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„ electric motor, B. F. Walker on 
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a with direct-connected dynamos, 734 
" with ial reference to electric 
traction, The stresses in steam, 
375. (Взе also under Oorres- 
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TEE ELECTRICAL REVIEW SUPPLEMENT. [19] I 
: OF VALUE and INTEREST to EVERY ENGINEER, 
The most complete CATALOGUE yet issued; 91 pages. 

i CCC 
j HELSBY” CABLES AND WIRES. 
* For For Any Voltage and 
Lighting, Any Situation. 
3 Power, o 
Ё Telephony Single 
| Tramways, Concentrie, 

Telegraphy, Three-Phase 
| Signals, &e. Cables, &e. 


The TELEGRAPH MFG, Oo, Ltd., HELSBY, near Warrington. 


11, Queen Victoria Bt., LONDON. 


3, Ратраяко. MANOHESTER. 


56, Hope Bt, GLABGOW. 6, Victoria Bt., BELFAST. us 


IET Ltd. > 


LONDON ANB SOUTH QF ENGLAND :— 

31, KING STREET, COVENT GARDEN, W.C. 
MIOLANS (WITH 8. MELES) :— 

PLUME PLACE, ASTON, BIRMINGHAM. 


A, OF ENGLANO (WITH IRELAND ARD И. ais. — 
HARDMAN ST., DEANSGATE, MANCHESTER. 


cias Ай 88, MITCHELL STREET, GLASGOW. 


Telegrams :—" 5 London, шша or Manchester, and " Veritys,” Glasgow, 


DISTRIBUTION BOARDS. 


We make the following types :— 


SPRING СИР, 

SPRING NUT, 

PLAIN SOREW-DOWN, 
SPECIAL INOREASED BREAK. 


The prices of the above are arranged to suit all 
classes of work. 
of particulars. 


Mpeeial nett rates quoted on receipt 


« STANDARD " KNIFE SWITCHES. 


These well-known Main Switches range 
from 50 to 1000 amperes. 


For Prices and Sizes consult the A Section 
of our Catalogue. 


ат nn 


T > 
«а^ абал” S. 


CUT-OUTS, 


For High Voltage. 


THE IMPROVED ug LAMP HOLDER. 


The Best Finished Holder on the Market. 


р 


TWO-WAY TUMBLER SWITCH. 


Bi Fer Corridor and Bedroom Lighting. 


1 we 


з e G 
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| THE ELECTRICAL ШР! ti, 


0. 
122 & 124, Charing Cross Road, je . G. 
„ ^ QONTRACTORS ТО Н.М. GOVERNMENT. игы 


| LIGHTING, POWER, TRACTION AND CENTRAL STATION PLANTS. 
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Dynamos And 5 
FOR BVERY CLASS OF WORK, 

DIRECT OR THREE-PHASE CURRENT CIRCUITS. 
ANNUAL OUTPUT 10,000 MACHINES, 220,000 B.H.P. 


PORTABLE MOTORS for ALL PURPOSES A. SPECIALITY 
APPLY FOR NEW PRICE LISTS. 


—.— 5 
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GRIMSHAW & BAXTER, 


— 31, 38, 35, GOSWELL ROAD, 
buon LONDON, E.C. beer ass woe 


mary, 1900.) — — 


for Sheet The Best Parallel Vice en the Market. 
and Wire. 


Sizes Stocked from 1" to 6' jaws, fixed 
or on Quadrant. 


Specialities in— 


Precision and Screwcutting Lathes, Wheel-cutting Engines, Gauges, 
French Files, and Emery Goods. 


— — — -In a ——— A II 


EVERY DESCRIPTION OF CLOCKWORK, SET апа UNSET JEWELS, and NON-MAGNETIC HAIRSPRINGS, &c., MADE TO ORDER. w 


THE PENISTONE ELECTRICAL C0., 


EAGLE WORKS, PENISTONE, and 
UNION- WORKS, HUDDERSFIELD. 


Prices on Application. 


ч " | 


|SINGLE POLE “Ү” TYPE SWITCH, 


ШИИ) 
“ W M 


WITH ADJUSTABLE CONTACTS. MADE IN DOUBLE POLE AS WELL. 
Offices: HUDDERSFIELD. 
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IE FULLER-WENSTROM 


ELECTRICAL MANUFACTURING CO., 
9, RED LION COURT, CANNON STREET, LONDON, E.C. 
1. | 
CONTINUOUS CURRENT GENERATOR. 
(Type D. G., 275 kur., 130 rews. per minute. 
+ 
We E 
\ 
т 
|! | 
MM | 
= ji 
ШИШ | 
ha = 
= ede = 
Уыз" o a . ae 7 — p ас ipai ag diri Ж 1 2 UE мт. 
| | и" apriti, 229 3 655 eerie 9 : 5 
Manufacturers of Continuous, Single and Three-Phase Current Machines. 


NOTICE OF REMOVAL. 


5° Kindly Note our New Address: 


9, RED LION COURT, 


CANNON STREET, LONDON, -E(Coogle ™ 


— 5, 1900.) THE ИДТИ, REVIEW SUPPLERET. [23] V 


EDWARDS ELEGTRICAL 0, Lil, 


SUCCESSORS TO 


NALDER & HILTON, Ltd., and SWINBURNE & СО., Ltd. 


Telephone No. 64 EASTERN. Telegraphio Address :—'' LUCIMETERS, LONDON." 
атмии МИИ PN ASNIPR PS ANARRPSANANRAVANANIPuPSANIAuPSANANA 


MAKERS OF 
RECORDING VOLTMETERS, AMMETERS and WATTMETERS, 
SWINBURNES WATTMETERS and 
ELECTROSTATIC 1 


IN OUR INSTRUMENTS ALL | 
BEARINGS ARE JEWELLED. 
AMMETERS | with Current | 
= (a Direction Indicator. . 
I TRANSFORMERS, 
—— DYNAMOS, MOTORS, SWITCHBOARDS, &c. 


PATENT FUSE BRIDGES. 


9S URUPVANARSURVENS UN дый ee ААТТАА e AN AN уты anus 


SOLE ADDRESS 1— 


TRAFALGAR WORKS, BOW COMMON LANE, LONDON, E 


THE “KOKER” STOKER 


COM BINED WITE 


THE “MELDRUM” FURNACE. 


MELDRUMS’ and CLAYTON’S PATENTS. 


Results of Tosts on a Lancashiro Boller 7] ft. X i ft. ДР 


TWO FLUES З ft. dia. 
EICONOMISER NOT USED DURING TESTS. 


Duration of each test, 8 hours’ continuous running. Heating surface of boiler, 848°5 sq. ft. Total grate area 30 sq. ft. 


Average 2 Tests. Average 3 Tests. 


Kind of coal used (Yorkshire) iss s ies ns M Nuts at 7/10 Slack at 6/9 
Total water evaporated per hour in Ibs. 8000 ibs. 8208 ibs. 
Water a diu per sq. ft. of heating surtace per hour 9:4 „ 9°69 „ 
„ 10. of coal as fired 9:47 „ 9:22 „ 
„ lb. (from and at 212° ғ.) as fired .. 10°88 Ibs. 10°61 ibs. 
. Temperature of feed water entering boiler ... 102° F. 99^ F. 
Steam pressure in boiler (mean) s e Р КА 61 lbs. 62 lbs. 
Weight of coal burnt per hour d yu гел 850 а 89:5 „ 
Coal burnt per square foot ої grate per hour .. sag n 28:4 „ 29:6 „ 
Percentage of heat transferred to water in bolier POS i 69:7 % 72:74 Y 
, Percentage of CO, In flue gases on at ste 12 9 | 124 % 


Abselutely ne smoke was made during the whele of the Tests. 


MELDRUM Bros., Atlantic Works, Manchester 


2 imm — a КА eit Se дыны. УЖ 
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ALTERNATE-CURRENT MOTORS. 


3 


-— 


Cebu 


ЖУ 


Langdon-Davies 
Electric Motor Go., Ld, 


401, SOUTHWARK ST., LONDON, S.E. 


Telegraphic Address: Telephene: 
*DANOPHON, LONDON,” Ко. 377 HOP. 


"T 
J^ 


PRICE LIST. TERMS FOR HIRE-PURCHASE FOR 
.... DT тему ш STANDARD PATTERN MOTORS. 
i t Low d Subsequent 
OUR MOTORS Brake horse- Periodicities 8 Brake horse - Жы " понра 
wer. 40 to 50, & 70 to 100. motors. power. telm stalm 
Start with a current Not Exoeeding у 4.4 42. 4. 
the full load current. One Half. 810 1 4 ш v. 
One ee 4 0 0 1 18 0 wind- 
Two 626 29 00 ing 
| E mor 338 dii 
No complicated starting gear, only a switch and Nine © . 8 
"EE Bix - .. 18 2 6 0 
resistance, which are included. Twelve. 100] For all periodicities Nin  .. 16 0 0 бИ 0 
ne- B.—If the sizes marked (a), e б P (d), ere prem bd. 
for hi gher voltages than 1 The term of hire, one year. The motor 
afta) willbe ef X (O £99 10s. ето the property of hirer on paying all 
sizes quoted for on application. rents. 


ELECTRIC LIGHT CABLES. 


"AERIAL. VULCANISED. CONCENTRIC. ARMOURED. 


As-sanpliied to'Leading Corporations, Engineers, Eleotrio Lighting 
Oompanies, and Oontraotors Іп the United Kingdom. 


am at А s 
a ju A 


GREENGATE RUBBERPAND CABLE=WORKS, SALFORD . 


|, FRANKENBURG, Manchester. 


London Office :—128a, QUEEN VICTORIA STREET, Е.С. 
uf ^u f ды. fF А... atthe aie callin 
NOTE :—Having been Established ever 30 Years as an India-Rubber Manufacturer, 
and having supplied Rubber for Cable Purposes for many years, no Firm hae 
greater advantages for the manufacture of Indla-Rubber Cables and Wires. 


SE рт Б". 
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QUAINT PANNELLED OAK ROOM 
and a MODEL DRAWING ROON 


iii THR ! ШЕ — Bsp vit 


BELL PUSHES, 
etc. 
For the 


m CONVENIENCE OF — 
AT ELECTRIC LIGHT CONTRACTORS. 


mWALTHAM “nate CO., 46, York St, Buckingham Gate 


Telegrams — Loupou.” 


THE ELECTRICAL DEVELOPHERT ARD 
FINANCE CORPORATION, Ltd. 


39, VICTORIA STREET, WESTMINSTER, 8.W. 


Telegrap hic Address: “ UsrPOLAR, LONDON.” 
Telephone, No. 419, Westminster. 


The: objects of the Corporation are the development 
and financing of approved Electrical and 
Industrial Undertakings of all kinds. 248 


А metal Notices. 
1901—MAY TO NOV. —190ʃ. 


LASGOW INTERNATIONAL EXHIBITION. — Patron, 


Most Gracious Majesty the Quzex. Vice-Patron, His Royal 
Ee. Price o» Waxes. Prospectus and Application Forms ean be 
obtained on application to Н. A. HEDLEY, General er, 86, 8t. Vincent 


Расе, Glasgow. 
= BOROUGH OF PLYMOUTH. 


HE :PLYMOUTH CORPORATION is prepared to receive 
T tenders for the undermentioned engineering works in oon. 
nection with the Electricity Works of the Borough, viz. :— ( 

Contract Мо. 14.—500 xw. high speed Steam Dynamo, Motor 
5 Generators, &0. 
Contract No. 15.—500 kw. high speed Steam Alternator (diso 
armature), &c. 
Contract No. 16.—260 Accumulator Cells for 1680 ampere hours’ 
capacity, &с. 
Contract No. 17.—Four Lancashire Boilers, with mechanical 
stokers, piping, ejector condensers, valves, 
economiser, &c. 
Contract No. 18.—High and low pressure paper insulated and 
lead covered mains, 
Contractors may tender for апу of the contracts, but not for а 
tract. P, 
cen et the conditions, specifications, forms of tender bound up 
together, may be obtained from the undersigned, on the deposit of 
two guineas, which will be returned on receipt of a bona fide tender 
apon the prescribed form, and within the stated time. | 
Should в contractor withdraw his tender, the amount of his 
it wi forfeited. 
Ты: endorsed Contract No. ——” must be delivered 
to J. H. ELLIS, Esq., Town Clerk, Plymouth, not later than Wed- 


nesday, 31st January, 1900. 
The Corporation does not bind itself to accept the lowest or 


N JOHN H. RIDER, 
. Borough Electrical Engineer. 


Prince Rock, Plymouth, 
January 2nd, 1900. 7808 


COUNTY BOROUGH OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT. 


HE ELECTRIC COMMITTEE are prepared to receive Tenders 

T for the supply and erection of — 400-xw. Steam Dynamos. 

Specification and Conditions of Contract may be obtained on 
spplication to Mr. Victor A. Н. M'Cowen, City Electrical Engineer, 
оп payment of One Guinea, which sum will be refunded on the 
return of the Specification with a bona fide Tender. 

Sealed Tenders, endorred ‘‘ Tender for Steam Dynamos,” must 
be lodged in my office not later than noon on Thursday, February 
th. : 


The Corporation do not bind themselves to accept the lowest, or 


"m : SAMUEL BLACK, 
| Town Merk. un 


- 


Wear 8t. James's Park statin, LONDON, S.W. 


Official Notts. 
CITY & COUNTY OF NEWCASTLE-UPON-TYNE 


. ELECTRIC TRAMWAYS. 
To Gontractors and Othore. 


HE CORPORATION OF NEWCASTLE-UPON-TYNE is 
prepared to receive Tenders for the Laying Down in New- 
castle of about 11 Miles of Double-Line Tramway, the rails and 
fastenings and the poles being supplied by the Corporation. On 
payment of £8 3s. to the City Treasurer (which will be returned on 
receipt of a bond fide tender), Specifications, Bills of Quantities, - 
and Forms of Tender may be obtained, and Plans and Drawings 
inspected at the office of the City Engineer, Town Hall; Newcastle,- 
on and after Wednesday, January 3rd, 1900; and tenders, addressed 
to “ The New Tramways Committee,” must be sent in on before 


. WEDNESDAY, JANUARY 24th, at noon. The Committee does not 


bind itself to accept the lowest or any tender. 


By order, 
| HILL MOTUM, 
Newcastle-upon-Tyne, Town Olerk. 
December 19th, 1899. ? n 


CITY OF MELBOURNE. . 


ELECTRIC LIGHTING. M S 


HE CORPORATION are prepared to receive Tenders for the . - 
supply and delivery of the necessary plant and the super. 
intendence of its erection, and of the carrying out of the work in 
connection with the electric lighting of the city, to Specifications 
a8 follows :— | | 


Specification No. 1.— Boilers (Dry-back or Water-tube type, 
| with Superheaters) and Economiser. 
T No. 2.—Steam Engines, Dynamos, Equaliser, 
Booster and Switchboard. 
T No. 8.— Feeders, Mains and Arc Light Leads, 
| with all bitumen or insulating 
material. iid 
5 No. 4.—Accumulators. 


In Specification No. 2 the dynamos are to be made for con- 
tinuous current and direct-coupled to the engines, and it is a con- 
dition that the dynamo makers must have already constructed 
dynamos of at least 200 kilowatts capacity for central station use. 

Specification No 8 is for a system of mains and feeders laid on 
the solid system, the wood troughing for the purpose being supplied 
and laid by the Corporation, who will also provide the labour for 
laying the cables themselves, the supervision for the latter work 
being provided by the contractor. Е 

Copies of the Specifications, with Ferms of Tender, Drawings and 
General Conditions, can be obtained from the Agant-General for 
Victoria, 15, Victoria Street, Westminster, London, S. W., on and 
after the 28th instant, on payment of £1 1s. for each Specification, 
to be returned on receipt by the Corporation of a boná fide tender. 

The Specifications and Drawings may be seen at (but not obtained 
from) the office of Dr, Alex. B. W. Kennedy, 17, Victoria Street, 
Westminster, London, 8.W. | 

Tenders on the prescribed form, enclosed in sealed envelopes, 
and endorsed on the outside Electric Lighting Tender for No. — 
Contract,” must be addressed to the Right Worshipful the Mayor 
of Melbourne, Town Hall, Melbourne, and delivered on or before 
noon of the Ist day of March, 1900. BENED CUN 

The Corporation do not bind themselves to accept the lowest or 
any tender, and no allowance whatever will be made for any | 
expense incurred in the preparation of any tender. 

Any information regarding the carrying out of the work, and the 
local conditions in Melbourne, can be obtained from the under. 
signed up to January 3rd, 1900. 5 


Bigned | 
(Sign 2 J. ARNOT, 
First Avenue Hotel, City Electrical Engineer of Melbourne. 
| Holborn, W. C., | qu 
December 22nd, 1899. КТЕ 
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URBAN DISTRICT OF BARKING TOWN 


ELECTRIC LIGHTING. 
OREENKSMOUTH EXTENSION. 


HE BARKING TOWN URBAN DISTRICT COUNCIL are 
ared to receive Tenders for the supply and erection of 
the following Plant: — i 


Section A.—Two Continuous Current Transformera 
and Switch Gear. 
»  B.—Underground Cables and Roadwork. 


Persons tendering are at liberty to tender for either or both 
sections, but not part of one section. Tenders will be considered 
from those firms only having plant of similar type, doing similar 
duty elsewhere. 

Successful tenderers will be required to enter into a contract to 
pay the trades union rates of wages, and to recognit e trades union 

ours of labour. 

Copies of the Specification, with Forms of Tender, General Con- 
ditions, and Plan of Mains, may be obtained at the offices of the 
undersigned on and after January 8th neat, on payment of Five 
Guineas, which sum will be returned on receipt of a bond fide 
tender. 

The works are to be carried out in accordance with the Speci- 
fications and Plans pre by Mr. W. C. C. Hawtayne, M.1.E.E., 
9, Queen Street Place, London, E.O., Consulting Engineer to the 
Council, at whose office Plans can be inspected (but not obtained) 
on and after January 8th, 1900. 

Tenders, sealed and marked Tender for Creeksmouth Exten- 
sion,” to be addressed to the Chairman of the Urban District 
Council, at the Council Offices, Barking, and to be delivered on or 
before 12 o'clock noon, on JANUARY 23rd, 1900. 

The Council do not bind themselves to accept the lowest or any 


tender 
(Signed) EDWIN H. LISTER, 


| Olerk to the Council. 
Public Offices, Barking, | 
December 22nd, 1899. 
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BOROUGH OF TYNEMOUTH CORPORATION. 


peau are invited for Free Wiring of premises in connection 
with the Corporation Electricity Works. 
C. TURNBULL, 
The Borough Electrical Engineer, Tynemouth. 
7880 


CITY OF ABERDEEN ELECTRICITY WORKS 


HE ELECTRIO LIGHTING COMMITTEE invite Tenders 
for the supply of One 420-k. w. Direct-Coupled Continuous 
Current Dynamo, in accordance with Specification and Conditions 
to be obtained from the undersigned on or after the 8th inst., on 
payment of Two Guineas deposit per copy, which deposit w,ll be 
returned on receipt of a bona fide tender. The engine to be of 
either of Messrs. Willans & Robinson's or Belliss’ make. Tenders 
are due by 22nd inst. 
J. ALEX. BELL, 
City Electrical Engineer. 


SHEFFIELD CORPORATION. 


HE ELECTRIC LIGHTING COMMITTEE are prepared to 
- receive Tenders for the supply and erection of an extension 
о — 


7403 


Steam and Exhaust Pipes, and an 
Independent Jet Condenser. 


Copies of Specification with Forms of Tender and General Con- 
ditiones may be obtained from Mr. Wm. JoHNson, Manager and 
Engineer, Electric Supply Department, Commercial Street, 
Sheffield, on depositing a cheque for two guineas, which sum will 
be returned on receipt of a bond fide tender. Sealed tendera 
marked Tender for Steam Pipes and Condenser,” addressed to 
the undersigned, must be delivered not later than 12 o’clock noon 
on or before SATURDAY, JANUARY 20th, 1900. 

, The Committee do not bind themselves to accept the lowest or 
&ny tender. - 


HENRY SAYER, 


Town Olerk. 
Town Hall, Sheffield. 


January 4th, 1900. 1380 


COMPANHIA DE MOCAMBIQUE. 


NOTIOE. 


А ba COMPANHIA DE MOCAMBIQUE invites tenders for 

laying down the necessary plant for lighting and supplying 
with electricity the town of Beira (Portuguese East Africa) 
including the monopoly for the working of same for a period of 
25 years from the date of the signing of the Contract. 

Full particulars with regard to terms, &c., may be obtained at 
the Offices of the Company, 13, Austin Friars, London, 45, Rua do 
Alecrim, Lisbon, and 7, Rue Lafayette, Paris. 7865 


metal Notices. 
BOROUGH OF TUN BRIDGE WELLS. 


Tender for 400-KW, Steam Alternater. 


HE CORPORATION are prepared to receive tenders for a 
400-kw. Steam Alternator. 

Specifications and conditions of tender can by obtained on appli- 
cation to Mr. Horace Boot, Borough Electrical Engineer, on 
19 of Two Guineas, which will be returned on receipt of а 

ond fide tender. 

Tenders marked Tender for Steam Alternator” to be sent to 
me not later than JANUARY 25th, 1900. 


By Order, 
W. C. CRIPPS, 
` Town Clerk. 
Town Hall, 
Tunbridge Wells. 
December 29th, 1809. qmo 


URBAN DISTRIOT OF ILFORD. 


ELECTRIC LIGHTING. 


~ 


HE ILFORD URBAN DISTRIOT COUNCIL are prepared 
to receive Tenders for the supply and erection of the follow- 
ing plant :— 


Bection À.—Water-tube Boilers with Fittings, Economiser, 

Feed Pumps, &0. 

„  B.—Pipework, &0., in Engine and Boiler House. 

„  O.—Two 200-kilowatt and One 100-kilowatt Steam 
Dynamos, and Motor Boosters (Vertical 
Enclosed High-speed Engines). 

„  D.—Storage Batteries. 

„  B.—Meiu Switchboard and Connections. 

„  F.—Overhead 15-ton Engine-room Travelling Crane. 
„  G.—Underground Mains, Conduits and Roadwork 
for Private and Public Lighting. 

„ H.—Aro Lamps and Posta. 
„  K.—BStation Lighting. 


Persons tendering are at liberty to tender for any Section or 
Sections, or for the whole of the Sections, bué not part of ore 
Section. 

Tenders will be considered from those firms only with plant of 
similar size and type working satisfactorily in other electricity 
supply works. 

Copies of the Specification, with Forms of Tender, General Con- 
ditions and Plans, may be obtained at the offices of the undersigned, 


on and after December 12th, on depositing a cheque for Five 
` Guineas, which sum will be returned on receipt of a bond fide 


tender. Applicants to state the Section, or Sections, for which 
they propore tendering. 


The works are to be carried out in accordance with the Plans and 


Specificatious prepared by Mr. W. C. C. Hawtayne, of 9, Queen 
Street Place, London, E. O., Consulting Engineer to the Council, 
from whom further information oan be obtained on and after 
December 12th, 1899. 

Tenders, sealed and marked Tender for Electric Lighting,” to 
be addressed to ‘‘The Chairman of the Urban District Council," 
at the Council Offices, Ilford, and to be delivered on or before 
12 o'clock noon on JANUARY 20th, 1900. 

The Council do not bind themselves to accept the lowest or any 


tender. 
J. W. BENTON, 
Olerk to the Council. 
Council Offices, Ilford, 
December 6th, 1899. 


DOULTONa С 


Manufacturers of "erre 


INSULATORS. 


BATTERY JARS, 


POROUS CELLS, 


AND ALL KINDS OP 


POTTERY ron ELECTRICAL PURPOSES. 


LAMBETH, LONDON, 8.8. «a 
Mr. J. G. LORRAIN, X. IX. X. MIME. ае 


Fellow of the Ohartered Мо of Patent 
Morfolk House, Nerfoelk St., London, W.G. 
"PATRNTEN'S HANDBOOK" Post Free en Application. 118 


ENGELBERT & Co. London, 
LUBRICANT MANUFACTURERS. 
Vide fall advertisement in- last issus, ш next Шм, 
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ACCUMULATORS 


For use in connection with... 
Central Lighting Stations 


Trolley Line Regulation 


Dental 
Medical 
Surgical Work 


Electric Fire Alarms 
Electric Bells 
Fan Motors 


House Lighting 
Train Lighting 


Yacht Lighting 
Carriage Lighting 


Electric Locomotives 
Tram Car Traction 


REPLATING OTHER TYPES OF CELLS 


Auto Cars 
Lorry Propulsion 
Launch Propulsion 
Bicycle Lighting 
Telegraphs 


Telephones 
Phonographs 
Mutoscopes | 


USED i over 150 ‚гонт anv power stations 


1 Few of the Power Stations 


wing Chloride Cells 
HALIFAX 
LIVERPOOL 
ВТ. HELENS 
LEEDS 
DOUGLAS and LAXEY 
SNAEFELL 


CENTRAL LONDON RAILWAYS 
NEW YORK MET. CO. 
PHILADELPHIA 


ANACONDA 
NORTH ABINGTON 
NEW BRUNSWICK 


RR|LISTS, &c.,4APPLYSTOITHE - - - 


CHLORID 


39% Victoria Street, S.W. 


Standard Cell in Glass Box 


A Few of the Lighting Sta- 
tions using Chloride Cells 


MANCHESTER 
BOLTON 
STAFFORD 
NEWPORT 
MORLEY 
CANTERBURY 
LINCOLN 
STOCKPORT 
CARLISLE 
BRIGHOUSE 
GALWAY 
BATTERSEA 
BARKING 
NEWCASTLE 
LEIGH 
BEXHILL 
PEMBROKE 
CHICAGO 
sr. LOUIS 
HARTFORD 
PHILADELPHIA 
BOSTON 
SAN FRANCISCO 
LOWESTOFT 
CHARING CROSS 
BOOTLE 
FLEETWOOD 
CLEVELAND 
WASHINGTON 
RICHMOND, YA. 
MAERDY 

NORTHWICH 

MILFORD 


ELECTRICAL STORAGE 
SYNDICATE, LIMITED... | 


Clifton Junction 


MANCHESTER. 


THE ELECTRICAL REVIEW SUPPLEMENT. — Tanar 5, 1900. 


— JUST PUBLISHED, with 360 Illustrations. 
т. O 
РАТЕНТ = 


|| ELECTRIC WIRING, FITTINGS, 
STEAM TRAP. 


Ву W. PERREN-MAYCOCK, M.I.E.E. 


A Practical Book for Electric Light Engineers, Wiring and Fitting 
Contractors, Consulting Engineers, Architects, Builders, Wire- 
men and Students. . 

The Wiring Rules of the Institution of Electrical ‘Engineers are 

incorporated in the book. 


SWITCHES AND LAMPS. 


— — JUST PUBLISHED. Crown 8vo, cloth OS. 6d. 


EE Sm CENTRAL STATION - 
з. c. R. OKS. ELECTRICITY SUPPLY. 


63, Queen Victoria Street, London, Е.С. an By ALBERT GAY, M. I. E. E., Chief Engineer, &nd 
| C. Н. YEAMAN, A. I. E. E., Assistant Engineer to 
the Islington Vestry. 
WITH NUMEROUS ILLUSTRATIONS. 


Conrexts.—Powers and Regulations, . Electricity Works and Electricity 
Supply. Methods of Charging and Price. Direct Supply. Converted Supply. 
Steam Piant and Prime Movers Electrical Equipment. Switchgear and 
Regulating Appliances. Distribution Mains and Services. Street hting. 
Running and Management. Index. 


ELECTRICITY IN ITS APPLICATION TO TELE- 


GRAPHY. A Practical Handbook covering the Syllabus of the new Technical 
ES Examinations. By T. E. HERBER t, Engineer of Postal Telegraphs. 
5 Sixth Edition, with 50 Illustrations, Crown 8vo, cloth. За. ва. 

vx (Adopted by the Post Office Telegraph Department.) 


The Original Maker 


OF THE 


MUNICIPAL ELECTRICITY SUPPLY, Commerolal 


and Basiness ef. A Practical Handbook for the use of Munici 
4 Electrical E 5 and Members of Municipal Electricity Committee 


Wm. PATTERSON, 


x THE CITY = I By A. Н. GIBBINGS, n: 1 Ps карз to the City of 
8 es — — 
: «i yo bp Tj Cstalogus of Books ou Electricity, &c., Post Free. 
Z Walker t NL | | 
er Sinon =" | WHITTAKER & Co., White Hart St., Paternoster Square, 


LONDON, B. O. 


Telegraphic Address 
'G Wirework, Newcastle-on-Tyne.” 


NEWCASTLE-ON-TYNE. 


161, KENNINGTON ROAD, 161, KENNINGTON ROAD, 
.. 8. L. 


E. H. CRIPPS, 


Prices on Application. MAKER OF ALL KINDS OF | | 


ттнен , SWITCH & FUSE CASES, 


drawn and woven, and when out and made up diagonally forms the best Preven- 


tative of Sparking or Scoring the Commutator in the market. BLOCKS & BOARDS OF ALL DESCRIPTIONS, 
| in Teak, Mahogany, бак, Walnut, and ali Whiteweeds, 40. 


: \ 


ROSS COURTNEY U узшш. = 
| | Ltd. ESTIMATES FREH. - 

. Ashbrook Road, 

london, Н. 


— 
. L 


s UIT .. 


E 4 

E e 
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FLATHER & SON, 


PARK ELECTRICAL WORES, 
SPEEDWELL STREET, WOODHOUSE CARR, LEEDS. 


Telephone 1829. "mU 
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TERMINALS, SCREWS SIZES 
m on iir of СЕТ =, IN 7067 | 
HOW TO MAKE AN ELEGTRIG MOTOR. Pano 
By EDWARD TREVERT. 2: pROGRESS 


ILLUSTRATED WITH FULL WORKING DRAWINGS. 
Paper. Post Free, Od. 


FOR FURTHER PARTICULARS, PRICES, &c., APPLY AS ABOVE. 


| H: ALABASTER, GATEHOUSE & OO, | 0 


©. 
3, LUDGATE HILL, LONDON, E. d. E. H. GUDGEON & CO., 85, Finsbury Pavement, LONDON, P 


1 


— 


1 


IST. HELEN CABLE CO, Lu. 


Electrical Cable & Rubber Werks, 
Telephone Мо. 202. W ARRINGTON. W Мише 


“TMPREGNABLE” PAPER CABLES, 


TESTED UP TO 40,000 VOLTS. 


VULCANISED RUBBER CABLES, LEAD-COVERED & ARMOURED CABLES 
| Rubber Goods for Electrical and General Purposes. | 


mary 5, 1900.] 
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! STEEL ROPE & HIGH CONDUCTIVITY COPPER DRAWING MILL, 


| Telephone No. 39. ST. HELBNS. Telegrams: '' Gjever." 


€999990999999999999999099990909090990909090909 


London: : 82, Victoria Street, Westminster, 8. W. 
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THE HT) ISO 


UNITED ELECTRIO LIG 


Head Office, Showroom and Warehouse: EDISW. 
West End Showrooms:—63, PARLIAME 


[January 5, 1900. 


LARGEST MANUFACTURERS OF 
INCANDESCENT LAMPS 


IN THE WORLD. 
CONTRACTORS TO CONTRACTORS TO 
The Admiralty, | the Colonial Govern- 
War Office, 


ments, Railway Cos., 
Steamship Cos., 
Corporations, and 


Royal Arsenal, 
Post Office, 


india Office, Municipal 
Authorities. 
MANUFACTURED * 
BY THE 2 The Bulbs for 


the Lamps are 
made at the Com- 
pany's Glass Works, 
Ponder's End. 


ORIGINAL 
MAKERS 


At their Extensive Works, 
PONDER’S END. 


And South Benwell, 
Newcastle-on-Tyne. 


All other Lamps : 
which claim to be of , facturing every 
first quality are either thing connected 
made in accordance 


with the Edison or the with ап Incan- 
STANDARD LAMP. 


The Company 
is the only Firm 
in the United King- 
dom wholly manu- 


EMI раа 16-C.P., 100 VOLTS. FULL SIZE. descent Lamp 
inventions. oe oe 
* 
NOTED FOR ECONOMY IN OF PURELY 
ACOURATELY MARKED. THE CONSUMPTION 8 PROVINCIAL DEPOTS 
OF CURRENT. BIRMINGHAM :— 
ABSOLUTELY RELIABLE, "Отор артта 
| EQUALITY оғ цент | МАЕ IN VARIOUS | „ст 
Every Lamp being throughout the VOLTAGES AND CANDLE | слое wertpate se 
CAREFULLY TESTED. Life of the Lamp. . POWERS. — ал. 
BEST & CHEAPEST IN THE END. — E 
The Edison & Swan United Electric Light Co., Ltdolc| 2“ 


TER RLEOMHICEL REVIEW SUPPLEMENT. 


“адвагу 5, 1900.) 
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COMPANY, LIMITED. 


BUILDINGS, QUEEN STREET, LONDON, E.C. 


FUSE BOARDS 


REET, LONDON, 8.W. 
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EDISWAN 


FOR HIGH VOLTAGE CIRCUITS. 


Type “B” Patent. Fuses can be 
readily 
replaced. 


Improved 
method 
of wiring. 


n 


it WIN r 
| М i) WYN I 


Supplied in 
any 
number of 
ways. 


Fixing Holes 
M bushed 
|| with Ebonite. 


Block 
Contacts 
with 
SS SSS, да : —., Clamping 
ee bh ac: Screws. 
Perfect 
Contact. 


Fig. 9295. Half Size. 


SUITABLE FOR MAIN CURRENT UP TO 50 AMPERES. 


SINGLE, DOUBLE OR | "^7 FOF SECTION ^ | WITH OR WITHOUT 


ILLUSTRATED 


TRIPLE POLE. CATALOGUE. CASE. 


Specially Designed High Prices Quoted in 
to meet | Catalogue 
Insulation 
demand for Include Fuses, 
High-Class Board. Ensured. Complete. 


SPECIAL TYPE OF FUSEBOARDS KEPT IN STOCK TO MEET ALL THE 
| LATEST REQUIREMENTS OF HIGH VOLTAGE CIRCUITS. 


LIBERAL DISCOUNTS TO THE TRADE. 


XIV [82] | I ELECTRICAL REVIEW SUPPLEMENT. 


GENERAL ELECTRIC CO. ws VE 


ДГ 


APOLOGY. 


We, VERITYS, LIMITED, regret that our Managers have 


inadvertently included in our Catalogue certain Illustrations 
which are infringements of the copyright contained in the Catalogue 
of the GENERAL ELECTRIC COMPANY, LIMITED, and in respect of 
which legal proceedings have been commenced. With a view to avoid 
further litigation we apologise to the GENERAL ELECTRIC COMPANY, 
LIMITED, and undertake to pay the costs of the proceedings and 
£105 to an Institution to be nominated by the General Electric 
Company, Limited. 

i Signed. —VERITYS, LIMITED, 

| W. Nicholson, 


| | | Secretary. 
Dated this 12th day of December. 1899. 


THE GENERAL: ELECTRIC CO., Ltd., 
| Head Offices and Show-rooms: 
sn, 88, & 92, QUEEN VICTORIA ST., LONDON, E. C. 


13, Westgate Read, NEWCASTLE- 
ON-TYNE; and 
6, William Street, DUBLIN. 


PEEL WORKS, ADELPHI, SALFORD. 

SHERLOCK STREET, BIRMINGHAM. 

CLERKENWELL. ' REC? TRADE MARK 
Agents for the Australian Colonies : 


LAWRENCE а HANSON, 3, Wynyard Street, SYDNEY; and 187, Queee 
Street, MELBOURNE. 


AND 


WHEATLEY KIRK, PRICE & 60, 


Porras Bis 


Electrical Auotioneers, Valuers, 
жию ARDITRAZORSG. 


Average Annual Valuations exeecd £2,000,000 sterling. 
49, QUEEN VICTGRIA STREET, LONDON, E.C. 
С @ducational Motices. _ 
The Electrical Standardizing, Testing md raining Institution 


(Propristore:—The Byndicate of Electrical Engineers, Lid), 
FARADAY H O U S E 


| 
| 
TELEPHONE Мо, Bm. Telegram : " ENDICEG, 
| 
| 


Of Testing Department: — Al mr CANPSELL, В.А. (Cantah). 


The Institution undertakes :— 
L—TaAmrme Dm. 
cee Theoretical and Practical Training in Hlectrical Engineer- 


: D. To act as consulting 
The next Term begins JANUARY 10TH. . | 
For further particulars apply to the Secretary 4426 


KING'S COLLEGE, LONDON 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION 
OF THE FACULTY OF SCIENCE. 


А Session 1899—1900. 


LENT TERM COMMENCES THURSDAY, JANUARY 48th. 
HE full Curriculum for the College Asaociateahip th Mechanical, 
Civil, or Blectrical Engineering, Architeeture, Chemical 
Manufactures and Metallurgy, extends over a period of three years. 
: shorter е of two years qualifies for the Certificate in 


су Bud Electrical Laboratory (founded by Lad 17 Bierens) 
and the Mechanical Engineering Laboratory and Workshops, 
the Metallurgical Laboratory, and others are fitted with all the 
necessary appliances for the most ка тапсеб practical and research 
work. 


PROFESSOBS. 


MECHANICAL ENGINEERING—Davip 8. САРРЕВ, M. A., 
M.Inst.C.E., M.I.M.E. 

CIVIL ENGINE ERINd— HzAAT RonBiNsoN, M. Inst. O. N. 

ELECTRICAL ENGINEERING. Wirsox, M. I. E. E. 

NATURAL PHILOSOPHY —W. G. Apaus, M. A., D. So., F. R. S. 

ARCHITECTURE В. Erszv SMIT EH, A. R. I. B. A. 

CHEMISTRY—J. M. Tuomson, F. R. S., F. I. C. 

MATHEMATICS—W. Н. H. Норвом, M. A. 

METALLURGY—A. K. Номтікетом, A. R. S. M., M. I. M. E. 

GEOLOGY and MINERALOGY—H. G. Sx LET, F.R.S. 

Non-matriculated students, or those who, not wishing to attend 

the whole course, are desirous of studying any particular subject, 
may attend any of the classes held on payment of the specified 
fees 


RESIDENCE OF STUDENTS.— There wil be a few rooms | 


vacant in the College next term. 
EVENING CLASSES 


are held for Civil, Mechanical, and Electrical Engineering, Work- 
Shop Practice, Architecture and Building Construction, Drawing, 
Меш, Wood Carving, Mathematics, Physics, and all Science 

Subject 
VAN CED EVENING and SATURDAY MORNING CLASSES, 
, in conjunction with the Technical Education Board of London 
t County Council, will be held in 
f EVN. . Civil Engineering, Mechanical Engineer- 
= В | log; Electrical Engineering, Architec- 


Saturpay Мовміме ... Mathematics, Physios, Physiology. 


For prospectus and all information apply to the 
SECRETARY. 


King’s College, Strand, W.C. 7294 


J. Н. HOLMES & 00, 


NEWCASTLE-ON-TYNE. 
17, 8080 SQUARE, LONDON, И. 


8 & 10, CHARING OROSS ROAD, LONDON, W. 0. 

„ Telegraphic Address 17" Btandardlaing, London. , Telephone No. 6,048, Gerrard. 
Chairman :—The Rt. Hon. Тин Ham. or Салчуовэ, K.T F.R.S. 
Prinoipal:—Hven Enar HARRISON, Roo (ond) A.M.LO.R., MIER, тов. 

Heeger a n, i 


SLOW SPEED. 
HICH EFFICIENCY.’ 


YNAMO 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations 
Wanted, Businesses Wanted, Busi- 
nesses for Sale, Patents for Sale, 

Specific Articles of any kind Wanted, 
or for Sale or Exchange, are inserted 
at the rate of ONE PENNY. Per 
Word (minimum 1s.) = 


THREE CONSECUTIVE INSERTIONS FOR THE PRICE OF TWO. 


„ This Scale does not apply to Trade Advertisements, 
terms for which can be had on application. 


SITUATIONS VACANT. 


11 letters are not to be delivered to certain firms or individuals (if known), 


Original Testimontale should never be sent. 


COUNTY BOROUGH OF WEST HAM. 


& 3*4. 


- METER INSPECTOR. 


HE COUNCIL OF THE BOROUGH invite applications for 
the appointment of Meter Inspector. 

The duties will consist in taking the indexes of the meters 
periodically and entering same, installing and inspecting meters, 
and generally being responsible for the efficiant. working of them. 

Applicants must have had previous experience in similar work. 
The meters ueed are chiefly Thomson-Houston and Chamberlain- 
Hookham, with Wright's Demand Indicators. 

The s will be £2 for a week of 48 hours, and uniform will 
be provided. 

Forms upon which application for the abové appointment must 
be made may be obtained at the office of the Electrical Engineer, 
Central Station, Abbey Road, West Ham, and the applications, 
together with copies of recent ‘testimonials, must reach the under- 
signed not later than January 15th, 1900. 

Dated this 5th day of January, 1900. 


By order of the Council, 


FRED. E. HILLEARY, 
. Town Clerk. 


Town Hall, ' 
West Ham, B. В 2. 12 


CITY OF WAKEFIELD. 


APPOINTMENT OF SWITCHBOARD ATTENUANT. 


ANTED IMMEDIATELY, a Man used to Alternating Cur- 


rent Central Station Plant to act as Switchboard Attendant. 

Must be used to paralleling slow speed Alternators. Wages, 263. 
per week of 56 hours. 

Applications, addressed to the uüdersigned not later than the 


9th inst., stating age, experience, &c., and earliest date on which 


he could start duties. 
ROBERT BLACKMORE, ~ 
City Electrical Engineer, 
Wakefield. $206 


—  —— — ee —— ee ————— — — —— -— 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. _ 

Cheap Prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 15.). Three Consecutive Insertions for 
the price of two. | 


RMATUBE Winders.—Wanted, in Yorkshire, good Armature 
Winders for bars, drums, and grammes ; 5 work 

for good men.— Apply, 7275, ELECTRICAL REVIEW, 4 „Ludgate Hill, 
London. т; 


(Continued on пегі page.) 
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SITUATIONS YACANT.—Continued. 


T e Electrical Engineer of Midland town has vacancy 
for Premium Pupil.—Apply, 7397, NErLzotRICAL Revit, 


4, Ludgate Hill, London. $01 - 


Oe VASSER wanted by a London electricity supply company— 
previous experierce and practical knowledge preferred. 

Reply, stating age, experience, and salary required.—Address, 

** Moron,” с/о Street & Co., Cornhill, B. C. тюз 


(S ASSER Wanted for Wiring. Salary aud Commission. 
—1374, ELECTRICAL Review, 4, Ludgate Hill, London. зәм 


Се Electrical Engineer wanted in Paris manufac- 
turers’ works; must speak fluently English, French, and 
German; would be required to attend Paris Exhibition exhibit 
and afterwards travel.—State full particulars of past experience, 
age, aglary, &c , which will be treated as strictly confidential, to 
7291, EtzcTRICAL Review, 4, Ludgate Hill, London. 7201 


OTSWOLD Savatorium.—Engineer wanted to take charge of 
200-volt plant; oil engine, accumulators, motors. tate 
wages.—Apply, Dr. Peuren, Sherborne Lodge, Cheltenham. һа; 


D LECTRICAL Assistant wanted on outside work (mains, 
meters, Ko.); salary £120 per annum, rising by three equal 
annual increments to £150. Person appointed must devote the 
whole of his time to the service of the Corporation. Applications, 
with copies of three recent testimonials, to be forwarded to the 
undersigned by not later than noon, Thursday, January 18th, 
1900.—A. S. BauxARD, City Electrical Engineer, Hull. 7418 


YNGINEER wanted for a private estate in Wiltshire. Must be 


fully competent to take entire charge of, and keep in repair, 
electric lighting and power installations and telephones, deep well 
pumps, and wind engines for pumping, with water piping and 
connections for farm and house supply. Will also be required to 
carry out all other engineering work on estate, including repairs 
to agricultural machinery and implements. Applicants not to bo 
over 40 years of age, be fully qualified, energetic, and well 
recommended. Wages £2 per week; month’s trial preferred.— 
Apply, describing qualifications and previous experience, to OWENS, 
Estate Office, Cholderton, near Salisbury. 7819 


\ sas ner 5 Winders.) wanted accustomed to heavy 

slot windings of all sorts. uous employment guaranteed 

to really good men ; 7 per hour and raflway fare paid.—Apply, 
D. Bavcz Риввиив & Go., Tay Works, Edinburgh. 8518 


NSTRUMENT HANDS.—Wanted several first-class men used 
to best class of instrament work, and also several men used 


to fine steel work.—MuiRHEAD & Co., Elmers End, Beckenham. 
7401 


— — — — 


ETER Superintendent wanted in North of London, to take 
\ charge of department; salary 35s. рег week.—B., 106, 
Great College Street, N.W. 7414 


— — — - — 


HOW ROOM Assistant.— Wanted in a West End showroom 

good Salesman with thorough knowledge of accessories and 

fittings trade.—Apply, stating age, experience and salary required 
to No. 7367, ELECTRICAL Review, 4, Ludgate Hill, London. 7867 


T'EST-ROOM Assistant Wanted for London station; theoretical 
and laboratary training essential; 80s. State age, qualifica- 


tions and His Apply 7,857, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 1257 


T RAVELLER (first class) wanted by electrical accessories manu- 

facturers to work Scotland; must reside in Glasgow. Tech- 
nsable.—State, in 
culars and terms, 7807, EiecrricaL REVIEW, 


ndon. 7507 


nical experience and good connection indi 
confidence, full 
4, Ludgate Hill, 


d Матн required, by & large firm of Cable Manufacturers. 

Must have first-class connection amongst London contractora 

and shippers. Sa and commission.—Apply, stating past ex- 

perience to 7862, c/o ELECTRICAL Review, 4, Ludgate Hill, London. 
7302 


— — —— ——— —— M — 


W a gentleman as Pupil or otherwise to assist in open - 
ing a branch electrical establishment, and with a view to 

partnership. He must be able to invest £1000. No agents. Apply 

to 7868, ELzcTwICAL Review, 4, Ludgate Hill, London. 7368 


— 


ANTED.—A smart canvasser, one with practical knowledge 
preferred.—BagNzTT & Co., Wiring Contractors, 30, 
Kingsland Road, Shoreditch. 7389 


үү TED. a thoroughly experienced Gutta.percha Jointer.— 
Apply by letter, stating required and previous 
experience, Вох 7202, Егествісль Bevrew, 4, Ludgete Hill, 
London. 7293 


- 
a a rr a i — — E — 


NTED, by established firm in the Midlands, good Engineer 

as Works Manager to control drawing office and works, and 
to be responsible for quick manufacture of dynamos and motors, 
one who has, or is, occupying símilar position preferred ; must be 
up-to-date and „ in confidence, with full par. 
ticulars and salary required, to Box 826, Sell’s, 167, Fleet Street, 
London, E. C. 1208 
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SITUATIONS YACANT.—Continwd 


ANTED.—Electrician to take charge of private installation 

at country house; must be married, but without family, or 

one child at most. Must have two years character from similar 

situation. Wages 274. a week and comfortable lodge.— Reply 
M. P.,“ care of Pottle's Royal Exchange. тэза 


— 


V ANTED for the order department of a large electrical engi- 

neering works in the Midlands, Competent Assistant to take 
entire charge, must be able and energetic; state experience, age and 
salary desired to О. D..” at Horncastles, 61, Cheapside, Е.О. 184 


ANTED.—Good traveller in electrical accessories, incan- 
Í descent lamps, &c., for the Midlands.—Apply by letter, 
74.6, ELECTRICAL Review, 4, Ludgate Hill, London. та 


ANTED in an electrical engineer's о се in Victoria Street, 
youth to look after stores and make himself generally 


‘useful.—State age, experience, and salary required to No. 7408, 


ELECTRICAL Review, 4, Ludgate Hill, London. тв 


ANTED.—Junior Draughtsman, expert in electrical work. 
State experience and wages required.—Apply to 8. H. 
Hxvwoop, Electrical Engineer, Manchester. 7356 


— ub 2— — — ee . 


—— — 


ANTED.— Smart young man to manage small works, making 

continuous current dynamos and motors; must be used to 

control men, and understand designing. Good opening for 

energetic man.—Apply, stating vapun pios, age, experience, &о.; 

applications treated in strictest . — 7308, ELECTRICAL 
BRzvixw, 4, Ludgate Hill, London. 7508 


W ANTED.—Smart youth as apprentice to brass finishing and 
: electrical engineering. Small premium, progressive salary. 
Month’s free trial.— Write, 7407, ELECTRiCAL Rzvizw, 4, Ludgate 
Hill, London. 140 


ANTED, Working Foreman for small shop; must be an 
instrument maker, or experienced jn manufacture of 
switchboardsg, arc lamps, and e'eotrio motors.— 7416, ELECTRICAL 
Review, 4, Ludgate Hill, London. | | 7416 


) ANTED Young Man with & good experience of telephone 

int tru ments. Must bave a fair electrical, als» mechanical 
knowledge. State age, experience, and es expected.—THe 
TELEGRAPH MANUFACTURING Company, Oldham Place, Liverpool. 


7391 


OUNG Man Wanted as paster of accumulator plates.—Apply 
stating age, experience and references to ASHMORE, BENSON, 
Prase & Co., LTD., Stockton-on-Tees. 7855 


— MM ee —— ————————— — — — 


SITUATIONS WANTED. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the Exzcrarcat Revisw Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. 


d Advertisements sre inserted under this heading at the rate 


Cheap Prepai A 
of One Penny Per Word (minimum 1s.) Three Consecutive Insertions for 


the price of two. 


— 


DVERTISER seeks responsible position (installation берагі. 
ment); exceptional experience and references; aged 38; 
salary about £200.—'' ELECTRICIAN," 18, Gwendoline Terrace, 
Westcliffe-· on - Seu. | 7006 


SSISTANT Prime Cost Olerk requires situation in town or 


country, age 22; four years’ experience.—KELLY, 8, Craw- 
ford Street, Baker Street, W. 7896 


LECTRIO Lighting, Telephones, &c.—First-class hand wants 
job.—*'' E. M.,“ 154, Commercial Road, Peckham, В.Е. 7989 


— 


ть аљ Ф ~ + eene фа ә 0 ФФ pP —e—— — . 7- we = = nh анан rtl 


LEOTRICAL Engineer (28) seeks engagement ; experienced 

in central station running, installation business, launch 
work, and the design and manufacture of enclosed motors.—7274, 
ELEcTERICAL Beview, 4, Ludgate Hill, London. ce 


= ae 


— — Oe ce o 222 —-— 


LECTRICIAN and engine fitter wants situation, age 3). 

15 years’ experience central station, hotel, and theatrical 
engines, dynamos, motors, accumulators ; own repairs.—'' J. C., 
80, Trafalgar Street, Walworth. 143 


F „light, bells, telephones, and 
practical experience. — J. B.,“ 


lants; 12 ен 
125, Trevelyan | А 
Tooting, S. W. 9888 


E (22) seeks situation, lighting, bells, and tele- 
phones, 7 years’ experience, references.—‘‘ X.," 1, Oakley 
Crescent, City Road, London. 7300 


— 


years’ experience in house and shi lighting, and with steam, 
Good mechanic.—Address, 7842, ELECTRICAL 
Hill, London. ^ 7TH3 


Hola socks charge of installation work or plant; 20 


oil, and gas engines. 
Review, 4, Lu 


ШО choo (24) seeks situation аз an Assistant ; has had 
experience in light, bella, telephones, acoumulators, 

dynamos, &с., for colliery, theatre, and private work.—For further 
рае apply 7293, Erzor&icanL Review, 4, Ludgate Hill, 
m А 7208 


E GINEER seeks berth ; experience in erection and charge of 
steam, gas, and oil driven plants for lighting, power, and 
accumulator traction, launches and cars, witlhe an airs ; 
estate, shop, or experimental; good draughtsman.—7388, ro- 
TRICAL Review, 4, Ludgate Hill, London. 1563 


4 NGINEEB, thoroughly conversant with and used to role 
charge of large mechanical and electrical plant. — 7865, 
Exectgica. Review, 4, Ludgate Hill, London. . тв 


Hann (27) wants charge of plant, experienced gas, oil, 
and steam engines, dynamos, motors, accumulators, tele- 
phones, &c., repairs. References.—Paxton, 44, Hazelbury Road, 


Wandsworth Bridge Road, London. 7389 · 


ЕК” GINIER wants situation, experienced in installation work, 
estimating, central station, 40.—7379, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 7879 


I* un seoks engagement; three years' experience at 
wiring, shop work, dynamos, accumulators. — 6 K.,“? 26, 


Streatley Road, Brondesbury, N. W. 7411 


Tun (20) seeks situation in electrical engineeriug works 
or lighting station; 44 years’ experience. Further particulars 
apply, G.L., 10, Bryan Road, Blackpool. . 7554 


PRACTICAL Electrician desires responsible appoiutment ; has 

erperience in installation, meters, arc and сона она 
lamps, testing, photometry, management of plant and machinary, 
and control of wor ple ; over 14 years testimonials.—“ Éi xc- 
TRICIAN,” 9, Grove Terrace, Highgate Road, London. 411410 


8 (25) desires situation; five years’ experience 
in good electrical firm (present engaged).—Apply, 7840, 


ExxCTRICAL RV, 4, Ludgate Hill, London. 7800 


\ A J ANTED, by intelligent youth, situation in private house to 
take charge of small plant; thoroughly understands gas 

engine, well up in practical electrioity.— Address, 7875, ELECTRICAL 

Review, 4, Ludgate Hill, London. | 1876 


ANTED, situation as Switchboard Attendant; 18 months’ 
experience in high tension alternating station. — 7378, 
ELECTRICAL Review, 4, Ludgate Hill, London. | un 


7 ANTED, to apprentice a youth in a first-class electrical 
engineers.—Apply by letter, 7861, ELECTRICAL Rxvizw, 
4, Ludgate Hill, London. ^ Tel 


` IREMAN, experienced, cas'png, simplex, seeks employment ; 
W town or country.— T.,“ 25, Hilmer Street, West Kensiny- 


IREMAN (all-round hand) wants job; 10 years’ experience 
constancy preferred. — J. T., 31, Langton Street, 
Chelsea. 7886 


IREMAN, experienced, seeks work.—7, Burlington Road, 
Bayswater. | тм 


W seeks work, wood casing and simplex.—''J. B.," 
85, Torriano Avenue, London, N.W. 1400 


W wants job light or belle.—‘‘ ELECTRICIAN," 81, 
Weymouth Terrace, Hackney Road. 7406 


OUNG Man (28) wants situation as dynamo attendant. Can 

do own repairs, including armature winding. Wages not во 
much an object as permanent situation.—Address, ‘‘ Dynamo, 
Exchange, Bradford. 7390 


SITUATIONS WANTED.—Continusd. 
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ve (17), two years’ college, seeks employment on electric 
оу or tramway as [mprover.—G. А. TATCHELL, 4, Clap- 
ham Road, 8.W. | 7638 


- 


FOR SALE, 


Where Advertisements are to be answered to a given number, letter or 
nom de plume at the ELgoTRICGAL Review Office, applications for names and 
&ddresses of the Advertisers will be entirely disregarded. 

Cheap Prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1&). Three Consecutive Insertions for 
the price of two. | 


==—==————=—————————————————..... 
COUMULATORS,—Set of 54 Е.Р.В. К 23 cells in glass boxes. 


8 years old. £1 10a. each.—7299, ELECTRICAL Revirw, 4, 
Ludgate Hill, London. 7399 


Fer Sale or Exchange, two 100-amp. Plating Dynamos.—BaRRon 
AND Co., Leicester. 7817 


— 


NOR SALE OR HIRE, high-class Dynamos, Motors, Alternate 
F Oable and Aro Lamps.—PuERCY HUDDLESTON & Co., 73 
Finsbury Pavement, E. O. | эм 


| It B.H.P. GARDNER Gas Engine, in good condition, to be seen 

2 working here; price £20. 30 E. P. S. L-type 220 ampere- 

hour Glass Cella, as good as new; price £85.—OCHRiISTIAN & PHIPPs, 
Hampton Wick. | 7208 


U ere ME 


СјЕсонр-нанр electrical plant and fittings bought and sold to 
апу amount.—Send particulars to Electrical Department, 
Phillips’s Monthly Machinery Register, Newport, Mon. mis 


— -eaae 


. — — — — ͤ—ͤ—'̃ñ—ñ—b—0ò 


SE eS, D a 


7 16-C.P. LIGHT Plant, Crossley Gas Engine, Crompton 
Dynamo.—Apply, C. D. ALLEN, 61, Lord Street, Southport, 
where it may be seen working. ; | тэм 


ARTICLES WANTED. 


Where Advertisements are to be answered to a given number, letter, or 
mom de plume at the ErnorRicAL RmviEw Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap Prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum l^). Three Consecutive Insertions fo 
the price of two. : 


ёши 
CCUMULATORS (old), Copper Cable, Scrap Metal, Metal 


Dust, and Metal Refuse of any kind bought for cash.— Write, 
A. Brown, 77, Lansdown Road, Dalston, London. m 


H^ Fibre Wanted in large quantities. Offers with samples 
invited to E. A. 2081," care of Rudolf Mosse, Berlin, S. 81 


1 in any form and quantity, purchased at higLest 
prices by DarBY & Co., 44, Clerkenwell Road, London. «4 


ANTED.—Electrio Lamp Tops and Scrap .Platinum.—Epry 
AND Oo., 29, Ludgate fill, London. eres 


{7 ANTED.—500-ampere plating dynamo and 8 Н.Р. vertical 
\ inverted high-pr.s-ure engine.— WILFoRD W. Mas TIN, 
Electrio Light Engineer, K:dderminster. m6 


MISCELLANEOUS. 


Where Advertisements are to be answered to a given number, letter or 
nom de at the ELECTRICAL Review Office, app cations for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap Prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 18.). Three Conseontive Insertions for 
the price of two. 


COUMULATOR CHARGING.—C. Н. Cathoart & Oo., having 
A plant specially adapted for this Purpose, charge cells of all 
sizes promptly, thoroughly and cheaply. Terms oh application. 
Accumulators on hire for temporary lighting, experimental uses, 
&о.—8, Dorset Buildings, Salisbury Square, Fleet Street, Е.О. 


(Continued on nest page.) 


— — — T 


XVIII 862 ЗУ 


— 


. 70 e Жый o&à мые ne ^P edil p . - — «= — > 
[] 
THE ELECTRICAL ! б 


nsr 5, 1900. 


MISCELLANEOUS.—Continued. 


OTICE.—To Wiring Contractors and Wiremen. The Simplex 
Steel Conduit Company, Limited, of Coventry Street, Bir- 
mingham, beg to give notice that at the request of a number of 
contracting firms, they now register the names of wiremen and 
foremen wiremen who have experience with the Simplex Steel 
Conduit system. Wiremen possessing this qualification are invited 
to enter their names in our register, on a form to be supplied by 
the company. Contractors applying to us for experienced men 
will have a list of names submitted to them. The бошап mike 
no charge for the above registration. cows 


LD Established Electrical Manufacturing Undertaking, doing 

a good increasing and remunerative business. Government 

and other important contracts in hand. Young and active Partner 

Wanted with command of capital.—Address Messrs. HUXHAM AND 
RAWTINSON, 42, Bedford Bow, W. O. : 7350 


HE Novice’s Guide to Electric Car Driving, by Edwin W. 
Elsley, Motor Inspector Corporation Tramways, Tinsley, 
Sheffield. Post free 9d., or 7s. per dozen. Press and other 
opinions on application. qme 


MISCELLANEOUS.—Continued. 


ATENTEE of an Automatic Time Switch for switching on and 

off street or window lamps automatically, would like to 
meet a firm willing to manufacture on Royalty. Rough working 
model can be inspected.— Apply, 7395, ErLzcTRICAUL Review, 4, 
Ludgate Hill, London. 7305 


ANTED, by a firm having a large connection over! an 
important district, the exclusive sale of a good English- 

made incandescent lamp, both high and low vol .— Reply, 
iving full particulars, guaranteed tests, &c., 7276, ELECTBICAL 
EVIEW, 4, Ludgate Hill. London. 7216 


— — — — - — e - — — - = — — 


HEELS.—DIXON’S IMPROVED BUFFALO, RAWNEIDE 
NOISELESS GEAR, metal bushed, up to 600-в.н.Р. 

Sole proprietor and maker, W. F. Dixon, 63, Percival Street, 
O.-on-M., Manchester. 6030 


SOME OF OUR SPECIALITIES. — 


Upton Midget Enclosed 
Arc Lamps, 
| Motors, 


Dynamos, 


Rheostats. 


Instruments, 
Railway Material. 


Telegraphic Address :—'' Satmony, LONDON,” 


20. fr АУ 


118-120, CHARING CROSS ROAD, 


LONDON, W.C. 


Telephone No. 5479, GzBRARD. 


— 
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н MARQUAND * 
ACCUMULATORS. 


There may be a difference or opinion as to the reason why. Е 


Marquand Accumulators give such surprisingly good results, 
"n there is none as to ume fact. 


HIGH EFFICIENCY. 
HIGH DISCHARGE RATE. 
LOW FIRST COST. . 
LOW MAINTENANCE COST. 


THE MARQUAMD ACCUMULATOR 60., Ltd., 


EAST MOORS, CAROIFF. 


P ul RE — 


| 


* "D AVY” as ENCLOSED ARC LAMPS 


Burn equally well on Continuous or. Alternating Current in Series or Parallel. 


The Only PERFECTLY Enolosed Aro 


1 on 90—110 Моне Ait. or Direct Current. 
on " " » 
б on 600 Моне m 


Lamp. 
terbons burn in airtight cylinder. 
; Without waste of energy. 


le gasos сан escape into room. 


Ne hissing or pumping. 0 
^ Aute-Cutouts. 


һә obsolete parts or stampings. 
| Al parts accura machined. — 
* 3 !!!!! энш 
О Trimming the асте of elmpllotty. К зе 
| The neatest lamp made. Any оштон! from Bite 16 amps. — 
The ligistest lamp on the market. LEET „ | 
Cylinders supplied in “РИИ,” 
| Prompt delivery guaranteed. 1 —— OE, 
| Ай sizes stocked. as required. — 


Неде by skilled BRITISH meehanios - 


Mesufactured with best BRITISH Lamp supplied complete, with Chekor or 


Resistance, for putting direct on olrouit. 


material. 
p SSP р EE 
рд la hand fer—Corporatiens : :— Linooln, Bradford, Leeds, Blackburn, Coventry, E Baling, Worcester, Dover, Leyton 
а Cheltenham, 0 ‘Orsydah, Preston, Wakeleld 
А ammersmi 
1 Supply Companies :—Charing Cross and Strand, Smithfield Markets, House-to-House, Reading, Metropolitan 
Ра y Оня а ip of Landon, London Electrio, Westminster, St. James and Pall Mall, and Central 
. P on Railway. | 


ү {новвил, ROAD WORKS, Ronald’s Road, Highbury, LONDON, N. 
меури Lompom." Telephone Mo. 256, Datarou 
I Sele Agonis for Great Britain and Hp e :—bMosers. VENNER 2 CO., 6, Old Queen Street, Westminster, 8.W. 


TRY our Now 


HIGH-VOLTAGE LAMPHOLDERS 


And you will uso no othors. 
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The INTERNATIONAL ELECTRIC CO., 


19, QUEEN STREET, uidi 55, REDCROSS STREET, 
GLASGOW; BARBICAN, LONDON, E.C. 


BRITISH SCHUCKERT ELECTRIC CO., la. 


CLUN HOUSE, SURREY ST., STRAND LONDON, W.C. 


MOTORS WITH VARIABLE SPEEDS. 


The Speed (number of revolutions) is regulated within wide limits without loss of energy by merely 
altering the strength of the fields: Up to 220 Volts [n the ratio of 1:4. For higher pressure on 
application. Position ot the'brushes~fremains unaltered for all speeds and loads. 


Brake Test on a A 100 Shnnt Meter. 
speed. Con- | 
Total Exciting 
current, current, evolu: | ашар. | Output, кешш, 
ame: | amp. minute. xw. | | 
| ИМ = ЕО 
Е | | 
808 | 12 | 166 | 358 | 418 ' 876 
809-8 775 202 | 847 ws 85:5 
31L5| 65 | 264 | 35 2 403 842 
311-4 64 | 805 | 852 ' 403 | 84:9 
3120 | 46 | 350 354 | 40 A 89-8 
314 405 400 | 355 | 40 2 | 83:3 


8176 | 36 455 | 869 . 403 | 825 
320 | 33.: 502 | 362 : 405 | 825 
3234 | 80 | 550 | 366 | 40$ ві 


| 


3387 . 27 | €09 | 370 | 40:3 | 80 


2 ———— Fä р Оп removing the load the speed increases by only 4*/,—5^/.. 
Continuous Current Shunt Wound Motor. 


ORESSWELLS ASBESTOS CO., REFERENOE BOOK OF 


e Henne, | TABLES & FORMULAS 
Telephone No. 850. Telegraphic Address: ASBESTOS, BRADFORD." FOR 
For SMOKY CHIMNEYS! Cresswell’s Patent ELECTRIC STREET RAILWAY ENGINEERS. 


And Fireproof Fireplace Spring-Roller Blind. a ER. MBERRILI 
Modern any ме. гау охе азе at hand пов напо, never іп the ө ө I 
way when not. Comple en under handsome polished brags (or copper) | 
sheath when notin use. Abo ishes blowers, bellows, and the familiar but Dancer Author of Бове Lighting Bpesiflentions for the Use of Bngineers and. AreMtesta) 
ous newspaper. Lights fires magically, Saves time, temper, and trouble. — 
Increases flreside comfort. Oheap. Durable. Can be ordered through any 


Iro: monger or direct from the Company. In of this book are collected the principal tables formula of whiah 
L. B. BLACENORE, Esq., of Brookville, Ilkley, э: бев: —“ Surprisingly successful | {00 aile Vires raitway engineer mapas tae i bis pradtiel 
for nre light ngor reviving fires.” those tables and formula ta use, and which are for the most part comm- 
PARTICULA: S & SKETCHES ON APPLICATION. АЗК FOR No. 8 CATALOGUE. plete — have been XT A jogioal order has been followed in the 
and the FC co a бегаше are original white - 
ELEOTRICAL REVIEW. | | many othere have extended to adapt them to the condition 


INDINGS AND OASES.—Subscribers and others can have 
their half-yearly numbers bound ш Black | London: Н. ALABASTER, GATEHOUSE & CO., 
Cloth at the rate of ќа. per volume. Cases for are LUDGATE HILL LONDON 
also supplied at 3s. 6d. each.—4, Ludgate Hill, London. 4, : У 
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T. HARDING CHURTON, 


GT. WILSON STREET, LEEDS. 
DYNAMOS ANO MOTORS 


Quick Delivery. 
Liberal Terms to the Trade. 
Best Materials and Workmanship. 
No Sparking, Oil-ring Bearings. 


STANDARD MACHINES kept In stock finished or ready for winding 
to order. All parts made to gauge, and interchangeable. 


PRICE LIST AND PARTICULARS ON APPLICATION. 


ELECTRICAL CO., Ltd., 
118-120, Charing Cross Road, 


LONDON, W. C. 


D 
LA 


2 
^, 


TELEPHONE No. 2282, GERRARD. . 


iur iy N \ А, 


ELECTRICAL Шу ДЕ SUPPLIES. 


MOON, LOUGHLIN & Co, 


45, MARKET STREET, 
MANCHESTER. 


FITTINGS. 
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(January б, 1900. 
CROMPTON & CO., 
Head Office: LIMITED.  ' 
MANSION HOUSE BDGS., | Works: 


LONDON, k. c. CHELMSFORD, ESSEX. 


FOR 


CONTINUOUS SERIES 
| ALTERNATING | PARALLEL 
CURRENT. E BURNING. 


me “CHELMSFORD” ине, 


Advantages. Prices. 
LONG BURNING HOURS, For burning singiy on 100-110 volts, 
ACCESSIBILITY OF | Continuous or Alternating, 
WORKING PARTS. £4 бз. 
i For burning Two in series on 200 volt 
CHEAP! STRONG! eirouits, Continuous, £6 10s. 
RELIABLE ! 
MADE IN ENGLAND. Do. Alternating. 4&5 158: 
The above Prices include GLOBES, 
MAXIMUM ECONOMY and the necessary STEADYING 
RESISTANOES or OHOKING 
IN CARBONS. DON S. 


LIBERAL DISCOUNTS TO THE TRADE. 


Write for Further Particulars. Price Lists Free 


A Large Stock of Carbons for Immediate Delivery- 
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WILLANS 252 ENGINES | 


Electric Lighting, ET 
Electric „ә 
Traction, 


2. Se & Be тУт 


— 8 tt 


STANDARD SIZES 75 to 2,500 H.P. 


UNBIVALLED .FOR 


TU 


Economy of Steam and Oil. 


— ; 
у= а 


LA 


Absence of Vibration. 
Durability. Silent Running. 


- Speed. Lightness. „ Kr кңетик, as supplied to BRADFORD CORPORATION or BLEGTRIO LIGHTING and TRACTION. 


WILLANS & ROBINSON. LT, 0 eas. 


DEUTSCHE KABELWERKE, 


BERLIN-RUMMELSBURG. 


UNDERGROUND ELECTRIC LIGHT ANO 
POWER GABLES. 


SUPPLIERS OF CABLES AND MAINS 


For St. Petersburg, Muenchen, Plauen ’/Dresden, Niedersedlitz 
Dresden, .Góssnitz, Meerane, Glauchan, Siegmar, Altenburg, 
Dessau, Flensburg, Kiew, Kiel Town and Dockyards, 
Coblenz "/Rh., Neuminster, Christiania, &c., &c. 


Representative: POLLAND & CO. Newcastle-on-Tyne. 


IVES (47587, PATENT SEAMLESS OIL CAN f 


1 New Patent Thumb Button & Patent Seamless Spout. 
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IN COPPER OR BRASS, — 
For Electrical Purposes. 


Contractors to H.M. NAVY, War De маніш, Home Office, 
and Indian State Railways. OLE MAKERS— 


1058. KAYE & SONS, LTD., Lock Works, LEEDS, 


and B3, High Holborn, LONDON, W.C. 
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Established 1827. Telegraphic Address : “ Unsworth, Derby.” 


G. B. UNSWORTH & SONS, Ltd, im mms 


Manufacturers of Electrical Wires of every description for Electrical Instruments, bud Machines, Telephones, and Electric Bells, 
| мш ULATED LINE WIRES AND CABLES. 
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JOHN A. ROEBLING'S SONS CO. 


Have the pleasure to announce that they have supplied, and are supplying for use by the undermentioned - 
Corporations and Companies their Celebrated 


" COLUMBIA"" RAIL BONDS, 


and or 
HARD DRAWN COPPER TROLLEY WIRE, 

LEEDS CORPORATION, NORWIOH TRAMWAYSB, THE POTTERIES TRAMWAYB, 
DUBLIN UNITED TRAMWAY OO, Ltd., HALIFAX CORPORATION EXTENSION, MANCHESTER OORPORATION, 
HALIFAX CORPORATION, BRISTOL TRAMWAYS LONDON UNITED TRAMWAYS OO. 
BLAOKPOOL & FLEETWOOD T. Oo., DUDLEY TRAMWATYS, DUDLEY & STOURBIRDGE TRAMWAYS, 
COVENTRY TRAMWAYS, MIDDLESBORO’, STOCETON AND STOKE ON TRENT TRAMWAYB, 
CITY & SOUTH LONDON By. OO., THORNABY SYSTEM, 


HUDDERSFIELD CORPORATION, 


they keep a largo stock both of TROLLEY WIRE and BONDS always ready in London from which immediate 
delivery can be mada; also large quantities of their SOFT DRAWN H.C. COPPER WIRE from 
No. 9 (°144) to No. 22 ('028) 8.W.G., ready for delivery. 


For furthet particulars and 


sn" BACK & MANSON, 36, New Broad St., London, E.C. 


БЕТ, H. TUCKER & 00. ~. 


ELECTRICAL FITTINGS AND ACCESSORIES MANUFACTURERS 


16, OOZELLS STREET, BIRMINGHAM. 


SERVICE SWITCH ES 


220 Volt Circuits. 
` Ж 
HM — „Ж. 
"+. | ' " — — — —. — == TA : 


The handle Stocked in 
can be locked 4 sizes: 
in either the 12 amps. 
“on” or “off” = 20 ss 

ositions ҮҮ = n 
Р | : m || 50 , 
Жж | РАТ. 29 in = a um 


| 5. Н. HEYWOOD. 


POWER PLANTS, 


MANCHESTER. 
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of their cables. The Eastern Extension Company alone 
has paid away £1,500,000 for repairs and renewals, and 
the reserve funds of the Eastern and Eastern Extension 
Companies now stand at £2,137,000, at the lowest computa- 


tion. It is a striking exhibition of the irony of events to 


find these companies gravely lecturing the Government on 
the wickedness of assisting the Pacific cable financially, or by 
guarantee, while they themselves, when recently advocating 
an “all-British " cable, vid the Cape to Australia, and with 
a branch to Ceylon, asked for Government assistance 
amounting to £101,400 annually, besides a Government 
capital expenditure of about £50,000 for an English land- 
line. This scheme having collapsed, these companies are, as 
pointed out by Sir M. Hicks-Beach, now asking for £20,000 
per annum towards another cable to South Africa. 

The inefficient service to the Cape undoubtedly calls for 
such a cable, which, however, might well be laid without 
Government assistance out of the very large profits which 
have resulted from the existing cables to Cape Colony, 
which are already heavily subsidised. The amount 
of these profits may be guessed at, when we are told that, 
althongh the late Sir John Pender considered a gross 
annual receipt of £180,000, in respect of the traffic cir- 
culating by the eastern and western routes to the Cape, a 
fairly paying revenue, this amount, in the year 1896, was 
exceeded by £120,000. Besides the claim mentioned by the 
Chancellor of the Exchequer, the Eastern group, in the very 
deputation under consideration, ask the Government for a 
guarantee for their proposed British Imperial Telegraph 
Company. This group, including other companies in which 
they themselves are largely interested, bas received in sub- 
sidies and from guarantees a total sum very largely exceeding 
£3,000,000, the greater portion of which has беп paid to 
them by the Governments of England, Саре Colony, 
and Australasia. This assistance obviously places these 
associates above the risk of competition from any 
cther unaided source, and it is owing to this position 
that their practical monopoly has been established 
and gradually extended in its scope. As regards the 
manner in which the companies deal with the rates, these, as 
Mr. Chamberlain pointed out, are the subject of very great 
and justifiable complaint. We know that in the case of 
Australia the rate was reduced from 9a. 4d. to 4s. 9d. per 
word, only under the pressure due to the impending rivalry 
of the Pacific cable scheme. We also know that the reduc- 
tion was only agreed to after the Australian Colonies had 
promised to share in the financial loss which might arise. 
‚ We pointed out last week that in the case of Indian rates, to 
which attention was recently called in Parliament, these 
companies do nothing to meet public convenience, althongh 
very well able to do so, for we gather from figures provided 
by the Marquis of Tweeddale, that on a message in transit 
from Australia to Eogland only 1s. 44d. per word is charged 
for carriege from Bombay to London, while for an Indian 
message the exorbitant rate of 4s. per word is charged for 
transmission between the same two places, although it requires 
only the same amount of attention. We submit that it is 
much more to the advantage of the English public that the 
excess profits of the Eastern Company should be applied 
to the reduction of such high rates, than to laying cables 
from Emden to the Azores for the benefit of Germany, 
and in doing unproductive work in foreign waters. 


As regards the attitude of general benevolence claimed for 
these companies, the suggestions which we have here made 
might seem to be out of place were they not called for by 
the claims which these companies profess to have on public 
gratitude. We cannot find that this assumption of benevo- 
lence is at all borne out by the past history of the 
relations between the complaining companies and the 
Colonial Governments. When in February, 1886, the 
subsidy paid to the Eastern Extension Company by the 
New Zealand Government expired, and the latter hesi- 
tated to renew what they considered to be an 
unnecessary subsidy, the company in question, while 
professing willingness to give a tariff of 5s. per 10 words 
from New Zealand to Australia if the subsidy was continued, 
threatened to raise the rate to 108. per 10 words, and 1a. for 
every extra word should the subsidy not Ъз forthcoming. 
This, Sir Julius Vogel, for New Z2aland, refused to assent 
to, on the grounds that the renewal of subsidy would tend to 
perpetuate monopoly and prevent the laying of a new line. 
The rates were accordingly raised and maintained antil an 
agreement was arrived at. In the case of Queensland, which 
Colony for many years declined to join the remainder of 
Australia in paying subsidies to these companies, the rate 
from London to Qaeensland was kept at 93. 5d. per word ; 
although telegrams to the neighbouring Colony of New 
South Wales only cost 4s. 11d. per word. When, however, 
on July lst, 1897, Queensland consented to join the other 
Colonies in assisting the companies, the rate to Queensland 
was at once reduced to 5s. 1d. 

With all the above information before us, we can only 
conclude that, however much these companies may strive to 
obscure the issue, this cable combination can only be 
described as a carefully oonstructed and very profitable 
monopoly, the success of which has hitherto been due to 
extremely conservative management and to the absence of 
healthy competition. 


Fire-Resisting Material.—A novel fire-resisting 
material: is described in the Times. This is known as 
Rous's, and is said to consist of hay chaff mixed with lime, 
alum, tungstate of soda, and other salts of alkaline 
earths. It is claimed to possess a very low specific gravity, 
and to be adherent to iron and capable of ordinary use as 
plaster. Probably the porosity due to the chaff renders it a 
poor conductor of heat, while the resistant properties of 
plaster remain. The alum and soda salts no doubt produce 
tonghness. Alum has a well-known hardening effect on both 
carbonate and sulphate of lime, and is used for this purpose 
in Keene'a and other cements. Experiments are described 
which seem to show that the new material has considerable 
protective effects on timber. Would it not be desirable to 

the material upon wrought-iron and cast-iron columns in 
а fierce fire, with heavy oom ive stresses on the columns? 
These are the materials which are used for columns, and it is 
the failure of colamns and beams when hot which destroys 
fireproof buildings. Rather softer than Keene’s cements, 
this and other cements are recommended as a coating 
upon Rous's, which is stated to be effective in preventing 
the passage of heat through coke breeze concrete floors; 
these are stated by Mr. Rous to be good floors, but per- 
meable to heat. It is also advised as a material for covering 
boilers and steam pipes, for which purpose it is cheaper than 
many substances now employed for the purpose. It is 
suggested that the material would form excellent linings on 
steam ships, to prevent the e of heat from galleys and 
other working places to other Опе cwt. of Rous's 
composition will cover 30 square feet to a thickness of 4 inch, 
and the material will cost about 188. рег owt., or at the 
rate of nearly 6d. per square foot, a rom labour, which 
does not appear to us to be so very cheap. 


——— i —E6äà. _. 


Vol. 45 No. 1,128, Jury 7, 1899.) 


THE ELEOTRIOAL REVIEW. 8 


ELECTRIC TRAMWAYS IN LONDON. 


ONE of the most extensive, and at the same time interesting 
schemes of electric tramways in London, is that projected by 
the London United Tramways Company. Many of our 
readers may remember that some months ago we set forth 
the various lines owned and controlled by this company, as 
well as the extensions and changes which were proposed. 
The ambitious nature of the proposals will be shown from the 
fact that if Parliamentary and local sanction is obtained, the 
tramways will ee one vast system amounting to over 
39 miles of road line, and 75 miles of track. There are 
already either working or under construction some 27 miles 
of route, and the remaining 18] miles are being promoted 
at the present moment. Mr. J. Olifton Robinson, the well- 
known managing director of the London United Tramways, 
quite recently gave some interesting details of the electric 
syetem which will be employed on the West London lines; 
and it will be useful to refer to the principal features of 
the scheme. It is interesting to mention, as showing the 
advantage of a vigorous policy in all tramway matters, that 
in 1894 the system of tramways, some 8 miles in length, 
was known as the West Metropolitan Tramways; the 
company owning these lines had fallen upon evil days, and 
in the year mentioned the concern was practically in a 
bankrupt condition. It was taken in hand by a small 
syndicate composed of experienced directors of tramways, 
among whom were Mr. Clifton Robinson and Mr. George 
White, both of whom had acquired distinction in connection 
with Bristol tramways, and the extensive systems owned by 
the Imperial Tramways Company. Even as a horse 
tramway, the West Metropolitan system was completely 
re-organised, but the aim of the directors, and one which 
was never lost sight of, was to convert the whole system 
into electric tramways. The battle which has been fought 
in West London, in the cause of electric traction, is 
one familiar to most of us; and in fighting the vested 
interests of property owners, and the more or less public 
rights of the district councils, magnificent service has been 
rendered to the cause of electricity. When the lines were first 
acquired by thesyndicatealludedto, it was re-named the London 
United Tramways Company, and at the commencement of the 
operations there were four lines. One from Hammersmith 
throngh Chiswick to Kew Bridge, which was 8 miles and 
8 farlongs in length; the second from Shepherd's Bush to 
Acton, 2 miles and 5 furlongs in length ; the third a junc- 
tion line on the Goldhawk Road, connecting the two before- 
mentioned lines together, 1 mile and 4 furlongs in length ; 
the fourth from Kew Bridge to Richmond, 1 mile and 5 fur- 
longs in length, the whole system comprising a little over 
9 miles in length. In seeking powers to convert these lines 
for electrical working the company sought at the same time 
to strike out into new directions. They sought powers to 
conetruct electric lin:s from Kew Bridge to Brentford and 
Hounslow, which was to be 8 miles and 5 furlongs in length; 
another line from Acton through Ealing and Hounslow, 
which was to be 2 miles and 7 furlongs in length ; and a 
third line from Brentford northwards to connect up with 
Hounslow, which was to be 2 miles and 8 furlongs in length. 
It is sufficient to indicate the soundness of the scheme when 
it is mentioned that Parliament looked so ACT upon the 
project as to grant the necessary powers with the solitary 
exception of the Ealing connecting line, and that was refused 
merely because the District Council withheld their consent. 
These lines were not sufficient to exhaust the demands of the 
London United Tramways Company, for permission was 
sought and obtained from the Light Railway Commissioners 
to construct an electric trolley line extending from the ter- 
minus at Hanwell through Southall, Hayes, Hillingdon, and 
Uxbridge, a distance of some 7 miles. It was to some extent 
unfortunate for the oompany that some portion of their 
system lay within the jurisdiction of the London County 
ouncil, and we need hardly say that until recent times this 
august body has been strenuously opposing the overhead 
ey system, but the opposition of the County Council only 
sparred the London United Tramways to fresh efforts, and 
by Parliamentary consent and an important light railway 
order they were at last able to wring permission from the 
County Council to convert this small portion of the tram- 
waya which entered the area governed by the County 


Council. It was not, however, a complete victory, for the 
County Council insisted that some portion of the line should 
be laid down as a conduit line, practically for the purpose of 
providing the County Council with information as to the 
working of this particular system of electric traction. The 
system when completed will provide more than an interest- 
ing example of the conduit through a populous district, 
for the electrical arrangements of the trolley line itself will 
be unique as far as this country is concerned. It will be 
remembered that Prof. Riisker and other eminent scientific 
men offered some opposition to the West London Tramway’s 
echeme, on the grounds that they might interfere with the 
very important work carried on at the Kew Observatory. It 
is to the credit of the promoters of the West London Tram- 
way's scheme that they recogniscd the claims of the Kew 
authorities to be protected against the influence of earth cur- 
rente, and they propose to meet the necessities of the case 
by boldly adopting a double trolley system throughout, and 
во avoiding the necessity of using the rails as a return. 
Obviously a double trolley system means not only consider- 
able increase in the use of copper, but, moreover, gives some 
little inconvenience in that each car is compelled to use two 
trolley poles instead of one. At the same time, where 
excessive speed is not required, саге in handling the cars will 
minimise any little inconvenience wed from this cause. 
It is hardly necessary to say that double коеш 
are rare ; at Cincinnati a double trolley system has been used 
in order to avoid as far as possible any interference with the 
telephone circuits. While on this subject it may be interest- 
ing to quote Mr. Philip Dawson, who in his work on “ Electric 
Railways and Tramways,” says of the Cincinnati lines that 
“the principal difficulties encountered were ia preventing short 
circuits at the crossing of positive and negative wires, At 
turn-outs a second set of wires have been provided for one 
track, and the conductors on ipe rome of the curves 
have to transfer the trolley poles to a different set of wires. 
The cars pass the dead points in the branches by momentum, _ 
the current being carried past these points by insulating 
cables above the frogs. This system works satisfactorily, 
bat it necessitates an enormous and most objectionable — 
increase in the number of aerial wires. It also seems imposeitie~ 
to insulate the line properly. If опе of the trolleys be taken 
off the line and connected to the rails, sufficient current 
would flow to light up all the lamps in the car, although 
not sufficient to move the car." 

The many difficulties enumerated in, the foregoing remarks 
are not likely to be experienced on the London United system, 
for though there will be practically throughout the system 
two tracks, which will necessitate four overhead wires, they 
will be connected np on the three-wire system. The two 
central wires will form the neutral, and the outside wires the 
positive and negative side. The neutral wire will be grounded 
at the station and at this point only. The three-wire system 
has been, of course, employed with considerable success in 
the United States, more particularly in Bangor, Me., St. 
Louis, and other places ; and as far аз one can learn, the 
balancing of these systems has been generally achieved with- 
out much trouble. | 

There is one distinct advantage gained by o g elec- 
tric tramways on the three-wire system ; that is, that as the 
motors are entirely independent of a good earth connection, 
the system can be employed in a better operating con- 
dition through the winter. Turning now to some of the 
electrical details which are adumbrated in Mr. Robinson's 
paper*, we find that the main 8 station is at the 
present car da of the company in Ohiswiok. At this 
point considerable ground space is at the disposal of the com- 
pany, and it is assumed that the present accommodation 
necessary for horses will give ample car storage and space for 
а large power house containing па па capable of developing 
5,000 H.P. The building was designed to be a one-storey 
one, 154 feet long and 106 feet wide. It will bs divided into 
an engine aud boiler room, and the most modern arrange- 
menta are to be adopted both in the steam raising and elec- 
trical sections of'the power house. Following the practice 
introduced of late years from America, the chimney shaft is 
to be built up of steel plates, lap-welded and riveted, tapering 
upwards, and finished with an ornamental It is designed 
to be self-supporting, and is to ba lined inside with fireproof 


* Paper read before the Oleveland Iostitution of Eagineers. 
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bricks. A similar type of smoke stack has been adopted 
at the new power house, which is being erected by the 
Dublin United Tramways Company. The first equipment 
of the boiler room will be eight horizontal water-tube boilerr, 
which will develop steam at a pressure of 160 lbs., each 
boiler having а capacity of evaporating 8,250 lbs. of water 
per hour. Mechanical stokers will be adopted, the coal being 
fed into the stokers from bunkers located above the boilers. 
Between the coal store and the stokers will be placed weigh- 
ing hoppers, wbich will record the amount of coal 
through to the furnaces, a similar system to that which we 
recently noted in use at the Bankside works of the City of 
London Electric Lighting Company. 

In an important power house of this character it alwa 
pays to adopt elaborate arrangements for dealing with the 
fuel. It is pro to carry coal from the ground level 
outaide the building to the coal bankers above the boilers by 
a gravity bucket type of conveyer, which is reported to have 
a capacity of handling 40 tons of fuel per hour. This ocon- 
veyer will also be employed for removing ashes, dumping 
them into a special ashbin through which they can be rapid] 
removed. Another feature of interest in connection wit 
the coal supply is a coal store of 2,000 tons capacity, which 
will be erected near the boiler room. The coal will be taken 
direct to these stores, from the North and South-Western 
coal depó; some 700 feet distant from the boiler room by 
means of a gravity bucket conveyer. Alongside the coal 
ien ne entirel " Ere oe 
receiving hopper with the necessary apparatus for the delive 
of coal to the conveyer, thus enabllng coal to be handled 
automatically direct from the railway trucks and to and from 
the company’s coal stores and to the stoker hoppers. 

The auxiliary plant possesses some interesting features, 
Two water towers are to be provided for cooling the con- 
densing water, and these will be somewhat similar to those 
which we illustrated when describing the Barcelona tram- 
ways. They are of the twin type, arranged in two sections, 
having & capacity to deal with plant of 4,000 H.P.; the 
dimensions of the towers are 40 feet x 15 feet, and 38 feet 
high. The mats composing the cooling surface will be of 
galvanised iron wire netting. For each section of the tower 
there will be provided two air propellers, driven by electric 
motors. 

Obviously the most notable features are in the power 
house, where the generating plant will consist of three-phase 
and continuous current generators. The latter will pre- 
dominate, the three-phase machinery being utilised for su 
plying electricity to the extreme end of the system. e 
engines are to be of the vertical type, which, in itself, is 
somewhat of a departure from what we have been accustomed 
to in some of the later traction systems, They will be cross- 
compound condensing, and four of them will each develop 
750 H.P. "These will run at 90 revolutions, and will have 
cylinders 22 inches, 44 inches, and 42 stroke. Three of 
them will each drive two continuous current generators, 
while the fourth engine will run at. 94 revolutions, and be 


direct coupled to a 500-kw. three-phase 5,000-volt generator, 


having a frequency of 25. The lighting necessary for the 
works will be provided by two 75-kw. 500-volt generators, 
each direct coupled to a two-crank tandem compound engine. 
A useful plant will be a motor generator set, consisting of 
one three-phase synchronous motor, having a capacity of 500 
kw. at 5,000 volts; this will be direct conneoted to two 
250-kw. 500-volt generators. The function of this plant 
will be to convert from direct to alternating or vice versá, and 
will be of considerable use at times of light load, and will, 
moreover, serve as a Spare generating unit. The switching 
arrangements will be, in many respects, similar to those in 
use on the Middlesbrough and Stockton lines*. 

Near the extreme end of the system the three-phase 
current will be converted by means of four rotary converters. 
The sub-station is to be fed by duplicate three-core lead-covered 
paper cables, the current being transmitted at 5,000 volta. 
Air blast static transformers to the number of seven will be 
located here, and will transform down from 5,000 volts to 
350. The rotary converters will each have a capacity of 
200 kw., and are to be of the six-pole type running at 500 
revolutions and delivering current into the line at 550 volta. 
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below the surface, will be placed a 


These machines are also intended to act as balancers on the 
two sides of the system. 

The rolling stock will be chiefly notable for the use of 
eight-wheel bogie cars, that type of car being the one во 
successfully used on the Middlesbrough lines. 


THE REPORT OF THE PACIFIC CABLE 


COMMITTEE. 


(Continued from Vol, 44, page 1054.) 


ADMIRAL WHARTON, in speaking of the Fanning Island- 
Fiji section, pointed out that there were no soundings along 
two-thirds of this portion, and estimated an av depth 
of 2,700 fathoms varied by possible deep holes and rises in 
the bottom; which he characterised as very irregular. Since 
натын Мс ai the pee ж өр дейма ру the 

ydrographi epartment, and, with the exception of some 
inequalities in the vicinity of the Fiji Islands, the bottom 
has been found to be quite regular with an average depth of 
about 2,800 fathoms. Admiral Wharton also refers to the 
volcanic nature of this region, and points out that along the 
line from Fanning Island to the Phoenix Island group (one 
of which is the Canton Island of the route mentioned by Sir 
W. Н. Preece) there are “a very large number of shallow 
banks, and also a depth as great as 3,400 fathoms.” 

The decis yr also points out that owing to the ex- 
treme steepness of the slope of the Phoenix Islands he doubted 
very much whether the cable could be laid there without a 
great deal of expense; this evidence bears strongly against 
the selection of Canton Island asa landing place. As regards 
the steepness of the slope of the islands along the selected 
route, the only one regarding which such a question arises is 
Fanning Island, and which has not yet been surveyed ; but 
it should be borne in mind that experience of this class of 
landing place is by no means of rare occurrence in cable- 
laying. Bermuda, Turk’s Island, Porto Rioo, St. Jago de 
Cuba and St. Thomas, are all instanoes of very steep slopes 
in the Atlantic, some of them being coral fringed, and the 
cables landed on these islands have given no exceptional 
trouble. Mauritius is another instance. Excepting on the 
Fanning Island-Fiji section, Admiral Wharton’s opinion of 
the selected route, although advanced with some caution, 
may be summarised as not at all unfavourable as far as the 
depth and the nature of the bottom is concerned. It is 

haps hardly worth while referring to the opinion expressed 
by Mr. Hesse, that all that portion of the route between 
. and Fanning Island is highly volcanic, as this 
opinion is neither supported by any known facte, nor does 
general knowledge of this zone in any way bear out such an 
assertion. We have gone into these points in some detail as 
they are all of importance in considering the route to be pre- 
ferred. One of the advantages of a cable laid along the 
route chosen, is that the cable would land in the heart of the 
business district of Australia, thus avoiding the long land- 
lines which are a necessary adjunct to the present cable 
service and area source of weakness. In going over the evi- 
dence relating to this portion of the subject, we have been 
much struck by the difference in the measurement of dis- 
tance between similar landing places as given by the various 
witnesses, but on this, as on other points of the division of 
the крп we are now considering, we are quite in agreement 
with the report as expressed by the Committee. 


III.— НАТ WILL BE THE Cost (a) оғ LAYING, (b) or 
MAINTAINING THE CABLE, AND (с) OF THE ANNUAL 
WonkiNG EXPENSES ? 


(a) In regard to this subject we will limit ourselves 
simply to the only route which has met with acceptance, viz., 
that which runs from Vancouver to Fiji, touching at Fan- 
ning Island, and continuing on from Fiji to Norfolk Island, 
whence it bifurcates to New Zealand and to Australia. The 
tenders put in at Ottawa in reply to the invitation of the 
Canadian Government, which had been entrusted with this 
work by the members of the Colonial Conference held in 
Ottawa in June, 1894, were as follows:— 
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The India- Rubber, Gutta-Percha, and Telegraph 


Worke Company ... > ii sud .. 51,517,000 
W. T. Henley's Telegraph Works Company 1,826,000 
Biemens Bros. & Oo. ws = 3,170,000 


Fowler-Waring Cable Oo. 


These tenders are based on the general conditions pre- 
scribed ; they include in each case the manufacture and lay- 
ing of cables, which shall have for each section a calculated 
speed of not less than 12 words per minute, the providing of 
station buildings and instraments for the use of the staff, 
likewise the maintenance and repair of the entire length of 
the line for a period of three years after the whole line shall 
have been completed and put in operation. The condition 
being, that the cables are to be owned and controlled by 
Government, and to be worked under Government authority. 
Besides these tenders, a letter was received from the late Sir 
John Pender discouraging the project, and pointing out that 
a cable laid as intended would be quite useless, and would 

е а commercial failure; but the writer wound up by 
stating that, if offered sufficient inducements, hie company 
(the Eastern Extension Telegraph Company) could “ under- 
take the work on better terms than could be offered by any 
other prs i The chairman of the Telegraph Construc- 
tion and tenance Company, after raising objections to 
each of the eight alternative routes for which tenders were 
asked by the Canadian Government, proposes a new route 


from Vanoouver, taking in Honolulu and Samoa, and going 


to New Zealand only; trusting to the existing cables (the 
property of the Eastern Extension Company) for the com- 
munication between New Zealand and Australia. "This cable 
he offered to lay for £1,870,000, which, however, does not 
include maintenance for three yearB, nor, indeed, for any 
period. The route here proposed would make the Pacific 
cable to a great extent a feeder for the system of the Eastern 
Extension Telegraph Company, who charge 33. per meseage 
of 10 words, with 5d. for each additional word between New 
Zealand ard Australia. Sir W. Н. Preece gave the estimated 
cost of the cable which he had “sketched out” to meet the 
specification as £2,924,000 ; adding to this £159,900, the 
estimated cost of a cable from New Zealand to Australia, 
omitted in the above, and, also to make it comparable with 
the tenders, adding £180,000, the minimum amount esti- 
mated by Sir W. H. Preece to cover maintenance for three 
years, we have a total of £8,264,000. The extraordinary 
total of this estimate is mainly due, to those responsible 
for it, having in the case of the Vancouver Island. 
Fanning Island section taken too great ап отег- 
ground distance; to this excessive distance 20 per 
cent, of slack has been added, and on the erroneous length so 
obtained it has, for some obscure reason, seemed fitting to 
those who “sketched out” this estimate, to adopt a core 
weighing 940 lbs. of copper and 940 lbs. of gutta-percha 
per knot—a distribution of material inexcusable on either 
practical or economical grounds. In explaining away this 
estimate before the Committee, Sir W. H. Preece pointed out 
that for the sheathing, steel wire costing £45 per ton had 
been adopted in this estimate (dated 1893), whereas steel of 
strength and quality amply sufficient for the purpose could be 
got for £12 ton (in 1896), which item alone meant 
a reduction of £400,000 or £500,000 on this Post Office 
estimate ! 

In relation to the core, a diminution to 750 Ibs. of copper 
and 600 lbs. of gutta-pergha is suggested, and so the 
* revised " Post Office estimate of cost is arrived at, as 
being not much over £2,000,000. Even this revision is a 
very different story from that given in Mr. J. C. Lamb's 
letter of July 5th, 1893, which, as coming from the technical 
advisers of Her Majesty’s Government, was circulated 
among the Colonial Governments by the Colonial Office, 
and thus three months after it was written, it turned up 
at the Antipodes in time to act as a damper on the mission 
of the delegates sent by the Canadian Government to 
Australia, to try to come to an arrangement with the 
Australasian Governments concerning the Pacific cable, 
among other things. 

The representatives of the Eastern Extension Telegraph 
Company estimated the cost of laying a cable along the 
selected route at something like £1,650,000 ” for the making 
and laying of the cable, erecting the stations, and supply- 
ing apparatus, but exclusive of maintenance. Mr. J. С. 
Lamb estimated the capital oost at £2,000,000, to which 


he applied £154,860 annually for interest at 3 per cent., 
maintenance and working, and sinking fund. Even this 
figure is jast £72,804 lees of an annual charge than that 
which Mr. Lamb gave in July, 1898. We may look on 
this also as a revised Post Office estimate. The same 
witness calls attention to the flactuation in the price of 
material. In speaking of the estimate put in by his firm, 
Mr. Alexander Siemens pointed out that (just as was the 
case with the Post Office authorities) he had estimated for 
wire at £50 per ton, of which, as he showed, it would have 
taken about 20 years for the makers to supply the necessary 
11,000 tons turned out at the usual rate, but by adopting 
the usual dee wire, giving 96 tons breaking strain 
per square inob, a reduction of some £500,000 could be 


made in his tender. As, however, Mr. Siemens says that 


when he sent in his tender, he did not look on it as a firm 
offer, but “only to give the Governments an idea what the 
thing might cost,” it is not surprising that he did not go 
into the figures so closely as Her Majesty's technical advisers, 
not being influenced by commercial strategy, might reason- 
ably have been expected todo. The India-Rubb:r, Gutta- 
Percha Telegraph Company also submitted tenders for cables 
along the selected route, capable of giving a speed greater 
than 12 words. These figures were, for a 15-word per 
minute cable, £1,672,000, and for an 18-word per minate 
cable £1,880,000. We must bar in mind that the figures 
given in the actual tendera were submitted to the Canadian 
Government in October, 1894, and that the price of material, 
as pointed out in Mr. Chamberlain's letter of April 28th last, 
has since that date altered considerably, not enough, however, 
in the natural condition of the markets to entail any very 
large increase. 


THE VOLTA CENTENARY. 


EXHIBITION АТ Сомо. 


[FROM OUR SPECIAL COMMISSIONER. | 


Tun exhibition now in progress at Como claims to be inter- 
national for electrical appliances and machinery and national 
for the silk industry. In view of the importance of such an 
event as the Volta Centenary, and the well-known character- 
istic of the Italians to wax enthusiastic over their great men, 
we were ex tof some striking exhibits. Bat several 
visite to the galleries failed to impress us with any sense of 
importance or novelty. Whatever was lacking in energy 
and enthusiasm in the exhibition was amply compensated for 
by the wonderful demonstrations which cen round the 
International Congress of Telegraphists held in the same 
town as the exhibition. Readers of the ELECTRICAL 
REVIEW cannot afford to remain ignorant of these events. 

First, however, ав to the exhibition. The site chosen for 
the buildings is picturesque in the extreme. Nestled down 
in the gonth-east corner of the beautiful lake, and facing the 
steep face of Brunate, the exhibition is well situated for easy 
communication by rail, water, or road. The erection is not 
very large, but is very pretty. The front consists of a 
creecent-shaped gallery with facade, measuring about 130 
metres from end to end. The extremities are surmounted 
by two towers constructed in imitation of the well-known 
Voltaic Pile. From the back or eastern side of this gallery 
open out three extensive galleries, the centre one terminating 
in a large circular building which is devoted mainly to the 
entertainment section of the exhibition. Running parallel 
with the face of the building and intersecting the central 
ciroular gallery are the two galleries devoted to the electrical 
exhibite. From another point in the central hall opens a 
small gallery devoted to motors. The Salle d'entrée was 
occupied by telegraphic apparatus employed in the telegraphic 
competition which continued for a week during the festivities, 
the extensive Salle being roped off for the purpose. 

Brioschi Finzi & Co., of Milan, have a very extensive 
exhibit of electrical machinery for driving printing machines. 
Notable among their exhibits isa large lithograph press con- 
structed by the Leipziger Schnellpressenfabrik Vorm 
Schmiers Werner and Stein, Leipzig. With a comparatively 
small motor the huge machine was being effectively driven, 
and was turning out first class work. Norberto Arbizzoni, of 
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Monza, exhibits а small handy motor which can be readily 
applied to treadle machines without removing the treadles. 
The same firm exhibits a large flat press driven by a motor 
of the same form constructed by Ditta G. G & Oo., 
of Milan. Several forms of bicycle motor are exhibited. 
The best we saw was а ratter cumbersome, heavy machine, 
for which it was claimed that it could ba applied to any type 
of bicyole or tricycle without alteration of the wheels. This 
was constructed by Carlano, Milan, and exhibited by the 
agente, Oreste Rossi, Via Dante 14, Milano. An electric 
motor tricycle of an exceptionally cumbsrsome description is 
exhibited by Prenetto & Stucchi, but the absence of any 
attendant precluded us from discovering what virtues were 
claimed for it. An exbibit, for which a very important 
claim was made, next came under опг notice. This was no 
less than в “ Perfected Elison Phonograph,” which was 
called“ Bettini's Mioro-Phonograph." The inventor, who 
hails from Milan, was ме reticent concerning his apparatus, 
which appeared to give the same results аз a well-adjasted 
phonograph. Werth, of Milan, has an extensive plating 
exhibit, about which we saw nothing new either in meth 
or construction. The Naples Electric Light Oompany have 
a very large show of switches. One of the largest, exhibits 
is that of Elliott Bros. Improved forms of electrical 
machines occupy the first part of the stand, and the direct 
reading potentiometer has chief place. They have also a 
large display of coast signalling apparatus. 

A very large show of ingenious electrical domestio appli- 
ances is made by the Italian Commerce Company. We were 
eurprised to find that in nearly every instance an inspection 
proved these appliances to be of American manufacture. 
There is room for English competition in this field, which 


appears to be a growing one. This practically completes the 
electrical exhibition, which, it will be seen, is of little or no 
importance. 


At the southern end of the electrical galleries is a good 
sized room devoted to the exhibition of relics of Volta and 
Galvani, and the collection appears to be a tolerably complete 
one. In the wall cases are exhibited Volta’s diplomas and 
patents of nobility, those from the Great Napoleon being 
undoubtedly of the greatest interest. In a large case, pro- 
minently placed, is а collection of the apparatus used by him 
in his physical researches. Chief among these is the original 
pile, whioh it is claimed is actually the original as constructed 
by Volta. A condenser, an electrophorus, a eudiometer, a 
crown of cups, and a number of objects used by Volta in his 
researches into the nature of gases complete a most interesting 
Collection. In each case the objects are stated to be actually 
the originals, as used by the great discoverer. A very realistic 
model of the skull of Volta surmounts the case. 

In the same hall there are also some very interesting relics 
in the shape of physical apparatus employed by Galvani, 


and a | number of diplomas and original editions of his 
works. This section of the exhibition seems deservedly to 
be the most popular and attractive. 


(To be continued.) 


CONDENSERS FOR ELECTRIC LIGHT AND 
POWER STATIONS. 


Tuis paper, read by Mr. J. F. О, Scell before the Municipal 
Electrical Association at Bristol, we shall publish in full. 
To the ordinary steam engineer accustomed to regard the 
consumption of coal from a serious poiut of view, the practice 
of electrical engineers is simply astonishing. Mr. Snell calls 
it wholesale reduction of efficiency—and very correctly. 
Unsound financially, it is «qually unsound engineering. Thus 
an engine with a pressure of 135 lbs. absolute has а back 
pressure of, perhaps, 6 lbs. (21 Ibs. abs.). If condensing, its 
back pressure is only 3 Ibs. abs. The ratio is 114 : 132 as 
regards pressure, but the tempcrature ranges are 350 to 231, 
and 350 to 127, and one engine would thus have an efficiency 
of 187 times that «f the other on the basis of 


In any case there are the further advantages of abolishing 
the greasy rain from the exhaust pipe, there is less boiler clean- 
ing. The type of condenser is affected by locality, and, bid 
condensers are divided into surface and jet variety. Mr 
Snell is properly in favour of surface condensers, because of 
the freedom from impurities in the water prodaced, and the 
freedom from scale which is secured, though there is alwaya 
the lubricating oil to be considered—it must ba got rid of. 
At Sunderland, the author bas decided to employ artificial 
water cooling and self-contained surface condensers to each 
of a pair of 500-H P. dynamo sete, with a cooling tower and 
fan draught. With water of 25° hardness this seems wise. 
The condensing plant is estimated to cost 458. per E. H.P. 

He recommends separate condensers for large engines, even 
if the pop are separately driven—that is, he would not have 
a condensing plant common to two or more large engines. It 
is an advantage, he considers, to have the condenser near to 
the L.P. cylinder, and below it also, to secure good drainage 
from the cylinder. For small sets the condenser may be 
common to several engines with advantage, though, of course, 
this introduces the risk of every set b:ing suddenly and 
simultaneously deprived of vacuum, whereby the whole service 
may be impaired. But we need not follow the author further 
as we intend reprinting the whole paper. We desire, however, 
to emphasise hi ents. There is rarely occasion to 
employ non-condensing engines on anent work. The 
argument of short water supply should now be exploded, for, 
by special cooling, leas water is necessary by several per cent. 
when condensing than when non-condensing. Yet many 
electrical шо have put down considerable powers with 
neither condensers, nor flue feed-heaters, nor have they even 
provided means to heat feed water by means of exhaust 
steam, but have simply blown away the steam to the 
5 and bought water to replace it. The author's 
remarks on evaporative condensers may be read with profit. 
Given tube enongh, a condenser may be run without any 
cooling water. The air is sufficient. 

We hear a good deal about high speed engines consuming 
but little oil. The author refers to graphite lubrication. 
Engine makers do not seem to take to any system of lubri- 
cation which is not exceedingly wasteful of oil. The old 
idea of an occasional drop or two of oil seems to have given 
way to very wastefal usage. Engines are made to use very 
little steam, but the oil consumption is becoming important. 
In place of steam testa a few oil consumption testa might, 
with advantage, be published. We are convinced that much 
lubricant is being wasted in some of the engines now made 
for electrical pu- poses. | 


PARLIAMENTARY COMMITTEES. 


GnmAT NORTHERN AND STAND RalL war Вит, 


Тиш Bill came before a House of Lords Committee last Friday. 
Mr. Balfour Browne, Q.0., who appeared for the promottrs, 
explained that the Bill had already been bsfore a House of Commons 
Committee, and had been agreed to. The only opposition now came 
from the London County Council in respect of Ssc:ion 4 of the rail- 
way, which would run from Holborn to the Strand under the new 
street which the London County Council were proposing to make. 
The line, as proposed, would run from Wood Green to the Strand, 
and would be 6 miles 2 furlongs Фа 7 chains from end to end. It 
would be constructed in two tunnels, and would cost £2,287,903. It 
would, from Wood Green to King's Oross, run under the Great 
Northern Railway, and from King's Cross to Holborn under private 

roperty, while, as he had stated, from Holborn to the Strand, the 
fing would bs under the County Councils new street. The 
line was not being promoted by the Great Northern Railway, 
but as a separate undertaking. The tunnels would be tmall 
tannels, and would not b3 capable of taking the rolling atock of 
the Great Northern Railway, nor could they be used for any traffic 
except passenger. The only petitioner against the Bill was the 
London Oounty Oouncil, and he thought it would be found that theirs 
was really not a hostile opposition. In fact, he believed that the 
London Oounty Council must see, as everybody saw, what an enor- 
mous improvement it woald be to London. In their petition they 
referred to the promoters wishing to have the use of the soil without 

ayment. The petitioners were purchasing the whole of the property 
involved in the new street, and they would have no use for the layer 
underground. 

Counsel proceeded to deal with the London County Council's 
petition against the proposal Sie Henry Oakley was called, 
and gave evidence of the grave difficulty the Great Northern 
Company had in dealing with ita enormously developei 
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suburban traffic, and after mature consideration it was 
felt that a line worked by electricity as proposed was the best 
means of dealing with the traffic. e number of suburban | 
sengers on the Great Northern Railway was increasing at the rate of 
one million a year. The cost of equipment would ba between 
£300,0C0 and £500,000. They would make the railway as light and 
as airy as possible to attract gers to use it. Their Holborn plat- 
form would be alongside the platform of the Central London Railway, 
so that а man could come from Wood Green and get to Shepherd's Bus 
or Oricklewood without coming to the surface. It wasexpected that it 
would take four years to construct. Cross-examined by Mr. Free- 
man, Q.O. (for the London County Council) Witness ala there was 
certainly no case for the company paying anything to the London 
Oounty Council. The engineer of the Council and the engineer of 
the company could easily agree as to the exact line for the railway. 
He knew that as a matter of fact in the three electrical schemes 
which had b-en before Parliament that session cheap train clauses had 
been inserted, but, in his opinion, they were bad for the railway and 
for the workmen. He knew that the new clause suggested was that 
workmen should be allowed to travel by any train up to 8 o'clock at 
a certain fare, and to return by any train, but at a penny fare it was 
impossible to make it pay. 

Farther evidence was called, but Mr. Freeman said all his desire 
was that the scheme should not spoil the great scheme of the London 
County Oouncil. 

Tbe Right Hon. G. J. Bhaw Lefevre,the chairman of the Improve- 
шн Committee of the London County Council, was called by Mr. 

reeman. 

Mr. Fitsgerald (for the promoters) said there was no scheme 
whatever in the sir of any other company coming and a:king to go 
under the street, and even if there was, it would be easy to lay their 
tunnels on one side of the street. What, however, underlaid ail the 
opposition of the London County Council was that they wanted a 
contribution from the company towards the ccst of the new street. 

The Committee decided to consider the London Improvement Bill 
of the London County Council dealing with the Holborn to Strand 
new street before giving a decision, and, after hearing part of the 
case for that Bill, the Committee decided that the Bill should pro- 
ceed, and refused to insert clauses suggested by the London Oounty 
Council as to any payment for wayleaves or for further provision for 
workmen's trains, holding that the matter was sufficiently dealt with 
by the general law. 


Bakes STREET лир WATERLOO RAILWAY. 


Bnronz the Committee on Thursday last week this Bill was con- 
sidered. Mr. E. Page and Mr. J. Shaw appeared for the promoters, 
and Mr. Lewis Coward was for the Brompton and Piccadilly Hailway 
Company, who were the only tioners. Mr. Shaw said the Bill 
was to extend the period for the construction of the authorised line 
for three years from 1901, when the authorised time expired, and to 
make the station under Trafalgar Square in place of Cocksput Street, 
and make public subways at Charing Oross. As the Committee knew 
the Bill had already been before a Committee of the House of 
Commons which had, however, struck out those portions which related 
to branch lines to Paddington and Euston stations by which it had been 
intended to give facilities to passengers using the Great Western 
and the London and North-Western Railways. The clause for tho 
proposed generating station at Paddington had also been struck out. 
e only opponents to the Bill now were the Brompton and Pioca- 
dilly Ruiilway, who, asked that the promoters should be bound to 
make their railway at a certain depth where they proposed to cross 
the proposed line of that company. He contended, however, that the 
petitioners had no locus standi, inasmuch as they were not owners or 
occupiers, and had not yet got their Bill. . Coward said the 
p rs had been negotiating for property, and he only asked 
or a ci ve clause. After consideration, the Committee decided 
ph the Brompton and Piccadilly Railway Company had no locus 
standi. 


The mittee then went e d the clauses of the Bill as 
amended by the Commons, and ordered that it should be reported for 
third reading. | 


NeswCASTLE TRAMWAYXS AND ELECTBICITT. 


Tas Select Committee of the House of Commons met on Wednes- 
day last week, under the chairmanship of Bir Stafford Northcote, to 
consider a Bill promoted by the Corporation of Newcastle-on-Tyne, 
by which they sought additional powers for general purposes, in- 
cluding the running of the tramways in the borough by e city. 
Mr. Pember, Q. O., and Mr. Moon represented the promoters of the 
Bill; Mr. Pembroke Stephens, Q O., and Mr. T. Dickinson appeared 
for the Newcastle-on-Tyne Electric Supply Company, Limited, and 
Mr. Edwin Short күкле the Newcastle and District Electric 
Lighting Companies in opposition to the Bill. Mr. Moon, in opening 
the case for the promoters, said that the main object of the Bill was 
to construct and re-construct а large number of tramways in New- 
castle, and to work them by electrical energy. By Section 7 of 
the Bill the Corporation proposed to construct or re-construct 
20 miles of tramways, and to work them by ore 
and Clause 26 provided that they might use certain lan 
for the purpose of constructing a station for the genera- 
tion of electrical energy. Those clauses were not opposed 
by the two companies appearing in opposition—the real opposition 
arose upon Olause 99, which would enable the Corporation to employ 
the electric energy for the purpose of lighting the public streets and 
blic buildings, the quay, market, or other property of the Corpora- 
Ron for the time being of the Corporation in the borough. The use 
of the electric power for the cranes on the quay was a most important 
matter, but the two electric supply companies opposed the granting 


of sach power on the ground that it would lead to unfair competition 
with them. In the present case the competition would not be at all 
а serious matter, but even if it were he (Mr. Moon) maintained that 
such competition was perfectly legitimate, and bad been recognised 
by Parliament to be so. As regarded the street lighting, at present 
the two companies who were opposing only lighted 24 lamps 
between them, and with regard to «supplying electricity. as 
motive power, the companies could not sapply it economic- 
slly because they both worked on the alternating system. 
Therefore, the Corporation were not competing with those com- 
panies, because the objects to which they sought to apply and utilise 
electricity were not objects which the electrio com were now 
carrying out, or could successfully carry out. In conolusion, the 
learned counsel pointed out that, by the Act of 1888, Parliament had 
recognised the right of local authorities to enter into competition 
where a Committee of the House were of opinion that such compe- 
tition was justifiable. 

Mr. Motum, the town clerk of Newcastle, having given 
evidence in favour of the Bill, Mr. O. Hopkinson, O.E., said that the 
same electric plant that supplied the power to the tramways coald be 
used for other purposes. In his opinion, it wasa matter of import- 
ance that the general supply should be under one control. 

Mr. Dickinson (for the Newcastle Electric Supply Company) called 
Mr. J. T. Mer!s, a director of the company, who stated that he had 


‘held that position since the formation of the company in 1889. The 


company was incorporated with a capital of £50,000, which had since 
been increased to £100,000. At the start they adopted the aiternating 
system, but they would shortly be in a position to supply direct 
current. They had 850 consumers, and vi soi many of the public 
buildings. They could supply electricity for public purposes quite 
as cheaply as the Oorporation.—Mr. J. B. Watson, assistant engineer 
to the Electric Supply Company, said that Olauses 15 and 23 of the 
Corporation's Bill could be кошом to the company unless an 
undert were given by the po on that they would make 
compensation for any disturbance of the company’s wires, and that 
the Oorporation should give a proviso that outside authorities should 
not supply inside Newcastle. 

The Chairman pointed out that the Corporation only asked for 
power to supply own buildings, and there was no question cf 
setting up a hostile company. 

Mr. Pembroke Stephens, Q.0., addressed the Committee for the 
company, and contended that as the company could not have obtained , 
its provisional order without the consent of the Corporation, the 
e en were there with the consent of the local authority ; but now 
the eal authority asked Parliament to give them powers in - 
tion to their grant. There was really no use making bargains between 
companies and мее Pee pis and getting the sanction of the Local 
Government Board if all was to be reduced to a sham. 

The Oommittee decided to pass the Bill. 


CHarnina Cross лир Втвално ELECTRICITY BuoPPLY CORPORATION'S 
BILL. 


Ox Monday a Select Committee of the Н of Oommons, under the 
chairmanship of Оо]. Gunter, sat to consider the Provisional Order 
Oonfirmation Bill of the Charing Cross and Strand Electricity Supply 
Corporation, Limited, giving them power to supply electricity within 
the area of the City of London. Mr. Pember, Q.C., and Mr. Bhiress 
Will and the Hon. 8ydney Holland oa for the promoters. 
The petitioners were the City of London Electric Lighting Company, 
represented by Mr. Pope, Q. O., Mr. Balfour Browne, Q O., Mr. Free- 
man, Q. O., and Mr. Roekell, and the City of London Corporation, 
represented by Mr. Littler,.Q O.. Lord Robert Cecil, Q O., and Mr. 
A. D. Walter. 

Mr. Pember, Q.C., in opening the case for the promoters, said this 
was the City of London Electric Lighting Order for the lighting of 
the City of London, given to the Озаве сои and Strand Elec- 


the order was confirmed. In all 
competition in the City of London itself long ago had it not been 
that in the early days of electric lighting the Corporation made 
certain agreements with the existing company, which, however, were 
qaite invalid and could not bind Parliament. The Corporation had 
been advised that the agreements were invalid, but he understood 
the question would be eventually tried in the Oourte of Law. How- 
ever, he had nothing to do with those ments, because they could 
not override the law. For some time dissatisfaction had existed in 
the Ойу with regard to the electric lighting, and the matter had often 
been considered in the Common Council. At last the Oharing Cross 
Company, one of the most sucoessful and one of the best conducted 
companies in London, came forward and applied for an order, feeling 
that there was ample for them in such a rich area as the City 
of London. Their example was followed by the Metropolitan Electric 
иш Сошрапу and the Smithfield Electric Lighting Company, 
and all three applications were heard before Bir Oourtenay Boyle, 
and his company produced a petition in their favour with 5,000 
signatures, while the Smithfield Company produced a petition with 
10,000 signatures. Having thoroughly inquired into the matter, Sir 
Courtenay Boyle decided to grant a competitive order, and he selected 
the Oharing Cross Company to have the order. In doing this he 
dispensed with the consent of the City Corporation, who considered 
their hands tied by the agreements referred to. He should с 
evidence to show that the present supply was inefficient and expen- 
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sive, but in view of the great amount of evidence which was called 
before Sir Courtenay Boyle on this point, he would not trouble the 
Committee more than he could help. There had been certain personal 
matters in the matter which he would not go into. 

Mr. Pope, Q.C., said he had better go into them because there was 
no charge against the City of London Company. 

Lord Robert Cecil said there was no charge against the gentlemen 
corcerned. It was simply said that he was a member of the Cor- 
poration and also a shareholder of the company which promoted the 
City of London Company. 

Mr. Pember said he made no charge against anyone. He only 
referred to the matter because it was brought into the Board of Trade 
inquiry. His position was that whatever agreements there were 
they were perfectly null and void. The Charing Orose Company 
was registered in 1889, and its capital powers were 250,000 ordinary 
shares, of which 150,000 bad been issued, and 100,000 preference 
shares, of which the whole had been issued. Their shares were now 
b»iog issued at 100 per cent. premium. They proposed to increase 
the capital of the company by £800,000 for the City undertaking, 
and to supply consumers in the City for lighting at 5d. a unit, to be 
reduced, according to consumption, to 4d. per unit, and for motive 
power at 3d., with a sliding scale to 2d. These charges were below 
- those at present of the City of London Company. Sir O. Boyle 
recommended that the order be granted to the company, on the con- 
dition that the City Corporation should have the opportunity of pur- 
chasing at a reasonable date from the time of the order, to be agreed 
upon hereafter, and that time had now been agreed upon. In 1914 
the Oorporation would have the option of baying up the existing 
company if they chose to exercise it, and in the same year, and any 
time thereafter, they might, if they liked, buy up the City under- 
taking of the Charing Cross and Strand Company. 

Mr. Edward Wilmot Seaie, secretary of the Charing Cross and 
Strand Company, said the company first supplied in the Bt. Martin's 
District in competition with the Metropolitan Com 
London Electric Lighting Company, and afterwards they got com- 
peting powers with the Metropolitan Company in the Strand and St. 
Giles and Holborn. The order for the lest two districts was granted 
last year, and they had already leid 18 miles of mains in those dis- 
tricts. In the Strand and St. Martin's districts they had hung what 
was equivalent to more than 157,000 8-candle-power lamps, the com- 

y last year standing fifth on the list of metropolitan companies 
n regard to supply. They supplied the new Admiralty buildings, 
Somerset Hous’, the Constitutional Olub, the National Liberal Club, 
the Oounty Council offices, the Lycsum Theatre, Drury Lane Theatre, 
Covent Garden Theatre, the Hotel Metropole, the Hotel Cecil, the 
Grand Hotel, and many other large buildings. He attributed the 
success of the company to the lownees of their charges and to the 
freedom of failures. His company's average price was the lowest 
charged by any private metropolitan company, and was lower 
than the price charged by three of the four metropolitan local 
authorities who supplied themselves. The City of London Oom- 
pany were charging about 42 per cent. more than they did. His 
company would supply light in the City at from 5d. to 4d. per Board 
of Trade unit, and motive power at from 3d. to 2d. per unit. He 
thought that if their district was extended some of the large news- 
papers would take motive power. 

Evidence was then given by Mr. Edwards, of the Canadian 
Pacific Company, Mr. G. E. Mead, of the Sun Fire Office, and 
others, as to the present insufficient supply of the City of London 
Company. 

The Committee then adjourned. 


At the resumed sitting of the Select Committee on Tuesday, Mr. 
Beale was recalled for cross-examination, and said that the company’s 
charge for motive power was 344. if 15 hours’ power per week was 
taken, and if over 15 hours’ power was taken the charge was 22d. per 
unit. They had 15 or 20 customers who took motive power. 

By Mr. Roskell: The Board of Trade dispensed with the consent 
of the Strand local authority. There had been no complaints as to 
their taking up the streets in the Holborn district. There had been 
complaints in the St. Giles’s district, where they had to leave open a 
trench quite unavoidably. He did not say that complaint was 
unfair, but the St. Giles Board of Works had treated them severely. 

The Chairman: In parts of London I notice that the electrical 
mains appear to run under the footways. Is it necessary totake up 
streets ?—Sometimes not. It depends entirely on the question of 

е mains. 

In Grosvenor Place and about there they are putting down mains 
under the pavement, and do not interfere with the street at all. Is 
it ne to take up the streets ?—It is only necessary to lay 
them in the streets where there is no room under the pavements. 
The County Council and the local authorities sre making it а stand- 
ing order, wherever possible, to lay the mains under the pavement 
where it can be done. 

Mr. Roskell: And in 8t. Giles you lay mains both under the 
pavements and the streets 7— Les, the same as all other electric 


lighti in companies. 

Further examined by Mr. Roskell, Witness said he was not 
aware that the City of London Company were under statutory obli- 
gations to lay aside a considerable sum to depreciation account, or 
that £119,000 was so invested by that company in Consols. The 
Charing Oross Company invested their reserve fund more profitably 
in their own business. He would say that the actual reserve of their 
company was £30,0C0, and that £100,000 would stand to share 
premium account. The share capital to which the premium would 
apply was baing seubrcribed at the present time. He should say that 
the restaurante and luncheon bars in the City would use as much light 
а» those of the West End. He did not say under present conditions 


ny and the 


~ that was во. At present he admitted that the demand in the Ci 


was shorter in duration per day than in the Strand. He su 

that there was a wide field for the employment of electric energy 

wholly untouched in the City at the present time. The charge they 

proposed for public lighting was the same that the City of London 

Company charged at present. | 
piers Shiress Will: Whatever might be the demand ч о qs 

for electric lighting, his company were perfectly prepared 

riek, and two other companies were also willing to take the risk. 

Mr. W. H. Patchell, the engineer of the Charing Cross and Strand 
Electricity Supply Corporation, seid he had held that position for six 
years. Having explained the difference between direct and alter- 
nating current, witness said that for arc lighting the alternating cur- 
rent was not satisfactory. For motive purposes the direct system. 
was the mostsatisfactory. For the last six years the whole of the 
laying of mains had been done under his direction, and in districts 
where there were competing companies. He had found no difficulty 
in laying mains that could not be got over. Competing companies 
did not use the same trenches. The cace mentioned by Mr. Beale was 
the only case in which they had hed any trouble with the local 
authorities. They had fogs just the same as they had in the City, 
and their load was liable to jamp up on such days. They provided 
against that by having spare plant and also battery power. They 
were increasing their batteries at the present time. Batteries could 
not be used with an alternating current. There was no way of 
storing alternating current to it commercially successful. With 
& reduced price they looked for an increased consumption of energy 
in the City, because that had been the experience of all companies. 
In 1893 the average price obtained by their company per unit was 
5994, and the units sold were 2807, while in 1896 the 

rice was 470d, and the unite sold 324. The dividends of 
company were 4j per cent. in 1893 and 1894; 5 per cent. 
in 1895; 6 per cent. in 1896; 7 per cent. iu 1897; and 8 per cent. in 
1898. If they supplied light at 5d. per unit in the City, they antici- 
pated a larger demand than two hours per day for five days in the 
week. With regard to the Board of Trade schedule price in respect 
to the order, a private person in the City would pay for one hour psr 
day 5d.; for 1j hours 466d. and for two hours 45d. That was the 
average price. The reduction took place after one hour's daily use of 
the maximum. The maximum would be the amount of lamps which 
he asked for and which he could use. 

Mr. Balfour Browne, Q C.: And he might have 50 lamps to burn 
cccasionally and never get any reduction at all. 

Oontinuing, Witness said the price of the City of London Company 
was 7d. per unit for the first six units per quarter per 8-candle- 
power lamp; 6d. for the next four units per quarter; 5d. for the next 
two units; and 4d. all over that. A customer would have to consume 
electricity for two hours before he got a reduction, and it was this 
stato of affairs which, in his opinion, retarded the use of electricity in 
the City, as the charges ran so high. Under their schedule, if 
authorised, a consumer would have to consume electricity for motor 
purposes for 24 hours of his maximum demand, and would get the 
reduction from 3d. to 2d. At present, his company bad on their 
mains 1,136 consumers. 

Witness having been cross-examined by Lord Robert Oecil as to 
the company agreeing to insert certain clauses with respect to the 
charge for motive power, it was intimated that the promoters case 
was closed, and a discussion then ensued as to whether the Corpora- 
tion or the City of London should be heard next. 

Mr. Pope, Q.O., charged the Corporation with having sat on the 
fence all along, and said the Oity of London Company were entitled 
to know on w side of the fence they meant to come down before 
he went into his case. 

Lord Robert Cecil said the Corporation bad no commercial interest 
in the matter, and their attitude might depend on whether the com- 
pany could or could not answer the allegations of the promoters. 

e Chairman said the Committee would prefer to hear the com- 


Th 
pany first, and 
. J. О. Bull, manager and secre of the City of London Elec- 
said the p s of the 
shares 


tric Lighting Company, was called, an 
company was issued on July 14th, 1891, 40,000 o 
being offered for subscription, but only applications for 2,410 
were reoeived from the public. The directors and their friends, 
with the issuing houses took 30,152 shares, and the remaining 9,848 
shares were offered for subscription in January, 1892, but only 6,258 
were taken up, and the remainder were placed by the Electric and 
General Company. The capital cf the company now consisted of 
40,000 £10 preference shares, 60,000 £10 ordinary shares, and £400,000 
of 5 per cent. debentures, or £1,400,000 in all. The expenditure upon 
capital account had been nearly £1,600,000 up to the present date, and 
the net revenue in 1898 was £97,842. The public lighting for the 
year ended 1892 resulted in a loss of £706, while the profit for the year 
ended 1898 was £662 12s. 8d. No dividends were paid from 1891 to 
1893, but in 1894 24 cent. was paid ; in 1895, 5 per cent. ; in 1896, 
7 per cent.; in 1897, 10 per cent.; and in 1898, 6 per cant. The 
number of private customers had increased from 242 at the end of 
1892 to 7,414 at the end of 1898, while on June 21st last the total was 
7,876, and this notwithstanding the alleged bigh prices. In 1895 the 
average price obtained per unit was 7:56d., and in 1898, 6 22d. 
Beveral customers had discontinued generating their own energy, and 
had taken their light from the company. It was not correct to вау 
that the arrangements being made for a continuous carrent were only 
made in consequence of the threatened opposition of the Oharing 
Oross Company. As far back as 1895, Mr. Bailey, the engineer, was 
instructed to give attention to the introduction of that system of 
supply, and he had been working at it ever since. The company now 
possessed plant for the supply of continuous current to the extent of 
200 kilowatts, and by Мохе гараг next would be able to sapply 3,000 
kilowatts. 

The Committee adjourned. 
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Tun Standing Committee on Trade met on Monday last to consider 
the Telephone Bill of the Government. 

The first clause, vis, а grant of £200,000 for the purpose of the 
Telegraph Acts, was agreed to without discussion. On Clause 2, which 
empowers the payment of expenses under a telephone license, Mr. 
Hanbury, who is in charge of the Bill, moved to leave out the word 
“с ” in the phrase “ where the council of а county borough аге 
licensed by the Postmaster-General.” He said that as the purpose of 
the Bill was to enable licenses to be granted to urban districts the 
word “ county” was not necessary. 

Mr. Tomlinson said he understood the original idea to be that the 
authorities to which licenses should be granted were large bodies. 
‘He understood further that they were to have, with respect to tele- 
phones beyond their borders, similar powers to those which they 

with regard to gasand water. Was that so? 

Mr. Hanbury replied in the affirmative. 
General considered that the proper working of a telephone system in 
a borough or an urbrn ct required its extension outside—thst 
was, between the suburban dwellings of business men and their urban 
works or offices—the urban authority would receive permission to 
make the extension if they could obtain the consent of the outside 
authority, but the Poetmaster-Ganeral’s license in such a case would 
not give them compulsory wayleaves in a jurisdiction not their own. 

The amendment was a 

Col. Long proposed that the Postmaster-General should only issue 
юк һоле : by means of a provisional order confirmed by 


Mr. Hanbury remarked that the real object of his hon. friend was 
to kill the Bill. At any rate, the amendment would weaken the 
hands of the Post Office. So far as ground licenses in municipalities 
were concerned, there was no need for the clause. The necessity for 
it arose from the fact that even if a telephone license were granted 
by the Postmaster-General, the local authorities had not at present 
power to borrow or spend money for the purpose of putting it in 
operation. Should the amendment be passed, the Local Government 
Board would be enabled to intervene quite unnecessarily, and the 
Parliamentary proceedings might cause useless delay, expense, and 
annoyance. | Ж 

Sir J. Joicey sapported the amendment, and said it was very 
nataral that Mr. Han should be sngry with anyone who would 
interfere with the Post Office, but it was equally natural that some 

le should look with distrast on a project permitting local 
au ties to spend any amount of money on telephones. Thote 
ү who might object to the exercise of such a power ought, at 
» to | 


g against 

еч had the right to control gas, water, and electricity, and he 

did not see why they should bs hampered in to telephones. 
Mr. Cohen supported the amendment because, he said, he wanted 
oo the growth of municipal enterprise outside proper municipal 

ts. 

Sir J. Woodhouse said that to give all kinds of wer to 
d ‘cle tne Messier 


come to Parliament and o the ting of 
would defeat the object of the Bill. Were the minority in a borough 
or urban district council to be , after they had been defeated 


on а proposal that a telephone license should be appliod for, to ү 
eir opposition 


JJC oppos 

further? He thought not. The Postmaster-General ought to be left 

to decide whether he would issue a license or not. | 
The amendment was n ved by 30 votes to 9. 


Mr. C. McArthur said t he would move the omission of the 
clause as a protest against the principle of municipalisation. There 
were many objections to the In the first place, it involved 
the multiplication of systems within the same area, and the question 
arose how these different systems were to be brought together. There 
must cither be some ment between the various aathorities for 


General, 
without first obtaining the consent of Parliament. 
licenses were to be extended for 25 years. 

Mr. Hanbury pointed out that that was entirely in the discretion 
of the Postmaster-General. 

Mr. 0000 ] ͤ репа аро ani there- 
fore, in fairness, the same facilities ought to be given to the National 
Telephone Oompany, whose license expired in 1911. 

A division was then taken, and the clause, as amended, was ap- 
proved by 35 votes to 7. | 
. Mr. bury then proposed the following new ola which 
embodies the concessions made by the Government to the National 

pany and other opponents of the Bill :—" 1. Where 
an existing company have, before passing of this Act, under a 
license from the Postmaster-Generai, provi 


communication in the same area, then if the existing company 
consent to it being made a condition of their license (a) that they 
will not give favour or preference to any person whomsoever within 
the area in question, and will not, as a condition of giving a ser- 
vice, require from any person the grant of any facility, except for 
the purpose of supplying honic communication to that person, 
and (b) that their charges s not, within the area in question, 
exceed or fall below those authorised in that behalf by the Post- 
master-General within that area, it shall be a condition precedent to 
the grant of a new license that where it is proved to the satisfaction 
of the Postmaster-General that the existing company have incurred, 


except as varied b 


- or contracted to incur, material expenditure in laying down under- 


guod wires, and have acquired a wayleave from a local authority 
or that purpose, the wayleave shall, within the area in question, 
continue for the period for which the new license is granted, but on 
the same terms and conditions, except only as to such continuation 
as those upon which the wayleave was granted, unless varied by 
agreement with the local authority. (2) An existing company shall 
not, without the consent of the Postmaster-General given after the 
passing of this Act, in each case open an exchange in any area 

luded in their license in which they had not, before the passing of 
this Act, established an effective exchange. (3) Where a local 
authority or new company under a license from the Postmaster- 
General provides a system of telephonic communication in any area 
in competition with an existing company licensed by the Postmaster- 
G before the passing of this Act; then, if the existing company 
consent to it being made a condition of their license (a) that they 
will not give favour or preference to any person whomsoever within 
the area in question, and will not, as a condition of giving a service, 
require from any person the grant of any facility except for the р 
pose of supplying telephonic communication to that person, and (b) 
that their sk ge shall not within the area in question exceed (and 
where the local authority grants underground wayleaves, shall not 
fall below) those authorised in that behalf by the Postmaster-General 
within that area the license of the existing company shall within the 
area in question be extended and continue for the period for which 
the license of the local authority or new company is granted, but 
this Act, the provisions of the license of the 
exi company remain in force.? | 

Mr. Stuart regarded the proposed clause as a departure from the 

conclusions of the Belect Committee. That body was convinced that 
the license of the National Telephone Company should not be 
extended beyond 1911. This clause provided for the granting of 
licenses to new companies, and the prolongation of the National 
Company's license as long as the new licenses should last. The 
authorization of new telephone companies was an even wider 
departure from the conclusions of the Committee than the one he 
bad just named. The Post Office had not been a very effective com- 
ро with the National Telephone Company. 16 had gone down 
ike a house of cards before that body, and there was no guarantes 
that it would be firmer with new com . Besides, how did any- 
body know that in a short time the National Telephone Company 
would not buy out all new competitors, and so become greater and 
stronger that ever? 

Sir С. Cameron said he thought the clause was an immense improve- 
ment on the Bill, because it would ensure telephonic competition. 

Mr. Oohen supported the clause. 

Bir J. Woodhouse said the clause was a very complicated one, and 
had only been published two or three days ago, he had received 
numerous commanications from municipalities asking for time to 
study it and frame recommendations upon it. He ho that the 
Committee would not be asked to decide upon it before Thursday, and 
therefore he moved the adjournment of the debate. 

Mr. Hanbury said he did not ask that the clause should be added 
to the Bill at this sitting, but only that it should be read a second 
time. If that were done, he would undertake to communicate before 


t advantage to municipalities who established telephone exchanges. 
There was another point. Hitherto the National Com 


pole and wires on the of your house, with leave to us to enter 
your premises and look the pole and wires.” The Government 
wanted to prevent that kind of . They would not allow either 


rates being unduly drawn a and woul 
save the Post Осе from taking 

rates, if nationalisation came, as it might do, in 25 years, the period 
for which new licenses would be granted. It was to the interest of 
the municipalities that a minimum should be insisted upon, because 
a municipality competing with the National Telephone Company 
would have only one area, while the company would have many. 
The minimum rate would be subject to periodical revision, accounta 
would be submitted annually to the Postmaster-General, who would 
vary the rates if necessary. As to the new companies, there would 
be a great difference between them and those which had hitherto 
existed. The latter had general licenses, and the National Telephone 
Oompany in buying them up had only one operation to perform in 
each case. The Government would issue no more general licenses, 
and would guard against the danger of telephone compenies being 
purchasable at all. The Treasury minute with regard to municipali- 
ties carried out this view, and another Treasury minate would apply 
it to new companies. Again, new companies would differ from their 
predecessors in being under Government control, as he wished the 
National Telephone Oompany was. In addition, they would 
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be practically under the control of municipalities, for the 
Post Office would not grant a license if there was no efficie 
service, and there could not be an efficient service without 
underground wayleayes, the granting or the withholding of which 
was iu rae ad hands. Coming to the question of the extension of 
the National phone Company's licenses, he admitted that a Com- 
mittee of the House of Commons recommended in 1892 that the 
licenses of existing telephone companies should not extend beyond 
1911. The general license of the National Company would cease to 
exist after that year. That was not all. Its other licenses would 
end at the same time wherever there was no competition. If the 
municipalities were averse to the presence of the National Company 
in their area, and yet wanted to establish telephone systems, they 
would simply have to ask for licenses which would expire in 1911. 
They would be able to obtain renewals, but the National Company 
would not. The company's licenses would terminate for good and 
all either iu 1911 or in the year when the first competing l'c»nses 
expired. The Government wanted not only the authorities of 
towns where the National Telephone Company was already ostab- 
lished to create telephone systems of their own, but they also 
wanted the smaller authorities to do the same. That was why they 
laid it down that the National Company should not work where they 
bad not already got an саа Bat for this provision the com- 
pany might prevent the small authorities from laying down tele- 
phones by threatening competition. The only other question with 
which he had to deal was that of interoommunication between rival 
systems. Не was as anxious as anybody that there should be inter- 
communication between the telephone exchanges in one area, but he 
feared he should not be able to get the National Company to agree, 
especially as he had obtained very fair concessions from them 
already. It would not be fair to in on free intercommunication 
where the local authority, for instance, had а small exchange and the 
company a large one, but it would be reasonable if fair payment 
were made for terminals, The Government had promised that when 
the National Company worked in communication with new com- 
potion, such as the Glasgow Corporation or the now Manchester 

mpany, the former's new ара (constructed under the eye, of the 
Post master-General) should be purchased by the State on the termina- 
tion of the license. 

Bir J. Joicey said he objected to the clause, because he desired the 
nationalisation of the telephone. 

The second reading was agreed to by 28 votes to 5. 

The Oommittee adjourned till Thursday. 


The Times says that, thanks to the excellent es made on 
Mond ay, there is every probability that the Stan Oom mittee on 
eg will finish their examination of the Telephone Bill at the next 

ng. 


LEGAL. 


Hypm OOBPOBATION v. OLDHAM, ASHTOS, лир Hypz ELECTRIO 
Tramways Oompany. 


TH» case of the Mayor and Corpcration of Hyde v. the Oldham, 
Ashton-under-Lyme, and Hyde Electric Tramways Company was 
heard on July 3rd before Mr. Justice Grantham, sitting without a 
jary in the Queen’s Bench Division of the E Mr. 

cmorran, Q O., and Mr. Button appeared for the plaintiffs, and Mr. 
Oripps, Q.O., and Mr. Bartley Dennis for the def ts. 

. MACMOBBAN said this was an application for an injunction to 
prevent the defendants bresking up the footpaths in Hjde for the 
purpose of laying electric cables for the electric traction of a tramway 

that . The facts were admitted, and he now contended that 
the ration were within their гра under the provisional order 
in inte . This order provided that the сес са пи 
moved 


electric traction. The Tramway Act of 1870 was incorporated 

vided that the term “ i 

a public нк and the 
leadin 


break up the road was given to any “road,” and the term “road” 
was defined to be the carriageway of the road. He submitted that 
whatever power the company might have to break open any road in 
the borough was limited to the ways, and that under the 
section there was now power to break пр the footraths. In July, 
1898, the company gave ‘notice that they intended to break up the 

in order to lay electric.cables to feed the overhead wires 
with power to work the trams. Negotiations followed, and eventually 
the Corporation decided that the work should be allowed to go on if 


the company would contribute a further £500 towards the nses 
of road improvements, in addition to £500 which had y 
been promised. 


Mr. Caters, Q O., said the Corporation seemed to bave been ready 
to give their consent if the company paid a second sum of £500, and 
the company having paid one sum of £500 thought that was sufficient, 
His first point was that the company had got the (роте under the 
order to break up the foot ways, and his second was that, even if they 
had not that power, under the Battersea case, which bad just been 
decided by the House of Lords, no injanction could be granted, because 
the company were not trespassers, being underneath the footway, and 


jor Oardew, of the Board of Trade. | 
Fi amber pg which were complied with, and the system was now 
eration. 
Justice GRANTHAM: To come here now seems rather like lock- 
ing the door after the steed is stolen. 

Mr. Onrers said so far as the injunction was concerned, it was quite 
an impossible suggestion. 

Mr. Масмоввлн: We protested all through. 

Mr. Onrers: No; only to a certain point. 

Mr. Justice GpPANTHAM said if it was wanted to stop what was 
done, application could have been made in Ohambers. He supposed 
what they were really discussing was the £500. 

Mr. Carers said it was too late for that now. He contended there 
was no limitation of the word “carriageway” in the Act, and that 
it did not exolude footpaths. 

Мт. MacuonBAN, for the Corporation, said it was not at first 
intended to lay cables under the pete. Even assuming that the 
com pany p Power nido e cables, he was prepared to show that 
they could be properly laid under the roads. He aiso contended that 
great had b»en done to the орача, and that it had cost 
pee £100 to properly flag the streete which had been taken up by 

е company. 

Mr. Josera MITOHELL, the borough surveyor of Hyde, said the 
company’s original plan did not show any wires under the paths. 
The company had done damage to the extent of £109 to the foctpaths, 
and had also taken up the space that the Corporation required to put 
wires for their own electric supply to the town. 

Cross-examined: When he went round with the Board of Trade 
inspector in May last, he did not say a word of his objection to havin 
the wires under the footpath. denied that the whole object 
the Oorporation in raising the question of underground mains was to 
obtain money for the town’s improvements. 

Mr. Снавгвв HoPEINSON, a consulting en and elecirical 
expert, said the cables cou!d have been laid in carriageways quite 
as well as under the footways, and it would not affect the system 
of the work when the 


at all. 
Mr. W. Нарвввтерт, who was in charge 
cables were laid below the pathway, said after it was carried out the 
paving was infinitely better than it was before. The chance сати 
remote that it would require repaving again for 10 or 12 t 
was not true that some of the fiagging was not yet replace 

Mr. E. Mar, who was in charge of the cal work for the 
contractors, said he replaced by sound stones all stones broken in 
removing the pavement. The that was relaid was better than 
before. 16 was not true that there had been any subsidence in the 


fl g. 

т. Justioe GRANTHAM said the case raised a very im t point. 
The question was whether an electrical company could, under the 
old tramway powers cf the Act of 1870, arrange with the Board of 
Trade to break up the footpath as well as the way for the 

urpose of their electrical plant. In bis judgment they could not. 

t was clear that when the Act of 1870 was passed no one dreamt of 
electric tramways, and it was equally clear that no such wide powers 
as those claimed were intended by the Act. He did not think the 
cass came under the Battersea case which had been quoted, and he 
thought under the circumstances he must give judgment for the 

laintiffs for an injanction and for £100 damages. tion would 
be stayed for six months to enable the parties to come to an 
understanding. 


i 


BLACKWELL v. GREENWOOD & BaTLEY, LIMITED. 


Ма. Josricz Ваоов gavo judgment in the Queen’s Bench Division 
on Monday (July 3rd) in the case of Blackwell v. Greenwood and 
Batley, Limited, which was recently tried at length before bis Lord- 
ship. It was an action brought by Mr. Robert Winthrop Blackwell 
against Messrs. Greenwood & Batley, engineers, carrying on business 
at Leeds, to recover £605 for electric standards and other appliances 
supplied to the defendanta in connection with the construction of 
electric tramways at Leeds. The defendants counterclaimed for 
£525 damages paid to three gere who were injured by the 
breaking of one of the stan 

Mr. A. Cohen, Q.0., and Mr. Manisty appeared for the plaintiff, 
and Mr. Robson, C. O., and Mr. Muir Mackenzie for the defendants. 

In 1896 the defendants entered into a contract with the Corpora- 
tion of Leeds to construct a new electric tramway in that town, and 
they obtained their electrical standards and other appliances from 
the plaintiff. In August, 1897, one of the standards broke, and an 
accident occurred, injuring three passengers, who brought actions 
against the Oorporation and recovered damages. The Oorporation 
subsequently obtained repayment of the damages and costs, amounting 
in all to £525 from Messrs. Greenwood & Batley, who in the present 
action counterclaimed to recover that amount from the plaintiff on the 

und that the standard which caused the accident was defective. 
The plaintiff denied that there was any defect. His lordship said 
the evidence given on behalf of the plaintiff had failed to satisfy him 
that the designs for the working of the tramway was а bad or faulty 
design. The trolley standard which was broken on August 16th was 
not to be found, and they had not been told as to the circumstances 
under which it was broken. There was no evidence as to its 
being defective, and, in fact, the evidence tended to prove that 
it was of good quality and without fiaw, and that there was 
no defect in the casting. It was probable that the standard 
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was broken by reason of some unfair strain or violence. The 
defendants bound themselves to be answerable for all accidents 


ration on any 
such terms. The onus of proof was against the defendants to estab- 
lish their case against the plaintiff, and that they had, in his opinion, 
failed to do. There would bs judgment for plaintiff, with costs on 
the claim and on the counterclaim. | 


CORRESPONDENCE. 


Remarks on Extracts from a Contemporary re 
Competitive Telephony and Non-Competitive Winchester 
House Telegraphy. 


To the casual reader, the followiog extracts from one of 
your contemporaries for June 30th, 1899, seem to be scarcely 
compatible. "Thus, in its first note, on the Winchester House 
visit to the Chancellor of the Exchequer and to the Secretary 
of State for the Colonies, we find— 

The Marquis of Tweeddale . . . . was able to show con- 
vincingly that the objects sought by some of the colonies, viz, a 
reduction of rates and an alternative Pacific or other cable, could be 
much more efficiently and economically attained by private enterprise. 

Again— 

And we wonder that the Press do not seo that a Slate owned Pacific 
cable would lead to a veritable monopoly, which it із not at all in their 
interests to mog about, In some cases competition is good ; in others, 
lower ratos better service can often be best secured without com- 


On turning over a few pages, we come to an article on 
“Competitive Telephony.” I again quote two passages— 
Those who have studied the problem presented by the state of 


telephony in this country have realised that the system will only be 
at йз best when it is controlled and also managed by a State depart- 
meni 


э è э ө э ў 


We have frequently expressed our views in favour of a telephone 
monopoly, worked either by the Post Office or an allied Government 
department. 


The italics are my own. How consistent! How dis- 
interested !! There MAT some function governing the 
ratio of alterations advisable in the control of the telephone 
systems differing vastly from that applicable to telegraph 
systema. Assuming that function to be in the shape of 
керүе benefita or the reverse to the country at large, the 
problem can be thus: — 

“From the ratio of proposed indefinitely large changes in 
two somewhat similar monopolies of magnitude, to ascertain 
the functions which will govern the changes.” 

I accept the fact, that the functions are diametrically 
opposite—that the problem is mixed and ridiculous; but put 
in this light it gives a fairly clear representation of Win- 
chester House argument as applying firstly to themselves, 
secondly to their competitors. — 


Cologne, July 1st, 1899. 


Wholesale v. Retail. 

Your ndent, A Disgusted Retailer," opens up a 
question which, as a purely commercial one, is, I Ber of 
Vital im to the electrical trade. Whilst sympathis- 
ing with him on a subject which frequently hits me, and 
no doubt many others ms situated, very hard, I 
cannot help feeling that the wholesale trade is placed by 
circumstances in a very difficult position. It is, however, 
in the interests of the latter to protect those of the retailer, 
but as “ Manufacturer and Designer” points out how are 
they to distinguish where “the Trade” commences and 
where it ends? It is notorious of our countrymen that we 
are good at grumbling but slow in adopting measures to 
remove the cause of our complaints. Now, why not some- 
thing practical ? 

_ Without taking up your space with detailed suggestions, 
I would submit that it is ible for the wholesale trade, 
by concerted action, to institute a system whereby all thore 
Who are justly entitled to trade discounts should be 
registered by some specially constituted body, whose duty 
t should be to inquire into the bond fides of those whose 


line of business it is to supply the public with any particular 
class of electrical goods. If then, the wholesale trade, by 
common consent, were to refuse to allow discount except to 
such registered retailers, it would obviate the cause of our 
= reasonable complaints. 

t will no doubt be objected at first that the suggestion of 
concerted action is too empirical to meet with success, but let 
it once be realised that the present evil militates as much 
agait the wholesale as the retail trade, and I venture to 
e ш that something could be done for our mutual pro- 

ion. 

Let me put just one illustration of what is constantly 
coming under my notice. A is a chemist, for example, who - 
sells the necessary materials for charging electric batteries, 


and, as admitted by “Manufacturer and Designer,” is 


entitled to trade discount on electrical requisites. One day 
he comes to the conclusion that he will have eleotric light in 
his shop instead of gas, or perhaps he requires a telephone 
installation. He immediately proceeds to obtain the necessary 
fittings and materials of the wholesale dealers B or O, who 
allow him the same discount as any of their legitimate 
customers who stock electrical goods. Then all he has to do 
is to find a fitter at so much an hour to do the reat. T 
submit, sir, that he has no more right to that discount than 
his next door neighbour the butcher, but if B will not allow 
it C wil. This is how the wholesale traders are gradually 
killing the geese that lay the golden eggs. 
One of the Geese. 


Replying to * Manufacturer and Designer,” the firm of 
dynamo manufacturers were advised in this particular case 
that their machine had been recommended and quoted for, 
and I therefore claim, and am grateful for the sympathy of 
* Manufacturer and Designer.” At the same time it should 
not be necessary to advise wholesale houses or manufacturers 
of probable business ; the advisability of so doing being to 
my mind very doubtful. | 

I quite that the question is a difficult one to deal with, 
and would N igner the ы 
ing questions :—Does he get, say, his plumbing, gas fitting, 
decorating done at bu De. A furniture, medical 
supplies, &c., with trade discount? I anticipate not! I 
fail to see why wholesale houses, to whom the business must 
eventually come, should, in their anxiety to secure orders, 
thus allow the efforts of thoge who have large establishment 
expenses to be undermined to those whose interests are not 
strictly electrical. | 
A Disgusted Retailer. 


Controllers for Traction Work. 


Сап you, or any of your readers inform me through the 
medium of the REVIEW, wherein lies the patent, if such is the 
case, regarding the controllers now commonly used for 
street railway work? Is it in the general construction or in 
the magnetic blow-out attachment ? Р 


BUSINESS NOTICES, &o. 


Aecumulators in Belgium.—A company has just been 
formed in Brussels with a capital of £20,000, to be known as La 
Société de l'Accumulateur Tobiansky. 


Artesian Wells for Electricity Works.— Following the 
lead of many large establishments in don the directors of the 
London Electric Supply Corporation have determined to procure 
water at their Deptford works from the practically inexhaustible 
supply in the chalk, for boiler feeding purposes, and it is shown 
that a very large saving in expense will be effected by thus 
dispensing with the water company’s service. The well, which is 
being commenced by Merryweather & Sons, will be lined with cast- 
iron cylinders to exclude surface water, and an artesian boring will 
be carried into the chalk from the bottom of the sinking. It is 
somewhat surprising that the number of private wells in London is 
not greater than it is—particularly in those districts served by 
water companies whose supplies are liable to curtailment in the dry 
season. 

Bankruptcy Proceedings.—The case of John E. Liardet, 
engineer, Old Mill Works, Cowley, and 16, Hyde Park Gate, W., 
came before Mr. Registrar Brougham, last Friday, at the London 
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Bankruptcy Court. The Official Receiver reported that the debtor 
had lodged an application for the Court's approva! to a scheme of 
arrangement providing for the payment of a composition of 7s. 6. 
in the pound to the creditors. The liabilities amounted to £13,254, 
and the sum required for the composition and expenses, about 
£5,000, had not yet been paid into Court. Mr. Ringwood, on the 
debtor's bebalf, applied for an adjournment. Some delay had 
occurred in obtaining the money, but it would be in hand very 
shortly. It was proposed to form & syndicate to take over one of 
the inventions of the debtor and it had to be examined by an expert, 
but there would be no difficulty in lodging the money before the 
next adjournment. His Honour ordered the application to stand 
over for a month. The debtor has been experimenting in marine, 
electrical, and hydraulic patents at the Old Mill Works, and he 
attributes the fa'lure to his inability to realise the patents to 
advantage. 

The first meeting will be held on July 10th, and the public 
examination on August 8rd, both at Bankruptcy Buildings. W.C., 
in the case of J. G. M. Hilton, electrician, Bow Common Lane, 
London. 

July 11th and 13th are the dates for holding similar proceedings 
at Victoria Street, Liverpool, in the case of B. Wild & J. H. Clarke 
(Wild, Rothwell and Co., general and electrical engineers, Virginia 
Street, Southport). 

In the Edinburgh Bankruptcy Court last week, Stothert 
McLaren, electrical engiucer, appeared for examination, Examined 
by Mr. George Cowan, S. S. C., the trustee, the bankrupt said he 
began business in August, 1807, as an electrical engineer. Previous 
to that he had been in the employment of the Corporation Electric 
Lighting Department. Не also took on an ironmongery stock in 
addition to his electrical goods. At that time he had practically 
no capital, but borrowed £275. He had paid back nothing of that 
money. He first found himself in ditficulties about two months 
ago, while a contract with the Corporation was going on. He 
attributed his deficiency of £805 to losses on contracts with the 
Corporation: on the Tolleross power station, £165, and on the 
City Chambers, £30. To his dealings with ironmongery, £45; to 
domestic trouble, £35; and to depreciation in the value of his 
stock, £100. He only kept 30s. a week for himself in order that 
the business might pay. "The value of his contracts while in 
business would be over 3.000. The state of affairs showed the 
assets to be £553 and the liabilities £1,358. 

At the Bradford Bankrupicy Court on 4th inst., a receiving 
order was made against the estate of Arthur Blackburn and Arthur 
Walker, cairving on business at Upper Lane Mills, Cleckheaton, 
as electricians and mechanical engineera, under the style of Black- 
burn, Walker & Co. 


L'quidations, Dissolutions, &c.—Messrs. W. A. Gent 
and J. S. Richardson (Gent & Richardson, patentees and electrical 
engineers, Suffolk Street, Birmingham), have dissolved partner- 
ship. 

Creditors of the Electrical Time Recording Company. Limited, 
are required to send particulars of their debts and the usual 
information to the liquidator, Mr. A. В. Clifton, 81, Bedford Row, 
W.C., by August 18th. 

Creditors of the Fowler-Waring Cables Company must send 
particulars as to debts, &c., to Mr. J. A. Blackwood, liquidator, 
110, Fenchurch Street, E. C., by August 4th. 


Blackman Ventilators.—At the Royal Show, Maidstone, 


last week, the Blackman Ventilating Company, Limited, exhibited 
a Blackman air warmer and fan, an electric Blackman fan and 
motor combined, a Blackmun fan driven by steam, and a hop kiln 
in operation (Blackman system). 


Clean Boilers —The advantages of a really good prepara- 
tion for neutralising the ecale-forming salts found in most feed 
waters cannot be overrated, and there are few engineers who 
would not readily adopt such a remedy if they could be persuaded 
of its efficacy. From what we learn of Dejecoline,“ it certainly 
appears to be prepared on thoroughly well-known scientific prin- 
ciples; and the manufacturers, who have the great advantage of 
being analytical chemists, and, therefore, should know their 
business, make a careful examination of each feed water submitted 
to them for treatment. On ascertaining the quantity and quality 
of scale-forming salts existing in the water, they modify their 
** Dejecoline” boiler fluid to neutralise same. This method, on the 
face of it, is in accordance with common sense and practical experi- 
ence, and this specially prepared Dejecoline" has been found a great 
success at a number of electric lighting stations in this country. 
Its increasing popularity is claimed asa proof of its efficacy for 
the purpose for which it is intended, viz., the removal and preven- 
tion of incrustation in boilers and steam pipes. 


Coast Defence.—It is stated in the South Wales Daily 


News that the Government is erecting an electrical station and 
search light at Lower Penarth, for the defence of the Bristol 
Channel. It will be used by the Severn Submarine Miners. The 
station i8 being erected on the highest point of the cliff, which is 
about half a mile on the Penarth side of Lavernock Point. 


An Electric Launch.— No doobt the reason why electric 
launches have not increased in numbers more than they have has 
been due to the fact that up to quite recently the varioua types of 
batteries available gave only a relatively small output compared 
with their heavy weight and did not last very long in addition. 
The following particulars of the recently built electric launch Magic, 
belonging to the Dee River Bouting Company, Chester, will no 
doubt be interesting. It is built to carry 25 people, is 28 feet long, 
6 feet broad, and 24 feet deep, and has a displacement of 3 tons. 


With a full complement of passengers it has a maximum speed of 
8 miles an hour. The battery consists of 26 Headland storage 
cells made by the Headland Electric Storage Battery Company, 
London. It has a capacity of 350 ampere-hours and weighs 
complete only 15 cwt. The normal current discharge rate is 30 
amperes at half speed. and 50 amperes at fullapeed. The greatest 
distance travelled so far with one charge is about 50 miles at 8 
miles an hour, while the battery has already run the launch 
upwards of ОСО miles. The electro-motcr is a 34 Н.Р. L type 
“ Taunton," taking 50 amperes at 50 volts and 600 revolutions рег 
minute, corresponding to 8 miles an hour. There are two speeds, 
'* half" and ' full.“ and by means of a reversing switch which 
interchanges the terminals of the field magnet coils, the launch is 
able to proceed at either of these two speeds ahead or astern as 
the case requires. In order to obtain the above two speeds the 
battery is sub-divided. and for starting or half speed the control- 
ling switch puts the battery in two parallels direct on to the 
motor, while for full speed all the cells are in series and direct on 
to motor, no resistances being used. The battery is placed in the 
centre of the launch under the raised floor. The Magicis noted for 
being the fastest electrically-driven launch on the picturesque 
Dee and has undergone severe trials as regards speed and capacity 
of the battery, both of which we learn are considered highly 
satisfactory. 


The Institution of Janior Eogineers.—The special 
London district excursion of this Institution took place on Satur- 
day, July Ist. the destination being Hatfield. At Hatfield House 
a deputation of the party was received by Lord Hugh Cecil, М.Р. 
On the estate are sume interesting examples of the application of 
electric energy for pumping. farm purposes, xe. Visits are to be 
paid in July to Messrs. Simpson's engine works at Pimlico, and to 
the Shepherd’s Bush electric generatiog station of the Central 
London Railway. The summer meeting, occupying à week, com- 
mences on August llth, when Portsmouth and Southampton are 
to be visited, the president this vear being Sir William H. White, 
K. C. B.. F. R. S.. Director of Naval Construction and Assistant- 
Controller of the Navy. | 


Labour Prosecution.—Messrs. Ashton & Frost, of 


Blackburn, have just prosecuted 4) men who absented themselves 
from work at their foundry because of intense heat, the works 
being stopped for two days in consequence of the action. The 
magistrates gave a verdict for the employers in the majority of the 
Cà.es, with nominal damages amounting to 2s. 


The Lizard Lights.—In the Hou:e of Commons on 
Tuesday in reply to Mr. Field, Mr. Ritehie suid he was informed 
that for navigation reasons the Lizard lights have been so con- 
structed as to be practically obscured from the adjoining coast, but 
in any case he did not think that the inquiries suggested by the 
hon. member as to electric light could lead to any useful result. 
He believed it to be true that in certain circumstances oil light did 
to some extent penetrate further than electric light. 


Municipal Trading.—In the House of Commons on 
Monday Mr. B. L. Cohen, L. C. C., asked the First Lord of the 
Treasury whether. seeing that it had been found impossible this 
session to appoint the Joint Committee on. Municipal Trading. he 
could give an assurance that the Government would appoint the 
Joint Committee in question early next session. In reply, Mr. 
Balfour said he hoped the committee would be appointed as desired. 


Nalder & Hilton. Limited (in liquidation), —As will 
be seen from an advertisement in this issue the debenture holders 
of the above company are offering the business for sale as a going 
concern. 


Provisional Orders.—The Camborne Electricity Supply 
Company's Provisional Order Bill, and the Clontarf Council'a Bill, 
were last week certified for second reading; also the East Retford 
and Swinton Ordera. 

The Bermondsey Order Bill was read a third time, and passed in the 
House of Lords, last week. ‘The Grimsby Street l'ramways Bill 
was sent for third reading in the Commons. 

The Electric Lighting Provisional Order (No. 5) Bill, which 
relates to Alloa, Montrose, Kilmarnock, and Inverness, was read a 
third time and passed. 

The Shipley Council's Provisional Order has passed through the 
House of Lords, and has reached the first stage in the House of 
Commons. l | 

The Kensington and Notting Hill Electric Lighting Bill has 
been read a third time and passed in the House of Lords. 

The Liverpool Overhead Railway Bill with regard to the running 
of electric trums throughout the Waterloo district has passed the 
committee stage and was awaiting the third reading, and will 
probably receive the Royal assent in the middle of July. 

The Kirkcaldy Electric Lighting Bill is to come before the 
House of Commons as an unopposed measure. A deputation has 
been in London in connection with the scheme. 


Testing.— We have received a neatly arranged and well 
illustrated booklet showing Atkinsons’ Testing Works, Cardiff. 
The owners of the works are Messrs. L. B. und Claude W. Atkin- 
son, who have opened laboratories for mechanical, electrical, nnd 
chemical testing. Pictures are given of the oftices and various 
laboratories and workshops. 


Trade Annauncements.— Mr. Joha Meek has been 
appointed district superintendent at the Edison & Swan United 
Electric Light Company's West End branch, 53, Parliament Street 
8.W., and will represent the company in the S. W. district. 

Mr. John Legg, Nelson Street, Swansea, has, it is announced, 


? 
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taken his two sons, Messrs. C. and W. Stanley Legg into partner- 
ship. Mr. Stanley Legg will undertake e'ectric lighting and 
general engineering work. 

Messra. A. & W. Hopkins notify that thev have taken Mr. 
Sydney S. Galsworthy into partnership. and that the business 
having been amalgamated with that of the London Electrical 
Fittings Company, and registered as a private company, will in 
future be carried on under the name of The London Electrical 
Fittings Companv, Limited " under the same management as at 
present. 

Messrs. Barnett & Jones have opened premises at 30, Kingsland 
Road, N.E., as electrical engineers. 

Messrs. Hurst, Nelson & Co., Limited, builders of tramway and 
light railway rolling stock, &c., intimate that their London office is 
now at 14, Leadenhall Street, E.C. 


ELEOTRIO LIGHTING NOTES. 


Ashton-under-Lyne.—A trial was made of the public 
arc lamps on June 29th. The contract has been in hand nearly two 
years, but was delayed by the strike. 


Barnard Castle.—A Newcastle Syndicate proposes to 
apply for a provisional order for supplying this ct. The 
company will be called the Northern Oounties Electricity Supply 
Oompany. The utilisation of water-power and some disused woollen 
mills, is suggested. 


Barnsley.—In consequence of the number of applica- 
tions received for electric light, an additional 250 IH.P. e 
light plant is to be provided at an estimated cost of £2,000; and 
tenders are to be obtained for enlarging the buildings. 


Bermondsey.—The Electric Lighting Committee reported 
to the Vestry, at the meeting on Monday, that the London Electric 
Supply Corporation had withdrawn their petition in the House of 
Lords against the Bill to confirm the Vestry's provisional order, and 
that the Bill had been read a third time and by the Lords. 
The committee stated that they had referred to a sub-committee the 
question of inquiring for a site for the erection of a generating station 
and refuse destructor. 


Birmingham.—An electric light installation has been 
fitted in the Central Free Libraries, with marked advantage to both 
the readers and the books. 


Blackburn.—The General Parposes Committee of the 
Blackburn Corporation on June 26th advanced the salary of Mr. 
Giles, the electrical engineer and tramways manager, by £100, to be 
further increased by a similar amount next year. 


Bournemouth.—The electric light installation of the 
pier and pleasure gardens was formally inaugurated on June 28th. 
The installation comprises 24 arc lamps and about 100 incandescents. 
It is probable tbat the public lighting of the town will shortly come 
under consideration ; the Corporation obtained a license in 1893. 


Brazil.—The contract for the electric lighting of the 
eity of Juiz de Fora, Brasil, has been given to Messrs. James Mitchell 
and Oo., of Rio de Janeiro, agents for the General Electric Company 
of Amerida. The contract includes 50 street arcs and 100 16-0.P. 
incandescent lights, and also plant for a private lighting capacity of 
4,000 16-C.P. lamps. The power will be ved from the Oaraudahy 
Falls, 10 kilometres from the city. It is expected that the service 
will be inaugurated on January lst, 1900. We believe that Messrs. 
Johnson & Phillips and the Brush Company were the only British 
firms to quote for this work. 


Brechin.—Some time ago a company was formed in 
Brechin and Montrose (under the istered title of the Angus 
Electric Light and Power Oompany, ted) to introduce electric 
lighting into these towns, and to carry on the business of electrical 

i „ el ians, &c. The company has now secured premises 
in Brechin, and will probably start operations without delay. 


Bridgend.—The draft transfer of the Electric Lighting 
Order to the English Indastrials, Limited, has been submitted to the 
Bridgend District Council. It was considered in committee, but it 
is understood that it was decided to lay 16 before counsel for an 


opinion on it. 


electric wiring department. o members protested against the 
id jury to private tradesmen that would result. 


Chelmsford.—The Electric Lighting Company has 
declined the offer of the Corporation to purchase the undertaking for 
£24,000, and has withdrawn the offer to sell. The price asked by the 
company in the first instance was £42,000. 


Cheltenham.—At the last Council meeting the mayor 
mentioned that, as illustrating the progress of electricity, the number 
of electric light customers was now 313, taking 20,000 8-C.P. lamps, 
against 250 customers taking 16,000 lamps last year. 


Chorley.—At a meeting of the Chorley Town Council on 
June 29th, it was decided that a site in Bengal Street, which is the 
property of the Corporation, was in every way suitable for the pro- 
posed r: fuse destructor house and electric lighting station. 


Dartmouth.—The Corporation has referred to com- 
mittee two proposals relative to the electric lighting of the borough. 


Dorking.—The Urban District Council, having entered 
into a five years’ agreement with the gas company, has decided to 
ров one the installation of electric lighting for that period, and bas 

to sell the provisional order to an electrical company. 


- 


Drumcondra.—At a meeting of the Urban District 
Council last week a letter was read stating the terms on which the 
Dublin District Blectricity Corporation, Limited, was prepared to 
supply electrical energy, vizs., 4d. per unit for public and 5d. per unit for 
p vate lighting. It was resolved the Local Government Board 

asked that the Oouncil be empowered to enter into such arrange- 
ments as they may deem most advantageous with the Dublin Dis- 
ae a Oorporation, Limited, or others, as they may be 

v. 


Dablin.—The Carmelite Church, Olarendon Street, has 
been fitted with a very complete electric light installation, iccluding 
a 17-H.P. gas engine and dynamo, and a battery of accumulators. 
The fittings are of a highly ornamental character, and 90 lamps are 
used, ы from 16 to 200-O.P., making 3,440 O.P. in all. The 
8 designed and carried out by Messrs. Oummins & Sons, of 

ablin. 


Edinburgh. — The Electric Lighting Committee, on June 
27th, recommended the acceptance of estimates for the extension of 
the boiler house at Dewar Place station, amounting to а little over 
£2,000, and estimates for the formation of a siding at M'Donald 
Road station, amounting to somewhat over £1,000. 


Electric Lighting (Clauses) Bill.—On Tuesday this 
Bill passed through Committee and was reported to the House. 


Electric Lighting of St. Paul's Cathedral.—In 
connection with the offer of a wealthy American (Mr. Р int 
Morgan) to light the interior of Bt. Paul's Cathedral with electricity, 
the City Press says that experiments in lighting the vast building have 
been made. These have proved most satisfactory, and arrangements 
are in progress to equip the cathedral with the most complete instal- 
lation of electricity. 


Epsom.— Last week the District Council considered in 
de the report of Mr. Hawtayne on the electric lighting 
nders. 


Felling.—The District Council has received notice from the 
Electric Power Distribution Company intimating that they intend to 
seek powers to supply electricity in the district. 


Gorton.—Mr. Thomas Wright, a London electrical 
engineer, has been engaged by the Urban District Oouncil to report 
upon the advisability, or otherwise, of the Oouncil exercising its 
powers with respect to the supply of electricity to the district. 


Heathfield.—A small company has been formed for 
supplying the district with electricity. It has a capital of £5,000 
in £5 shares, and a prospectus has been issued locally. 


Henley.—The question of the electric lighting of the 
borough was brought up at a recent meeting of the Town Oouncil, 
and it was resolved to make inquiries into the matter. 


Kendal.—The results of the recent plebiscite show 183 
answers in favour of electric lighting, and 5 for 1,584 
lamps. It is probable that the matter will now be pushed forward. 


Kirkwall.—At а recent meeting of the Town Council, 
notice was given of the following motion: — That it be remitted to a 
committee to inquire and report whether it be advisable for the Cor- 
poration to introduce into the burgh lighting by electricity. 


Lancaster,—Com with the year 1897-8, there was 
an increased output last year at the Corporation electricity works ; 
the total being 209,947, against 150,519 units. The expenditure 
amounted to £1,682, against £1,355, or 192d. per unit, against 2:11d. 
The income was £4,007 4s. 3d., against £2,901 18s. 7d. 


Leeds.—Some time ago a sub-committee was appointed 
by the Electric Lighting Committee of the Leeds Corporation to 
negotiate the purchase of the Britannia Mills Estate, Whitehall Road, 
and take into consideration the general question of electrical develop- 
ment in the city. They have decided to instruct Messrs. Hopkinson 
and Talbot, consulting electrical engineers to the Corporation, to 
report upon the whole subject, but with special reference to the 
extension of electric lighting and power to the suburbs—a work ren- 
dered difficult on account of the scattered character of the districts 
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concerned, and the fact that the present installation, put oe шу 
the House-to-House Electricity Company, is not commercially avail- 
able for power to any great extent. Messrs. Hopkinson & Talbot are 
to be paid & fee of 200 guineas for their work. 


Leek,—The Electric Lighting Committee of the Urban 
District Council considered returns which had been received from 
various towns where electric lighting had been adopted, and recom- 
mended that Mesers. Morton, Goodwin and Ingham, with the clerk 
and surveyor, visit two of the following places for the purpose of 
obtaining farther information :—Nelson, Shoreditch, Stafford, or 
Llandudno. After discussion, the recommendation was agreed to. 


Llandudno.—Mr. A. H. Preece's report on кореп 
extensions came before the Council last Monday. Не said that the 
time had arrived when it was necessary not only to consider the new 
plant required for the light railway, but also further plant for meeting 
the large demand for electricity for lighting. The capacity of the 
works as designed was to meet a demand from 7,000 lamps. There 
were already nearly 8,000 lamps. He recommended the Council to 
order at once one boiler, one engine and dynamo. The cost 
of this would be £3,000, but the additional plant would enable them 
to supply 12,000 lamps of 8 candle-power. The acceptance of the 
terms by the Light Railway Company for supplying them with elec- 


tricity rendered it necessary to ba in a position tosupply them. The 


railway was to be ready next season, and the supply of electricity 
must be ready at the same time. The cost of the plant needed for 
the railway would be £8,250. The details of the total additions 
would involve an expenditure of £11,250. The Council has resolved 
that application be made to the Local Government Board for sanction 
to borrow for the provision of plant for supplying current to the 
Говь Railway Company, £8,250; and for extension of plant for 
lighting purposes, £3,000. 


London, E.C.—At the Court of Common Council on 
Thursday last week, Mr Algar, chairman of the Streets Committee, 
brought up a report relative to proceedings commenced by the City of 
London Electric Lighting Company against the Corporation in the 
Оһапсету Division of the High Court for a declaration that the 
electric lighting agreements are valid and existing. The committee 
asked power to defend the action unless the company were prepared 
to make such terms as regarded efficiency and cost as would confer 
greater benefits on the consumers and ratepayers, and thereby enable 
any invalidity of such contracts to be removed, if necessary, by a 
fresh agreement. Mr. O. T. Harris hoped, for the honour of the 
Corporation, that the report would not be adopted. The Corporation 
had hitherto declined to take the step of obtaining the declaration 
that the contracts were null and void. Mr. Wallace thought the time 
had come when the whole subject should be dealt with by a special 
committee. After а long discussion, the report was сатті 

The London County Courcil has decided to approve the plans sub- 
mitted by Mr. F. Bailey on behalf of the City of London Electric 
Lighting Company for the construction of an additional boiler 
„оше at the company's generating station, 64, Bankside, South- 
war. 


Malton.—At a meeting of the Urban District Council 
a letter from the secretary of the Northern Counties Electric Supply 
Company, announcing their intention of forming a syndicate for the 
supply of the electric light in the district, was read, and the clerk was 
directed to acknowledge receipt of same. 


Manchester.—The Electricity Committee of the Corpora- 
tion presented its annus] report to the Oouncil on July 5th. For the 
year ended March 31st there was an increase of 44 cent. in the 
output, amounting to 5,633,534 units. The number of consumers on 
March 3186, 1899, was 2,570, there being an increase of 515 during 
the year. The total length of mains now laid is 180,457 yards, or 74 
miles 217 yards of mains, an increase of 28 miles 1,075 yards during 
the year. The accounts show that the financial results of the year 
have been satisfactory. The net profits, after defraying all charges 
for cost of production, &c., providing for renewals, sinking fund, and 
interest on loans, amounts to £17,188 8s. 7d. The committee re 
poses at an early date to ask the consent of the City Oouncil to 
further reduce the charges for electricity, provision for such reduo- 
tion having been made in the current years estimates The report 
continues:—'' To meet the * for supply of 
electricity, new mains are being laid in us parts of the city, and 
in the districts of Moss Side, Levenshulme, and Withington. It has 
further been decided to equip a new generating station on the Bloom 
Street site, which adjoins the present works, aud an order has recently 
been placed with the Westinghouse Electric Company, Limited, for 
the supply and erection of four 1,800-kilowatt The 
necestary buildings, boilers, pumps, pipes, &c., will be put in hand 
forthwith, and it is expected that the whole of this plant will be 
available for use by the autumn of 1900. In order to carry out 
various «xtensions further . will be required, and in 
accordance with a resolution of the City Oouncil application has been 
made to the Local Government Board for sanction to raise an addi- 
tional sum of £500,000. The Board of Trade having notified its con- 
sent to an extra high pressure supply of electrical energy on the 
three-phase system being given by the Oorporation under Man- 
cheater Electric Lighting Orders, 1890 1896, the Levenshulme 
Electric Lighting Order, 1897, the Moss Side Electric Lighti 
Order, 1897, and the Withington Order, 1897, your committee wi 
now be enabled to complets arrangements for the supply of elec- 
tricity to the several out-districts. Agreements have recently been 
entered into with the Urban District Oouncils of Denton, Droylsden, 


and Heaton Norris for the supply of electricity in their respective 


districts.” 


Marylebone.—Prof. Kennedy is to be asked by the Vestry 
to advise them on terms to be proposed for the protection of the 
Vestry in the dispute with the Metropolitan Electric Supply Com- 
pany relating to the breaking up of Edgware Road and Queen Street 
for laying mains from the Willesden station through Marylebone. 


 Montrose,—In connection with the Angus Electric Light 
and Power Company, Limited, it is understood that Messrs. Edmund- 
sons’ Electricity Corporation has acquired a site at Blackfriars Street, 
and operations will shortly commence. 


Morecambe.—The District Council is standing in its 
own light, or rather thatof the ratepayers, by making the price of 
energy prohibitive in the case of some of the public entertainment 
resorts. The Council charges 7d. per unit to companies which do not 
use the current all the year round, and amongst these ara the West 
End Pier and the Electric Launch Company. The former has re- 
introduced gas where sible, instead of paying the extra 2d. per 
unit, while the Electric Launch Company is going to generate its 
own current. The ayers think the Council would be wiser to sell 
all it can without the price exorbitant. 


Newport, N.B.—Steps are being taken to form an elec- 
tric lighting company in Newport. The proposal is receiving con- 
siderable support from prominent residents. 


Nuneaton.— At a meeting of the Nuneaton District 
Oouncil on June 29th, the Bilectrical Committee reported that 
the electric company offered to sell at the amount of the 
capital expended, plus £500, which practically meant £5,500, and 
it further appeared that it would be most likely necessary for 
the Oouncil to obtain another provisional order. The Oommittee 
recommended that, in the event of the Council deciding to purchase, 
the price should be a sum not exceeding £5,000, but, before agreeing 
to this, atown’s meeting should be called to consider the matter. It 
was resolved that the sum named by the Committee be offered to the 
company, and if they refused the matter should drop for a time, but 
if they accepted a town's meeting should be called. 


Peterborough.—A special meeting of the Town Council 
in committee was held on June 23rd to consider an objection raised 
by Peterborough Trades and Labour Council to the tender of Edwin 
Danke, Limited, of Oldbury, Staffordshire, for supplying boilers, on 
the ground that the firm did not pay the standard rate of wages 
recognised by the trade scciety in that district. After some discus- 
sion the matter was adjourned. 


Portsmouth,—A meeting of the Town Council was held 
on June 27th to consider the annual report of the Electric Lighting 
Committee, of which an abstract has ap in our columns. The 
chairman of the committee stated that aft ar setting aside £5,340, a 
profit of 3 per cent. remained ; the reserve fand amounted to £14,767. 
In the course of the discussion objzction was taken to the recom- 
mendation that £1,000 be paid to the Urban Fund in relief of the 
rates, but in the end the report was adopted nem. con. 


Rugby.—At a recent meeting of the Urban District 
Council it was announced that the Rugby Electric Lighting Bill bad 
received the Royal assent. The Act gives the Council sole rights for 
two years, but it is said that so few applications for supply have 
been received that further action is not justified as yet. 


St. Helens.— With the building of the new electrical 
generating station in connection with the refase destructors at 
Boundary Road, at the opposite side of the town, the Committee 
had under consideration the demolition of the Warrington Road 
station. It is now announced that they have decided to keep the old 
station working, and are recommending the Council to lay mains 
from it through the principal streets and roads of the Parr and 
Satton districts at a cost of £2,000. The consumers at present con- 
nected are to bs changed over to the new system as soon as possible 
after the Oropper’s Hill power station is completed and ready for 
supply, at an estimated cost of £850; and & motor generator, with 
switch gear, is to be erected at the Warrington Road station at an 
estimated cost of £750. The town clerk is to apply to the Local 
Government Board for sanction to the borrowing of the sum of 
£3,600, the total estimated cost of carrying out the works. 


Shoreditch.—Mr. N. Moss, chairman of the Lighting 
Committee, moved the adoption of the Committee's report at 
Tuesday's Vestry meeting. The Committee stated that they had con- 
sidered a report from Mr. Newton Russell on the present practice of 
switching off the arc lamps at 12:45 a.m., and of lighting the incan- 
descent ps, which was done with the object of saving ex 
The cbi:f electrical engineer suggested that as the advantage would 
be considerable, and the cost only slightly greater, the arc lamps 
should be maintained alight throughout the night, and the Committee 
recommended that the suggestion should be adopted. Mr. Н. E. 
Kershaw, as an amendment, proposed that the consideration of the 
question should be adjourned for six months, until the financial 
statement relating to the undertaking had been prepared by the 
accountant. He had jast consulted Mr. C. H. Doughty, the lighting 
engineer, who thought that the additional expenditure likely to be 
incurred by the adoption of the proposal would amount to £1,320 per 
annum, but in the opinion of the speaker the expense would be con- 
siderably higher, and would mean an increase of jd. in the rate. Mr, 
Bteel having seconded the amendment, the chairman of the Committee 
said that Mr. Kershaw’s statements came as a complete surprise to 
him. The chief electrical engineer had advised the Committee that 
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the shutting off of the incandescent lamps and the keeping of the arc 
lamps alight sll night would only cost an additional sum of £185 per 
annum. Тпете was not only the 12s. 6d. as the cost of the incan- 
descent, lampe to be considered, but also the £7 12s. Gd. as the price of 
the automatic switch. The incandescent lamps, of which complaints 
bad been made by the police, might as well be ovt as alight. Mr. 
Winkler said the committee were informed on the best authority that 
the automatic switches did not work properly, and he contended that 
it was absurd for the glow lamps to be alight in the daytime and 
extinguished during the night. Mr. Howlett expressed sorrow that 
Mr. Kershaw was going against the very principle which he had 
advocated of having more light for the parish. After further discus- 
sion the amendment was put to the vote; there were four in favour 
and the remainder against. The recommendation of the committee 
was then carried. Oa the recommendation of the committee an 
expenditure of £1,140 was sanctioned for the purchase of an addi- 
tional supply of meters. It was decided to approve the action of 
the Housing Committee in arranging for the wiring of the staircases 
of certain model dwellings, so as to enable tenants, if desired, to 
obtain a supply of electrical energy for a two-roomed tenement at a 
charge of 8d. per week, and for а three-roomed tenement at 10d. per 


Southampton.— At a meeting of the Electric Lighting 
Oommittee of the Borough County Council last week it was decided, 
after a lively discussion, that the salaries of the electrical staff should 
be as follows:—First assistant engineer, increased from £104 to 
£130, with annual increments of £10 toa maximum of £150; second 
assistant, increased from £78 to £100, with annual rise of £10 toa 
maximum of £120; third assistant, increased from £78 to £90, with 
annual increments of £7 10s. to a maximum of £105. The wages of 
the drivers, stokers, and switchboard attendants were also raised. 
The electrical engineer reported that he had communicated with 
various supply stations where free wiring was in operation, and the 
replies submitted were, without exception, favourable to the system. 
The general opinion was that many customers had been obtained who 
would never have been reached by the ordinary wiring contractor, 
and that these were usually of the most remunerative kind, being 
small shopkeepers who used nearly all their limps until late in the 
evening. А letter from the National Free Wiring Oompany, 
Limited, stated that it was fully prepared, and would prefer, to make 


ents with lccal firms to carry out the wiring. The considera- 


arrangem 
tion of this matter was deferred. 


Southport.—A Local Government Board inquiry was 
held by Mr. O. Perrin, M Inst. O. E., at Southport, on June 30th, with 
regard to an application made by the Town Council for power to 
borrow £55,000 for the priporo of electric lighting. The town clerk 

Dr. J. D. Williams) stated that the greater portion of the money 
which they now sought borrowing powers was for the extension of 
their electricity plant for lighting purposes. This woald acoount far 
about £43,000, and the remaining £12,000 was to provide power tor 
working the tramways in the borough. They had applied for powers 
to construct new tramlines in the borough, and although they had 
not actually obtained the Parliamentary sanction, they expected to 
do so within a few weeks. It was necessary to apply a long time 
ahead, because there was such a congestion їп the electrical world that 
the lines would be ready before the plant could be supplied by the 
manufacturers. The Corporation had purchased the lines of the 


Southport Tramways Company so far as they lay within the borough, 
and leased them back to the company. That company could not use 
mechanical traction for the of their lines without the consent 


of the Corporation, and the Corporation hoped by supplying elec- 
tricity at a reasonable rate to secure in the company s regular cus- 
tomer for electricity as a motive power. As for the new lines which 
the Corporation proposed to lay down, they intended to work them 
by electricity as a Oorporation department. There was another 
company running in the borough, and the Corporation 
had the power to buy their lines in two years. Mr. O. D. 
Taite, the electrical engineer, gave evidence as to the nature 
of the proposed works, and stated that they had plant now of a 
capacity of 1,275 kilowatts. They pro to dispose of three small 
machines, forming the original installation, of a capacity of 125 
kilowatts, and in their place put down one 600-kilowatt alter- 
nator. The net profit in the year ending March, 1898, was £640, and 
in the year ending March, 1899, £2,027. Tae maximum load last year 
increased by 187 kilowatts, and as the applications were coming in at 
a more rapid rate, they expected a still further increase in the coming 
year. For the purposes of electric traction, they propose to put 
down two 200-kilowatt alternators.— Mr. R. P. Hirst, borough sur- 
veyor, produced the plans of the pro extensions of the buildings. 
There was no opposition to the application, but Mr. Alfred Peck, 
Rswlinson Road, pointed out that it had not been the practice to seal 
the meters or indicators, aud it was open to any dishonest customer 
to cook his account.—Mr. Taite stated that the atrictest orders had 
been given that all meters and indicators should be sealed.—The 
inquiry then terminated, and the inspector afterwards visited the 
works at Orowlands. 


Stoke-on-Trent.—The consideration of the surveyor's 
report upon an installation of electric lighting for Bucknall has been 
further adjourned, pending a public meeting of the ratepayers 
of the township with reference to the proposal. 


Sunderland.—A meeting of the Lighting Committee 
was held on June 30th to consider a report by Mr. Snell, the elec- 
trical engineer, with regard to extensions. Mr. Snell recommended 
that the Dunning Street works be enlarged at an outlay of £34,760, 
made up as follows:— Buildings, £7,000; four 400-H.P. s: eam 
dynamos, £12,000; spare armature, £350; condensers and cooling 
tower, £3,200 ; traction switchboard, 21,000 ; five Lancashire boilers, 


£32,500 ; two economisers, motor, feed pumps, hot well, &c., £1,000; 
steam and feed piping, £2,(00; coal elevator and conveyor, £1,200; 
five mechanical stokers, £600; contingencies (10 per cent.), £3,160. 
The committee adopted the report, and decided to recommend that 
the extensions be begun at once, that £40,000 be borrowed, and steps 
taken to secure a site for a second station. 


Swansea.—The Ratepayers Association has, by a majority 
of five, passed a resolution in favour of the electric lighting of the 
borough being left to private enterprise. 


Taunton.—At the Council meeting last week the Elec- 
tric Lighting Committee presented the following report :— 

After the resolution of the Council on April 25th last, authorising application 

to be made to the Local Government Board for their consent to a loan of 
£10,000 for condensing plant, accumlators, and extensions, your Committce 
considered it advisable to consult Messrs. Kincaid, Waller & Manville, the 
engineers acting for the Council in laying down the new aro lighting plant, &c., 
upon some of the items set out in the borough electrician's estimate produced 
at the before-mentioned meeting. Messrs. Kincaid & Co., made some valuable 
suggestions, and at your Committee's request, drew up а report with revised 
estimate. It will be seen from Messrs. Kincaid & Co.'s estimate that, in 
addition to the condensers, they provide for other plant which will effect a 
further saving in working expenses, as well as for accumulators and the exten- 
sions contained in the estimate of the borough electrician; but the amount of 
the loan required, namely, £10,000, is not increased. Your Committee recom- 
mend the Council to act under the report and advice now given by Messrs. 
Kincaid & Co., and to accept and pass their estimate in lien of the estimate 
passed at the meeting of the Council on April 25th last; and so far as may be 
necessary, your Committee recommend the rescindment of the resolution passed 
at that meeting adopting the estimate then produced; and they recommend 
that application be made to the Loca] Government Board for sanction to borrow 
the sum of £10,000, repayable in 80 years by means of a sinking fund, for the 
works comprised in Messrs, Kincaid and Co.'s estimate. The Council are also 
asked to sanction your Committee at once obtaining tenders for the condenser 
and other plant mentioned in the estimate, 
Messrs. Kincaid, Waller & Manville's report was of a lengthy 
character. In relation to the extensions of the station itself, it stated 
that to produce the maximum possible efficiency in working, we 
consider that further economies can be obtained in two directions— 
(1) by installing a condensing plant in connection with the existing 
engines; and (2) by installing an economiser to decrease the amount 
of coal burnt to attain a given result.” 


Todmorden,—The Town Council has appointed a com- 
mittee to inquire into the question of electric lighting and traction, 
but as the gasworke, acquired a few years ago, bave just begun to pay, 
it is somewhat doubtful whether anything will be done in the matter. 
Todmorden has suffered severely from gas and water monopolies, and 
is now very jealous of private companies. 


Uckfield.—The Rural District Council has received 
formal notice from Messrs. Verrall & Borlace, solicitors of Brighton, 
of an application which is to be made to the Board of Trade for a 
porn order to supply electricity throughout the parishes of 

otherfield, Buxted and Withyham. 


Wellingborough.— The Council has received a letter 
from the Electric Power Distribution Company urging that the 
electric lighting matter should be advanced at as early a date as 
posaible. A special meeting of the whole Oouncil in committee was 
to be held last Monday. 


Worksop.—The clerk to the Urban District Council 
reported that the Worksop Electric Light and Power Bill had received 
the Royal assent, and was now in opsration. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—At a meeting of the Tramways Committee 
on June 29th it was decided to lay additional cable ducts from the 
electric works to Market Street, with a view to further extensions, 
after the opening of the Woodside track. Ata meeting on June 30th 
it was agreed to give Mr. Ball, the electrical engineer, £50 per annum 
for his work in connection with the tramways, and the Lighting 
Committee resolved to increase his salary from £225 to £250 per 
annum. 


Bangor.—At a meeting of the Committee of the Privy 
Council held on June 30th at Dablin Castle, an application on behalf 
of tho Drake & Gorham Electric Power and Traction Company, 
Limited, was made, praying for au O;der in Council authorising the 
construction of a tramway in the town of Bangor, and from Bangor 
to Donaghadee. The Right Hon. the Lord Chancellor, and subse- 
quently Lord Justice Fitzzibbon, presided. The routes of the tram- 
ways, six in all, were described in detail; the total length of 
tramways is 104 miles, and the engineer's estimate of cost is £92,000, 
including lands, buildings, rolling stock and electrical equipment. 
The maximum limits of speed proposed are 8 miles per bour through 
towns and villages, 12 miles per hour along roads where the outside 


rail is less than 30 feet from the centre of the road, and 25 miles per 


hour where the tramway is securely fenced off or enclosed.—Sergeant 
Dodd, Q.0., in makiog the application on behalf of the promoters, 
said the scheme had been approved by the County Down Grand Jury, 
the Bangor District Council, the county surveyor and the Board of 
Works. There was little or no opposition, objections having been 
met by alterations in the draft order. Some minor amendments 
were accepted, and the Council passed the order as amended, 
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Bradford.—At a meeting of the Tramways Committee on 
June 28th, the returns showing tbe results of the working of the 
electric tramways for the fortnight ended June 25th, 1899, were pre- 
sented. Oa the Bolton section 4,720 miles bave been run, and the 
receipts amount to £251 123, 11d., which is «qual to 12 79d. per car 
mile. The total receipts from April 1st amount to £1,535 11s. 3d., 
or 12 28d. per car mile. Oa the Horton section, during the past 
fortnight, 10,077 miles were run, and the receipts were £684 102. 4d., 
which is equal to 16°3d. per car mile. The total receipts from April 
1st amount to £3,134 193. 3d., which is cqual to 13 68 per car mile. 


Brazil.—AÀn electric railway 15 miles in length will 
shortly be opened at Manaos. The company carryirg out the work 
is incorporated under the laws of the State of New York, and, as may 
be guessed, all the machinery, cars, rails, &c., is being supplied 
by firms in the United States. Manaos is a rising city, and in the 
exportation of rubber alone wil, in a year or two, surpass that 
of Pars, which city, up to 1897, had the bulk of the trade. 


Cheltenham.—A public inquiry having been held at 
Cheltenham by the Light Railway Commissioners into an application 
for an order to authorise a light railway to be laid through the town 
of Cheltenham and the village of Prestbury up to the top of Oleeve 
Hill, the Commissioners Бате decided to authorize that portion of the 
railway from Cheltenham to Cleeve Hill, rejecting the greater part 
of the line within the town of Cheltenham. 


Douglas— Ramsey.—The first car to pass over the com- 
pleted line from Douglas to Ramsey ran on Monday night. In a few 
days there will be a regular service of cars between Douglas and 
Ramsey, doing the journey in little over an hour, opening up entirely 
new scenery to visitors. 


Dudley and Stourbridge. — Pending the visit of 
the Board of Trade official to inspect the line from Dadley to 
Stourbridge, which has now been electrically equipped, electric cars 
have been running almost daily for the instruction of the motor men. 


Eecles.— The sub-committee appointed by the General 
Parposes Committee have presented their report to the Council upon 
the proposal of a syndicate to connect Whitefield, Radcliffe, Little 
Lever, Farnworth, Worsley, Eccles and the Ship Canal by means of 
an electrically «quipped system of tramways. It has been to 
support the scheme, and also the action of the Swinton Council with 
regard to their tramways. 


Electric Power for Kalgoorlie Hines.— The financial 
papers have just given particulars of a scheme which is now in pro- 
gress for giving a supply of electric current to the leading mines. 
Prof. Geo. Forbes and Messrs. Belshaw & Oo., electrical engineers, 
have been consulted in regard to the scheme, and a site bas been 
chosen for generating works to the north of and adjoining Boulder 
City. It is estimated that there would be a saving of nearly 
£250,000 per annum t» the mining industry on a consumption of only 
5,000 horse-power, as it would be possible to retail the motive power 
to the mines at under 4s. per horse-power perday. The revenue to the 
General Power Company is set down at over £90,000 a year. The 
lighting of Boulder City, the running of trains for the Government, 
and the lighting of Kalgoorlie itself are to the proposal incidentals of 
considerable value. 


Glasgow.—The detailed statement of the revenue and 
expenditure of the Oorporation Tramways, for the year from Jane 
lst, 1898, to May 31st, 1899, bas bren issued. The result of the year's 
working shows that the revenue amoun' ed to £439,224 1s. 8d., and 
the working expenses to £318,105 18s. 1d., thus leaving a gross 
balance of £121,118 3s. 7d. The horse traction receipts amounted 
to £416,184, ard tbe working expenses to £307,542, while the 
receipts from the electric cars amounted to £23,039 and the expenses 
to £10,563. To obtain these results the enormous number of 
118,775,668 passergers were carried. The cars run each day 
averaged 305 85, and the mileage covered was 9,071,640, 
against 8,483,012 the previous year, at an average rate of 
11464. per mile, against 11:01. in 1897-98. At May 31565 last, 
35 electric cars had been built in the car worke, and arrange- 
ments have been made for building 60 additional during the current 
year. As the accommodation in the car works is Jimited, it has been 
resolved to give some orders to outside car builders, so that the 
department may bave a sufücient number of electric cars by the 
time the first considerable section is opened for electric traction. 
With regard to the conversion of the whole of the tramways to the 
overhead electric system, the report states that the conversion of the 
track is now being proceeded with in sections, snd increased accom- 
modation is also being provided at several of the depóte, as well ав 
at the Coplawhill car works. The erection of the main generating 
station at Port Dundas is being prcoeeded with; and the sche me 
approved by the Corporation for numerous important extensions, 
both inside and outside the city, measuring in all 19 miles of double 
track, includes extensions to Shettleton, Tollcross, Ratherglen, Cath- 
cart, Pollokshaws, Psi:ley, &c. Satisfactory agreements have been 
entered into with the authorities corcained. 


_ Halifax.—The electrical engineer to the Halifax Corpora- 
tion (Mr. Н. F. Street) has presented to the Council a lengthy and 
exhaustive report in regard to the future requirements of the munici- 


pality under the altered conditions since the construction of the 


tramways. Hs points out that with an extended tramway scheme, 
gub- stations several miles out of Halifax will be required, snd these 
must be supplied with power by means of polyphase distribution. At 
present, he says, electricity for lighting is generated at high pressure 
—2,0CO volts—at Foundry Street, and is, by means of transformers 
fixed at suitable points, transformed to a low pressure— 200 volts— 
which lights the lamps. He suggests that the area thus supplied 


should be lighted by the direct current, and this would result in all 
the large transformers being released for other work in distant parts 
of the town. He asks the Electricity Committee to dircuss the 
following suggestions :—(1) To convert the two 600-H.P. alternators, 
at an est:mated cost of £1,000, into tramway power generators, and 
to put down new plant for lighting the centre of the town; (2) to 
change the standard pressure from 100 to 200 volts, thereby doubling 
(sic) the capacity of the low tension network; and (3) to relay the 
cables in bitumen, thereby more than doubling their life. He points 
ont that if the system were changed, and new direct current machines 
obtained, these could be ueed either for tramway or lighting work. 

The Tramways Sub-committee having viewed the various routes, 
bas agreed to recommend to the Town Council the construction cf 
the following new lines :— To Elland ; from King Cross, along Burnley 
Road, to Hebden Bridge; to West Vale snd Holywell Green; and 
in Parkinson Lane in the borough. 


lanark.—The County Council has received a letter 
from the town cle k of Hamilton as to a conference on promoting a 
scheme of electric or cther tract ion in conncction with the more 
populous districts inthe Middle Ward. The letter has been referred 
to the Committee engaged in dealing with the matter, as it affecta 
Hsmilton, Motherwell, and Wishaw. | 


Leeds—Rodley.—The movement having for its object 
the extension of the Leeds tramways to the city boundary at Rodley 
is taking concrete form. A petition for presentation to the chairman 
and members cf the Tramways Committee of the Leeds City Oouncil 
has been drawn up, and is being numerously signed by the ratepayers 
and residents of Rodley. The petition points out that the object of 
the petitioners is to induce the Committee to extend the city tram- 
way system to the borough boundary at Rodley. The hon. secretary 
of the movement has made arrangements for the deputation 
appointed at a public meeting to wait проп the Leeds Tramways 
Oommittee on the 10th inst. 


Leeds— Guiseley.—A deputation from Messrs. Green- 
wood & Batley attended a joint шее the Yeadon and Rawdon 
District Councils on June 29th, to e their proposed scheme of 
tramways from Leeds to Guiseley. e deputation stated that the 
maximum fare would be 1d. per mile, with certain cars daily at id. 
per mile. The local authorities could purchase the concern at the 
end of 42 years at its then value. A plan was presented showing the 
route of the proposed tramway, with branches to Horsforth, Wood- 
side, and Yeadon. It was stated that the Oorporation of Leeds 
would probably ex'end their system from the present terminus at 
Kirketall Abbey to the city boundary to join the new line. After the 
deputation had retired, the Yeadon Council passed a resolution in 
favour of the company's scheme; the Rawdon and Horsforth 
Councils are also favourable to the project, so that it is expected 
that the three authorities will shortly grant permission to Mesure. 
Greenwocd & Batley to obtain a provisional order. 


Liverpool.—An official inspection was made on Tuesday 
of the electric tramways on the Smithdown Road route by the Lord 
Mayor and the members of the Tramways Oommittee of the Corpora- 
tion. Among those accompanying his lordship were Oonncillor 
W. W. Rutherford, chai: man of the Tramways Committee, Alderman 
Fred Smith, deputy chairman, Mr. J. A. Brcdie, city engineer, Mr. 
Holmes, electrical engineer, Mr. Bellamy, tramways manager, Mr. 
Forbes Higginson, representative of Messrs. Blackwell & Co., and the 
representatives of Messrs. Dick, Kerr & Co. The lines inspected 
start at the junction of Upper Parliament Street with St. James Place, 
and pass along Upper Parliament Street and Smithdown Road to the 
new cat shed on the Richmond Lodge Estate, near the junction of 
Perny Lane with Smithdown Road. The total length of single track 
is about 42 milcs, whicb, together with the lines already opened in 
the city, make a total length of 144 miles now being worked by elec- 
tric traction. The electric equipment is of ithe overhead trolley type 
tbroughont the route. The power for working the line is obtained 
from the Smithdown Read destructor. The cars for working the 
lines are now in oourse of being built, viz, ten by Messrs. Dick, Kerr 
and Oo., Limited, five by the Westinghouse Electric Company, 
Limited, and five by the Brush Electrical Engineering Company, 
Limited. Of this number of cars only four have up to the present 
time been delivered. The Liverpool Corporation, by their own work- 
men at the Lambeth Road carriage works, are also constructing six 
cars, the trucks, motors, and electrical equipment being supplied by 
Меғвтв. Dick, Kerr & Co., Limited. The permanent way consists of 
girder rails weighing 95 lbs. per lineal yard, double-bonded at each 
pat and laid on Portland cement concrete. The paving, where new, 

been executed with Welsh granite setts, with the exception of а 
length adjoining the workhouse hcspital, which has been laid with 
West Australian hardwood. The paving of th» remainder of the line 
has been taken up and relaid, new material being added as required. 
The company left Bt. George's Church at ncon in two special cars, 
the спе in which the Lord Mayor travelled having been built at the 
Lambeth Road carriage works by Corporation workmen. It was 
much admired, both as to construction and design, and it was atated 
to be 44 cwt. lighter than the electric cars now in use. Reversible 
dot ats are provided on the top, and there is accommodation for about 
60 passengers, inside and outside. The line is to be opened for traffic 
rext Monday. The trial run was in every way most successful. 
The party afterwards proceeded to Heathfield, the residence of Ooun- 
cillor Rutherford, and were hospitably entertained by that gentleman 
and Mrs. Rutherford.—Councillor Rutherford said it would be a fatal 
mistake to suppose that they could judge from horse traction what 
were going to be the developments of electrical traction. Nobody 
could judge in advance what would be the outcome of chc ap, rapid, 
and commodious lccomotion forthe public. He believed that their 
estimate of 600 cars for Liverpool would eventually reach 1,200, that 
their idea of 85 miles of tramway lires would exd in 150 miles, and 
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that the number of passengers would be at least double what they 
now anticipated. Electric tramways commended themselves to the 
common sense of the major portion of the community, and the sooner 
a general system was completed in Liverpool the better for every- 
body. In submitting the toast of The Engineers and Contractors, 
Mesers. R. W. Blackwell & Co., and Messrs. Dick, Kerr & Co., he 
declared that at the рее! rate of progress it would take 124 years 
to equip the whole of Liverpool with electric traction. His sugges- 
tion was that five or six young engineers should be employed to take 

charge of different sections of the route. The Corporation themselves 
might purchase rails, cement, and all materials, and let the whole 
construction out on mile tenders. By that means the work would be 
completed within two years. 


London, Walthamstow and Epping Forest Railway. 
—The Great Eastern Railway held a special meeting on 3rd inst., to 
consider the above railway scheme, which will have connection with 
the Great Eastern Railway at certain pointe. Two of the G.E.B. 
directors will be on tbe board of the Walthamstow Company. The 
meeting decided to approve the Bill. It was stated that it wss pro- 
posed to work the line wholly or in part by electricity. 


Lewestoft.—The Light Railway Commissioners have 
sanctioned the scheme of electric tramways from the harbour to 
Kessingland, about 5 miles through tbe southern portion of the 
borough. A similar scheme for North Lowestoft has been rej:cted. 


Manchester.—It would seem that, after all, Manchester 
is to carry out the overhead trolley system which has already been 
authorised by the Corporation. At а special meeting of the Tram- 
ways Committee of the Ойу Oouncil, on July 4th, a motion was 
brought forward in favour of a sub-committee being appointed to 
visit New York and Washington and inspect the conduit system in 
those cities, with a view to reporting on its suitability for the central 
portion of the City of Manchester. After a lengthy discussion the 
resolution was rejected by seven votes to two. At a meeting «f the 
79 8 on the following day the action of the committee was con- 


Some time ago the Waterworks Committee requested Prof. 
Kennedy to report on the practicability of utilising the power 
of the compensation water from the Longdendale Valley. The 
report has now been issued; after going very fully into details, 
Prof. Kenredy shows that the capital charges would be so heavy that 
the cost of production would be “ТШ double the cost of generation 
with steam plant. The matter will therefore, no doubt, be dropped. 


Mirtield.—At a meeting of the Urban District Council on 
June 28th notice was given of a motion to approach the Hudders- 
field Oorporation with a view to inducing the latter to extend its 
tramway system from Bradley through Mirfield to Ravensthorps. 


Newcastle-on-Tyne.—Following his visit to America, 
Prof. Kennedy has now reported to the New Tramways Committee 
of the Newcastle Corporation. His advice was asked in regard to 
the possibility of avoiding overhead wires in the busy centre of the 
city by the substitution of the conduit system. It is understood 
that he states that there is no difficulty whatever in working the 
overhead and conduit systems in con junction with each other; but as 
to the advisabili‘y of doing so he does not give any definite recom- 
mendation. At the same time, be takes occasion to point out that 
the conduit system is not desirable for any gradients, and is more for 
the perfectly flat situations of Continental towns. Even the gradient 
in Grainger Street between the Central Station and the Bigg Market, 
he seems to think would be a trial for the conduit service. 


Nice.—A commencement was made last year towards uti- 
lising the considerable water-power of the Nice district for electrical 
purposes. A company was formed, which at once took in hand the 
Var, at the point called La Mescla,” where it is confined in a narrow 
gorge. We read in the Engineer that a tunnel was pierced through 
the solid rock of some 600 metres in length into the Vallon de 
Fenouillet, where a large reservoir has been formed, and whence the 
considerable fall thus obtained is about to be utilised by the Electric 
Tramways Oompany, which is literally taking possession of the whole 
littoral, to the great disgust of this aristocratic neighbourhood, and 
more especially of Cannes, where but one road exists to join the east 
and west portions of the place, and that a narrow one at the best. 
Protests, says a consular report, are rife, but have proved useless so 
far, as far as Cannes is concerned, and at Nico а great effort is boing 
made to save the bꝛautiful boulevards, shaded by tine trees, and bor- 
dered by handsome houses, from this invasion. 


Peterborough.—Mt. S. Sallon and Mr. Parris, of the 
British Electric Traction Company, waited on the Peterborough 
Corporation on Jane 30th with regard to the widening of Narrow 
Street, and pointed ont the necessity of settling the preamble of the 
Bil. The company proposed to omit all reference to Narrow S:rvet 
for the present, in order to get on with the rest of the scheme. 
Eventually the matter was left over. 


Ponty pridd.—The District Council has, it is stated, 
decided to oppose the electric tramway scheme on the ground that 
having regard to the congested condition of the streets it is 
inadequate. 


Portsmouth.—4At a Council meeting on June 27th the 
Tramways Committee recommended the employment of an expert at 
an inclusive fee, and of a on to superintend the work in connec- 
tion with the transfer of the tramways to the Corporation and the 
introduction of electric traction. As the report of the committe was 


issued some time ago, and changes had teken place in the meantime, 
it was deciced that it should ba withdrawn and a new report 
presented. 


A Record Mote.—It is stated that a motor car belonging 
to the Electrical Undertakings, Limited, with Leitner accamulators 
&ud motors, ran from Westminster to Brighton on one charge at 
au average speed of 12 miles per hour. This is a record, and is the 
more remarkable seeing that the battery had already run over 500 
miles; the run was superintended by two experts. 


St. Helens.—The electric tramway is now approaching 
completion, and an unofficial tris] ran was maie on June 30th at 
11 p.m. The trial was perfectly successful, and а steep gradient was 
overcome without difficulty. The car wasin charge of Mr. Highfield, 
the electrical engineer, and Mr. Isaac Cutler, secretary and manager. 
Power was supplied from the new electricity works at Boundary 
Road. Large numbers of people were present at the trial, in spite of 
the lateness of the hour and heavy rain; and great satisfaction was 
expressed at the admirable behaviour of the car and machinery. 


Spen Valley.—The agreement between the Cleckheaton 
aud Heckmondwike District Council and the Dawsbury Town 
Council with reference to the proposed joint electric tramway was 
on June 27th ratified by the Oleckheaton General Purposes Com- 
mittee. The sgreement pledges the authorities to oppose the scheme 
of the British Electric Traction Oompany, Limited, and to promote 
the joint underta by an application to the Light Railway Com- 
missioners in November; and it provides that the undertaking shall 
be worked by a joint committee of 1%, six representing Dewabary and 
three each Heckmondwike and Oleckheaton, and that the cost s*all 
be apportioned on the basis of population. The system proposed is 
the overhead trolley system, and the electrical energy is to be sup- 
plied up to the Heckmondwike boundary by the Dewsbury Corpora- 
tion, and for the remainder by Heckmondwike and Oleckheaton, as 
may be arranged. Provision is made for local extensions by each 
authority within its own district, aud any matter of difference or 
dispute is to be referred to the Board of Trade. 


Sunderland.—At a meeting of the Tramways Committee 
on June 26th, it was decided to engage counsel and send witnesses in 
view of the opposition of the South wick Urbau Council aud the North- 
Eastern. Railway Company to the Sunderland Tramways Bill in the 
House of Commons. The electrical engineer suggested that there 
should be & shed for cars on each side of the river, and that they 
should Ъз placed as near as possible to where electric energy is stored 
forlightiog purposes, so that one set of men can look after both 
lighting and tram locomotion. The con:ideration of this matter was 
held over toa future date. 


Surrey.—A meeting of a committee constituted to repre- 
sent the various local authorities in the northern part of the county 
of Surrey took place at Kingston on Saturday, to further consider 
the question of providing ligbt railways or tramways in the county. 
The chairman disclaimed any desire on the part of the Oouncil to 
control the local authorities in the matter, or to establish lines for 
its own profit, but pointed out that local lines such as it is suggested 
to construct in the botough of Kingston and elsswhere would be of 
little use comparatively unless they were connected, and in regard to 
this the Oounty Council could render valuable assistance. While 
desiring to work in amity with the London County Council for mutual 
advantage, he thought they would all agree that Surrey was quite 
rich enough and clever pda n to establish and manage ita own 
tramways. It was unanimously resolved : —" That, in the opinion of 
this conference, it is desirable that the Surrey County Oouncil should 
prepare a general plan апі scheme for tramways or light railways for 
the county, or such parte thereof as it may be deemed expedient to 
provide with this means of communication, and that the local authori- 
ties should be invited to supply the County Oouncil with the 
particulars of their views and proposals in relation thereto." 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs:— 
"n. 


CABLM. Do Repaired, 
Amason Oompany’s cable— 

Oable beyond Gurupa... April 4th, 1898  ... m 
Bonny-Oamerounn .. May 29th, 1899. isi 
Latakia-Oyprus .. Jane 2186, 1899. sss 
Pars-Maranbam — ... ., April 10th, 1899 ... jus 

LANDLINES. 
Communication between 
Salonika and Monastir ... March 16th, 1899 ... i 
Port au Prince-Jeremie . . June 14th, 1899  ... June 29th, 1899 


The Telephones Bill.—Tne following members were 
added to the Standing Committee on Trade for the purpose of con- 
sidering the Telephones Bill:—Mr. Bartiey, Mr. Begg, Mr. Griflith 
Boscawen, Sir C. Oameron, Mr. Cawley, Mr. T. Curran, Mr. Fry, Mr. 
Hanbury, Mr. Lougb, Mr. C. M'Arthur, Mr. Nicol, Mr. J. Radmond, 
Mr. Strutt, Mr. A. Thomas, and Sir J. Woodhouse. 


(Continued on page 24) 
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THE HULL ELEOTRICAL TRAMWAYS. 


On Wednesday last the Hull electrical tramways were 
officially opened, the Board of Trade inspectors having pro- 
visionally passed the lines on the two previous days. The 
following was the programme of the inaugural proceedings :— 

The members of the Corporation and others were to 
assemble at the power station, Osborne Street, at 2.30 p.m., 
and on the request of Alderman Larard (chairman of the 
Works Committee) the Mayor (Councillor W. A. Gelder) was 
to open the power station, and Alderman Wilde (deputy 
chairman of the Works Committee) start the first engine. 
On behalf of the Corporation the Mayor was to make a 
presentation to Mrs. Larard in commemoration of the opening 
of the electric tramways and as an acknowledgment of the 
able and devoted services of Alderman Larard in promoting 
the esteblishment of a system of electric traction for the 
city. 

From the power station the party was to proceed by way 
of Waterhouse Lane to St. John Street, where Alderman 
Larard, on the request of the Mayor, was to start the first 
electric car. The party was then to be conveyed in tram- 
cars over the Anlaby Road and Hessle Road tramway routes, 
and visit the car shed, Liverpool Street, where refreshments 
would be partaken of on the invitation of the Mayor. The 
party was then to return to the city in the tramcars. 


Prior to the year 1895 the tramways in the city, with the 
exception of those on one road which are worked by steam 
power, were worked by horses and owned by a private 
company. In 1889 the company was wound up, and an 
official liquidator оше by the Court of Chancery. 
Owing to the dilapidated and extremely defective condi- 
tion of the tramways, complaints by the inhabitants were 
made to the Board of Trade, and eventually the official 
liquidator approached the ee) anie with the object of 
purchase bythem. After considerable negotiation the under- 
taking was purchased by the Corporation in 1895, for the 
sum of £12,500, which &mount included the tramways and 


depót8 but not the rolling stock. The Corporation there- - 


upon decided to apply for powers to construct double lines 
of tramways in the streets in which the old tramways 
were laid, and ошау they obtained a provisional 
order in the year 1896. This order confirmed the agree- 
ment for the re of the undertaking from the company, 
and also enabled the Corporation to work the tramways when 
reconstructed. Pending the reconstruction of the tramways, 
they were let to a local contractor at a rental of £100 

annum, the understanding being that, upon the Corporation 
requiring any section or road, the trams thereon should 
cease running, to enable the work of reconstruction to be 
carried out. Before deciding upon the system of electric 
traction which should be carried out on the new tramways, 
the Corporation appointed a deputation to visit other cities 
and towns to inspect the various systems in use, and this 
sub-committee presented a comprehensive report, in which 
they recommended the use of the overhead trolley wire 
system. This recommendation was confirmed by the Cor- 
poration, and the city engineer and electrical engineer 
thereupon prepared specifications for the works. The street 
works portion comprising two roads, viz., the Hessle Road 
and the Anlaby Road, was duly advertised to be let by 
tender, and the tender of Mr. Edward Nicholls, of More- 
cambe, was accepted. The contractor commenced operations, 
but after a short period had elapsed financial difficulties 
overtook him, and the Corporation took the contract out of 
his hands, and have finished the work with their own staff, 
under the supervision of Mr. A. E. White, city engineer. 

The laying of the first rail took place on June 9th, 1898, 
the oereinony bein sr Зы Н derman Larard. 

The manager is Mr. W. J. McOombe, and the joint engi- 
neers are Messrs. A. E. White, M. I. C. E., city engineer, and 
A. S. Barnard, M.I.E E., city electrical engineer. 

Messrs. Siemens Bros. & Co., Limited, contracted for the 
electrical and overhead equipment and some motor cars, with 
Mesars. G. E. Belliss & Co., Limited, as sub-contractors for the 
engines, The boilers were апр! by Мевагв, E. Danks & Co., 
Limited, Oldbury ; the mechanical stokers by Т. T. Vicars, 
Limited, Earlestown ; pipe work, &c., by Rose, Downs and 


Thompson, Hall ; electric pamp by Thomas Parker, Limited, 
Wolverhampton ; economiser by E. Green & Sons, Limited, 
Manchester; rails by the Société Auonyme des Acieries 
d’Angleur, Liége; additional cara by the Westinghouse 
Electric Company, Limited, with Messrs. G. F. Milnes & Co., 
the Brush Electrical Engineering Company, Limited, and Ње · 
Brill Oompany as sub-contractors. 

The length of the lines to be electrically equipped includes 
nine miles of double track, and rather over a mile of 
single track. It is divided into six routes radiating in all 
directions from the centre of the city, but up to the present 
only two of these routes, or about 34 miles of double track 
have been taken in hand and completed. 

The generating plant consists of three Siemens H.B. 
80/40 traction d namos, each giving 550 ара at 
500—550 volts. These are coupled direct to Belliss T. E. C. 5 
compound self-lubricating engines, giving 470 I.H.P., and 
for short periods a maximum of 700 I.H.P. when running 
at 860 revolutions per minute, with a steam pressure of 
140 lbs., and exhausting into a condenser with a vacuum of 
26 inches. Extra heavy fly-wheels are fitted, and the 
throttle-valve governor been carefully designed to. 
wiped a very small speed difference with great variation 
0 А 

The boilers are of steel, 30 feet by 8 feet, fitted with Vicars 
mechanical stokers, which are driven from a shaft oonnected 
by worm gear to a Parker 44-B.H.P. ironclad motor. 

The condensing plant consists of a Belliss circular cast-iron 
surface condenser with gun-metal tubes and having a cooling 
surface of 2,000 square feet. 

The electric pumps consist of one three-throw ram pump 
driven by a 9 B.H.P. motor by Thomas Parker, Limited, of 


their usual standard 
hinged pole pieces and Eickemeyer 
wound armature The pump is 
by Messrs, Gwynne & Oo, of 
London, E.C. The motor runs 
normally at a speed of 700 revolu- 
tions per minute on a 6500-volt 
circuit, but by means of main 
resistances and shunt resistances 
the speed can be varied from 500 to 
800 revolutions per minute. The 
motor can also be thrown over to 
run on a 220-volt lighting cironit, in 
which case the speed can be varied 
from 250 to 400 revolutions per 
minute, thus making the total 
range of speed from 250 to 800 
revolutions. The p is capable 
of delivering 1,700 gallons of water 
per hour against a pressure of 
150 Ibs. per square inch. 

There 115 Б гове hot well 
pump with a 14 B.H.P. o t 
shunt motor, coupled to Ашы 
throw pump by Messrs. Gwynne 
and Co., capable of delivering 1,700 
gallons of water per hour against 
a head of 25 feet. By an arrange- 
ment of switch gear similar to the 
above, this motor may be run at speeds varying from 700 
to 1,200 revolutions per minute on a 500-volt circuit, and 
from 350 to 600 revolutions on the 220-volt circuit. 

The Wolverhampton firm also supplied the switch- - 
boards mounted on teak frames, containing the throw-over, 
starting, and regulating switches necessary for the above 
motors. 

The condensing water is taken from the Dock some 100 
yards away, and an Empire Company’s steam air exhauster 
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is fixed on the 


suction pipe for 
starting the circu- 


lating pump which 
circulates the con- 
densing water. 

The steam con- 
nections to the 
engines from the 
main steam range, 
and the cast-iron 
exhaust piping to 
condenser and alter- 
native to atmos- 
phere were supplied 
and fixed by Messrs. 
Rose, Down and 
Thompson, of Hull, 
то `аге also sup- 

i а water 
ажыр апа feed 
water filter. The 
remainder of the 
pipework and the 
boiler house plant 
has been executed 
under another oon- 
tract. 

The economiser 
is one of Messrs. 
Green's modern des- 
cription, containing 
256 pipes, equal- 
ling 2,618 square 
Pis e heating sur- 
ace, It is arranged 
on the  maker's 
modern principle 
in two groups with 
a ge between 
and one round one 
side of the appara- 
tus, so аз to give 
easy facilities for 
cleaning, &c. It is 
made from specially 
constructed patterns 
* 5 the 
igh pressure at 
which the plant 
is going to 
work. 

The main switch- 
board consists of 
three machine 
panels, two feeder 

and one 
panel for the instru- 
ments prescribed by 
the Board of Trade. 
The panels are of 
white marble, fixed 
on iron frames, 
ы А board 
together, 
being thus very 
adaptable for ex- 
tensions. With the 
exception of the 
switch handles, no 
wood of any kind 
is used on the board, 
roof. 
Each machine 


panel carries on 
the front: — Weston 
ammeter, Kelvin 
electrostatic multi- 
cellular voltmeter, 
main and equalising 


Turner d Drinkwater,] 


Turner £ Drinkwater, ] 


Turner Ф Drinkwater, ] 


Н л, Tramways CAR SHED. 


Но ELECTRICAL TRAMWAYS SWITCHBOARD. 


HULL Tramways BOILER HOUSE. — PARKER 
ELECTRIC Pumps on LEFT, 


[ Photographers. 


(Photographers. 


Photographers. 


knife switches, 


shunt breaking 


Switch interlocked 
with main switch, 
shunt regulating 
switch 25-way. 

On one of the 
machine panels is 
mounted, in addi- 
tion, a Thomson- 
Houston meter 
with a capacity of 
1,500 amperes at 
550 Че, measur- 
ing the energy sup- 
plied to the feeder 

nels. Оп the 

k of the machine 
panels are the am- 
meter shunts, 
positive, negative, 
and equalising bus 
bars, cast-iron boxes 
containing the 
shunt-breaking re- 
sistances, and on 
one of the а 
set of li for 
short-circuiting the 
watt meter. 

Each feeder рле 
carries on the front 
switch gear for three 
feeders, as follows: 
Weston ammeters, 
S.P. feeder knife 
switches, feeder 
fuses. These latter 
are designed with a 
view to special 
facility in removing 


and replacing, the 


complete fuse being 
held in spring clips. 
These ter are 
protected by рогое- 
lain covers, and 
marble distance 

ieces are used 

tween the fuses. 
At the back of the 
feeder els are 
fixed the instru- 
ment shunta, posi- 
tive and negative 
bus bars and on 
one penel a Garton 
Daniels lightning 


arrester. 

The Board of 
Trade үрле carries 
оа its front :—One 
recording ammeter, 
and three recording 
voltmeters of 
Messrs. Elliott’s 
make. Two Weston 
К type ammeters, 
one having two 


switches for re- 


way switch, one 


.two-way Р.Р. 


switch, On this 

panel are also 

mounted the main 

recording ammeter 
F 
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and voltmeter, the former for 1,600 а., and the latter for to the foundation by holding down bolts and connected by 
550 v. of Messrs. Elliott's make. At the back of this tie rods at intervals of 6 feet. They have been rolled by the 
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Turner & Drinkicater,) INTERIOR Hutt TRAMWAYS POWER HOUSE. (Photographers. 


panel are fixed the shunts for the recording ammeters and Société Anonyme des Acieries d'Angleur, L'éze. The object 
the negative bus bar. of adopting a centre groove is, firstly, to secure even wear on 
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Turner Ф Drinkwater,] CENTRE Роге UoONSTRUCTION IN ANLABY Roap.—SkcrioN PILLAR ON RIGHT. (Photographers. 


The rails are of the steel girder double-tread centre groove both sides of the rails, avoiding the projecting lip which is 
type, weighing about 96 lbs. per yard; and are laid in 60 feet often such a serious annoyance to other traffic in worn rails ; 
lengths on continuous sleepers of creosoted redwood screwed ^ secondly, to give continuous support to the car wheels when 
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passing the rail joints (which are splayed) and when passing In laying the permanent way, after the excavation was 
points and aa кш ; and thirdly, to increase the wearing completed, the stringers were сей up on bricks at the 
surface of the head. proper level, clamped tight under the rails, and secured to 


Turner Drinkwater,] Cross OVER IN ANLAPY ROAD OPPOSITE THE RAILWAY STATION Gates.—SIGNAL Box on LEFT. [Photographers 


— — . 


Fler fg. 


Turner Ф Drinkwater,] SIDE Рок CONSTRUCTION IN HESSLEE ROAD. — WEST IN HOUSE CAR ON LINE. [ Photographers. 


. The rails are double bonded at every joint by Neptune them by dogs. The holding-down bolts and washers were 
bonds of 0:25 square inch section, and are cross bonded рео oogely in position, and, after the rails had been care- 
at intervals of 180 feet with bonds of 166 square inch ully lined up, the foundation concrete was pnt in, special 
sectional area. | care being taken to pack it tight under the stringers. 
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The permanent way will ultimately be double track executed, many street widenings and improvements have 
throughout, except for a length of about half a mile in the been carried out, and the kerb lines and levels regulated, so 
narrower streets within the docks and a length of about that virtually the streets have been reconstructed for their 
80 yards in Midland Street, immediately adjoining the junc- ^ entire width. | | 


SPECIAL WORK FOR ANLABY Roap LEVEL RAILWAY CROSSING. Baits READY FoR CoNcRETING. 


tion of the Hessle Road route with the Anlaby Road route. Double trolley wire of No. 0 B & 8 gauge is used 
The latter occurs very inopportunely and has necessitated the throughout, supported, with double insulation, by centre 
use of signals, which are worked from a five-lever box at the | poles where the width of roadway exoeeds 40 feet, and 
station gates. There is a further short temporary length of 
single line on the Anlaby Road, but this will be doubled as 
soon as certain property necessary for the widening of the ^ 
road has been purchased. J 

After a sufficient time had elapsed for the concrete to set, 
the holding down bolts were tightened up. It is expected 
that the non-rigid support afforded by the stringers will 
prolong the life of the rails, and will also mitigate the harsh- | 
ness observable in running on heavy girder rails laid direct $ 713 9 -. UM 


upon concrete, 
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ELECTRIC LIGHT AND TRACTION ENGINES.—(See page 24.) 


The carriageways throughout the whole length of the elsewhere by side brackets on poles erected inside the 
tramway routes are being paved with wood from kerb to kerb. In the narrow streets of the old town it is proposed 
kerb. wood is for the most part Jarrah and Karri, bat to useepan wires instead of poles and brackets. These will be 


where the traffic is lighter some Baltic redwood is being suspended from rosettes attached to the walls of the houses. 
used. Part of the latter is Haskinized, but the greater part he poles consist of single wrought-iron tubes of strength 


is creosoted. The Australian hardwood has been imported to proportional to the stresses they are required to bear. Each 
Hull direct in planks and is being sawn into blocks bya local of them is provided with an ornamental finial and a cast- 
firm. The blocks аге 43 inches deep, and are laid on a bed iron base on which the Hull coat of arms is embossed. The 
of cement ooncrete 7 inches thick faced with fine cement in brackets are decorated with ornamental scroll work of 
the usual manner. During the progress of the work already wrought-iron. 
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The trolley wire is divided up into lengths of half a mile 
by means of section insulators, connection between the 
sections being made by switch fuses mounted on a marble 
board inside a cast-iron pillar box. Provision is also made 
in some of these boxes for feeder connections with the 
trolley wire, the feeder being pnt in series with a choking 
coil, and protected from lightning discharge by an arrester 
of the Garton Daniels type. 

The protection of overhead telegraph and telephone wires 
where they croas the electric tramway routes, is provided for 
by guard wires of No. 8 S.W.G. galvanised steel, which are 
"ү above the trolley wires. 

me interesting work in connection with the overhead line 
construction will be called for at the drawbridge over the 
River Hall and the bascule bridge over the lock at White- 
friargate, but up to the present the routes on which these 
bridges occur have not been ed with. We understand, 
however, that the firet named is to be taken in hand very 


shortly. 

The feeder cables consist of copper strand, insulated with 
Siemens’s impregnated fibrous material, lead sheathed, and 
covered with tape and preservative compound. They are 
drawn into Doulton conduits, with a cast-iron watertight 
disconnecting box every 100 Connection is made 
between the generating station and several points of the rails 
by means of return feeders of 0°75 square iuch section, of a 
similar type to the positive feeders. 

In order о оошр у with the requirements of the Board of 
Trade, an ide teat wire is carried to each terminus, and 


feeders, for the purpose of ascertaining rding 
drop of potential along the uninsulated parts of the * return” 
of the current. 

The test wire is looped into each of the section boxes 
mentioned above, in which an earthed terminal is also pro- 
vided, so as to facilitate the localization of any abnormal 
ро potential in the rails by enabling separate tests to be 

e of the different half-mile sections. The test wires 
form part of an air space cable which also contains pairs of 
conductors for the telephone circuits, the whole being lead- 
covered, and drawn into a separate duct of the feeder con- 
duits. Two or more sets of telephone apparatus are provided 
at 5 places ee - on each route, the oentral 
ex ing situated at the tramway power station. 

The motor cars, of which 15 Us being supplied by 
Messrs. Siemens Bros. & Co., are mounted on four-wheeled 
trucks of the Brill 21 E type; the car bodies, which are 
double-decked, were constructed by Messrs. G. F. Milnes 
and Co., Limited, Birkenhead. The Westinghouse Com- 
pany supply 15 motor cars (Milnes), 10 trailers and two 
sprinklers, 15 motor cars (Brush) with five trailers, and five 
motor cars (Brill). There are also on order five trailers from 
the Electric Tramway and Carriage Works, of Preston. 

The tracks have a 6-feet wheel base, 14 feet 6 inches 
spring base, and 30-inch wheels of cast charcoal iron with 
steel tyres. They are fitted with equalising gear journal 
boxes, roller ings and life 

The J. G. Brill Company’s cars have most charming 
interiors, the woodwork being very beautiful. The sliding 
door, too, one half 1 the other, is very convenient. 
The Siemens-Milnes cars, 
most servioeable-looking vehicles, and the same may be 
said of the rest. 

The Siemens motors are of the enclosed traction type, which 
has now become universal for tramways. Their armatures 
have toothed cores and are wound with “formed” coils, which 
are readily replaceable. The field has four poles, each of 
which carries a form-wound coil, interchangeable with any 
other. The magnet case is in two halves, hinged together, 
and specially adapted for opening easily, besides being pro- 
vided with two inspection doors. When closed it is prac- 
tically watertight. The whole is suspended at two bearings 
from the car axle, and at Ив other end by a “ nose,” sup- 
ported through springs from the bogie framing in the usual 
manner. : 

The rated output of one of these motors is 1,100 lbs. 
pull at 8 miles per hour; which pull can be maintained 
for 1 hour without any excessive heating. At ttarting, a 
much effort can be exerted ; the gearing is of the 
single reduction spur type enclosed in an oil-tight case, of 
a ratio 4°74 : 1. 


not so taking to the eye, are 


Special attention has been paid to obtaining as large an 
output as possible with a minimum weight. The weight 
sa a including gears and gear case, is 1,900 lbs. 

The function of the controllers is to group the motora, 
either series or parallel, according to the speed desired, to 
cat out the starting resistance, step by step, and to operate the 
motors as generators to act as a brake, also to reverse the 
direction of motion, and to cat out of circuit a defective 
motor. There are four power steps with the motors in 
series, three with the motors parallel, and four brake steps. 
When the controlling handle is on the latter, the motors are 
generating in parallel with each other through a part of the 
starting resistance. | 

The manner in which these changes аге effected is novel. 
The various circuits are made or opened by a number of 
carbon-tipped switches. These are closed or opened by a 
series of cams, threaded on the main spindle, and which 
come into operation successively as the spindle is rotated. 

Means are provided for making each position of the 
handle sensible to the motorman by feel, and the main and 
reversing spindles are so geared together, that both operate 
simultaneously in going on to the brake positions and the 
reversing barrel is immovable except when the main handle 
is at “off.” The weight of each controller is about 2} cwt. 

Each complete resistance consists of three steps, and for 
convenience 18 divided into two ions, Steps II. and III. 
being in one frame, and Step I. in the other. The resist- 
ances are built up of spirals of narrow iron or German silver 
strip, the turns being insulated by thin asbestos strip. These 
spirals are mounted on a hollow mandrel, insulated b 
ко bushes, and tightened up by nuts on the mandrel. 

he latter is secured at either end in cast-iron disos, which 
are bolted to the car body. The terminals are carried on a 
strip between these discs, and are readily accessible for 
inspection, the cover being hinged. 
he overhead collector gear of the motor cars deserves 
special mention. The standard, which is of wrought-iron, 
is of compact ap ce, the spring being contained 
inside the tube, and therefore out of sight, and not liable 
to accidental injury. The pole, which is of the finest 
taper steel tube, is pivoted in such a way as to be readily 
removable. The head of the standard to which it is 
attached rotates on ball bearings, allowing of a lateral 
movement of the pole within a radius of about 8 feet 
from the standard, which is fixed 2 feet 8 inches from the 
centre line of the car. 

The trolley head is of the swivelling type, and 
attached in such a way to the pole that it will slip off in 
the event of its being caught up in the overhead line, 
thus preventing risk of damage to the trolley wire construc- 
tion or to the car. | 

Each motor car has two lighting circuits consisting of six 
16-C.P. lamps in series, but only five of the lamps on each 
circuit are actually in use at any time, the two lamps in the 
canopy head light at the rear end of the car being short 


circuited by a special plug switch. Two outside lamps on 
vertical standards attached to the roof with half-opal globes, 


form a ial feature of the cara. The remaining lamps 
are used for lighting the interior, and as signal lights, with 
coloured glasses to indicate the route of the car. 

The trailer cara, of which there are five included in 
Mesars. Siemens’s contract, are also electrically lighted, cur- 
rent being obtained through a flexible connection with the 
motor car. Each trailer car has one circuit only, comprising 
eight 16-C.P. 60-volt lamps in series. 

At the end of last week we had an opportunity of going 
over those portions of the line just opened to the public, 
under the guidance of Mr. Barnard and his assistant, Mr. 
Clothier, and to these gentlemen and Mr. White, the cit 
engineer, we are indebted for many of the notes from whic 
our description has been compiled, and for devoting to us 
much of their valuable time at a moment when everything 
was being carried on at high pressure. So far as our 
own experience is concerned, the emoothness of running 
appeared to be very remarkable, and everything connected 
with the efficient working of the line seemed to be most 
complete. 

As will be seen from our illustrations, the car house is not 
quite completed, the power house has only one set running, 
with a second nearly erected, and foundations for a third, 
but there is ample space for four more seta when required. 
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On the right of this picture can b3 seen the Parker electric 
pumps, and up above is a Carrick 10-ton traveller. 

In the boiler house illustration the other set of Parker's 
pumps are visible on the left, and in the cross over picture 
the signal box is represented on the extreme left. 

Mr. Barnard, from years of experience, is a чоюш 
advocate for the Lancashire type of boiler ; he likes a g 
volume of steam at hand, and we think he is right. His 
views, also, on the much debated question of combined v. 
Beparate light and power stations were published on p. 1084 
of our last issue. 

To Mr. Turner, of the firm of Turner & Drinkwater, 
our thanks are specially due for the ready manner in which 
he placed himself quite at our disposal for photographing the 
various scenes which we present to our readers, some of 
which were taken under conditions provocative of anything 
but amiability; but Mr. Turner made light of difficulties, 
and his unfailing good humour pulled us through. 

The townspeople of Hull are to be congratulated on their 
enterprise, the transition from their present means of 
petting about being only really appreciated by those who 

ave had to put up with it. One pleasing feature of the 
Hull tramways is the preponderance of English made goods, 
which, with ore or two exceptions, is quite a new departure 
in British electrical tramlines. 


ELECTRIC LIGHT AND TRACTION ENGINES. 


III. 


WITH reference to our last week's article, in which we gave 
a few illustrations of Robey engines employed in electric 
lighting work, Messrs. Johnson & Phillips write drawing 
attention to the fact that two of the alternators shown are of 
their manufacture. The two-phase alternator shown in fig. 2 
(Vol. 44, р. 1070), which was supplied to the North-E stern 
Steel Co., has worked so satisfactorily, that Mezars. Johnson 
and Phillips are doubling the plant there. Incidentally, it 
may be mentioned that the voltage is 250, and not 2,000, as 
stated. They also say that the single-phase alternator (fig. 3) 
was supplied by them to the St. Helens Corporation, the 
steam consumption per kw.-hour being certified by the ооп- 
sulting engineer, Mr. Robert Hammond, as 25:94 lbs, The 
figure given by us on page 1069 was 26°9 lbe. 

‚ We are now able to give an illustration (see page 22) of 
the compound enclosed self-lubricating engine, coupled direct 
to continuous current two-pole dynamos, recently supplied 
by Messrs. Ernest Scott & Mountain to Messrs. Cammell, of 
Sheffield, for driving travelling cranes. A few particulars 
appeared in our last issue. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 17.) 


The Advantages of Open Competition,—The follow- 
ing letter appeared in the Financial Times of Tuesday last :— 
THE IMPROVEMENT IN TRLEGBAVHY TO Востн AMERICA, 


Sir,—I notice under this heading in your issuc of to-day that a correspondent 
draws attention to a great improvement during the past few years in telegraph 
communication between this country and South America, using this as an 
antithetzis to the lack of improvement in the cabling facilities to Australasia, 
This comparison is one which your correspondent and others can better make 
than I. In his letter, the remarks made by “А. E. B." would lead one to believe 
that the improvement in telegraphy to South America is only due to American 
competition. This is not correct, as my company, the South American Cable 
Company,an English company, has also played its part by encouraging the 
development of the landline service across France and Spain, and in Brazil, 
This encouragement has in the past seven years met with such success that 
to-day messages from London to Rio de Janeiro, rid Francc-Spain-Teneritfe. 
Norontia and the Brazilian landlines, are correctly and properly exchanged in 
less than two hours. We shortly hope to reach the Argentine by the same 
means. This development and the American route have affected the revenues 
of the old lines to such au extent that their owners bave paid much greater 
attention to their service, and as a consequence the public have benefited. The 
etIect on the revennes has been as follows: In 1894 the joint revenues of the 
Brazilian Submarine and Western and Brazilian Companies amounted to 
£453,295 ; in 1892, when our route was opened, to £395,738, whereas last year the 
total was £362,461. These figures give a solid reason for attention to the 
clients, and have doubtless contributed to the betterment in the South American 
service which your correspondent has observed. If similar conditions ruled in 
Australasian business perhaps “А. E. В.” is right in assuming that the service 
to Australia would be improved. 

Iam, &c., 
South Amcrican Cable Company, Limited, E. W. PAnRSONE, Secretary. 
106, Cannon Street, E. C., July 8rd, 1899. 


Pacific Cable, — On Monday and Tuesday last Mr. 
Chamberlain and the Obaucallor of the Exchequer met the High 
Commissioner for Canada, and the Agents-General for New South 
Wales, Victoria, Now Zealand, and Queensland, with a view to 
examining into the opinions held by the Dominion and the Colonies 
on the organisation of the Pacific cable scheme. Та а few days this 
conference will be joined by Mr. Tarte, Minister of Public Works in 
the Canadian Ministry, and Sir Sandford Fleming, who, together 
with Lord Strathcona and Mount Royal, have bsen appointed by the 
Canadian Government as Canada's representatives on the conference. 
Both in the Goverament and among the colonial representatives there 
is a desire to make the scheme as comprehensive and as broadly in 
keeping with a great Imperial idea as circumstances will allow. 

It is reported in the Daily News that at the conference held on 
Tuesday a basis satisfactory to both sides has been reached, and that 
the genera! principles on which the scheme is to proceed have 
been provisionally a to. The Oolonial Goveruments will at 
once be communicated with. Probably a board of delegates will be 
appointed to settle certain details, and take all preliminary steps. 
Unless some fresh hitch occurs the cable will be an Imperial affair, 
in the fullest sense of the words. Those who have consistently 
advocated the scheme have reason to rejoice that the Government 
has at last been aroused to a sense of its importance. 

In the House of Commons on Tuesday Mr. Hogan (Tipperary, 
Mid.) asked the Secretary of State for the Oolonies whether the 
business of the approachiug conference of representatives of the 
Imperial and Colonial Governments would be limited to a readjust- 
ment of financial responsibilities in connection with the construction 
and working of the proposed Pacific cable, or whether it was p 
to discuss questions generally affe:ting the telegraphic се of 
the шор. 

Mr. mberlain, in reply, said the only L of the conference 
is to discuss matters relating to the proposed Pacific cable. 


Reduction of Telegraph Rates to India.—On Wed- 
nesday of last week Mr. Webster asked the Secretary to the Treasury, 
as representing the Postmaster-General, if his attention had been 
called to the present high charges and inequalities in the scale of 
charges for sending telegrams from the United Kingdom to many 
British sions and foreign countries; and if the Government 
proposed to take any steps to remedy this state of affairs by sug- 
gesting an International Conferences in regard to them or otherwise. 
Mr. Hanbury: “Toe attention of the Postmaster-General has from 
time to time been called to this matter. He has not received any 


` general representation on the subject, but I understand that commu- 


nications have recently been addressed to the Chancellor of tho 
Exchequer, by whom, no doubt, they will be carefully considered. 
With the consent of the companies, considerable reductions were 
made at the last International Telegraph Conference at Buda-Pesth, 
and at the next International Telegraph Conference, to be held in 
1901, there will be an opportunity for again bringing the charges 
under review." 

As regards this reply, we may remark the year 1901 seems to us to 
be rather too much in the future, especially when we call to mind 
that at the Buda-Pesth International Telegraph Oonference, although 
some reductions were made, the companies firmly declined to make 
any reduction in Iadian rates, notwithstanding the pressure put upon 
them from several sources, notably from the Iodian Goverament 
Telegraph Department, who, we understand are willing to bear their 
share in а reduction of the rates. We understand that the proposed 
deputation to Mr. Balfour, on the subject of cheapening telegraph 


communication, has b:en postponed, pending the redeipt of despatches 
from the Government of India. 


The Telephone Service.—In the House of Commons 
the other day, Mr. Kimber asked the Secretary to the Treasury if he, 
or the Post Office, or any other Government department had made any 
estimate of the probable return which the State would obtain on the 
expenditure of the two millions of money in competition with the 
National Telepbone Company, and of its effect on the royalties of 
£114,000 a year now receivable from the с: mpany ; whether, for com- 
parison therewith, any estimate had been e of the probable return 
which would be obtained at once if the company were extingaished or 
converted into a State department and its capital converted into a stock 
with a limited interest of 3 per cent.; if so, would he lay a оору of 
such estimate before ths House; and, if no such estimates had been 
made, would he cause them to be p epared ; and would he also lay a 
copy of the proposed new arrangements with the Telephone Company 
before the House, and not merely before the members of the Standing 
Committee. Mr. Haubury in reply said: The two millions are 
intended partly for the provinces and partly for London. So far as 
the provinces are concerned, the expenditure will be chicfly in 
places where the company is not workiog or where there is already 
competition between it and the Post Office. No question of royalty 
arises in such cases. In London, where there will be comp;ti‘ion 
with the National Telephone Company even if the rates of the com- 
pany, and therefore the royalty, are reduced, ths reduction will, it 
is anticipated, bə more than counterbalanced by the increased 
number of subscribers. The answer t£» the second paragraph is in 
the negative. The proposed new arrangements bave y been 
laid before the House in the usual printed notices. 


CONTRACTS OPEN AND CLOSED. 


Annfield Plain.— July 18:h. The Urban District 
Council invites tenders for the supply of the necessary plant required 


E 
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. The trolley wire is divided up into lengths of half a mile 
by means of section insulators, connection between the 
sections being made by switch fuses mounted on a marble 
board inside a cast-iron pillar box. Provision is aleo made 
in some of these boxes for feeder connections with the 
trolley wire, the feeder being put in series with a choking 
coil, and protected from lightning discharge by an arrester 
of the Garton Daniels or 

The protection of over telegraph and telephone wires 
where they cross the electric tramway routes, is provided for 
by guard wires of No. 8 S.W.G. galvanised steel, which are 
suspended above the trolley wires. | 

Some interesting work in connection with the overhead line 
construction will be called for at the drawbridge over the 
River Hull and the bascule bridge over the lock at White- 
friargate, but up to the present the routes on which these 
bridges occur have not been proceeded with. We understand, 
however, that the firet named is to be taken in hand very 


shortly. 

The feeder cables consist of copper strand, insulated with 
Siemens’s impregnated fibrous material, lead sheathed, and 
covered with tape and preservative compound. They are 
drawn into Doulton conduits, with a cast-iron watertight 
disconnecting box every 100 Connection is made 
between the generating station and several points of the rails 
by means of return feeders of 0°75 square tuch section, of a 
similar type to the positive feeders. 

In order to comply with the requirements of the Board of 
Trade, an idsulated test wire is carried to each terminus, and 
to every point of connection between the rails and return 
feeders, for the of ascertaining and recording the 
сора potential along the uninsulated parts of the “ return” 
path of the current. 

The test wire is looped into each of the section boxes 
mentioned above, in which an earthed terminal is also pro- 
vided, so as to facilitate the localization of any abnormal 
drop of potential in the rails by enabling separate teats to be 

e of the different half-mile sections. The test wires 
form part of an air space cable which also contains pairs of 
conductors for the telephone circuits, the whole being lead- 
covered, and drawn into a separate duct of the feeder oon- 
duita. Two or more sets of telephone apparatus are provided 
at convenient places of call on each route, the central 
exchange being situated at the tramway power station. 

The motor cars, of which 15 are being supplied by 
Messrs. Siemens Bros. & Co., are mounted on four-wheeled 
trucks of the Brill 21 E type; the car bodies, which are 
double-decked, were constracted by Messrs. G. F. Milnes 
and Oo., Limited, Birkenhead. The Westinghouse Com- 
pany supply 15 motor cars (Milnes), 10 trailers and two 
sprinklers, 15 motor cars (Brush) with five trailers, and five 
motor cars (Brill). There are also on order five trailers from 
the Electric Tramway aud Carriage Works, of Preston. 

The trucks have a 6-feet wheel base, 14 feet 6 inches 
spring base, and 30-inch wheels of cast charcoal iron with 
steel tyres. They are fitted with equalising gear journal 
boxes, roller bearings and life guards. 

The J. G. Brill Company’s cars have most charming 
interiors, the woodwork being very beautiful. The sliding 
door, too, one half actuating the other, is very convenient. 


The Siemens-Milnes cars, if not so taking to the eye, are 


most servioeable-looking vehicles, and the same may 
paid of the rest. 

The Siemens motors are of the enclosed traction type, which 
has now become universal for tramways. Their armatures 
have toothed cores and are wound with “formed” coils, which 
are readily replaceable. The field has four poles, each of 
which carries & form-wound coil, interchangeable with any 
other. The magnet case is in two halves, hiaged together, 
and specially adapted for opening easily, besides being pro- 
vided with two inspection doors. When closed it is prac- 
tically watertight. The whole is suspended at two bearings 
from the car axle, and at its other end by a “ nose, sup- 
ported through springs from the bogie framing in the usual 


manner. 

The rated output of one of these motors is 1,100 lbs. 
pall at 8 miles per hour; which pull can be maintained 
for 1 hour without any excessive heating. At ttarting, a 
much r effort can be exerted ; the gearing is of the 
single reduction spur type enclosed in an oil-tight case, of 
a ratio 4°74 : 1. 


Special attention has been paid to obtaining as large an 
output as possible with a minimum weight. The weight 
e including gears and gear case, is 1,900 lbs. 

The function of the controllers is to group the motora, 
either series or parallel, according to tho speed desired, to 
out out the starting resistance, step by step, and to operate the 
motors as generators to act as a brake, also to reverse the 
direction of motion, and to cut out of circuit a defective 
motor. There are four power steps with the motors in 
series, three with the motors parallel, and four brake steps. 
When the controlling handle is on the latter, the motors are 
generating in parallel with each other through a part of the 
starting resistance. 

The manner in which these changes are effected is novel. 
The various circuits are made or opened by a number of 
carbon-tipped switches. These are closed or opened by a 
series of cams, threaded on the main spindle, and which 
come into operation successively as the spindle is rotated. 

Means are provided for making each position of the 
handle sensible to the motorman by feel, and the main and 
reversing spindles are so geared together, that both operate 
simultaneously in going on to the brake positions and the 
reversing barrel is immovable except when the main handle 
is at “off.” The weight of each controller is about 24 cwt. 

Each complete resistance consists of three steps, and for 
convenience is divided into two portions, Steps II. and III. 
baing in one frame, and Step I. in the other. The resist- 
ances are built up of spirals of narrow iron or German silver 
strip, the turns being insulated by thin asbestos strip. These 
spirals are mounted on a hollow mandrel, insu b 
pd bushes, and tightened up by nuts on the mandrel. 

he latter is secured at either end in cast-iron discs, which 
are bolted to the car body. The terminals are carried on a 
strip between these discs, and are readily accessible for 
inspection, the cover being hinged. 
he overhead collector gear of the motor cars deserves 
special mention. The standard, which is of wrought-iron, 
is of compact ap ce, the spring being contained 
inside the tube, and therefore out of sight, and not liable 
to accidental injury. The pole, which is of the finest 
taper steel tube, is pivoted in such a way as to be readily 
removable. The head of the standard to which it is 
attached rotates on ball bearings, allowing of a lateral 
movement of the pole within a radius of about 8 feet 
from the standard, which is fixed 2 feet 8 inches from the 
centre line of the car. 

The trolley head is of the swivelling type, and 
attached in впоһ a way to the pole that it will slip off in 
the event of its being caught up in the overhead line, 
thus preventing risk of damage to the trolley wire construc- 
tion or to the car. | 

Each motor car has two lighting circuits consisting of six 
16-С.Р. lamps in series, but only five of the lamps on each 
circuit are actually in use at any time, the two lamps in the 
canopy head light at the rear end of the car being short 
circuited by a special plug switch. Two outside lampe on 
vertical standards attached to the roof with half-opal globes, 
form a ial feature of the cara. The remaining lamps 
are used for lighting the interior, and as signal lights, with 
coloured glasses to indicate the route of the car. 

The trailer cara, of which there are five included in 
Messrs. Siemens's contract, are also electrically lighted, cur- 
rent being obtained through a flexible connection with the 
motor car. Each trailer car has one circuit only, comprising 
eight 16-C.P. 60-volt lamps in series. 

At the end of last week we had an opportanity of going 
over those portions of the line just opened to the public, 
under the guidance of Mr. Barnard and his assistant, Mr. 
Clothier, and to these gentlemen and Mr. White, the cit 
engineer, we are indebted for many of the notes from whic 
our description has been compiled, and for devoting to us 
much of their valuable time at a moment when everything 
was being carried on at high pressure. far ав our 
own experience is concerned, the emoothness of running 
appeared to be very remarkable, and everything connected 
with the efficient working of the line seemed to be most 
complete. 

As will be seen from our illustrations, the car house is not 
quite completed, the power house has only one set running, 
with a second nearly erected, and foundations for a third, 
but there is ample space for four more seta when required. 
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On the right of this picture can b3 seen the Parker electric 
pumps, and ap above is a Carrick 10-ton traveller. 

In the boiler house illustration the other set of Parker's 
pumps are visible on the left, and in the cross over picture 
the signal box is represented on the extreme left. 

Mr. Barnard, from years of experience, is a чощ 
advocate for the Lancashire type of boiler ; he likes a g 
volume of steam at hand, and we think he is right. His 
views, also, on the much debated question of combined v. 
separate light and power stations were published on p. 1084 
of our last issue. 

To Mr. Turner, of the firm of Turner & Drinkwater, 
our thanks are specially due for the ready manner in which 
he placed himself quite at our disposal for photographing the 
various scenes which we present to our readers, some of 
which were taken under conditions provocative of anything 
but amiability; but Mr. Turner made light of difficulties, 
and his unfailing good humour pulled us through. 

The townspeople of Hull are to be congratulated on their 
enterprise, the transition from their present means of 
petting about being only really appreciated by those who 

ave bad to put up with it. One pleasing feature of the 
Hull tramways is the preponderance of English made goods, 
which, with ore or two exceptions, is quite a new departure 
in British electrical tramlines. 


ELECTRIC LIGHT AND TRACTION ENGINES. 


III. 


WITH reference to our last week's article, in which we gave 
a few illustrations of Robey engines employed in electric 
lighting work, Messrs. Johnson & Phillips write drawing 
attention to the fact that two of the alternatora shown are of 
their manufacture. The two-phase alternator shown in fig. 2 
(Vol. 44, p. 1070), which was supplied to the North-E «stern 
Steel Co., has worked so satisfactorily, that Messrs. Johnson 
and Phillips are doubling the plant there. Incidentally, it 
may be mentioned that the voltage is 250, and not 2,000, as 
stated. They also say that the single-phase alternator (fig. 3) 
was supplied by them to the St. Helens Corporation, the 
steam consumption per kw.-hour being certified by the con- 
sulting engineer, Mr. Robert Hammond, as 25:94 lbs, The 
figure given by ua on page 1069 was 26:9 lbe. 

, We are now able to give an illustration (see page 22) of 
the compound enclosed self-lubricating engine, coupled direct 
to continuous current two-pole dynamos, recently supplied 
by Messrs. Ernest Scott & Mountain to Messrs. Cammell, of 
Sheffield, for driving travelling cranes. A few particulars 
appeared in our last issue. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 17.) 


The Advantages of Open Competition.—The follow- 
ing letter appeared in the Financial Times of Tuesday last :— 
THE IMPROVEMENT IN TELEGRAPHY TO SouTH AMERICA, 


Sir,—I notice under this heading in your issue of to-day that a correspondent 
draws attention toa great improvement during the past few years in telegraph 
communication between this country and South America, using this as an 
antithesis to the lack of improvement in the cabling facilities to Australasia. 
This comparison is one which your correspondent and others can better make 
than I. In his letter, the remarks made by “А, E. B." would lead one to believe 
that the improvement in telegraphy to South America is only due to American 
competition. This is not correct, as my company, the Bouth American Cable 
Company, an English company, has also played its part by encouraging the 
development of the landline service across France and Spain, and in Brazil. 
This encouragement has in the past seven years met with such success that 
to-day messages from London to Rio de Janeiro, vi^ France-Spain-Teneriffe- 
Norontia and the Brazilian landlines, are correctly and properly exchanged in 
less than two hours. We shortly hope to reach the Argentine by the same 
means. This development and the American route have affected the revenues 
of the old lines to such an extent that their owners have paid much greater 
attention to their service, and as a consequence the public have benefited. The 
effect on the revennes has been as follows:—In 1894 the joint revenues of the 
Brazilian Submarine and Western and Brazilian Companies amounted to 
£453,298 ; in 1892, when our route was opened, to £896,738, whereas last year the 
total was £392,461. These figures give a solid reason for attention to the 
clients, and have doubtless contributed to the betterment in the Bouth American 
service which your correspondent has observed. If similar conditions ruled in 
Australasian business perhaps“ A. E. B." is right in assuming that the service 
to Australia would be improved. 

Iam, &c., 

South Amcrican Cable Company, Limited, E. W. PARSONE, Secretary. 

106, Cannon Street, E. C., July 8rd, 1899. 


Pacific Cable, — On Monday and Tuesday last Mr. 
Chamberlain and the Oharcallor of the Exchequer met the High 
Commissioner for Canada, and the Agents-General for New South 
Wales, Victoria, New Zealand, and Queensland, with & view to 
examining into the opinions held by the Dominion and the Colonies 
on the organisation of the Pacific cable scheme. Ia a few days this 
conference will be joined by Mr. Tarte, Minister of Pablie Works in 
the Canadian Ministry, and Sir Sandford Fleming, who, together 
with Lord Strathcona and Mount Royal, have bsen appointed by the 
Canadian Government as Canada's representatives on the conference. 
Both in the Goverament and among the colonial representatives there 
is a desire to make the scheme as comprehensive and as broadly in 
keeping with a great Imperial ides as circumstances will allow. 

It is reported in the Daily Nevs that at the conference held on 
Tuesday a basis satisfactory to both sides has been reached, and that 
the genera! principles on which the scheme is to proceed have 
been provisionally agreed to. The Colonial Governments will at 
once be communicated with. Probably a board of delegates will be 
appointed to settle certain details, and take all preliminary steps. 
Unless some fresh hitch occurs the cable will be an Imperial affair, 
in the fullest sense of the words. Those who have consistently 
advocated the scheme have reason to rejoice that the Government 
has at last been aroused to a sense of its importance. 

In the House of Commons on Tuesday Mr. Hogan (Tipperary, 
Mid.) asked the Secretary of State for the Oolonies whether the 
business of the approaching conference of representatives of the 
Imperial and Colonial Governments would be limited to a readjust- 
ment of financial responsibilities in connection with the construction 
and working of the proposed Pacific cable, or whether it was p 
to discuss questions generally affecting the telegraphic ce of 
the Empire. 

Mr. Chamberlain, in reply, said the ау purpose of the conference 
is to discuss matters relating to the prop Pacific cable. 


Reduction of Telegraph Rates to India.—On Wed- 
nesday of last week Mr. Webster asked the Secretary to the Treasury, 
аз рн the Postmaster-General, if his attention had been 
called to the present high charges and inequalities in the scale of 
charges for sending telegrams from the United Kingdom to many 
British sions and foreign countries; and if the Government 
propo to take any steps to remedy this state of affairs by sug- 
gesting an Internatione l Conference in regard to them or otherwise. 
Mr. Hanbury: “The attention of the Postmaster-General has from 
time to time been called to this matter. He has not received any 


` general representation on the subject, bat I understand that commu- 


nications have recently been addressed to the Chancellor of She 
Exchequer, by whom, no doubt, they will be carefully considered. 
With the consent of the companies, considerable reductions were 
made at the last International Telegraph Conference at Bada-Pesth, 
and at the next International Telegraph Conference, to be held in 
1901, there will be an opportunity for again bringing the charges 
under review.” 

As regarda this reply, we may remark the year 1901 seems to us to 
be rather too much in the future, especially when we call to mind 
that at the Buda-Pesth Interrational Telegraph Conference, although 
some reductions were made, the companies firmly declined to make 
any redaction in Iadian rates, notwithstanding the pressure put upon 
them from several sources, notably from the Indian Goverament 
Telegraph Department, who, we understand are willing to bear their 
share in a reduction of the rates. We understand that the proposed 
deputation to Mr. Balfour, on the subject of cheapening telegraph 
communication, has b:en postponed, pending the receipt of despatches 
from the Government of India. 


The Telephone Service.—In the House of Commons 
the other day, Mr. Kimber asked tho Becretary to the Treasury if he, 
or the Post Office, or any other Government depattment had made any 
estimate of the probable return which the State would obtain on the 
expenditure of the two millions of money in competition with the 
National Telepbone Company, and of its effect on the royalties of 
£114,000 a year now receivable from the c. mpauy ; whether, for com- 
parison therewitb, any estimate had been e of the probable return 
which would be obtained at once if the company were extinguished or 
converted into a State department and its capital converted into a stock 
with a limited interest of 3 per cent. ; if so, would he lay a copy of 
such estimate before ths House; and, if no such estimates had bcen 
made, would he cause them to be p epared; and would he also lay a 
copy of the proposed new arrangements with the Telephone Company 
before the House, and not merely before the members of the Standing 
Committee. Mr. Hanbury in reply said: The two millions are 
intended partly for the provinces and partly for London. So far as 
the provinces are concerned, the expenditure will be chiefiy in 
places where the company is not workiog or where there is already 
competition between it and the Post Office. No question of royalty 
arises in such cases. In London, where there will be comp:»ti*ion 
with the National Telephone Company even if the rates of the com- 
pany, and therefore the royalty, are reduced, ths reduction will, it 


is antizipated, Ыз more than counterbalanced by the increased 


number of subscribers. The answer ts the second paragraph is in 
the negative. The proposed new arrangements bave ready been 
laid before the House in the usual printed notices. 


CONTRACTS OPEN AND CLOSED. 


Annfield Plain. — July 18:h. The Urban District 
Coancil invites tenders for the supply cf tbe necessary plant required 


—— 
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for an installation of electric light for the lighting of their district: 
(1) For engines and dynamo; and (2) for poles, cables, &c. Particu- 
lars on application to Mr T. J. Trowsdale, Surveyor to the Council. 


Barton-upon-Irwell.—Jaly 18th. The Guardians want 
tenders for the electrical plent for lighting their new infirmary 
buildings at Patricroft. See “Official Notices this week. 


Battersea.—August 31st. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), aud batteries for the 
electricity works. See "Official Notioes " this week. 

Brighton.—July 17th. The Council wants tenders for 
the supply of O.I. water tanks (40,000 gals. capacity) with support- 
ing stracture at the electricity works. See Official Notices” this 
week for panticulars. 


Canary Islands.—July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establisbment and working of & 

hone system between Haris and Arrecife with three intermediate 
stations on the island of Lanszaroto, Canaries. Tenders to be sent to 
Le Direccion General de Correos y Telegrafos, 10, Oallede Oarretas, 
Madrid, whence particulars may be obtained. 


Denbigh.—The North Wales Counties Lunatio Asylum 
Committee wants tenders for the supply of engines, dynamos, switch- 
board, injector, piping, and foundations, also wiring of buildings for 
electric lighting. See Official Notices this week. 


Dublin.—Jaly 10th. 'The Richmond District Asylum 
Committee is inviting tenders for establishing telephonic communi- 
cation between Portrane Asylum and Broadmeadow Waterworks. 
Mr. G. C. Ashlin, 7, Dawson Street, Dublin, is the architect. 


Edinburgh.—July 18th. The Council wants tenders for 
the electric light at the Central Fire Station, Lsuriston. 
Bee “ Official Notices June 30th. 


Glasgow.—July 22nd. The Corporation wants tenders 
for boilers, steam engines (main and auxiliary), three-phase generators, 
continuous current generators, rotary converters, boosters, and static 
transformers, surface condensers, feed pumps, circulating pumps, ard 
sir pumps, all for the electric traction scheme. See our “Official 
Notices " Jane 23rd. 


Glasgow.—July 22nd. The Corporation wants tenders 
for 80 electric tramcar bodies to sample and drawing. See "Official 
No'ices ” June 23rd. 


Glasgow.—August 2nd. The Corporation wants offers 
for the electric work required in connection with its fire alarm and 
A B O telegraph V Air um Specifications, £c., from the chief officer 
0f the Fire Brigade, College Street. 


Halifax.—July 19th. The Corporation wants tenders for 
А conned steam engine and dynamo. See “ Official Notices” Jane 


Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. Particulars 
on application to the clerk of the Gas Works (deposit 12s). 


Pembroke. — July 14th. The Electric Lighting 
Committee wants tenders for a jet condenser with air pump and 
cooling apparatus. Вее '' Official Notices " June 16th. 


Rathmines and Rathgar.—July 14th. The Electric 
Lighting Committee wants tenders for аго lighting equipment (108 
series lam and switch-gear, &c.), steam and other 
pipes, et condenser and cooling apparatus. See Official Notices” 

une 16th. 


Roumania.—J og be 5th. Tenders are being invited until 
the 15th inst. by the Roumanian Post and Telegraph Authorities 
in Bucharest for the supply of 30 tons of galvanised iron wire. 
Particulars from, and tenders to, above. 


Salford.— July 17th. The Salford School Board wants 
tenders for the electric lighting of its new schools in Langworthy 
Road, Bsedley Pendleton. Sse Official Notices" this week. 


Salford.—July 18th. The Tramways Committee wants 
tenders for the supply of a sample tramcar. Вее “Official Notices 
June 30th. 

Salford.—August 8th. The Corporation wants tenders 


fot eight 750-kw. continuous current steam dynamos for electric 
lighting and traction. See "Official Notices " this week. 


South Shields.—July 10th. The corporation wants 
tenders for the supply and erection of arc lamps and posts. See 
"Official Notices " June 30th. 


Sunderland, — July 24th. The Corporation wants 
tenders for the reconstruction and electrical equipment of the 
tramways: (@) permanent way, (5) overhead construction, (c) car 
bodies and trucks. See ' Official Notices” this week. 


Wallasey.—July 20th. Tenders are wanted by the 
Council for alternating current transformers. See Official Notices” 
Jane 23rd. 

Wallasey.—July 20th. The Council wants tenders for 
2 300 kw. alternator with engine combined. See Official Notices” 
Jane 23rd. 

Warrington.—July 18th. The Corporation invites 
teaders for Babcock & Wilcox boilers, economisers, and pumps; high 


speed engines, direct coupled continuous current dynamos, balancers, 
and boosters; jet condensing plant, &o.; work; 10-ton crane; 
switchboard, storage battery, mains, boxes; arc lamps and 
poste. See Official Notices June 23rd. 


West Africa.—July 10th. The Compagnie de Mozam- 
bi of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
tral electrio power station at Deira for lighting and power purposes 

o power on an 
perlod of 35 years. Рано from. and tenders 15, above. 


CLOSED. 


Aberdeen. — The Works Committee of the Harbour. 
Board last week considered a report by Mr. Nicol, harbour engineer, 
regarding the class of crane which should be provided for the new 
sheds at Regent Quay. Inquiries, it was stated, been made аё all 
the principal electric crane makers in the country. After discussing 
the question, the committee agreed to recommend the board to асое 
an offer by Messrs. Wimshurst, Hollick & Oo., London, to supply 
three electric cranes at a total cost of £2,450. These, it is expected, 
could be in position in about five months. 


Dewsbury.—The tender of the Callender Cable and 
Conatruction Oompany, Limited, for the extension of the electricity 
mains to Springfield Terrace, and for a new feeder to bs laid in 
Bradford Road, at the sum of £549, has been accepted by the Gas 
and Electricity Committee. 


Doncaster.—The Electricity Committee has aocepted the 
tender of Messrs. Isles, Limited, of Stanningley, for a 6-ton overhead 
traveller at £355. 


France.—The French Ministry of Posts and Telegraphs 


have just placed contracts for the supply of galvanised iron wire as 


follows:—Les Forges de Franche-Comté, 260 tons, 3 mm. dia.; Les 
Forges de Motor, 100 tons, 3 mm. dia.; and Les Forges de Friminy, 
150 tons, 4 mm. dia. 


Grimsby.—The Town Council has placed a contract with 
Messrs. Hewins & Goodland (£11,525) for the erection of buildings 
for electricity works. 


Halifax.—The Guardians have acce the tender of 
Messrs. H. H. Nunns & Oo., of Halifax, for installing the electric 
light at tre workhouse for £885 143., and that of Messrs. Fowler, 
Lancaster & Co, Birmingham, for wiring and fitting the Poor Law 
offices for the sum of £102 11s. 11d. 


Hull.— The tender of the Danaby and Cadeby Main 
Oolliery Company for the supply of six months’ coal to the Sculcoates 
5 Light Works, has been accepted by the Electrio Light 

ommittee. 


London.—We print the following letter without com- 

ment :— | 

We notice in your issue of June 28rd that you publish a list of tenders for 
Mr. Wyndham's new theatre, under specification from Messrs. Owen, Lucas and 
Pyke, and that it is notified that the Brush Company $ tender has been accepted. 
Their tender is £2,959 10s., ours being £2,724 10s. We think it will be only fair 
to our reputation if you will kindly state in your next issue that the contract 
was offered to us, not at the price at which we had tendered, but under the price 
of the lowest tender, which we declined. We see in your subsequent issue 
of June 30th, that Messsrs. Marryat & Place withdrew their tender of 22,898 10s., - 
as they found they had made an error. 

We make no comment, but think it is only fair that these facts should be 
known.—Yours faithfully,—Stropre & Oo. 


Peterborough.—After a lengthy debate as to labour 
clauses and rates of wages, the Council has confirmed the Lighting 
Committeo's decision to place the tender for boilers for the electricity 
works with Messrs. Danks & Oo. 


Poplar.—The Guardians have accepted the tender of the 
General Electric Company for the supply of electric motors; the 
Hart Accumulator Company, for the supply of secondary batteries; 
Messrs. Speedy, Congden & Oo., for the supply of cables, wires, and 
fittings; and Messrs. Veritys, for the supply of main switchboard 
and distributing boards. 


Warrington.—At a meeting of the Board of Guardians 
on June 218, the tender of Warrington District Electric Light and 
Power Company was accepted for the electric lighting plant and 


„wiring for the new infirmary. A list of the estimates is given 


below :— 

Drake & Gorham а 2x $4 T - zs .. £2,955 

Edmundsons, Limited ves T is ss es s 2,92) 

Calvert & Co. (amended) is си M i sá К 2,193 

Warrington District Electric Light and Power Company 
(accepted) .. $5 zs e Ja 225 Br ja 2,778 

Warrington Electrio Light Company  .. ^a m ad 2,436 

FORTHCOMING EVENT. 


Wednesday, July 12th—At 5 p.m. The Institution of Junior 
Engineers. Visit to the Bhepherd's Bush generating 
station of the Central London Railway 
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NOTES. 


C. G. S. Names.—Following our note of last week regarding 
the article in the Electrical World and Engineer of New 
York on “ The Desirability of Names for the Fandamental 
Electric and Magnetic Unite,” the writer finds two faults 
with the present system of nomenclature of electrical units. 
He complains that while the C. G. S. unita themselves have 
no names, they ought to have them ; and that the names of 
the practical unite—am ohm, &o.—ought to express 
the relation between them and the fundamental unita from 
which they are derived. As an illustration one or two names 
are suggested. For the OC. G. S. unit of current “ flu ” is pro- 

d, and for the ampere (one-tenth of a unit) “ десійо.” 
n the icular case of energy, when the C. G. S. unit has a 
name, the “ erg,” it is pro to call the joule, which is an 
erg multiplied by 107, a septerg. It does not seem likely 
that any substantial gain would result from such alterations 
or inventions of names, To take a common case where 
transformations of units are made. When an analytical 
problem has been solved, and the results have to be applied 
to а practical case, it is usually п , at least with most 
memories, to refer to a pocket-book or text-book for the 
powers of 10 required for each quantity, and this labour 
might be saved by giving names to the practical units which 
would enable the memory to recall the power of 10 required. 
Asa matter of fact, however, this particalar of such 
work is so little troublesome in comparison with the mental 
strain of stating the original relations, and of the subseq лепі 
analytical process, that the change would make no appre- 
ciable difference. Such an arrangement does eventually 
add to knowledge of one kind and detracts from another, and 
the gain may be useful. It is probably more useful to know 
that the unit current is one-tenth of the fundamental unit 
than to recognise the name of Ampere as that of a great 
electrician, but this sort of advantage is easily exaggerated, 
while the confusion accompanying the employment of two 
terms for the same thing is considerable. We may quote a 
ge from the article. But there is no necessity what- 
ever to alienate the за man from the temple of science, 
the doors of which should always be wide open to those who 
seek to enter. To give the practical man the quadrant— 
eleventhetgramme—second unit is to isolate him from real 
scientific knowl of the science he applies.” This over- 
states the case. The practical man who is alienated and 
isolated from the temple of science by talking of amperes, 
to whom the temple doors fly open on murmuring “ Decifla,” 
is our old friend Aladdin. These word systems are like card 
houses, quite unsuitable for living in. As the writer of the 
article judiciously observes, “No harm can be done by the 
creation of these names. The worst that can happen would 
be that they should not come into use.” | 


Oil v. Electric Motor Cars.—E сара members of 
Parliament, scorning to use the usual hansom or private 
carriage to take them to St. Stephen’s, have taken unto them- 
selves motor cars, and these are now called into requisition 
to convey them to the place which * is pigeon-holed and 
honey-combed with guinea-pigs.” The story runs that two 
wise members travelled in electric motor-carriages and 
were duly admitted to Palace Yard, but a third, who drove 
an ой motor carriage, was only to be admitted minus the 
carriage, and he accordingly had to alight and foot it. There 
seem to have been some unpleasant occurrences in the yard 
with oil vehicles, and the police have since been on the 
scent with the result aforetold. The announcement that the 
policeman acted withont official instructions does not detract 
very much from the value of the excellent advertisement 
that electricity has received, nor can it redeem the character 
of the oil motor. 


Visits to the City of London Electric Lighting 
Station.—It may probably interest visitors to London to 
know that on payment of 1s. they may be shown round the 
Bankeide station of the City of London Company. A gallery 
runs ue round the engine room, from which excellent 
views of the whole of the generating plant may be obtained. 
The money collected in this way goes towards the employés’ 
sick fund. 


Electric Traction.—At the annual meeting of the Incor- 
porate Association of Municipal and County Engineers held 
at Cardiff, Mr. A. D. Greatorex, of West Bromwich, read a 

per, illustrated with diagrams aud models of cars, on 
‘Electric Tramway Traction,” daring the course of which 
he gave the palm to the overhead system. In the discussion 
which followed the general opinion seemed to confirm this, 
though it was admitted that in a few years something even 
better would be devised. 


Gas Accidents.—Perhaps it is as well to record that a 
gas explosion was responsible for four deaths at the Honley 
Gasworks, near Huddersfield, on Tucsday. The explosion is 
suppo:ed to have been caus:d by a spark from a workman's 
chisel coming in contact with some unexhausted gas in the 
holder, which was being removed. When an electric shock 
fatality occurs at an electricity works there is a good deal 
said about it, but we think comparative statistics "е 
the number of accidents and fatalities due to gas ап 
electricity respectively, both at works and on consumers’ 
premises, would afford interesting though gruerome reading. 


The Electrical Engineers (R.E.) Volunteers,—This 
corps will take part in the great Volunteer review before 
H.R.H. the Prince of Wales on July 8tb, on the Horse 
Guards Parade. They will march past in two companies 
with the lst Middlesex R. E. Volunteers, and will number 
about 116 officers and men. The members will assemble at 
College Street, Fulham Road, near South Kensington 
station, at 2 30, in review order, helmet, pouch, water“ bottle, 
and haversack ; no leggings. Company drill Monday at 7, 
Wellington Barracks ; Wednesday, 7.15, Wellington Bar- 
ipn z undress uniform; Thursday, company drill, 
7 o'clock. 


Electric Transmission for Brazilian Gold Mines.— 
The engineer (Mr. (:eorge Chalmers) of the St. John de Rey 
and the Morro Velho Gold Mines, in the State of Minas 
(taraes, Brazil, is proposing to lay down a large electric 
transmission of power plant to utilise the energy of some 
falls near the mines. Á continnous current plant has been 
at work for some time, but the work now proposed will pro- 
bably be carried ont on the multiphase alternating current 


system. 


The Tramways and Light Railways Association.— 
We have received a circular giving details relating to the 
above newly-formed association which has been brought into 
existence with a view to providing an efficient organization 
to adequately represent all interests in the tramway and dight 
railway industries. The objects of the association may be 
гаа. from the following extracts from the official 
circular :— 


Extensive applications of electricity to tramways, the encourage- 
ment given to the promotion of interurban and other lines by the 
of the Light Railways Act, and the formation of tramway 
ments by various corporations, have brovght new interests and 
capital into the industry. As all tramway and light railway enter- 
prises, whether promoted by corporations or companies, are initiated 
under, and controlled by, the same Legislative Acts, they have of 
necessity many relations in common, and they require some organi- 
gation capable of expressing and enforcing upon public attention their 
common views and requirements. There can b» no doubt that repre- 
sentations on many subjects require from time to time to be made to 
Parliament, the Board of Trade, the Light Railway Commissioners 
and other authorities, and it is obvious that these representations will 
be made with greater force by a representative association than by 
separate corporations, comp mies or individuals. 


The association will endeavour to advance the welfare of 
the industry in such other directions as may seem desirable. 
The first members of the Council are Messrs. George 
Richardson, George F. Fry, Emile Garcke, J. Barber Glenn, 
W. M. Murphy and S. Sellon, all of whom are in the thick 
of tramway promotion and construction work. Mr. A. M. 
Wilcox, editor of the Railway World, has been appointed 
honorary secretary, and that journal will be the official organ 
of the association. Forms are out jast now for the first 
election of members. 
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Appointments Vacant.—The West Ham Council wants 
an electrical engineer for designing and supervising the con- 
struction of plant and machinery, &c., for electric lighting 
and traction, at £450 per annum. A shift engineer is also 
want»d. See “Official Notices " this week. 


Appointments—Mr. J. McFall Smyth, one of the 
assistants at the Blackburn Corporation electricity works, 
has b2en appointed electrical engineer of Keighley. 

Mr. C. A. Midgley, chief assistant electrical engineer at 
Wakefield, has been appointed electrical engineer to the York 


Corporation. 


Obituary. — We learn with great regret of the 
death of Mr. Thomas Connolly, of Connolly Bros, 
which — occurred on June 21st. Мг. Connolly 
was a native of Newcastle-on-Tyne, where he served 
his apprenticeship as a mechanical engineer in the 
works of Messrs. Armstrong. He migrated to London 
early in the sixties, and a few years later abandoned 
mechanical for electrical engineering, being engaged b 
Messrs. Hoopers Telegraph Company and the Telegra 
Constraction and Maintenance Company. In 1880 he 
received an important appointment in Milan, Italy, where 
he initiated the electrical department of the well-known 
firm of Messrs. Pirelli & Oo. On returning to England he 
settled in Manchester, where he founded, in partnership 
with Mr. John Shaw, the successful business of Messrs. 
Shaw & Connolly, insulated wire and cable manufacturera. 
This business was subsequently transferred to the Okonite 
Company, and on the closing of the latter's Manchester 
works Mr. Connolly retired from active business. He was, 
however, one of the principal shareholders in Connolly Broe., 
Limited. He was a man of varied attainmenta, and was an 
eloquent public speaker. He took an active part in several 
political, social, and scientific circles, and was much in 
demand as a popular lecturer on social and scientific 
subjects. His funeral was attended by a large concourse of 
паа and represertatives of various societies and public 

ies. 


Personal.—On the 22nd ult. the electrical staff of the 
Dublin Electric Tramways Company entertained Mr. R. 
Humphries, the assistant electrical engineer, at the Royal 
Hibernian Hotel, on the oocasion of his marriage. Mr. 
J. W. Towle, electrical superintendent, presided. Mr. 
Humpbries was presented with a gold-monnted purse, con- 
taining £25 on behalf of the staff. The visitors present 
included several members of the British Thomson-Houston 
Company, who are euperintending the erection of the plant 
at the Ringsend station for the D. U. T. Co. 


* Half in Shade and Half in Sun.“ —Last week, in 
writing on the subject of the Pacific cable, a contemporary 
refers to “the discouraging effect of Government competition 
in cable enterprise,” while in reference to “ competitive tele- 
phony,” we find that, according to the same authority, “the 
eystem will only be at its best when it is controlled, and also 


managed, by a State department.” 


CITY NOTES. 


- The Elmore Companies. 


Tum issue of a circular to the shareholders in a number of Elmore 
Companies recalls the efforts we made years ago to prevent the waste 
of money in these undertakings. Years have elapsed, and tangible 
results for the investor are as far off as ever, but the companies have 
existed, and the circular bears all the old evidence of sanguine 
expectations. A Trust Company is to buy up the assets and liabili- 
ties of the old companies, to sell the assets to a new company, and 
to discharge the liabilities. It is unnecessary to follow the maze of 
particulars which the circular contains in explanation of the com- 
plicated arrangement proposed. One cannot but wonder why the 
various concerns are not allowed to die a natural death, instead of 
being transformed in the manner proposed. The name is given of a 
firm who are to provide considerable new capital. Again, it is diffi- 
са to understand why a firm, desirous of embarkivg in the imetal- 


lurgioal business, should not do so without the encumbrance of a 
company with “a past.” 


Elmore’s Trust, Limited. 


Он Thursday afternoon last week a collective meeting of the share- 
holders of Elmore's Patent Copper-Depositing Company, Limited, 
Elmore'sWire Manufacturing Oompany, Limited, Elmore's Foreign and 
Oolonia! Patent Copper Depositing Company, Limited, and Elmore's 
American and Oanadia 1 Patent Copper Depositing Company, 
Limited, was held at the Cannon Street Hotel to consider the scheme 
for the amalgamation of the ar and the formation of Elmore's 
Ter and the English Electro-Metallurgical Company, 


Mr. A. S. ELMORE, who ded, said it was with the greatest satis- 
faction that they came bsfore the meeting to-day to explain something 
practical to them. Every company had sent in an overwhelming 
majority of prcxies in favour of the scheme of amalgamation which 
bad been before them sometime. They had been through troubiou: 
times, but they had overcomeall the difficulties of putting the four com- 
рше оп a financial basis, such as was warranted by the merits of the 

usiness. They had followed a clear and definite policy all through 


leaps and bounds, and had been шщ increasing profits year by 
year, until that day it held a comman 


mpany bad 
delivered 2,000 tons of tubes, and had made a gross profit of £90,000, 


warrant the directors paying a dividend of 3 per cont- pa red pre 
O WAS an 


that no unreasonable terms had been exacted. Tne whole of 
that business might be summed up by saying that the Messrs. Hirsch 
saw it was a good, genuine ess, and were | a ake to recognitce 
the present shareholders' interest in it; they determined to form an 
intermediary company called the Elmore Trust. It might be con- 
sidered a roundabout way of exchanging shares'of the old company 


. into a new one, but there were reasons of the greatest weight for 


carrying this through. The shareholders would at once get their 

ficates in the trust for the shares they now held, 
and they would b» marketable, he believed, at a [е 
minm instead of at a discount. Then they had to pay their 
debts, and that could be best done by the trust, and by ra money 
on the debentures they would 5 £100,000, to which had 
to be added £33,000 which they would reosive as their proportion 
for underwriting preference shares. It had been suggested that they 
might be unable to pay the interest on the debsntures and that the 
holders would foreclose, but the directors had foreseen that difficulty, 
and had added enough to the debentures to provide for their interest 
by sale. Howerer, & from that they anticipated that the profits 
would be sufficient, ving referred to the constitution of the board 
of directors, the chairman said the shareholders would get shares 


in the trust 33 per oent. more in value than the present з, and 
the directors were convinced that they had m an equitable and 
admirable in the interests of the Elmore shareho , and 


it only remained for the sbareholders to support the scheme by 
subeorib for the debenture stock, which should prove an admirable 
investment. Up tothe previous day they had received 188,000 proxy 
pe from all the companies, which was four-fifths of the total. 

Кы derable discussion followed, and various questions were asked 


chairman. 
In reply, the CHAIBMAN raid that erential allotment of deben- 
ture stock would be given to the old shareholders, subject to the 
existing debenture holders who wished to exchange. The existing 
debenture holders would not have the absolute right of exchange, but 
they had come forward and lent their money when it wasa matter of 
life or death to the company, and he thought no one would 
object to them having the choice. Subject to that, the pre- 
ference shareholders would have the priority. Whether the trust 
would continue the business or not was entirely a matter for 
the trust shareholders, and the directors would be entirely 
guided in the matter by the shareholders. Mr. Jeffrey had 
asked why the American Oompany was treated so badly, but he 
fancied that gentleman was under a misapprehension, for his point 
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was that the Oopper Company's shareholders were getting £1 from £1. 
Asa matter of fact, however, only about a year жы those £1 вһатев 
were £2 shares, for the Copper Company reduced their capital. 
Really every company had received the same, except the foreign 
company, which got less, because their assets had b2en parted with to 
other ccmpanies. Asto the patente, the original patents had still a 
period of life, but some were getting towards the end of their life. 
They had, however, filed new patents from time to time, until they 
were almost up to date, and if anyone tried to infringe the original 
patents he wished them j-y—he did not think they would begin to 
do so. "Their position from the patent point of viow was very, very 
strong. 

The meeting ended without any resolation being passed, but sub- 
sequently different meetings of the shareholders of the various com- 
раа were held, and resolutions for voluntary winding up were 

optod. | 


The Electric Construction Company, Limited. 


Tus directors’ report to be submitted to the shareholders on Thurs- 
day, say 13th, 1899, at Winchester House, E. O., at 12.80 p. m., reads 
as follows :— 


в. d. 
The profit of the year ending May 81st last, including the balance 
of 22,079 Os. 6d. brought forward, is n a T .. 21,898 6 39 
Which your directors recommend should be appropriated as 
follows, viz. :— 
In providing a dividend of 7 per cent. on the 
preference shares (to be paid on July 8lst next) £3,500 0 0 
And a dividend of 6 per cent. on the ordinary 
shares (one-half to be paid on July 81st next, 
and one-half on January 81st, 19000 .. 18,452 0 0 
And in adding tothe general reserve fund (which 
will then amount to £20,000) Vs i x 0 
— — 19,969 0 0 
The surplus of £1,41 6 2 


to be carried to next year's accounts. The buildings and plant have 
been fully kept up, and £5,000, as formerly, has been placed to the 
credit of depreciation account—all out of revenue. deprecia- 
tion account now amounts to £28,000. The output of the factories 
goes on increasing, and the high фу of the workmanship and the 
excellence in d m of the manufactures have been fully maintained. 
The works are full of orders, and to meet the growing demand for 
electrical plant, contracts have been entered into for a considerable 
addition to the shops, including tcols and general conveniences for 
the бро of the class of machines now in demand. The 
additional equipment, es tending to economy in production, will 
facilitate prompt execution of orders. The electrical equipment of 
the Ойу and South London Railway extension to Moorgate Street 
has made satisfactory progress, and, it is expected, will be in opera- 
tion within the next few months. The financial arrangements in pro- 
gress last year have been completed, and the first and second 6 per 
cent. mortgage debentures have been converted into 4 per oent. 
debenture stock. The floating debt of the company has also been 
largely reduced by the issue of second mortgage debenture stock, 
bearing 43 per cent, interest. The compenration paid under the 
Workmen's pensation (1897) Act is, for the year, less than £20, 
and as your directors consider it advantageous for the company to 
carry its own risk, £150 of last year’s profit has been to the 
credit of an insurance fund. The directors who retire by rotation at 
the general meeting (and who are eligible for re-election) are Bir 
Henry C. Mance and Mr. Philip Edward Beachcroft. Messrs. James 
Meston & Oo, the auditors for the past year, offer themselves for 
re-election. 


Oldham, Ashton and Hyde Electric Tramway, 
Limited. 


Tum second ordinary general meeting was held on Monday at the 
offices, Donington House, Norfolk Btreet. Mr. Emile Garcke presided, 
and, in moving the adoption of the report, remarked that the state- 
ments of the p ctus had so far been fulfilled. It was true that 
there had been a little delay in completing the work of constraction 
and in opening the lines for traffic, but this had been almost entirely 
owing to the delay on the part of the Oorporation of Ashton, who had 
to supply the жар with the carrent, in not being ready with 
their machinery. was a considerable demand for electrical 
apparatur, and he believed that the Corporation of Ashton had found 
considerable difficulty in getting the plant delivered within the time. 
The Board cf Trade inspection tock plsca on May 25:h last. A few 
points were raised by the Hyde lscal authorities, but in the main 
the installation was found quite satisfactory by the Board of Trade, 
whose certificate, however, which the company received on the 12th 
ult, was provisional only for three months pending the completion 
of the few matters that had to b3 attended to by the con- 
tractors. He was assured by the r that there would be no 
diffculty in doing what was required within the three months, when 
the Board of T certificate would b:come absolute. The Oorpora- 
tion of Hyde claimed that the company had wrongly laid their 
feeders under the footpath, bat the directors had been advised, not 
only by the engineer, but also by the best legal counsel they had b:en 
able to consult, that ths company had been quite correct in 
what d had done. Nevertheless, a writ had been issued 
by the Hyde Oorporation and, curiously enough, the case came 
on for hearing that day. He was not aware of what 
had taken place, and it was not advisable for them whils litigation 
was pending to go further into this matter. As he had said, the 
provisional certificate granted to the company by the Board of Trade 
was received on the 12th ult., and not a moment was lost in opening 
the lines for traffic. As a matter of fact, the cars were started as 


soon as the tel reached the dey dt, and from that day a service 
of cars over the whole route had been running satisfactorily. They 
found, however, that they had not sufticient cars to cope with the 
traffic, and others had been ordered. Since the opening of the lines 
the receipts had averaged about £450 or £460 per week, which was 
in excess of the estimates upon which the statements in the pros- 
pectus were based; and he believed that when the additional cars 
were running the receipts would continue as good, if not better. He 
then referred to the directors’ intention to issue, as originally con- 
templated, £40,000 of debentures at 4 per cent. In all probability 
the whole of the debentures would be placed in one lot, thus saving 
the expense of issuing a prospectus or making a public issue. The 
additional capital wonld be applied to paying the balance due to the 
contractors, to en the car department, and to providing for 20 
additional trailer cars, and for a small amount of extras on the con- 
tracts. They had kopt well within the capital estimates, and the 
debenture money would also leave a small margin of wcrking capital 
—sufficient, the directors believed, to meet all the company's require- 
ments. 

ыг А. R. Монев seconded tke motion, which was carried unani- 
mon · ly. 


United River Plate Telephone Company. 


Tus thirteenth o general meeting of the shareholders of this 
«шрам held on Wednesday last at Winchester House, Old 
Broad Street, Mr. J. Irving Courtenay presiding. 

In moving the adoption of the report, the OmHarBMAN sald it 
was his pleasant duty to congratulate the shareholders on the 
greatly increas.d prosperity of the company duriog the year 
under review. In the opinion of tke company's representa- 
fives at Buenos Ayres, in which the directors agreed, there 
was reason to hope that the handsome advance that hsd been 
made in the profits for the past year would be even exceeded in 
the year they had just entered upon. The indications for continued 
improvement were, they thought, more reliable than at any previous 
time in the history of the company. They must bearin mind that 
the profits had been largely increased of late by the fall in gold, and 
in making any comparison between the year he was dealing with and 
the previous years, the considerable appreciation cf the paper 
dollar should not be forgotten. In regard to the improvement in the 
business of the company, they had now over 8,000 subscribers. 
That is a gratifying record, and as their representatives were un- 
ceasing in their cfforta to give satisfaction to their subscribers, and 
as they would soon have it in their power to much improve the 
system, they were fully justified in looking forward t> a constant 
extension of their business and addition to thenumber of sub:cribers. 
The most important work they had in hand wasthe new central office 
building, which was progressing rapidly and was expected shortly to 
be ready for use. Referring to the balance-skeet, he said the capital 
outlay had been increased during the year by £4,698, and they must 
expect to add to that largely in the future. The reserve fund of 
£10,000 was a new item which he was sure they were all pleased to 
notice, and which he trusted would regularly increase. The depre- 
ciation fund showed £1,0C0 increase. The balance brought forward 
from the previous year was £6,955, and with the profit for the year 
£33,333, which was nearly £10,000 in excess of last year, 
gave them the very substantial sum of £40,289 for appropriation. 
It is prcposed to diepose of the profit by putting to depreciation 
fund £5,000, £2,000 more than last year, making £9,000 in all. From 
that total it was intended to write off during the present year the 
whole of the £5,504 now remaining on the credit side of the balance 
sheet on the account of the conversion of the 7 per cent. debentures 
and issue of 5 per cent. debenture stock. They next put to reserve 
fund an additional £10,000, increasing that fund to £20,000, and 
then after paying a 6 per cent. dividend, £17,400, they carried 
forward £7,889. He was sure they might congratalate themselves 
on the accounts. 

Mr. Е. GREEN seconded the motion and the report was adopted, 
and subsequently the following resolution was also agreed to :— 

That of the 42,000 unissued shares of £5 each of the company, 40,000 shares 
АЛАП be preference shares, and shall only be allotted and issued as preference 
впатев, 

That such preference shares, if and when issued, shall confer on the holders 
thereof the right toa fixed cumulative preferential dividend at the rate of 5 per 
cent. per annum on the capital for the time being paid up thereon, and shall 


rank, both as regards capital and dividend, in priority to the ordinary shares of 
the company. 


Crompton & Co., Limited. 


Тнв eleventh report of the directors, to be presented at the meeting 
of shareholders at Cannon Street Hotel, on Monday, July 10th, a£ 
8 o'clock, reads as follows:—The directors have pleasure in sub- 
mitting their annual statement of accounts, made up to March 31st 
last, from which it will be seen that the net profits for the year 
amount to £23,074 4s. After providing for debenture interest, the 
payment of the interim dividend, and the other items set out in the 
net revenue account, there remains a balance of £15,439 158. 5d. The 
directors propose to set aside the sam of £2,000 for doubtfal debts 
and contingencies, to placa £5,000 to a reserve fund, to pay a dividend 
atthe rats of 7 per cent. per annum for the half-year, free of income- 
tax, making, with the interim dividend paid ia January last, 6 per 
cent. for the year, and to carry the balance, £5,131 10s. 5d., forward. 
The manufactory at Chelmsford has been fully employed during the 
year, but the output has not kept pace with the orders, and їп conse- 
quence, the question of the extension of the new works is forced apon 
the directors, in addition to the erection of the new shops for the 
manufacture of arc lamps, instruments, and awitohboards mentioned 
in tbe last report. The contract department has been busy, and the 
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order book of the company is very full. The increase of business bas 
been satisfactory, and there seems every Propet of its continuing. 
The policy of employing agents in the United Kingdom has been 
abandoned, and instead, branch offices controlled by the company 
have been opened in various centres of trade. This new arrangement 
has proved a success, by increasing the number of orders at a reduced 
cost. Moreover, the goodwill of the branch offices belongs to the 
company and not to agents. In acoordance with the articles of 
association, Mr. Carleton F. Tufnell retires from the board of 
directors by rotation, but offers himself for re-election. The 
са Messrs. J. Н. Dancan & Oo., also offer themselves for re- 
election. | 


STATEMENT OF LIABILITIES AND ASSETS AT MaARCH 8154, 1899. 
CAPITAL AND LIABILITIES, 


£ s. d. £ в. d. 
Authorised issue 54,000 shares at £3 . . 162,000 0 0 
Issued— 82,098 shares at £8.. 96,294 0 0 
Less calls in arrears 844 0 0 
Ы 95,950 0 0 
First mortgage 5 per cent. debentures .. ie y x . . 100,000 0 0 
Loans from bankers, secured by deposit of second debentures .. 37,757 10 7 
Bundry creditors Ww - „„ „ „ „„ we xx же Ge uw ОҢОО 17 б 
Three months’ debenture interest accrued .. .. « . 1,250 0 0 
Doubtful debts and contingencies account А ` 287 1 1 
Unclaimed dividends .. M A i3 96 8 9 
Revenue account balance 15,89 15 5 
£306,725 8 4 
PROPERTY AND ASSETS. 
£ s. d 
Freehold property РА " e T d» zs T .. 985,695 6 
Plant, tools, furniture, fixtures, &c. vs ia © ба .. 63,179 8 
Stock-in-trade and work in progress si Xi si z . . 88,826 7 


Trade debtors ee se ee ee se ee oe ee 
Investments in shares of other companies  .. i ЗЕ zi 
Chelmsford Electric Lighting and other subsidiary companies .. 
Cash &t bankers and in office ys ©» Se sti we - 
Patents account i гә ne ox kd vi va Vs 
Electric cooking and heating department, cost of establishing .. 8, 
Goodwill е о LE J eo oe ae ee oe oe ee eo 
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£805,725 8 4 


Prorit AND Loss Account for the Year ending March 81st, 1899. 


£ s.d 

To Traéing expenses (steam and electric power, labour in stores, 
works salaries and expenses) .. - sd "n ia .. 17,882 9 2 

» Administration and office expenses, rents, rates and taxes, 
salaries, advertisements, &с. .. KT ЖА T EN 8,111 7 2 
„ Repairs to buildings and plant .. ke " КУ ai 25 5 10 
» Depreciation of plant and machinery, patents and fixtures 4159 11 9 
» Balance carried to revenue account .. ʻi i. e 98,074 4 0 
£58,852 17 11 


— 


By Gross profit from trading account, pupiis' premiums, and divi- £ s.d 


dends on investments ; . 58,862 17 11 
£58,352 17 11 
t 
REVENTE ACCOUNT, 
£ в. 4. 
To Interest on debentures .. 65 $4 T $5 T .. 4,394 5 10 
э, Interest on bankers’ advances 2,742 16 2 


Directors’, managing directors’, trus'ces' and auditors’ fees А 2,531 5 0 
Е . m 1 4 


id Income-tax .. m us г 
„ Interim dividend paid January 14th .. 29,886 18 2 
„ Balance a E Еб 8 .. 15,489 15 


b 
—— 18,012 14 11 


£27,681 1 11 

£ s. d. 

By Balance from last year .. т З .. 4,606 17 11 
„ Net profit from profit and loss account. .. 28,074 4 0 
£27,681 111 


— 


We have examined the foregoing balance-sheet, with the accounts and 
vouchers relating thereto, and certify it to be, in our opinion, correct. The 
stock and work in progress has been certified to us һу the secretary and general 
manager. J. Н. Duncan & Co., Chartered Accountants. 

89, Coleman Street, London, Е.С, Auditors. 
June 99th, à 


Electrical Power Storage Company, Limited. 


Tum directors report to May 31st, 1899, says that the net profit for 
the yearis £4,532 18s. 4d., which, with a balance of £356 10s. 7d. from 
last year, amounts to £4,889 8s. 11d., out of which the directors recom- 
mend the payment of a dividend of 5 per cent. on the ordinary share 
capital, which will absorb £4,334 16s., leaving £554 12s. 11d. to be 
carried forward. The company’s buildings, plant, tools, ёс, bave 
been maintained in thorough aud effective repair and condition at a 
eost of £3,541 108. 7d., which sam has been provided entirely out of 
revenue. The amount of business done during the past year is con- 
siderably greater than that of any previous year. The riss in the cost 
of lead and other materials has prevented the company from obtain- 
ing the fall benefit of this increased output, and has necessitated the 
raising of the selling prices. New shops, laboratory, and stores have 
been erected during the year on the ares recently added to the works. 
With these additional premises the company has only just been able 


to meet the demand for its manufactures. The retiring director, 
Bir Daniel Cooper, Bart., offers himself for re-election, also the 
auditors, Messrs. James Meston & Oo. The meeting will be on Thurs- 
day next, July 13th. 


Thomas Parker, Limited. 
THE annual meeting of the shareholders in the above company was 


held at the works, Wednesfield Road, Wolverhampton, on Tuesday. 


Mr. ©. Т. Mander presided. 

The CHAIBMAN moved the pri dp of the report, which appeared 
in the ErzorBicAL Review of last week. Mr. Mander said he had 
a most pleasing task to perform in bringing forward the report of 


. their fifth year's trading. It needed no explanation on his part, 


except to give a reason for declaring so small a dividend as 10 per 
cent. They could readily have paid a very much larger dividend if 
they had thought it wise to do во. But he and the board did not 
believe in going too fast, and they carried £8,000 to reserve inatesd 
of the £2,000 last year. That sum would go into the business and be 
invested probably in labour-saving machinery, and help to make their 
working expenses less in the future. He believed in keeping the 
business on a thoroughly sound basis, and they had thought it wise to 
pay 10 per cent. , Which was very indeed. They carried 

orward £2,439, as against £1,294 last year. They c:uld do with 
some more debentures, because they could wery readily use more 
machinery in their works than they had at present. Their returns 
were very good for the last year. They had plenty of orders, and 
were executing them in a workmanlike and speedy fashion. The 
chairman added that the directors were absolutely satisfied with the 
way in which the concern was going at the present time. 

Mr. T. Рлвкив seconded the adoption of the report, and remarked 
that there was no dark side to the statement. There was no 
“ doctoring of the report. i 

The resolution was carried. 

A proposal by the OnaIRMAN for the payment of 10 par cent. 
dividend was agreed to unanimously. 

Mr. R. Armistead was :eelected as dircctor. Messrs. Allen, 
Edwards & Smith (the auditors of the company) were also re-elected. 
The usual vote of thanks to the chairman closed the meeting. 


Greenwood & Batley, Limited. 


A MBETING of this company was held at the offices, 16, Great George 
Street, Westminster, on July 1st, to receive the report of tho directors 
for the year ending March 31st, 1899. | 

The report stated that the available balance amounted to £25,136 
4s. 2d., of which £10,000 was to be put to reserve; dividends of 7 per 
Cent. on the 3 and 3 per cent. on the ordinary shares, were 
declared, and £2,955 13s. 5d. was carried forward. Tne works were 
in good condition and well employed, and the prospects for the cur- 
rent year were satisfactory, The company has acquired an interest 
in the English De Laval Steam Tarbine Company, Limited, from 
which resuits are anticipated. 

In moving the adoption of the report, the Onarnman, Mr, A. 
Greenwood, referred to the arrears of work due to the engineers’ 
atrike, which caased great delay during the preceding year, and pre- 
veated the profits from being so large as was expected. The cus- 
tomers, however, had been very reasonable, and few orders were 
cancelled. In view of extensions of the business, and in order to 
commence the formation of a reserve fund, the directors considered 
it prudent not to pay a large dividend. The capital account now 
stood at £255,269. A site adjoining their Leeds works had been 
leased to the De Laval Сошралпу, which was now erecting workshops 
upon it; an agreement into which they had entered with the above 
company secured to them the sole rights of selling the turbines in 
the British Empire, and in China, and Japan,as well as the manu- 
facture of all the dynamos used with the turbines, of which 2,000 
were already in use on the Continent. | 

Mr. R. Barr expressed the disappointment of the ordinary 
shareholders at receiving so small a dividend, and suggested that the 
reserve should have been built up by degrees. 

In reply, the OHAIRMAN explained that Greenwood & Batley's 
works were entirely closed for seven months during the strike, so 
that they suffered more than many large firms, whese works were 
only partly affected. 

The report was орон unanimously. | 

Major-General Micklem, the retiring director, and Messrs. Peat 
and Co., the auditors, were re-elected, and Mr. R. Batley proposed а 
hearty vote of thanks to the chairman and directors, which was 
carried unanimously. The proceedings then terminated. 


British Thomson-Houston Company, Limited. 


Tum report states that farther progress has been made in the winding 
up of matters in connection with the old company, referred to in the 
last report. Those losses, which have besn determined, have been 
entirely written cff, whilst subsequent losses and contingencies with 
respect to these contracts taken over from the old company are 
allowed to stand over against the profits upon other contracts in 
courss of execution entered into by the new company. Such profits 
accrued on March 31st, 1899, but not taken credit for, are estimated 
to considerably exceed any loes that may result from the closing of 
these old accounts. The directors anticipate that before the next 
general meeting all outstanding matters in connection with the old 
company will have been cleared off. The profits, after dedacting 
general and technical expenses, discounts, and interest, amount to 
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£52,090, and the available balance is £29,732. The directors recom- 


mend dividends at the rate of 5 per cent. on the “A” and "B" 
shares, and a further 5 per cent. on both classes of shares. 


Prospectuses. 
Тик Metropolitan Electric Supply Company, Limited, has been 
inviting applications this week for an issue of £125,000, 34 per cent. 
mortgage debenture stock at £97. For supplying its present districts 
the company has already established бте generating works, and for 
the ретро, of coping with its ‘increasing business, has recently 
acquired a large freehold property at Willesden, and is erecting 
thereon generating works of exceptional importance and magnitude. 
The site is bounded by two railways, the Grand Junction Caual and 
Acton Lane, thus offering unusual facilities for obtaining coal and 
other materiale on the most economical terms. The first of the three 
contemplated sections of the Willesden works, having a capacity of 
7,500 H.P. (4,500 kilowatts), will be in operation in the coming 
autumn. А second section is in course of construction, and the 
erection of a third section is in contemplation. The estimated total 
output of these sections will, when completed, amount to 22,500 H. P., 
or 13,500 kilowatts. The estimated cost of the first section of the 
Willesden works now nearing completion is £150,000, and the engi- 
neer of the company estimates the cost of each of the remaining two 
sections at approximately a similar amount. The list of applications 
closed on Thursday. 

The Press bas contained notices of the prospectus of the City of 
Carlisle Electric Tramways Company, Limited, which has been 
floated with a capital of £60,000 in £1 shares, and £40,000 4 per cent. 
debenture etook. The routes of the railway radiate from the centre 
of the city to the suburbs, and comprise a total length of 7} miles 
of track. The list clored on Wednesday. 


Electric Construction Company.—The directors have 
resolved to recommend a dividend on the ordinary shares for the 
year ended Slet volt. at the rate of 6 per cent. per annum, one half 
payable on 31st prox., and the other half on January 31et, 1900. 


Cape Electric Tramways, Limited.—The directors 
announce an interim dividend of 34 per cent, free of income-tsx, 
payable on the receipt of the transfer returns from South Africa. 
The transfer books will be closed from 6th to 11th prox., inclusive. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The reos for the 
ber enting July Ist, 1809, were £768 0з, a; aggregate od тт 410,080 


The Bristol Tramways and Carriage Com C 
week endi Jane 30th, 1899, were 45.214 lle, 7d. period 
1899, £2,884 118. d.; increase, 4590 Os, 6d. | 


The ding € pouti London € Com азу 2na oco p for ыжык 
end uly 1699, were ; ending 1898, 7 
decrease, £8, Miles open, 8}. 7 i 

Corporation Hlectrio Tramways.—The rece! for the week 
ending July lst, 1899, were 4210 144. 6d.; week Ending July 2nd, 

1898, 4182 19s, 4d.; increase, £97 15s. 9d. Total receipts to date, 1900, 


. d, е 

4,476; week ending July 2nd, 1906, 8,629. Number of cars, week ending 
July let, 1899, 11; week ending July 2nd, 1896, 10. 

Tbe Dublin United Tramways Oompany.—The receipts for the week ending 

y, June 80th, , were as follows:—D. U. T. Co., horse cars, 

19s. 6d.; ditto, electric cars, £1,317 6s. 84.; D. B. D. Co., electric cars, 

#1 036 198. bd. ; total, 24,586 18s, 24.; corresponding week last D. U. T. 

Oo., e cars, £2 9s. Id.; ditto, electric cars, 19s. 44.; 


horses, as against 11 miles call 
corresponding period last year, " 
The Li Overhead Railway Com .—The receipts for the week ending 
Jul d, 1809, amounted to Td; corresponding week i 
21,566 ; decrease, A104. a те па 
The South Staffordshire Tramways Com The receipts for week end 
Шылк Se чыр ene ees ИЛЫШ 
s w en В ; 
receipts for 96 weeks, £15,801 10s. та. " i ш 


STOCKS AND SHARES. 


Wednesday Evening. 


Wir the holiday reason softly settling down over the electric light- 
ing market, in company with other departments of tbe Stock 
Exchange, we seiz» an opportune moment in which to sum up a few 
of the leading changes during the past half-year. That these should 
be mostly in the nature of small declines (City of London being the 
only violently affected mem bar of the group) is not very surprising 
when one considers the eager boom of last year, which at the 


beginning of 1699 was rapidly subsiding. From the most prominent 
electric lighting companies we take the following list:— — 


| 


Company. | January 8rd. | July 8rd. Rise or fall. 
Bournemouth and Pool ie 11 | gt +2 
Brush Electric .. " $3 ] 1 + 
Charing Cross... Ж" s 12 ll — 1 
Chelsea  .. s T s 94 8: — 14 
City of London .. " x 28 15 — 8 
House- to- House. x s 8 — 1 
London Electric .. si 8ł + 
St. James's . M А 16 17 + 
Westminster... = s 16 144 — 1 


No account has been taken of dividend distributions, and when 
these are allowed for, the electric lighting market will be found to 
have suffered, after all, very little loss. The fear of Vestry com- 
petition has latterly been heard very little of, ard we see no reason 
why the course of the market should not show a steady improvement 
between this and New Year's eve. 

In the little electric railway section the feature bas been the heavy 
fall in Waterloo and City stock. The reason for this is the policy 
adopted at the first by the directors in поё publishing the traffic 
receipts separately, but lumping the returns with those of the London 
and South-Western Company. Reports got about that the line wag 
doing badly, and a good deal (f stock was pressed for sale on the 


Stcck Exchange. 
Here is our list :— 
Company. | January 8rd. July 8rd. Rise or fall. 
City and South London A 68 


Central London .. 


. sul 103 + 
Waterloo and City VE рн ак: сщ (10% t | 

Oentral Londons have been bought by those who anticipate great 
things from the opening of the line. Metropolitan Districts are 
9 points down since the first business day of the year, the Metro- 
politans have fallen 8j. 

Traction shareholders will contemplate with equanimity the list 
of representative securities which we have selected ; in only one case 
has a fall to be noted, and that was not astonishing. The rapid 
strides made with electric traction and light railways in this country 
and all the world over, have led to a series of substantial rises, which, 
in most cases, are fully warranted. 


Company January 3rd. | July 8rd. eise or fall. 
Barcelona Trams T và 184 16 + 2 
Buenos Ayres and Belgrano .. 2 8 | +1 
British Electric Traction  .. 16 l | + 
Imperial Trams. ME g Gu 17 25 +8 
New General Traction.. i b 4 — 1 


The advance in Barcelona as in Bordeaux tramway shares is due to 
the fact that both companies will, in all probability, be acquired by 
the respective Governments of the countries in which the under- 
takings are situated, but British Electric and also Imperial Tramways 
shares are both higher owing to the development in electric traction 
just referred to. The telegraph record runs :— 


Company. January 8rd. July 8rd. Rise or fall. 
Anglo-American “A” ., js 17 | — 8 
Commercial Cable ys " 185 1 + 7 
Cuba Submarine. 15 is 104 - 1 
Eastern oe ee oe ec 176 160 P 16 
Eastern Extension 17 16 — 1 
Reuters. 7 7 None 

11 — 1} 


Globe Telegraph and Trust .. 1? 

The one company whose stock stands higher now than it did at the 
beginning of the year із the Commercial Oable, which is an American 
concern, and little affected by the causes that shake the London 
market. Eastern Telegraph stcck has boen as low as 156 this year, 
and as high as 1833. It was rudely upset, in the first place, by the 
wireless scare, and has lately had the Pacific cable as a thorn 
in its flesh. National Telephones have lost a few shillings since the 
year began. 

In the manufacturing division Babc:ck & Wilcox have risen over 
10 points during the period under review, but Edison & B«an have 
declined 3. Electric Construction exhibit no change. Oallender's 
Oable are 44 to the good, and Henley's Telegraph Works are up 
£2 10s. per share. 

In none of the examples quoted have dividends been calculated. 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


à | Business done 
Stock 
Present or Dividends for Closing osing 
NAME. Quotation, otation 
Issue. E dd June 28th. T 
124, 400 African Direct Telegraph, 4 Y Debs. 585 T ee | 100 101 —106 
25,000 | Amazon Telegraph, shares 10 8— 4 
125,000 Do. do. 5 Y Debs., Nos. 1 to 1,260 Red, 100 85 — 90 
905, 5607 ee Telegraph Stock 61 — 04 
8,07, 2201 do. 6 #, Pref. $i ов we [Stock 1114—1124 
std eve M g b do. m 1 Deferred... eee 006 een Stock T% 7 % e 1 18 
‚151 ubmarine Telegra ds ..| 10 | .. | 153— 152 
76,0001 Do. do. 8 8 Debs. 2nd series, 1906 ... | 100 ies * |110 —114 
44, 000 Chili Telephone, Nos. 1 to PH 000 СТІ) II) eee eon 5 4 eee 21— 8 
10, 000, 0006 Commercial Cable Р 100 | 8 185 —192 
1,882, 5281 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock agi .. 1104 —106 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- je i— 4 
16,000 Cuba Telegraph ... 004 eos eos eee eee eee 10 8 9 =" 10 
6,000 Do. 10 y ^ Pref. eee eos eee eee eee 10 10 | 184— 193 
12,981 | Direct Spanish Telegraph — : si ә 5 4 4 dis 4— 5 
6,000 о do. 10 Y Cum. Pref. " 5 10 — 104 
80,000 Do. do. 4 % Debs. - 2 e| 50 .. iie . |105 —109 Y 
60,7101 Direct United States Cable .. Sas ..| 20 13 Ф 114— 12 
120,000 | Direct West India Cable, 44 5 Reg. Deb. iss ..|100| ... аг .. [102 —105 
4,000,000 | Eastern Telegraph, Ord. Stoo ёв sei Stock 64% *. 1163 —168 
1,795,000 Do. Prt. Stock 100 | ... iss .. 1100 —104 
89,900 ро. Debs., c ag Sere August, 1899... | 100 | 5 * 1101 —104 
1,482, 2881 Do. Mort. De ... Stock 4 *. 1118 —122 
250,000 | Eastern Extension, оао and China Vox em S4 1047 | 16 — 163 
16 2000 [ Do. 6% (Aus. Gov. Bub.) Deb., 1900, red. ann. 226 100 | 5 % 100 —104 
; drgs., reg. 1:00 8,976—4,826 жа 
64,4001 ^ Do. do. Bearer, 1,060—8,975, 4,827—6,400 | 100 | 5 101 —104 
830,0001 Do. Deb. Stock s Stock| 4 120 —124 
85,1001 {е and eed African iris Mort. sd } 100 | 5 101 —105 
46,5001 Do. do. 2844 С 5 100 5 102 —105 
000¹ Do. 4% Mort. Dabs., adero 1 to 8,000, red. 1909 | 100 | 4 108 —1C6 
; Do. 4% ‚ Mt. Debs. (Mauritius Bub. 5 1—8,000 | 25 4 102 —106% 
180,227 | Globe Telegraph an Trust. | 10 4b 11 — 11j 
180, 043 Do. do. 6 % Pref. eee Ir eee 10 6 15 — 152 
150,000 Great Northern Telegraph, of M cuo sss ..| 10 10 814— 824 
83 500 Halifax and г Уне. Cable 95 1st Mort. Debs., ) 100 101 —104 
Pis = Telegraph within Nos. 1 to 1,200, Red. 15 an * ре 
000 uropean Telegra m is T oes ese 10 10 — 5 
100,0001| London Platino-Brasilian Telegraph, 6 % Debs. ... ». | 100 | 6 @ 6 @ .. 109 —112 
71, 000 Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000... ll] T P i—^ 1 
84,000 do. 595 Pref., Nos. 1 to 84,00 E xs г e 1— 1 
400,000 | National а баа, 1 to 490, 000 is aoe see B | 83 6 6 43— 
15,000 Do. 6 Cum. lat Pref. ene [Ir вое 10 6 6 6 11 p 18 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 11 — 18 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 51 
1.829, 711 Do. a Deb. Stock Red. Stock 34 34 34% |100 —103 
171,504 | Oriental Telephone and Klec., Nos. 1 to 171,504, fully id 1; 5 5 5 í— 1 
100,000}| Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1, 100 4 4 .. |1056 —108 
11,889 Reuters see TI] [Ir 006 II eee өө 8 5 5 • — 
8,881 Submarine Oables Trust [TI [rr eee eae eee Cert. coe eae 180 —135 
68,000 | United River Plate Telephone — ies - ag 615%16% 5 — 
151, 7881 Do. do. 5 Debs. eee (Ty) IIT) Stock ooe TT ` 105 —108 
200,000!) West African Telegraph, 5 Y De 100 5 65% 100 —103 
30,008 West Coast of America, Nos. 1—80,000 and 58,001-—58,008 2 1— 1 
150,000 Do. do. 4% Debs., 1—1,600 gua. by Bras. Sub. Tel. | 100 108 —106 
380,631 | Wastern and Brasilian Telegraph 4 Y И Stock 105 —108 
88,821 | West India and Telegraph ve 10 1}— 18 
84,568 Do. do. rg 6 4: Cum. lst Pref. 6. | 10 104— 102 
4,009 Do. do. Cum. 2nd Pref. ... | 10 841— 
80, Do. do. = 5% ebe, Nos. 1 to 1,800 100 106 —108 
158,1 Western Union of 0.8. Telegraph, 6 % Ster. Bonds ... | 100 100 —106 
ELECTRICITY SUPPLY COMPANIES 
80,000 Она Oross p Strand Electricity 8. 7 Cam э. 516 ox T % 8 % | 104— 111 10 — 11 11} | 10§ 
20,000 do. 5 ee 52— eee ee 
84,000 echelon letra Supply, Ord., see oni ы 6%| 8— TÀ— xd| 8 72 
100,000 Do. 95 Deb. Btock Red. A .. (112 —114 112 —114 iei iss 
60,000 | City of London Eleotrio Lighting, Ord. 40 001 10000004. 100 9 6 14 — 16 15 — 17 152 | 14 
40,000 Do 6 Ф Cum. Pref., 1 to 40,000 10 Н 6 13 — 16 13 — 16 14 m 
400,000 5% Deb. Stock, Sorip. (вв. ot £115) ‘all paid | ... X 3 195 —180 123 —128 xd| ... |... 
40,000 | Oounty D ot Lond. & Brush Prov. а Fi У, —40,000 | 10 nil | 11 — 12 11 — 114 пд 11} 
20,000 Do. do. do. 40,001—60, 000| 10 6 К 6 E 695114 — 15 14 — 15 iss 
220,000 Do. 44% Deb. Stock, Prov. Cote (260% to be pa id) Rd. 64 — 56 52 — 54 ха| 63 8 
17,400 | Edmundsons Elec. Oorp., Ord. Shares 1—17,400 .. 5 „ |5 54— — 5 " 
19,661 Howes Electric gue Bupply, Ord., 101 to 19, 681 5| „ |4 6 B 74— 8 71— 83 T8 b Ges 
12,000 7 y ^4 Cum Prei. eee 5 7 Ф т) eee 9 — 10 8 == 94 eee eee 
110,000 | London Electric Зарріу сайа, Limited, Ord. ses 8| ... "S at 4 31— 4 311 
48,050 D do. 6 95 Pref. 5 .. 6% — 7 63— 7 ei а 
100,000 a do. 4% Ist Mt. Db. Stock Rd. Stock "m" .. 104 —1C6 104 —106 ee Р 
62,500 mori Electric Supply, 101 to 62,500 jux . | 10/6 5 6 B 5 „ | 164— 178 163— 174 168 
23,600 о. Nos. 62,501 to 85, 000 10 es .. | 1564— 164 | 164— 163 - ex 
зоо Ф First Mortgage Debentare Stock $ 44° 4} * 118 —121 |117 —119 xd ; 
6,452 Hin Blectric Lighting „ 10 4 6 6 16—17 16 — 17 xd ; 
81,980 Be cde 8 and Pall Mall Electric Light, Ord 171 144% 14 17 — 18 164— 173 173 ; 
20,000 Do. do. 7% Pref., 20,081 to 40,080 7 7 9 — 10 9 — 10 5 
65,000 | South London Blectricity Supply, Ord., #4 paid ... бее б see ià 44— 4 44— 48 m $a 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 T 5/9 Ф 13 Y 12 Ф | 14 — 16 2 — E 143%] 148 
ре * Bubject eoi abaci, eons t Quotations on Liverpool Rook Ез: VRBE 
di Dividends marked Marked | are for L Dear consisting of the latter pack of one gear and the da part of ine Dest. 
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SHARE LIST OF ELECTRICAL COMPANIE Ou. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


ЖАМИ. 


Business done 
a week 


or Dividends for 
Share.| the last three years. 


боа 


Closing 
June 39th. July bib. 


1 10% 0% "7 21— 8 


July 5th, 1899. 


Aluminium A" shares, Nos. 1—60,000 ... .. ... 34— 8i 
Do. 43 VV 18 Mort. Deb. Stock Red. ies Stock 95 —100 95 —100 
Pruan Electric 1. 0 С me S ves ..| 10] .. E^ 6 [4 18 — 19 18 — 19 
о. до. um. ,001—40, 000 
. prem. all pd.) 10 .. mee 14 — 14). | 14 — 16 
Do. do. do. Nos. 40,001—60,000 | 10 | ... is .. |18$— 144 | 18$— 14} 
Do. do. 6 5% Perpetual Debenture Stock ... Stock А .. 126—129 126 —129 
Brush Elecl. Enging., Ord ,1t090,000  .. | Binal | ad |... | We 2 lj— 2i 
Do. on-cum. 6 % Pref., 1 to 90,000 2| asl 4 * es 3)— 28 = 
Do. do. Perp. Deb. Stock .. Stock *. 110 —114  |110 —114 
Do. do. 2nd Deb. Stock Red. Stock .. 103 —106 |103 —106 
Callender's р, Construction shares, Nos. 1—20,000 ... 5 10 0 * 14% 15 %| 14 — 15 14 — 15 
Do. 44 95 1st Mort. Deb. Btock Red. |Stoc .. 114 —117 112 —115 xd 
Central London Railway, Ord. Shared ux. eal, LOO. eu, ks .. | 10§— 11 10j— 11 xd 
Do. do. do. £8 paid жы AON. у, | s i 81— 9 8j— 9 xd 
Do. do. Pref. half-shares £8 paid , í 3 — 34 8 — Zixd 
Do. do. Def. do. £5 paid — 6 51— 5ӱха 
City and South London Railway Stock 14% 4% 24%] 67 — 69 67 — 69 
Do. do. Ord. shares, Nos. 1 to 22 50025 pd. 10 4$— 5} éü— 
Crompton & Оо, пса 1 to Ke ng MONS 8L ue. .. | 9t- 4 | 8t-. 4 
o. 5% lst Mort А в., to 900 о ER КЕ 
£100, and 901 to ll ,000 of £50 Red. T TP TT TP 99 102 99 102 xd 
dison & Swan Utd. EL Let. A* ghares, £3 pd.1 to 99,261 6| 6 6 ске 2— 24 2 — 24 
Do. do. “A” Shares, O1—017,189 | 5 te 6 $ e | 4— 5 4— 5 
Do. do. do. 4 95 Deb. Stock Red. ..[100| .. ies .. | 97 — 99 95 — 97 xd 
Biectric Construction, 1 to 112,100. — | 215 6 6 21— 1 2 — 24 
Do. do. 7 Oum. Pref., 1 to 25,000 2 Ti T 7 8 — 4— 5 
Do. do. 4% Perp. 1st Mort. Deb. Stock vee [Stock] ... 990 .. 1203 —106 95 — 97 xd 
Ei more's Patent Copper ting, 1 to 70, 0 3 и f— i 
Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ..| 10} 7 7 . | 10 — 18 10 — 12 
нен (W. T Telegraph Works, Ord. ... av ..| 10 [10 12 14 244— 254 | 244— 254 
do. 7 Y Pref. >... „| 10] 7 7 7 18 — 20 18 — 20 
De do. do. 4{ Mort. Deb. Stock... Stock 4j є . . 1119 —115 112 —116 
India-Rubber, utta-Percha and T h Works ..| 10 | 10 10 10 95| 21 — 22 21 — 22 
" Do. Wm Y ae do з lst Mort. Debs. | 100 | ... ‘ " ce 101 —105 
тароо өг way, T Sx себ weed dO 8 . e 
Do. do. Pref., £10 peid б» ..| 10 " 5 5 14 — 144 | 18#— 141 , 
Telegraph Construction and Maintenance ТА 12 | 15 16 16 2 87 — 41 88 — 42 384 | .. 
Do. Deb. Bds. Nos. 1 to 1 „500 Red. 1909 ` 100 eos [1 [Ir 105 —108 103 —106 xd 103 ooe 
Telegraph Man кшш, Ога. Мов. 6, 601 to 20, 000 see 5 eee eee ry) d- 92 91— 91 s.. ees 
Do. do. 5% Cm. Prf. Nos. Pen to 20,000 BA suu uS uve uh “aes 6} | 54— 6 e | oe 
Waterloo and City — Ord. Stock 100 | ... ae 8 51104 —107 |104 —107 105 © 


t Quotations on Liverpool Stock 


ess otherwise stated all shares are fully paid. 


Dividends marked f are or а year consisting of the latter part of one your und the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


геш m Electric Bupply, Ordinary £5 (fully paid) 1 
British Aluminium, Ordinary, 1 | RN ы 
House-to-House, 44% Debentures of #100, 1 

Kensington and Knightsbridge 


104—111 ; 7 "m 


Electric Lighting Shares 


£5 (fully paid) 124—134; 1st Preference та 6%, 25 


(tally Oran) s Leid T 


ое 104—107. Dividend, 1898, 


и. га 


National Electric Free Wiring, 10s. paid, W — 18 
Smithfield Market Blectric, 3—4. 
*T. Parker, £10 (fully paid), 18. 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


MARKET QUOTATIONS, Wednesday, July 5th. 


Increase о? 


Increase or 
леч ONES oo ee owt. 6/- ad ee f Ebonite Rod oe [EJ ee per Ib. 8/- 8/- ee 
а ee ee саст sl. sj. "T f ГА Sheet ee ee per lb. 6/- 87 eie 
a н Охо . per owt. - 89/- i g Copper Bars TC . perton £86 £86 8 
a n u . oo 0 Per owt. 6 КИ 9 нь Wire (basis price) per Ib. 1044. 104. ss 
а Ammo . per owt. PU l- n f „ Sheet... . рег юп 4 £56 T 
a Ammonia, fastis (rysia) por ton £26 T 9 „Н Rod .. per ton £86 £86 ys 
an .. per ton 294 £94 is п German Silver Wire . . per lb. 1/6 1/6 m 
« Bl e .. der ton 45 15 46 15 КИ h Gutta-percha, fine . per lb. 6/- 6/- m 
а Bisul of Carbon .. per ton £15 £15 $5 А Indis-rubber, Para fine . per Ib, | 4/03 to 4/14 4/14 je 
Borax e. . рег юп | 416 10 £16 10 oe Iron, Charcoal Sheets per ton £18 £18 T 
a Bensole (90 "/.) per gal. 77 77 v í „ Pig (Cleveland warrants) per ton 69/1 66/. 8/1 ino. 
а gy lo) ete per gal. 6 6/6 2: 1 „ acoordingtosize per ton | From £11 | From £11 " 
a Sulphate.. T .. рег 21 Р „ Scrap, heavy oe . per ton J- to 55/- | 50/- to 
a Nitrate А per ton E 10 298 10 а 4 , Wire vanised No. 8.. per ton £10 18 6 41019 
a White vi . per ton £81 481 A p Lead, її ой .. per ton 414 75| £14 76 Ge 
ё Peroxide ee e per ton £27 10 297 10 oe " Sheet oe ee per ton 76 215 76 ae 
a Methylated 8 . per gal. 9/9 9/9 8 f Mioa (uncut slabs 8'long) .. per Ib. 6/8 6/8 5% S 
a Naphtha, Solvent (90 % at т Manganin Wire No, 98.. .. per lb. . 8g- . oe 
“ч s ee . per gal. 5/6 6/6 ` g Mercury .. .. .. per bottle} £85 5 is 
a Potash, Bichromate, in per lb. 84d. 84d. 8 p Phosphor Bronze, plain castings per lb. | 11 to / | 1/1 to 1/4 M 
a „  Omusic(Tb/009.) . per ten £% su : Р rolled bars &rods per Ib. 11 to 1½ | Witold | .. 
а un Bisulphate ..  .. per ton 496 £85 ‘ " rl'd strip & sheet per lb. m From 1/4. » 
.. per owt. 68/- 68/- . o Platinum Vs . peros. £8 10 10 T 
a Sulphate of Magnesia .. >. person £410 £4 10 p Biliclum Bronze W. per Ib. 103d. to 1/1 | 104d. to 1/1 i 
баро башны Powis . per ton 26 5 66 5 4 Steel, Magnet, aoc'd'g to deso'p'n p. m & £40 ex 
а ” pooovered per ton 45 10 £5 10 Mri Magne in К 258 458 T 
tio d per ton 450 45 0 "e 1 А per ton 4120 10 £120 10 £6 inc 
| s Boal, сезше w. z Er n 9 | 52 4 % Lire Na 10016“. . per b. f 17 E 
"n e n ee per . 
а „ Bichromate, casks — .. per Ib. 234. 918. Р s whic Anti - friction Metals— 
METALS, Фс. “White Ant” brand .. per ton | £40 to £65 | £40 to £65 "T 
* j Yarns, Cotton, Single 101b. bundle a pr lb 1 7 ae 
b Aluminium in ton lots.. per ton 49% 294 <a f » Best Flax, 6 lea. 4 4 
b bile in ton lots.. person | 4191 2191 is j „ Hemp, F ply 10 lbs. per Ib. 
p Babbitt’s metal M . per ton | 265 to £187 | £65 to £187 ӯ » Russian, 10 Ibs. per 
orem Colea 9" to 19") basis per Ib. ] v Jute, 180 lbs. ore oie 2 4 
сн be (brazed) ..  .. perib. 1 1 і Manila, 9 thread £82 10 £82 10 
c „ Wire, basis . per lb. 84d. . k Zino, Sheet (Vielle Montague bid.) aL £80 £80 
Quotations supplied by mesons supplied b W su 
a Messrs. G. Boor & Co. PO f The India- Rubber, Gutta-Percha, and kM orris Ashby, Limi 
b The British Aluminium Company, Ltd, orks Company, Lid. i Messrs. & on 
c М ears. Thos. Bolton & Sons, Messrs. anios & — m Mossrs. W. T. Glover & Co., Ltd. 
4 Messrs. Jackson & Till, n Messrs, Р, & 
в 6 Messrs. Bolling & Lowe. o Messrs. J Matehey & Оо, Ltd. 
į Messrs. Henry O. Teo ё Oo. р The Phosphor Bronse Company, Lad. 
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MACHINE TOOLS.* 


THE importance of modern machine tools and labour-savin 
appliances is becoming sufficiently pronounced to deman l ( 
greater interest is required wire feed type, have made great strides, and the introduction 


serious attention; and an equal or 
of manufacturers who do not 
desire to be left behind in the 
ardent competition now prevailing. 
England, which was formerly the 
home of the machine tool, mus‘ 
look to its laurels and satisfy 
itself that its designs are equally 
efficient with those of its Conti- 
nental competitors. It is true that 
afew English firms are keeping 
abreast of the times, but the 
number is regrettably small, as 
evidenced by the quantity of 
foreign tools imported into this 
country. ; 

The existing high rate of 
wages, and the growing neces- 
sity for greater acouracy in 
manufacture, causes a demand for 
tools of a more elaborate and 
automatic : 

For the introduction and use 
of these modern appliances to 
the best advantage, the designing 
and construction of machine 
tools should hold a more pro- 
minent position in the training 
of шешсе and operators. 

Only a few of the mere im- 

t tools will be described 
in this paper, a snfficient number 
of examples of the more familiar 
tools being given by way of com- 
parison. 


Distinctive Features in Modern 
Tools. 


Perhaps one of the most 
noticeable features of modern 
workshops is the much larger 
variety of tools employed, due 
to the specialisation of each ele- 
mental operation, which, in 
combination with the automatic 
character of the movements, re- 
sults in marvellous acouracy and 
interchangeability of the pro- 
ductions. 

The not infrequent English 
practice of using rough cast gear 
wheels (or at best еше cleaned) 
is supplanted by the adoption of 
machine cut wheels — in many 
cases cut direct from the solid. 

The employment of ball bear- 
ings for machines having consider- 
able end thrust (especially where 
sensitivenees is required) is grow- 
ing more and more general. 
When first introduced they, were 
regarded more in the light of a 
lnxary, but are rapidly claiming 
for themselves the position of 
necessity. 

Screw cutting arrangements 
of lathes have been greatly im- 
Proved by the introduction of 
“nest” ing, controlled by the 
timple manipulation of a lever on 
the front. The regulation of the 
feed (from a back shaft), work d 
bya lever in front, deprives the 


— — 


operator of all excuse for not employing the most economical 

speed. The hardening and grinding of important working 

parts is receiving ап increased amount of attention. 
Automatic machines, especially those of the capstan and 
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* Rditorial abstract of a paper, on.. Machine Tools," 


Amos, recently read before the Society of Engineers. 


by E. C. 


Fia, 3. | 


of an electric system of driving is another indication of 
modern practice. 
The limits of space preclude reference to numerous other 


— ——— — — 
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characteristios of the modern tool, which, judging by the 
nt rate of progress, will itself, in the not distant future, 
me obsolete. 


* DESCRIPTION OF TOOLS. Lathes— Plain Types. 


In referring to lathes, the late Sir Joseph Whitworth 
should have special honour, owing to his having introduced 
the true elements of accuracy by means of universal gauges 
and threads, and 
the perfecting of 
the surface plate 
and measuring 

machine. 
^ The following 
are among the 
essentials of a 

ood modern 

the: (1) Hollow 
spindles; (2) Ma- 
chine-cut wheels; 
(3) Hardened steel 
cones or bushes 
for fast head- 
stock ; (4) Turret- 
headed slide 
resta; (5) Friction 
gan gen 
gear; (6) Sliding 
Bpeed of 


that it is difficult to know which particular pattern to select for 


description, and their appearance is so familiar that an illus- 
tration is not required. Those made by H. W. Ward & Co. 
are among the most up to date designs, and compare favour- 
ably with those produced in America, combining the best 
points of the two countries. The wire fecd is a feature 
common to many capstan lathes, and merits a brief descrip- 
tion, being the final adjunct necessary to complete the auto- 

matio character of 


an arrangement 
which provides for 
the feeding up of 
the work through 
the hollow spindle 
of thelathe. The 
operation is as 
follows :—The rod 
from which the 
finished articles 
are to be produced 
is placed through 
the hollow spindle 
and held in posi- 
tion by а self- 
centering gripping 
chuck, w ich is 
actuated by a lever 


saddle at the back of the 
regulated by lever Fia. 4. headstock; a 
in front of lathe ; sliding i 


(7) Ball thrast and other features mentioned elsewhere. 


Light Screw-Cutting Lathes. 
Illustrations, figs. 1 and 2, represent two types of lathes, 


carriage 
produces a constant pressure against the rod by means 
of a weight. By releasing the lever, and thereby the 
work, the weight canses the rod to be pushed through 
the hollow mandrel any desired amount and regulated by a 


the one English, ка КИШЕР stop placed in the 
the other Ameri- ee ee capstan reat. The 
can. The English E nés if is then gripped 
is the stiffer of the ‘ | again, the next 
two, greatly due i | pin or stud (or 
to the box form of other article being 
bed. The gap made) is cut off, 
allows the employ- and the process 
ment of a larger repeated. The 
face plate. bim ч is 
| ormed without 

FOUY Dore stopping the lathe. 
Cutting Lathe, When once set, 
An example of the whole machine 
heavy lathe by is entirely auto- 
Messrs, Hulse was matic, and boys, 
described, 5 owt. or even girls, 
of steel per hour with little tech- 
being removed by nem nical experience 
this lathe, with & — неба are able to pro- 
cut 14 inch deep Fia. 5. duce work from 
by } inch thick. these lathes, 


Heavy Face Lathe. 


Fig. 8 represents a powerful Whitworth 8-foot face plate 
and is specially useful for turning large fi кыш 
ув, the hub being bored simultaneously wi 
ing of the rim. 
Brass Finishers’ Lathe. 

Fig. 4 shows one of Archdale’s brass finishers’ lathes, 
having a 2-inch hollow spindle and 9-inch centres, 
with a six-tool turret and the cutting-off tool carried on the 
back of the cross slide. The chasing apparatus for external 
screws is worked from a master on the back shaft 
and has an improved arrangement for cutting taper threads. 
This tool is more substantial than its American confrère, one 
with a 6-foot bed weighing 1] tons. 


Capstan Lathes. 


This type of lathe, which has come so rapidly to the 
front during the last few years, is made in so many designs 


* The scope of this journal only admits of a selection of the tools 
described and illustrated by the author, and it will be readily under- 
stood that this choice must be more or less arbitrary. The editor 
has оа ra in his selection by considerations of novelty and 

u . 


the turn- 


і 


which formerly required highly skilled labour. 


Flat Turret Lathe. 


Fig. 5 shows an automatic chucking and self-feeding flat 
turret lathe of very rigid construction, designed for pro- 
ducing from the bar extra long work of the stud and pin 
nature, The machine illustrated has 9-inch centres and 
weighs 2} tons, and has 40 feeds from 4 to 800 per inch. 
Work can be reduced 2 inches diameter at one cut. 


(To be continued.) 


POWER TRANSMISSION BY DIRECT AND 
ALTERNATING CURRENTS. 


THIS subject, which was revived by Mr. Swinburne at the 
Civil Engineers’ Conference, has been so often threshed out 
that one would expeot to find electrical engineers ve 
upon, at least, the proper bases of comparison. To fairly 
compare rival systems of electrical power transmission, it is 
essential that the efficiency should be the same in each case— 


Vol, 45. Мо, 1,138, JULY 7, 1899.) THE 


ELEOTRIOAL REVIEW. 85 


otherwise one could prove any system whatever to be the best ! 
Why, then, does Mr. Swinburne disregard this fandamental 
principle, and arbitrarily fix the current density ? This, 
with a given cross section of copper, involves a fixed C?R 
loss in the mains, no matter what power be transmitted by 
them; eo that the percentage 1068 varies by as much as 
200 р cent. in the cases considered by Mr. Swinburne. 

This being so, the practical value of Mr. Swinburne's 
results is seriously discounted. We are glad to observe, 
however, that his calculations are based on the maximum, 
and not on the virtual, values of the pressure ; this is 80 
obviously the correct basis to take, that it is a matter for 
surprise that the contrary view should still receive support. 

We have worked ont the cases considered in the aforesaid 
paper, on the following bases :— Weight of copper, efficiency 
of line, and stress on snsulating material to be constant in 
all cases. The resulta are given below :— | 


CASE I.—One conductor to be earthed (at one point); 
isle between any other wire and earth not to exceed 
у volts. | 


в == resistance of the conductors in parallel 
(a constant). _ 

power sent into line. 

power lost in line. 

: ¢fficiency of line (a constant), 

power factor. | 

current in amperes on direct current system, 
Case I. (a constant). 

An A2, As = currents in amperes (virtual). 

(a) Direct current with two wires; ф = 1. 

Resistance of one conductor = 2 R. 


res 8 = 
Hue un 


Carrent in one conductor = А. 
w = 4A“ R. _V—4aAR 
Wo = Ау. „ E 


(b) Alternating current, one-phase, with two wires; 
$ = 1. i 


Maximum pressure = v Virtual pressure = Vy v 
Current in one conductor = A1. 
w = 4 А) В, | v—4 y2A R 
1 ; | П = — — 3 
w =—— Ai V, | 
"z^ 1 | V | 
whence А =. 77 A, and W = 0'5 A v. | | 
(с) Alternating current, two-phase, with four wires; 
ф = 15 А ‘ 


Same as (5); w = 054 v. | | 
d) Alternating current, two-phase, with three wires. 
mmon return conductor earthed. Maximum pressure 
between either lead and earth = v. „ = 1. 


Current in either lead = 4;. 
„ in return 42 as. 
Resistance of either lead = (2 + 42 ) R. 
» of return = (v3 + 1) в. 
Lose in leads = 2 4? (2 + V2) R. 
„ in return = 2 4? (V2 + 1) R. 
w = AS (6 + 4 V2) K. 


Virtual pressure — VP v. 


W = 2 А, V. 


1 SETA 
Жетт _ ү 
4 v2. 
FF v= 0:69 A v. 
whence А, кау“ and \ 


(e) Alternating current, three-phase, with three wires; 
$ == 1. 

Maximum pressure betwren either insulated condactor and 
earth — у; therefore maximum pressure in one branch 


ваг tion) = -n 
(star connection) = Jy Y: 
1 
Virtual pressure in one branch = - eee 
Current in each conductor = A} 
Resistance of one conductor = 3 к. 


w = 9 А? R. 
WU _ v—8 vg AR 
w= 9. AY. = V ? 
/6 . | 


4 | 
whence 4, = ^3 yọ А, and w = 0°67 А v. 
Effect of low power fastor : — | 
Take (ö) above, with power factor 9. 
10 = 4 А; R. 


1 ф 
Wag Ai v. = 
$ Js d | 7 
whence 4, = Ф. A, and w — E n AV. 
| 92 2 


In general, the power w corresponding with a power 
factor ф is found by multiplying the power found for ф = 1, 
by ¢°, the efficiency being constant. 


Cass IL—Middle point of system earthed; pressure 
between any condactor and earth not to exceed v volts. 
(a) Maximum pressure = 2 v. | 
Current in one conductor = 2 4 (where A has the 
same value as in Case I.). 
n is as before, and w = 4 A v. | 
(b) Maximum pressure = 2 v. Virtual pressure = ү. 
Carrent in one conductor = V? A. 
n is as before, and w = 2 A v. 
(e) Same as (ö); w = 2 A v. 
(d) As in Case I. ү = 0:69 А v. 
(e) Common junction earthed; ф = 1. 
Maximum pressure in one branch = v = max. pressure 
between any conductor and earth. 
Virtual pressure in one branch = ay v. 
. Current in each conductor = 4,. 
10 = 9 А, R. / _V—8 » 2 A R 
* ay "x ү i 


v2. 


whence A; — we Ay 


` Oase III.—All conductors insulated ; pressure between 


and w = 2 A v. 


any two conduotors not to exceed v. 


(a) Same as Oase I. w = A v. 

(b) Same as Case I. w = 0°5 A v. 

(c) Same as (0). w=05 A v. 

(d) Maximum pressure between leads — v. 


v 1 
» „ in one branch = Ve Ve 
Virtual я á „ Sv. 
w = AS (6 + 4 V2) B, _ у—А,(6+4 Vz)R 
W = А; V, ү ' 
4 | 


(e) Same as Case І. W = 067 A v. 
The results are collected іп the following table (No. I.), 
for a power factor of unity :— m | 


TABLE I.—Power Facror UNITY. 


—— — ͤ w— — ER¾.— — FQ Üw'. R 


Current system. ! of — е e 
, conductors. | | 
| I Case 11. | Case III. 
...... АН LE LIE Dc FF RD а Te Ne ere ШЫ E o E 
D re:t is ае 2 1 | 4 1 
Alteroating 1-phase 2 0:5 | 2 05 
i 2 pha | 4 0˙5 2 05 
" » 3 0:69 0 69 0:34 
i 3-phase | 3 | 0 67 3 0:67 
t. 
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In the case of an aerial line in good condition, the insula- 
tion resistance between any two insulated conductors would 
normally be twice that between any one conductor and the 
earth; hence Case II. would be the most QUA aen arrange- 
ment for this purpose, as in this case the insulating material 
is stressed to approximately the same extent between line 
and earth as between the line conductors. 

In the case of an underground line, with concentric cables, 
the stress on the insulating substance between the con- 
ductors is alone important, as the outermost may be earthed 
or not ш effect on this stress; here Case ILI. is the 
pro is of comparison. | 

Goze I. may be applicab'e when for any reason Case 
II. cannot Ъз made use of; this would, however, be 


ee 

aking Cases II. and III., the following table (No. II.) 
shows the relative capabilities of the different systems with 
power factors, 0:9, 0°8, and 0°7— the power factor in the 
case of direct current being, of course, always unity :— 


TABLE II.— POWER FACTOR LESS THAN UNITY. 


TM 


No. of 
Current system. éonductors 


Power transmitted. 


Case II. Case III. 


| | 
\ф-09 ов от | 09 | ов от 


„ MN 


Dir ct.. 2 |4 4 4 11 1 

Alternating 1- phase. 2 1 62 128 0 98 |041 0 32 0˙25 
i 2-pbase... 4 162 128 098/041 032 025 
| з !056:044 034,028 022 017 


өө» | 1 
„ — S-phase.. 3 162125 098 0»54 0˙43 0 33 
А | | 


Bearing in mind the fact that an alternating current 
circuit is always more or less inductive, the enormous 
superiority of the direct current system is very evident from 
these figures, quite apart from considerations of line capacity, 
dielectric hysteresis, &c., which are by no means negligible 
on long lines, especially if part of their length is under- 


groun 

The commutation difficulty, however, is still a fatal bar 
to the use of direct currents at extra high pressures, and 
since the power tranemitted, other things being equal, is 
proportional to the equare of the applied pressare, the alter- 
nating current of whatever description must always be 
preferred for long distance transmission. It is noteworthy 
that the two-phase system with ¿hres wires is hopelessly 
beaten in all cases ; the three-phase system is, on the whole, 
the most advantageous. ty | 

If the problem be altered to that of finding the size of 
mains required to transmit a given power, the solution is 
easily obtained from the results given above. The simplest 
plan is ро to first caloulate the size of mains required 
on the direct current system, with a suitable efficiency, at a 
pressure depending upon the current system to be employed, 
and the maximum stress permitted on the insulating material. 
The relative values of these pressures are given in the 
following table (No. III.) where v is the maximum stress 
pressure as defined in Cases II. and III., and v is the 
pressure in virtual volts between the line conductors in 
the various syatems—excluding the two-phase three-wire 
system from the list as useless :— 


TABLE IIT. 


Max. stress V. | Equivalent 


; d.c. pressure. 
8 Work CCC VVV 
Current system. а: ° | 
Case II. Case III. Case II. Case III. 
meom ũ AA A a, ey "TN HS 
| | 
Dircct eon ove 0 5 v. v. | v. | v. 
Alternating 1. phase | i | Ж? 
" 2-phare 071v. 141% 141 v. 1410 


„ 3. phase v. 0 82 v. 141 v. 163 v. | 141 v. 


The direct current mains are calculated for the pressure 
given iu columns 5 and 6, according to the system adopted ; 
the total cross-section of copper required for the mains on 
any other system is then obtained, by multiplying the value 
of the cross-section for direct current by the multiplier given 


in Table IV. for the corresponding system, allowing for the 


probable value of the power factor :— 
TABLE IV. 


| Multiplying factor. 


Current eon- Case II. | Case III. 


| 
| ЕЕЕ VVV. ĩ u QE З 
| ro 09/08 07 10 09/08 07 


1 2 |26 31 41 2 25 31 41 

3 | 2 an з) 41,15 18 23 |81 

The total cross-section divided by the number of con- 
оа (column 2) gives the cross-section of each con- 

uctor. 

Example.—To transmit 500 kw. (gross) 20 miles, on the 
three-phase system (Case II.), with 90 per cent. efficiency of 
line, maximum stress on insulation 5,000 volta, and power 
factor 0'9. 

Here v = Е = 6,100 volts, and the equivalent D.C. 
pressure = 6,100 x 1°63 = 10,000 volte. Drop in line = 
1,000 volts. Current = 50 amperes. Resistance of line = 
20 ohms. Total cross-section of copper = 2 x 0°09 = 0°18 
tquare inch. Oross-section of copper for three-phase 
system (ф = 09) = 2:5 x 0°18 = 045 square inch. 
ore of each conductor = 0°45 — 3 = 0°15 square 
inch. 
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THE ELECTROLYTIC METHODS OF ZINC 
EXTRACTION. 


By JOHN B. C. KERSHAW, F. I. O. 


THE electrolytic methods of extracting zinc from poor or 
refractory ores have attracted considerable attention from 
metallurgists during the past ten years, and large sums have 
been expended in testing the more promising methods worked 
out in the laboratory upon an indtistrial scale. One ог two 
of these have been successful, but the greater number have 
proved failures. Since there is a tendency in some quarters 
to regard the failures as exceptional and the successes as 
capable of repetition under altered conditions, it may prove 
useful to present to readers of the ELECTRICAL REVIEW а 
summary of the processes which have received, or are now 
receiving, industrial trial; and also to quote some opinions 
relative to the economic aspects of the problem. 

All the wet processes for the extraction of zinc from ite 
ores by aid of electrolysis, are alike in the main features of 
the modus operandi. The roasted ore is leached, in special 
leaching vats or tanks, with a solution of some acid or salt, 
which is able to dissolve ont the zinc. The resulting solu- 
tion of zinc after purification is then electrolysed in a second 
series of vats, with or without diaphragms. The о 
differ merely in the solvent used and in the details of the 
depositing vats. 

The Ashcroft Process.—The solvent used in this process as 
originally tried at Grays, in Essex, and at Newcastle, in 
New South Wales, was a solution of a ferric salt. The гіпо 
solution obtained, after removal of the iron, was then 
electrolysed in vats provided with carbon and iron anodes, 
and with zinc cathodes. Fall details of the process, and of 
the plant erected at Cockle Creek in New South Wales, will 
be found in the Journals mentioned below.“ After trials 
extending over several months in the years 1897 and 1898, at 
the last-named place, the process has been discarded. Mr. 
Ashcroft, in a paper before the Institute of Mining 
and Metallurgy in Jane of last year, gave the three fol- 
lowing as chief causes of this unfortunate ending to the 
tri 


als :— 
1. Falling off in the metal contents of the ore sent for 
treatment from the concentrating plant. 


* Journal Socicty of Arts. Swinburne. Vol. 44. Elektro- 


chemische Zeitschrift, Vol. 4, p. 189. 
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2. Inability to make the process truly cyolic in character, 
owing to the accumulation of 5 other impu- 
rities in the electrolyte. | 

9. Insufficient financial аро for maintenance of the work 
at Cockle Creek, upon the scale for which the plant had been 


The failure of this ur pide dr for which b 
very large sum was pai the Sulphide Corporation 
London, has led to 8 7 taal 1 and the 
failure will undoubtedly render it more difficult to raise 
money in this country for other electro-chemical or eleotro- 
metallurgical developments. | | 

With regard to the second cause of failure mentioned 
above, it is not clear whether any difficulties from the 
accumulation of manganese had occurred during the earlier 
trials at Gra | 

If such arisen, it was certainly a grave error to 
erect plant upon a large scale at Cookle Creek before they 
had been overcome. If, on the other hand, manganese 
caused no trouble жузе ret early experimental work at 
Grays, it would indicate that the ore sent over for treatment 
was not representative of the whole. As matters stand, the 
explanations given for the failure of the process are not com- 
pletely satisfactory, and it is hardly surprising that the 
Engineering and Mining Journal of New York has 

itself in strong terms проп the subject.* 
IT be writer is informed that libel proceedings are threatened 
as a result of the remarks made in the issue referred to ; 
consequently there is some chance of further light being shed 
upon the causes that led to failure. | 

The Dieffenbach  Process.—This process uses as raw 
material a zino-holding iron pyrites mined at Siegen, in 
Weatphalia, containing 8 per oent. zinc before and 15 per 
cent. after roasting. The ore is crushed and is then roasted 
with common salt, in order to convert the zinc sulphide into 
соса = then ipu d water, s iré por 
zinc ide solution is electro in specially designed vata, 
having a closed anode chamber. The chlorine obtained is, 
the writer believes, used for manufacturing bleaching powder. 
This has been in industrial operation at Duisburg, in 
Germany, since 1895. In December, 1896, the works were 
stated to be producing 90 tons of zinc per month, and an 
enlargement was planned for 1897. Only 50 per cent. zinc 
is left in the | ore, and it is ore available for use 
in the iron works of the neighbourhood. The zinc obtained 
ру Ше spen contains from 02 to 05 per cent. impurities 

iefly lead. Peters in a recent article, f however, states 
that the financial results of the Dieffenbach process are un- 
satisfactory, and that the zinc costs double that obtained by 
the ordinary distillation method. Borchers has still more 
recently stated that the works at Duisburg have stopped 
operations, but the cause of failure is not yet known. 

The Siemens and Halske Process.\—This process was 
developed in order to meet the problem of the Broken Hill 
ores, and consists in leaching the roasted ore with a sulphuric 
acid solution, and in electrolysing the resulting acid zinc 
sulphate solution. The process is therefore merely a resur- 
rection of the Letrange extraction process, tried on an ex- 
tensive scale at St. Denis, with unsatisfactory results, some 

ago. The electrolyte contains from 5—10 grammes per 
litre free sulphuric acid, and circulation in the depositing 
vats is promoted by means of air jets. Lead anodes and zino 
cathodes are used. Experimental trials of this process at 
Berlin led to plant on a larger scale being erected for trial of 
the process at Lake Illawarra, N.S.W. These trials do not 
appear to have resulted in success, for the process which it is 
intended to work at Lake Illawarra is not an electrolytic one, 
but is dependent upon the precipitation of zinc as zinc oxide, 
from the zinc sulphate solutions, by means of magnesia. 
The Smelting Company, of Australia, are at present erectin 
a plant for operation of this oxide process. A detail 
description of the plant will be found in the issue of the 
neering and Mining Journal (New York), for September 
176, 1898. 

The Nahnsen Procés consists in the use of a solution 
of the donble sulphate of zinc and sodium as electrolyte, 
and it received trial at the works of the Schlesische 


ө Вее issue for Oc'obser 22nd, 1898. 

t Dingler’s Polyt. Journal, Vol. 309, p. 237. 
t Zetts. f. Elektrochemie, 2nd, 1899. 
$ Patent Nó. 13,494. 1895. 
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Aktien Gesellschaft fiir Zinkhiittenbetrieb at Lipine, in 
Silesia, in 1898. The process was discarded because at 
that time no market existed for pure zinc. According 
to Nahnsen, 3 to 5 tons of coal will produce the electrical 
energy necessary to deposit 1 ton zinc by this ро Тһе 
latest reports from Lipine аге to the effect that the 
Nahnsen process is again in operation there, but no de- 
tails are available. 

The Hoepfner Process.—This process was first tried at 
Fuerfurtb, in Germany, and it is now being worked upon an 
industrial scale in Germany, in Austria, and in this country 
at the Winnington works of Messrs. Brunner, Mond & Co. 
This firm produced 400 tons zino by the Hoepfner process in 
1897, while the works at Fuerfurth is said to have produced 
800 tons in thesame year. The electrolyte used is a solution 
of zincand other chlorides—lead or sodium chloride. The cells 
are divided into anode and cathode compartments by dia- 
phragms of special construction. The cathodes are rotating 

isos of zinc, only РЕ. immersed іп the solution. The anodes 
are of carbon or 0 lead, The rotating disc cathode is held by 
Hoepfner to be one of the chief features of the & tus, 
Binoe by its use treeing and other customary defects of 
elect ре zinc are avoided. The electrolyte is used 
warm. The method of preparation of the zinc chloride 
solution is not by any means clear. Schnabel states 
that it is obtained by leaching the ground and roasted ore 
with an alkaline solution ; while, according to Steinhardt, it 
ig ade a by mixing zinc sulphate solution with the caloium 
chloride liquors of the ammonia soda process. 

In another account of the process*, lead chloride is substi- 
{шей for calcium chloride, and lead sulphate is therefore 
obtained as a by-product, but the writer has not yet dis- 
covered how the lead chloride solution is originally prepared. 
Ingalls states that the output by this proces is 5 kilogrammes 
zinc and 15 kilogrammes bleach pi H. P. day. By a modi- 
fication of his original process Hoepfner claims that he can 
produce 16 kilogrammes zinc per E.H.P. day, but in this case 
the chlorine liberated at the anode is used to raise an —ous 
salt to the —ic state of oxidation, and no bleach is 
therefore obtained. Borchers has recently stated that the 
Hoepfner has ceased operating at Fuerfurth ; but this 
may be due to local or tempo causes, and in the light of 
a recent paper by Hoepfner { it is difficult to believe that 
the process has proved a failure. 

j (To be continued.) 


FOREIGN ELECTRIC MACHINERY. 


[COMMUNICATED. ] 


As the transmission of electrical e from central stations 
becomes more and more universal, the nature of electrical 
engineering manufactures becomes correspondingly о 
п early days the isolated electric plant was the backbone 
of the business; small firms all up and down the country 
made and installed complete planta, sometimes with and 
sometimes without the aid of a consulting engineer. 

Nowadays isolated planta are confined to collieries and 
large factories, where, in fact, they are large enough to be 
classed among the smaller central station plants. 

The demand for electro-dynamic mac has of late set 
in more for dynamos of fairly large output, for the smaller 
consumer is better served from a central station in a town, and 
the large power user puts down a small central station of his 
own; hence dynamo-electric generators of smaller outputs are 
not now so much in demand as formerly. 

The British makers have all along held their own in com- 
petition with the foreigner in the manufacture and installa- 
tion of central station engines and dynamos, and those 
engaged in that branch of the business have prospered, and 
have still a bright future in view. 

The smaller manufacturers have still left to them the 
motor business, but it is a branch of the business in 


© Zeits, f. Angew. Chemie, 1899, p. 36. 
+ Zeits. f. Elektrochemie, March 2nd, 1899, p. 407. 
t Elektrotech, Zeitschrift, November 9rd, 1898, p. 784. 
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which the foreign competitore are most successful, not because 
the foreigners make cheaper or better motors, but simply for 
the reason that they, especially the Americans, have made it 
their business to manufacture motors and their accessories 
which meet the requirements in distributing power in mills, 
factories, &c. . | 

- The small motor is the motor of the future. There is no 
gain in placing a few large motors in a factory to run all 
the shafting and belting as before. To effect a substantial 
saving, shafting and belting must be as far as possible 
abolished, and to accomplish this means a motor for every 
machine to be driven. ` 

This system is акы. here, and has for long been 
suooessful in America, one place in Washington having 400 
motors at work, and we know an engineer in this country 
who, during the past 12 months, has put in over 150 motors 
in various places to displace mechanical distribution. 

But most of the motors put in are American; the chief 
reason for the adoption of foreign motors in these cases is 
given without hesitation, as due to the fact that the machines 
required сап be got promptly from stock; they are complete 
standard machines, reliable, and well tried. 

The British maker has no stock; few of them even stock 
the materials; some of them take orders for machines for 
which they have not got out the drawings, the consequence 
ie, that in the competition the American offers at the same 
price machines well known and tried, complete, ready for 
work from stock. The British maker wants time to make 
his plans, buy his material, and so on, until he makes an 
offer to deliver, say, 20 motors in six months. At the end 
of the six months, in all probability, he will ask to be excused, 
for the reason that he canno; get castings, or wire, or some- 
thing. How can we expect to do business in that way? 
Motor making is pretty much like sewing machine making, 
it cannot be carried ont successfully in a small shop with a 
few old-fashioned tools. A modern sewing machine cou'd 
not be produced in a mechanic’s shop for less than £100, 
while in a properly equipped factory put up for the purpose 
it could be made for £2. | (| 

British makers are still in the mechanio's shop stage; in 
most shops we find dynamos and motors of all sizes, shapes 
and designs being constructed, no regular manufacture, large 
firms competing for the equipment of an electric railway and 
for the supply of a motor to run a milliner's sewing machine, 
neither the milliner's motor, nor the electric railway plant 
being at the time in stock. 

British makers only dabble in motor making ; there is not 
а fully equipped motor factory in Britain turning ont standard 
motors from 1 to 10 horse-power as a speciality, and where we 
could wire for 20 motors to bs delivered within a week. Yet 
there are several such places in America. 

The excuse that they are all so busy that early delivery is 
impossible, is nonsense; a look through the shops at once 
reveals the fact that everything is being made to order, and 
the staff and tools are limited to the minimum required to 
complete the orders in about from three to six months over 
the time fixed for delivery. 

These are the views of one whose business it is to buy and 
deal in dynamos and motors in Britain. 


THE CALCIUM CARBIDE AND ACETYLENE 
GAS INDUSTRIES. 


By JOHN В. 0. KERSHAW, F. I. O. 


I.—PRODUOTION. 


Tum production of calcium carbide in the electric furnace, and the 
utilisation of this carbide for the generation of acatylene gas, con- 
tinues to ba one of the favourite subjects for inventors, and the 
numbers of applications granted during the years 1896—1898 have 
been as follows :— | 

1896, 159; 1897, 172; 1898, 124. 


The tota! for the latter year is not yet complete, and it is probable 
that ultimately the total of 1897 will be exceeded. For the first 
нса of 1899, the number of patent applications granted has 

en 84, | 

In France, patent litigation has been commenced, and the Moissan 
patent is being contested by the Bocié:c de Froges. 


In Germany, the Bullier patent of 1894 has been declared void. In 
this country the Bullier patent of 1895, is antedated by the Willson 
риса (18,348 and 16,705) of 1894. It is over these latter that 

tigation will occur, as several companies are manufacturing in 
defiance of the claims of thoee who have bought the Willson patents. 

As the writer has often prophesied, carbide manufacture is not 
proving a vory profitable industry for some of the companies floated 

this countty during the past few. years. The Midland Acetylene 
Parent Syndicate, with works. at Cradley Heath, has recorded a loss 
of £6,418 on the first 20 months’ trading. The editor of the journal 
of the industry in a recent number,“ refers to the injury resulting 
from the continued trading of insolvent carbide and acetylene oom · 

. According to this writer, three companies ia this country are 

ing carried on by the debenture holders, unknown to the creditors. 

“ They have not paid—nor do they intend to pay, a farthing of their 

existing liabilities." Another case of failure to realiz» the expected 

business or profits, is that of the Acetylene Glas Light Power and 
Oalcium Carbide Company, which is being voluntarily wound up f 

These financial failures completely justify the opinions expreesed 
by the writer in the past, upon the subject of the “boom” in 
келее gas company promotions, and they are the natural result 
of sinking excessive capital under unfavourable conditions in this 
new ET 

That cautionary remarks are not uncalled for is proved by the fact 
that since the commencement of 1898, 14 calcium carbide or 
acetylene gas company promotions have occurred in thts country, 
the aggregate capitalisation of these companies being £543,100. Ia 
one of these prospectuses, the vendors, who are selling their patents in 
a new generator for £50,090, estimate the annual profits at £40,805. 
The shareholders will have considerable interest in checking these 
N at the close of the first year’s tions. | 
six works ia this country, but owing to the pending litigation, com 

works їп this country, о e pen on, COn- 
siderable secrecy is observed, and it is difficult to obtain reliable 
information on the subject. The six works alluded to, are situated 
at Foyers, Huddersfield, Sheffield, Birmiogham, Oradley Heath, 
Ingletop, and Woodside in Burrey. As stated ab ve, the Oradley 
Heath works has not so far ted at a profit. | 

With regard to the details of furnaces and methods of manu- 
facture, a description of the generating mac and furnaces at 
the new carbide works at Saulte Sainte Marie be found in the 
paper named below. 

Patten, in a recent article, has given details and illustrations of all 
the modern forms of carbide furnace $ A recently published book || 
contains some notes upon the earbide works at Langenthal in 
Switzerland. The furnaces at this works are simple in construction, 
and are of the movable hearth type. Three-phase current is used, 
and three furnaces are worked simultaneously, each farnace taking 
current of one phase. The current used is 1,000 —1, 500 amperes at 
75 volts. This is the first instanca, so far as we know, of three-phase 
current being used for furnace work. — 

According to the Electrician, Lamoth and McRae, of Ottawa, have 
patented a new form of carbide furnace, in which carbon 
connect the two electrodes. The heating is, therefore, effected chiefly 
by radiation from these pencils, and not by the arc. 

Forty furnaces of this type are, it is stated, to be erected at 
Ottawa. The Revue Industrielle in a recent issue** describes a method 
for obtaining calciam carbide without the aid of electricity. The 
materials are to be prepared as at present, but with excess of carbon, 
and heated in a furnace supplied with pure oxygen obtained from 
the atmosphere by means of a Linde freezing machine. Patten, in а 
more recent article than thas referred to above, states that multiple 
arc furnacas аге now being used for carbide production. f The latest 
form of carbide furnace, accor to this writer, is 30 feet h, 
absorbs 1,000 amperes at 65—70 volts, and produces 1,500—1,800 Ibs. 
carbide in four hours. The Bertolas furnace is said to be in use at 
Bellegarde, and is described in the paper named below.: f 

The estimates of eapital outlay and manufacturing coste still show 
considerable variation. A writer іа L'/ndustrie Electrochimique given 
an estimate of £332,000 fora plant of an annual capacity of 1,000 
tons,§§ while another authority estimates the capital outlay as £35,000 
for double this output of carbide. This writer estimates the working 
costs when steam-power is used at £23,000 per annum, when water- 
power is used, at £17,500 per annum, on an output of 7 tons carbide 
per day, 350 working days being taken as the basis of calculation. || | 

As regards the actual yield of carbide, the writer just named states 
that 1 E.H.P. now yields 3 5 kgs. carbide per day of 24 hours, while 
Patten asserta that a yield of 43 kge E. H. P. day, is obtained 
in the United States. Haber, his handbook on Technical 
Electro-chemistry,"*** states that in Germany 3 kgs. per E.H.P. day 
of 24 hours are usually obtained, while in the United Btates the 
yield is increased by about 1 kg. The theoretical yield of carbide is 
5 4 kgs. per E.H.P. day of 24 hours, so that the thermal efficiency of 
the process is about 65 per cent. 

Ia а recent report ttt the number of carbide workein operation was 


Journal of Acetylene Gas Lighting, J snuary, 1899. 
t Toe Times, April 13th, 1899. 
t L'Eclairage Electrique, November 5th, 1898 
Electrical World, November 22 1d, 1898. 
" Une Excursion Electrotechnique en Suisse. 
Electrician, November 25th, 1898. 
ее Revue Industrielle, Decembar 10th, 1898. 
Tt American Electrician, January, 1899. 
T Zeitschrift f. Angew. Chemie, 1898, p. 1078, 
ў 
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L' Industrie Electrochimique, September, 1898. 
|| Elektro tech Anzeiger, April 218t, 1898. 
44] American Electrician, January, 1899. 
еее Tech. Elektrochemie, chapter 10. Leipzig, 109 
TIT Engineering, December 9th, 1898. 


Vol. 45 Ro. 1,128, Jory 7, 1899.) 


THE ELEOTRIOAL REVIEW. 39 


given as 32, and the numbor of works building, as 18. To these 
totals must be added six others, so that at the end of the present 
year there may be no fewer than 56 works engaged in the manufacture 
of calcium carbide. Tae probability is, however, that some of the 
orks now in operation, will have to cease production, owing to the 
difücalty of finding a market. No returns are yet available which 
will enable one to gauge accurately the production of carbide in 
Europe, or the present demand for carbide in connection with bond 
fide lighting developments. 


II —UTILISATION. 


‚ Оз the subject of generato:s for production of acetylene gas, Gerdes 
in Glaser's Annalen,* recommends those in which the carbide is 
wholly immersed. Lowes in Cantor Lecture III. on acetylene gas, 
also advises the use of this form of generator, bat states that a larger 
yield of gas is obtained from those generstors in which the water 
slowly rises round the carbide. For ordinary use the latter form 
ү. therefore, Ъз preferred, although the gas ob‘ained from it is 
“з pure. 

In а recent issue of the journal devoted to the calcium carbide and 
acetylene industry, the dangers arising from the use of faulty and 
badly designed generators are alluded to. 

With regard to the properties of acetylene gas, there is little new 
to report. Radwood has published a note dealing with the injarious 
action of acetylene gas upon platinum, when used for beati 
purposes in tbe laboratory.§ Gerdes in Glaser’s Aonalen has reporte 
the results of his experiments upon the poisonous and explosive 
[cen of the р A summary of this paper will be found in the 

ournal named bslo. | 

In the Comp'is Rendus Claude gives details of his researches 
upon the explosive properties of acetylene gas at low 5 

Th» purification of acetylene gas upon a comme scale, ie A 
sabject which is now a considerable attention. As already 
noted, generators in which the carbide is wholly immersed yield the 
parest gas, since the gas in bubbling up through the water is 
subjected to a washing action, and soluble impurities are thus 
removed. All other types of generator when worked with ordinary 
commercial carbide, yield very impure gas, and Stern bas stated that 
none of the methods of chemical purification hith:rto suggested or 
tried, have been completely successfal.** Anew method of purifi- 
cation, patented by Ullman, is described by the rame writer. 
Chromic acid is the agent employed to absorb the impurities, and it 
is claimed for this new method, that all impurities can be removed 
in the one operation. 

The use of acetylene gas as an illuminating agent in remote 
districts, where the cost of ocoal-gas is high, is slowly extending. 
Considerable attention is also being given to the use of mixtures of 
oil-gas and acetylene. In the recent Cantor Lectures on acetylene, ff 
Lewes gives details of his own experiments on this subject. With a 
mixture containing 22 per cent acstylene the illuminating power is 
doubled. If oil-gas costs 63. 6d. per 1,000 cubic feet, and acetylene 
383. to 401. 1,000 cubic feet in the gasometer (the estimate is 
based on carbide at £16 per ton at the factory), the addition will not 
be economics]; but in those plícos where oil-gas costs more than 
Gs. 61. per 1,00) cabic feet the use of acetylene will prove 
remunerativo. 

Details of the acetylene gas lighting plants at Wabash, Indians, 
at Naw Milford, Connecticut, at Milford, Pennsylvania, and at 
Cowdenheath, Scotland, are given in a recent issue of the Progressive 
Agc.t+ At the last named place, the users are not taking kindly to 
the increassd созі (oil-gas was sold at 12s. 6d. per 1,000 cubic feet, 
while acetylene gas is charged 1004. per 1,000 cubic feet), though 
doubtless they appreciate th» improved illumination. In a paper 
recantly read by Vortus before the K. Uagar Naturwiss, Verei a, in 
Buda-Pesth,$$ the author discussed the use of the gas as an illuminant, 
and stated tnat its chief service would be as an enricher for gases of 
lower illaminating power. 

Prof. Thompson, in a short series of lectures delivered at the 
Finsbury Technical Со] гре in 1897, in fact stated that in the States, 
acetylene was being used for this purpose in nearly every gasworks. 
The statement has, however, been contradicted by a writer in the 
Blecirician as regards the gasworks of the Eastern States. Bork, in 
the paper named below, I N nas published details of the costa of definite 
mixtures of oil gas, and acetyl:ne. Worked out to a common basis 
of com , ths mixed gas is only one-haif the cost of the oil-gas 
alone. It mutet Ъз remembered, however, that in actual practice, the 
gain is not in cost, but in increased illumination; the tendency with 
a cheaper illuminant always being to increase the light rather than to 
reduce the cost. A good general article on the use of acstylene as a 
lightiog agent a peared in a recent iesu» of the Engincer.*** This 
article is worthy of attention since it is singularly free from the 
extavazanc) which usually marks articles written in favour of the 
new illaminant. 

With regard to the use of acetylene in gas engines, Grover bas 
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recently issued a pamphlet containiog the results of his own exeri- 
meats upon this subject.* 

In a letter to one of our contemporaries Grover states that in his 
opinion there will be a great future for acetylene motors when 
calcium carbide sells for £5 per ton.t This, we are afraid, is 
tantamount to “ never.” : 
Tais pres ant article can be fittingly concluded by a list of places 
in this country at which acetylene lighting plants are being installed. 
Some of these are, doubtless, now in operation: 

Barnton; North Cave; Needwood Honse, N. B.; Lochalsh pier 
aud station ; Osberton Hall, Worksop ; Volunteer Hall, Lochgilphead ; 
Golf Club House, Burntisland ; Free Church, Montrose; L. M. O. A., 
Grantown-on-Spey; shops at Orowdenheath, N.B.; and railway 
station at Abboyne.t E i 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATHERTS.— 1899. 


Compiled expressly for this journal by W. P. TmBowrsowm & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


12.706. “ Electric muscular exorciser.” A. B. MacuiLLANM. Dated 
June 19ih. (Complete.) 

12,730. "Improved galvanic cell” - Р. Оғғенввоон and H. 
Коскес. Dated June 19th. 

12,731. "Improvements in electrical switches, particularly suitable 
for high voltage connections.” G W. Нот and A. ArTHERLEY. Dated 
June 19th. E 

12,732. ‘ Improvements in electrical switches.“ G. W. Hort and 
A. ATHERLEY. Dated June 19th. | | 

12,750 "Improvements in or relating to electric traction systems.” 
E. Canvenxa and S. Mancen. Dated June 19th. (Complete.) 

12,757. An improved carrent-collecting brush for electro-motors, 
dynamo-electric machines, and the like.” I. Lampavger. Dated 


June 19th. 

12,761. "Improvements in automatic charging apparatus.” C. D. 
Ава. (A. B. Helbig and P. О. F. Hemmore, Germauy.) Dated 
June 19:h. 

12,767. "Improvements in and connected with coin freed elec- 
tricity meters" F. J. Beaumont. Dated June 19th. | 

12,772. “Improvements in electrical resistance baths.” W. C. 
SELLAR. Dated June 19th. ! 

12,787. rovements in devices for breaking electric circaits 
and protecting the same from excessivecarrents.” W. Р. THOMPSON. 
(Tne Rolfe Electric Company, Uaited States.) Dated June 19:h. 

19,788. "Improvements in and relating to carbon conductors for 
electric cells and dynamos.” О. W. HERTEL. Dated June 19th. 


12,789. “Improvements in telephone systems.” R. WIENMAB. 


Dated Jane 19;a. 

12,800. “Improvements in or appertaining to certain multiple 
safety fuse blocks for cl-ctric light wires and other similar electric 
conductors.” M. Н. Barser. Dated June 20th. 

12,829. ‘Improvements in obtaining metals from their fused ores 
oxides and salts by electrical action.” J. BAXERAES DE ALZUGABAY. 
Dated June 20th. : 

12,533. ‘Improvements in filamsnts for electric glow lamps.“ 
G. Влмвюва. Dated Jane 20%. 

12,842. "Improvements in electrostatic measuring instraments.” 
Tre Bersa Tuoxwsowm-Housrom Company, LrurrED. (E. Thomson, 
United States.) Dated June 20th. (Complete). | 

12,869. “Improvements їп driving mechanism for dynamos.” 
W. L. Briss. Dated June 20th. (Complete.) | 

12,874. "Improvements in glass globes, ecreens, covers, or like 
for electrical incandescence and other lampa, and in means for 
manufacturing the same.” M. APPLEGABTH. Dated June 20th. 

19.883. “А method of repairiog incandescence electric lamps.” 
M. Dumont. Dated June 2060. (Date applied for under Patents, йс, 
Act, 1883, Section 108, April 12th, 1892, being date of application in 
France.) 

12904. “Improvements ia working 
tising signs, electrical effects and the like.” 
BLAOKHUBST. Dated June 21st. 

12,919. ‘ Improvements in or relating to the connection of house 
service or Бао conductors to electric mains.” L. ANDREWS and 
J. Grass. Dated June 21st. . 

12,951. "Improved cut-out apparatus for automatically discon- 
necting incandescerc» lamps having filaments of secondary con- 
ductivity.” W. Р. THowPsoW. (The Vereinigte Electricitáts Actien- 
gesellschaft, Austria-Hungary.) Dated June 2186. (Complete.) 


ing colours for adver- - 
F. Квнүтон and W. Н. 


Engineering, December 9th, 1898. 
T Tbe Engineer, February, 1899. 
т Journal Acetylene Gas Lighting, January, 1899. 
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12,956. “Improvements in electric furnaces” La COMPAGNIE 
ELrcTrRo-METALLURGIQUB DES P&ocEDES Gin et LEzLEUx. Dated 
June 21st. (Date apnlied for under Patents, &c., Act, 1883, Section 
103, January 27th, 1899, bsing date of application in France.) 

12,959. “Improvements in or relating to electric motors.” G. 
VERBECEMOZS and P. CarBE. Dated June 21st. 

12,961. “Improvements in and relating to methods of con- 
trolling elcc'rica!ly propelled vehicles.” Р. W. NORTHEY and THE 
ELEOrRIC MotivE Роуев Co., Lro. Dated June 2204. 

12 962. Improvements in electrically propelled vehicles.” 
М№оһтнет avd THe ELECTRIC Morivg Powzna Co., Ітр. 
June 22nd. 

13,008. Improved apparatus for converting alternating currents 
into continuous current." M. Dznr Dated June 2204. (Complete. ) 

13,018. Improvements in electric arc lamps.“ J. B. Barron and 
J. M. GoRHAM. Dated June 22nd. 

13,054. "Improvements in holders for globes and shades of gas 
electric, and other lamps." G.F.BaAxpEBs. Dated June 23rd. 

18,062. ‘Improvements іп and relating to incandescent electric 
lamps. Н. S. Oowx. Dated June 23rd. 

13,074. Improvements in apparatus for electrolysis.” P. Schoor - 
Dated June 23rd. 


13.076. Improved troughing for electric cables.“ G. SUTTON. 
Dated June 288d. 

“ Improvements in electric tram ways or railways.” B. J. B. 
(E. Bonnet, J. Paufique, and G. Liniere, France.) Dated 
June 23rd. ö 

13.105 "'Imprcvemente in electric arc lamps.” Тнв GAR DUs Авс 
LAMP AND ELAC TRIO Co., Lro., and A. D. Jones. Dated June 23rd. 

13,111. "Improvements in and connected with electrical switches " 
E. J. Wap and THe ELECTRIO Morrvg Powsr Company, Ілмітер. 
Dated June 24th. 

13,117. An improved magnetic motor.” B. рварав, W. BAYLIFF, 
and T. D. Barr. Dated June 24th. 

13,118. "Improvements in mechanism for electrically driving 
Roots and like blowers.” A. D. ErLis and W. B. Свіснтох. Dated 
June 24th. 

13,133. Improved means of cooling enclosed electric motors or 
dynamos.” W. TNELL. Dated June 24th. 


18,136. Appliance for telephone pay stations.“ J. E KINGSBURY. 
(The Western Electric Company, United States.) Dated June 24th. 


P. W. 
Dated 


13,138. “Improvements in the construction of cores in electrical 
cables.” С. С. and K.Gutstap. Dated June 24th. 
13,144. "Improvements in or relating to flash light telegraphing 


or signalling apparatus.” J. STEWART. Dated June 24th. 
13,167. An improved electric condenser and the application of 
the same in combination with electrical devices or machines.” 
S8. FRIZ ZOm. Dated June 24th. 
18,174. [ишете in electric signalling apparatus.” F. В. 
HERZOG. Dated June 24th. 


ABSTRAOTS OF PUBLISHED SPHOIFICATIONS, 


Copies of any of these Specifications may be obtained of Meesrs. W. P. 
Tompson & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


21,157. ‘Magnetic and electrical measuring instruments.” J. 
5 1 15th, LP Relates to current «е 
energy ‚ magnetic measurements. The current es throug 
` four stationary rectangular coils. Two of these p arranged 
vertically, and produce a uniform horizontal field ; the other two are 
connected so tbat the current flows in the same direction in all the 
adjacent wires in the middle. These wires are magnetically shielded 
to some extent by surrounding iron, which is carried by a balanced 
frame, and can move vertically to some extent. The balance is pro- 
vided with movable weights to measure the effect of the current on 
the iron. The windings may be modified for use of the instrument 
ава voltmeter or wattmeter, with continuous or alternating currents. 
The iron may be in thin strips bent into LJ-form, and placed together 
from above and below the balance frame, with insulation interposed 
between the overlapping limbs. The instrument may be used for 
observation of the properties of different specimens of iron, and may 
ba provided with current reversing and regulating switches. The 
iron may bs stationary and the coils movable, in which case these 
coils may b3 enlarged to enclose the stationary coils. The coils may 
be replaced by other means for the production of a uniform magnetic 
field. The parts may ba duplicated at the ends of the frame, во that 
the instrament may be used to balance the effects of two specimens of 
iron, оре of which may be a standard piece. The balance may be 
replaced by a part hung by a torsion wire. In the form described a 
. single coil of D form in plan is used. The coils are circular, the 

tort ion wire being placed axially in them. The wire carries а short 
straight tube enclosing a straight part of the coil, and carrying a 
pointer. Two iron specimens may surround the ends of this tube, 
wben the difference of their magnetic effects is to be cbierved ; 
or iron may be placed on one end only. In a modification of this 
instrument the coils are modified to act in the same direction on iron 
at both ends cf the tube. For measurements of large currents, thick 


strips may b» used instead of wire coils. The current supplied 
througb & conductor at some distance behind the front portion 
divides through two strips; the current from the part passes through 
a horizontal semi-circular part, a vertical part, another semi-circular 
part, and a vertical part; the current from the strip passes through 
parte symmetrical with these. The four semi-circular parts replace 
the coils, and the vertical parts the coils, and they act on iron pieces 
carried by a support hung by a torsion wire. The support may carry 
a damping vane in a vessel of oil. The method of using conductors 
partly shielded magnetically may also be applied in sensitive galva- 
позора and other modifications of the instrument described. 2 
claims. 


21,195 “Ап improved continuous current dynamo-electric 
machine.” A. E. Bapaus. Dated September 13th, 1897. A dynamo 
for generating constant continuous currents of low electromotive 
force but considerable current strength, is composed of a bell-shaped 
field magnet, provided with a central core carrying the winding, and 
an annular armvture carrying a number of longitudinal conductors. 
The conductors are connected at their two ends to collecting rings, 
upon which bear brushes connecte 1 together and to the terminals in 
the manner shown. Instead of employing a series of armature con- 
ductors, the currents may be generated in the armature body, which 
n ne case is furnished at each end with a single collecting ring. 

claims. 


21,410. “Improvements in transformers, impedance coils and the 
like.“ W. E. Вовмавр. Dated September 18th, 1897. Inductive 
appliances, such as transformers and impedance coils, have a regular 
rectangular or similar magnetic circuit with windings on ali four 
sides. 3 claims. 


21,484. “Improvements in electric motors.” W. R. Laks. (В. 
Arno, Italy.) Dated September 18th, 1897. Motors, alternating 
current. An asynchronous monophase alternating current motor is 
provided with only one coil or set of coils on the field magnet or 
stator, to which the alternating current is supplied, and the motor is 
started by inserting an additional resistance into the closed coil arma- - 
ture or motor, and giving the latter a small initial impulse. A 
bipolar motor having one pair of coils in the stator and a ера. 
armature winding connected by brushes with resistances, capable of 
being thrown into or out of circuit by means of a switch, is described. 
The initial impulse may be obtained by keeping open one of the 
armature coils at starting, which may be done by arranging the start- 
ing switch so that the contacts in connection with that coil are 
brought together a little after the contacts. Should the armature 
be at a dead point, a second coil is opened by a switch. 2 claims. 


21,496. An electrical water level indicator or recorder.” P. R. 
Cops. Dated September 20th, 1897. Relates to apparatus for indi- 
cating at a distance, electrically, the variations of liquid level. The 
drum is turned backwards and forwards with the rice and fall of the 
liquid by means of a cord and float and a cord and counterweight. 
One of а series of pins is thus brought into contact with a lever (one 
such lever being arranged at each side of the drum), and raises and 
depresses it. The depression has no effect, the connected spring 
simply giving a little until the pin slips past the lever. But when 
the lever is raised against the action of the spring, it ultimately slipa 
over the pin, and the spring in the return movement, which is con- 
trolled by a dash pot, makes a temporary contact with the next pin, 
snd closes circuit for a split battery through the electro-magnet of 
the receiver. A current is thus sent through the electro-magnet in 
& direction dependent upon the direction of motion of the drum. The 
electro-magnet has four poles. Two polarised armatures (with like 
poles turned the same way) are provided, and each armature carries 
a detent arm, whicb, engaging with a pin on a disc, prevents its rota- 
tion under the influences of a cord and weight. By this 
ment, whenever a current passes in either direction through the 
magnet, one only of the armatures is attracted, and releases its disc. 
The disc turns through half a revolution, and one of its pins, engaging 
& toothed wheel, rotates this wheel, and with it the index finger of 
the receiver, through a small angle.  Iostead of an indicator, а 
recording pin may trace a diagram of the variations of level on a 
drum. 3 caia. 


22,215. “Improvements in alternating current energy meters.” 
Тнв Ввітізн THomson-Houstom Company, Liwrrgp. (R. Shand, 
United States.) Dated September 28th, 1897. Energy meters for 
alternating currents in circuits which may be inductive. An arma- 
ture with retarding and registering mechanism of any desired con- 
struction is driven irductively by а current coil, c, and potential coils 
Cl, с. The coil o carries the main current, сга definite fraction of it. 
The coil, c}, is connected in series with an inductarca coil, c?, across 
the mains. The coil c is supplied by the secondary of a transformer 
T, the primary ef which is also connected across the mains. The 
currents in c!, c? thus differ in phase nearly 90? and 180° respectively 
from that in o; the dimensions are made by trial or experiment, such 
that the coils ci, o° together are equivalent to a coil carrying a 
current in quadrature with the electromotive force on the mains. 
In а mcdificaticn, one end of the transformer primary may be con- 
nected to a point on the inductarce coil, c?, as indicated in dotted 
line. In an actual meter the coils с!, C? may be wound togetter 
vn enclose the armature in a plane at right angles to the coil c. 

claims. 


22,610. “А new or improved compcund or material applicable 
for electrical or beat non-conducting or insulating purposes.“ H. J. 


.Brown, О. B. H. ScBuipr, and A. MíackENZIE. Dated Octobar 2nd, 


1897. Insulating compcsitions or materials for electrical and other 
purposes, such as non-conducting coverings for steam boilers, consista 
of mixtures of finely divided or disintegrated mica and silk, either 
felted together or mixed with a cement such as resin, pitch, or shellac. 
The material may be formed to any desired shape or may be applied 
directly to electric conductors. 1 claim. 
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Electrical engineers who have carried out considerable work 
in applying motors to machine driving, lock up the results in 
their. bosoms, and probably the only occasion on which the 
information is produced is when it is desired to confute the 
opinions of others. It is a curious position, bnt it merely 
shows that in spite of electrical engineering societies and their 
set debates, there is always a certain amount of information 
which is withheld. Yet it would be difficnlt to quarrel 
altogether with the custom, for it proceeds from the notion 
that a man is entitled to keep to himself the fruits of his 
experience. It is an unfortunate, and occasionally a short- 
sighted policy, so far as the general spread of information 
is concerned, and, in addition, prevents that comparison of 
resalts which gives us the truth. 

Such a system operates in this wise; if a user of 
machinery writes to several electrical engineering cor- 
tractors to ascertain the best method of driving a given 
machine tool, he is confronted with opinions that are 
entirely at variance with one another, and the most re- 
markable feature is that those opinions are doubtless based 
on actual experience. These differences might be capable of 
easy explanation, but they certainly fill the inquirer with 
misgivings, and may bave the effect of putting him off 
electric motors altogether. 

Of late, some praiseworthy attempts have been made to 
give information as to what power is necessary to drive a 
given machine of a definite size, but here again we find the 
vague generalising already alluded to. In one instance, it 
is stated that the power requisite to drive a machine of certain 
size i8 from 10 to 20 H.P., doubtless a perfectly true state- 
ment, but lacking in that definiteness which would be looked for 
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by а power user. One always advances electrical driving on 
the score of economy, but unless one can back up a general 
statement by some aotual details, the cause of electricity is 
badly served. It ie, of course, interesting to know that 
electric driving saved Messrs So-and-co £8,000 per annum, 
and that Sir A. N. Other finds two boilers will do the work 
that formerly required ten, but one wants to know how really 
bad were the systems previously nsed, and how far can we 
apply to other instances the results obtained by adopting 
electric power? There are, of course, certain definite figures 
available, but, curiously enongh, it is not to the proceedings 
of electrical engineers that one must turn to obtain the most 
useful information, but to such Societies as the North- 
East Coast Society of Engineers and Shipbuilders. In- 
cidentally, electric driving has done more than establish 
proofs of its own economy; it has demonstrated how 
utterly bad shafting can be, and it has in some 
quarters urged upon the owners and managers of 
workshops the importance of employing higher speeds 
for machine tools, not only in extensive works involving 
the transmission of power over somewhat wide areas, but in 
workshops and factories that do not cover any considerable 
ground space. 

It is not difficult to obtain information regarding motor 
driving in а works employing their own private generating 
plant, but the figares in rome instances must be taken with 
. а certain amount of reserve, for one never knows how to 
properly apportion capital and labour charges in places 
where expenses are lumped together. Then, again, in making 
comparisons, it must not be forgotten that electricity has 
certain losses of its own which ought to be carefully borne 
in miod. The general statements occasionally made in the 
interests of electric driving assert that it completely does away 
with shafting. But it would be very undesirabie if that were 
always the case, and, moreover, might establish the fact that an 
electric system was too expensive in first cost. There are 
numerous instances where the most economical arrangement 
of driving by electric motors would be to adopt motors driving 
on to lines of shafting rather than using separate motorr, and 
Mr. W. C. Mountain once prepared some estimates which 
conclusively showed the advantages accruing to the former 
method. He took. in each case a 200-H.P. engine and 
dynamo, but in one instance the work was to be performed 
by four large motors driving on to shafting, and in the 
second by 72 motors, each attached to a macbine. The 
former was estimated to cost £2,700 and the second £4,640, 
a considerable difference in capital outlay, while in 
efficiency the system employing four motors would bs con- 
siderably higher than the other. It is true that there are 
шару conditions where it is highly desirable to use separate 
motors for machines, and in euch cases we arrive at the 
paradoxical conclusion that the economy of the electric 
motor is mainly exemplified when it is not working. 

One of the most desirable directions in which electric 
driving can be extended, is in the small industries whose 
habitat lies contiguous to the public supply mains. Bat, on 
the whole, it cannot be said that either supply companies 
or municipalities offer striking facilities to small users of 
power. The adoption of a bold and vigorous policy in some 
districts would result in a magnificent day load, but 
suppliers of electrical energy are not in the main anxious to 
cultivate the gmall power user. Yet there is everything in 


its favour. Mr. Wordingham, at Manchester, and Mr. 
Gibbings, at Bradford, have conclusively demonstrated the 
financial souudness of encouraging the motor business, 
and we should not bs surprised if this branch of electricity 
supply should in some towns overtop the lighting ; but the 
merits of electric driving must be brought prominently 
before the smaller industries, and that cannot be done at 
the prices charged for electricity in many places. 

There is a terdency among English contractors to stan- 
dardise motors, and that may be taken as a hopefal sign. 
When we hear that American contractors give out a stock 
order for 8,000 motors it affords an indication of what 
making to stock means. But perhaps the most satis- 
factory feature, from an insular point of view, is the strong 
efforts made by home manufacturers to meet the require- 
ments of the times. The fire offices in a somewhat 
arbitrary manner ordered that electric motors should be 
enclosed, to meet which order there have been produced 
а variety of enclosed motore, many of which are very excel- 
lent in their design. At the same time it ought to be placed 
on record what the enactment of the fire offices means. It is 
nothing more or leas than cutting down the efficiency of the 
machine to a third of what it would do if it were open. 
All manufacturers admit the tremendous falling off in effi- 
ciency as a result of enclosing, and some go so far as to say 
that the difference is 50 per cent.; we have heard of a test 
recently made on a motor of the enclosed type, which was 
rated to give 30 B.H.P., and actually gave less than 10. It 
is necessary in many instances to protect motors, but this 
can be usually done without putting them in iron cases. 

The direction in which improvement is urgent, is in the 
switching devices. Of late we have fr«quently heard of the 
excellent work done by electric motors in large works, bat 
the one general complaint is the unreliable nature of the 
switches, resistancer, and cut-outs. 


Ammonium Amalgam.—There is an interesting paper 
on this curious substance by Pocklington in the Chemssches 
Central- Blatt, II., 853, though we believe it was originally 
published in the Elek(rician, Vol. 41, page 457. In order 
to prepare ammonium amalgam, and to measure the E.M.F. 
between a mixture of the amalgam with mercury and a strip 
of copper immersed in copper sulphate solution, the author 
uses a cell oontaining mercury, and divided into two portions 
by & partition which dips into the mercury, but does not 
reach to the bottom of the cell. The ammonium amalgam, 

repared by electrolysing a solution of ammonium chloride 
in one half of the cell, quickly diffuses into the mercury in 
the other half, and here the E. M. F. between the mixture and 
a copper electrode in a solution of copper sulphate is tested. 
Whilst, before the passage of the current, the E. M. F. is 
only 0°16 volt, after it has passed for a few seconds it rises 
to 1°89 volts, but when the circuit is broken it falls quickly. 
Even when the froth formed on the surface of the mercury 
is brushed off, the E.M.F. still remains high. When dilute 
sulphuric or hydrochloric acid is used instead of ammonium 
chloride, the E.M.F. is only 0°1 volt, and with а solution of 
sodium chloride the E M.F. only attains 0°62 volt in 124 
minutes, owing to the slow diffasion of the amalgam, for 
when crystals of the amalgam are transferred to the other 
portion of the cell, the E. M. F. rises to 2°146 vo ts. Potas- 
sium amalgam diffuses even more slowly than sodium 
amalgam. When ammonium amalgam is heated, its volume 
increases by an amount greater than that due to the expan- 
sion of the contained gases. The author concludes that an 
ammonium amalgam is first formed and then decomposes 
into mercury, hydrogen, and ammonia. 
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THE ELECTROLYTIC METHODS OF ZINC 


EXTRACTION. 


By JOHN B. О. KERSHAW, F.I.O. 


(Concluded from page 87.) 


The Cowper-Coles Process.—In this process a solution of 
sulphuric acid is used for leaching the wasted ore; the 
resulting zinc sulphate solution is then eleotrolysed with 
lead anodes and rotating zinc or aluminium cathodes.* 
The process is, therefore, simply а modified form of the 
unsuccessfnl Letrange and Siemens & Halske processes. It 
received experimental trial at Hayle, in Cornwall, in 1897- 
98, and more recently at the mine of the British Broken 
НЩ Proprietary Company in New South Wales. The 
directors of this company in their last report state that the 
кое is not a commercial snccess, but that the Oowper- 

white lead process may be of some service to them. 
Ав Ње latter is not an electrolytic process, its description 
is outside the scope of this article. 

The Hernek Process. — At the electro - metallurgical 
works of Hernek, near St. Petersburg, 714 tons of zino are 
said to be produced annually by means of an electrolytic 

f No details of this process are, however, given by 
Dr. Rostin, the author of the statement; and neither the 
nature of the raw material nor the composition of the leach- 
ing salation is known. | | 

The Swinburne Sulphide Ore Process.— This process, 
which was recently described in our columns, differs from 
all the preceding ones in being a dry process. The ore is 
fused with certain other materials which act as solvents ; and 
the fased mixture is then subjected to the action of the eleo- 


trio current. The silver, the lead, and the zinc are said to be 
completely at the successive stages of the process. 
The is at present undergoing more extended labora- 


tory trials, and in the writer’s opinion is decidedly promising. 
Conelustons.—So far as information is available relative 
to the above wet extraction processes, only two of the six 
have proved successful when operated upon an industrial 
scale, namely :—the Hoepfner and Dieffenbach processes; and 
if Peters’ statement regarding the cost pe sciens the 
latter process be correct, the number of su ul processes 
is reduced to one. | 
In the case of the Hoepfner process, the method has 
been specially designed for the treatment of poor zinc ores 
in connection with ammonia soda worke, and by aid of this 
the chlorine of what has hitherto been a waste 
produot of these works, is to be rendered available for the 
manufacture of bleaching powder. In the Dieffenbach 
process, a zinc-holding pyrites, useless for either acid making, 
or for iron smelting is the raw material ; and not only is 
this ore rendered serviceable for iron production, but 
chlorine is again obtained as a valuable by-product of the 
electrolytic decomposition. 
It ia thus seen that the economic success of these two 


росна is largely due to the value of the constituent ' 


berated at the anode. Of the remaining four wet processes, 
three have already proved failures; and the success of the 
remaining one—t Nahnsen  process—is exceedingly 
problematical. In an earlier article upon this subject,§ the 
writer showed that when nsing zinc sulphate as the electrolyte 
electrical energy alone might be expected to cost 66s. per ton 
of zinc deposited at the cathode. With zino chloride 
the expenditure under this head is lesa, as Zn Ol; has 
a lower decomposing value than Ла SO,. In closing that 
article the writer stated his opinion that it was only when 
working under very special conditions that the wet electro- 
lytic extraction methods wonld have any chance of commer- 
cial success. In confirmation of this view, he may refer 
those interested in the subject to similar expressions of 
opinion by Hoepfner, | by Hasse, апа by Le Verrier.** 
The opinions of the latter have not in this country received 


* ExzornicaL Rzvisw, November 25th, 1898. 
t L’ Electro-chimte, Vol. 3, page 165. 
Exzornica, Review, December 16th, 1898. 
Electricity, New York, January 12th, 1898 
| Electrotech, Zeits. November 3rd, 1898. 
© Zeits:hrift f. Berg. Hiittenwesen. 1897; p. 322. 
ее Annales des Conservatoires dés Arts et Metiers. Vol. 8, 1896. 


the attention which they merit, and the writer thinks it will 
be of service to give a translation of portion of Le Verrier's 
article upon wet electrolytic methods of metal extraction. 

After a detailed description of electro-metallurgical pro- 
сзевея, wet and dry, Le Verrier points out that the Siemens 
and Halske process for the treatment of gold tailings 
and slimes is the only successful wet extraction process. The 
electrolytic processes for refining copper and silver are 
not extraction processes; nor is the electrolytic method of 
nickel recovery from nickel-copper mattes a true extraction 
process. He then continues as follows .— 


All experiments having for their object the electrolytic refining of 
other metals, ap to have been dropped. All electrolytic methods 
for treatment of minerals have failed, and a similar fate is likely to 
overtake the Broken Hill experiments. Electro-galvanising—which 
is entitled to b; classed a success—comes under ths category of 
electro deposition; the carrent merely transfers the metal from anode 
to cathode. 

It is to be noted that all the electrolytic methods of metal deposi- 
tion worked industrially, use soluble anodes.  Hven in the Siemens 
and Halske gold process, in which theory favours the use of an 
insoluble e, an anode of iron has been used, and this is dissolved 
in greater amount than is equivalent to the gold deposited. The 
current is thus never employed to prcduc3 chemical decomposition ; 
it merely serves to effect a tranafer of some metal or other element. 

The deposition of metal at the cathode is always balanced 
chemicaly by the solation of the same or auotber metal at the 
anode, and the process is the better the more mathematically correct 
is this compensation. There is thus a marked difference bstween 
these wet methods and those e upon the electrolysis of 
fused salta, such as those by which aluminium, sodiam, potassium, 
and magnesium are produced. Taese are true extraction processes ; 
insolable anodes are used, and the current itself produces che 
decomposition. 

In view of these facts one may certainly ask whether it will not 
be by fusion methods rather than by wet methods of extraction, that the 
problem of refractory ores, incapable of utilisation by purely 
chemical methods, will be solved, and the domain of electto- 
metallurgy extended. 


These words, though written over three years ago, apply 
with even greater force to-day; for the Ashcroft process 
has failed as La Verrier prophesied, and the problem of 
the economic treatment of refractory sulphide ores will 
probably be solved by one of the two dry processes referred 
to in the ELECTRICAL Review of December 16th, 1898. 


PARLIAMENTARY COMMITTEES, 


7 Omanma Cross лир STRAND BILL. 


Тнв Select Committee of the House of Commons considering the 
Charing Cross and Strand Bill resumed on Wednesday last week, 
when Mr. J. O. Ball was further examined. 

In reply to Mr. RoskELL, WrrNESS said that the City of London 
Company had accumulated £190,000 depreciation account, which was 
invested in consols and other gilt-edged securities. That burden was 
imvosed upon them by the City of London Electric Lighting Act of 
1893. It was an obligation рос upon them by the Corporation, who 
laid the condition down when tenders were asked for. Originally 
they had to put away 74 per cent. of their total capital expenditure 
aud 5 per cent. of their net revenue. When they came to make up 
their first accounta they found that they would never be able to pay 
a dividend at all. Oonscquently they approached the Corporation, 
and after negotiations they were relieved of this obligation to some 
extent, They said that if competition was to be—and they thought 
i¢ unjust and unnecessary, under the circumstances—at least all com- 
petitors should start on level terms, and that if Parliament thought 
wise that his company should put this depreciation aside in t 
manner, and not allow it to be invested in their own business, which was 
most unusual, at least, the would-be competitor should be put under 
the same obligations as themselves. | 

The Оналтвмах: What you complain of is, that the Strand Com- 
pany are allowed to invest their money in their own business ?—My 
point is, that any competitor should be on the same terms. If we 
were relieved of this obligation, which cost us last year over 14, per 
unit, we could supply at the same price as the Oharing Cross Com- 


pany. ; 

Weare not ia the position to relieve you of anything of the kind. 
You consider your hardship is, that you have to invest your money in 
consols, while the promoting company are allowed to invest theirs 
in their own busine s3? —I go beyond . They are under no obliga- 
tion to put any particular percentage to depreciation at all. We are 
under obligation to put no less than 7j per cent. to depreciation. 

Mr. RoskELL: Supposing that obligation was no longer imposed 
on yon, at how much per Board of Trade unit œ uld you supply ii? 
We should be able to bring it down to 5d., which is the maximum of 
the Oharing Cross Company. 

Continuing his evidence, Wrrness said it had been stated that the 
alternating system was not suitable for motive power. Asa matter 
of fact, they had more motive power in the City supplied by the 
alternating system than by the continuous. They hai 180 customers 
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taking 520 horse-power, as against the 4(0 or 500 Н.Р. supplied by 
the Oharing Oross Oompany by the continuous system. was 
apart from the motive power supplied by his company on the ооп: 
tinuous system. They supplied light to the Times newspaper, aud in 
consequence of their g an all-night load they charred th 3 
per unit, and they were to make similar charges to other 
newspapers. The Times newspaper did not take motive power, but 
it they did take it the demand would be so great that they would be 
able to supply at from 2d. to 24d. per unit. Newspapers, however, were 
very conservative, and as they had got steam power it would be 
very difficult for any electric company to induce them to take power. 
Bat still, if they got the whole of the power in the City now supplied 
by gas or steam, it would form a small proportion of the total number 
of the eustomers. It was perfectly well known that the offices in the 
City only required artificial light fora short time, and the motive 
power being so small, it would not greatly affect the load. From a 
study of the Charing Cross Sopera accounts he found that the 
total cost of that company, including depreciation and debenture 
interest, would be 317d. per unit. They gave it in evidence 
that the charge was 436 per unit, which would show a 
return in their present area, roughly, to be 14. per unit 
profit. Tie ee ee 
and it would probably be a great deal more. Т. price in their 
own district was a maximum of 6d. down to 4d., and their 


lamp, it represented 430,000 lights. Judging 


400,000 lights with a capital of £1,400,000. 

Mr. Ros T.: What is deduction from these figures? —My 
deduction is that their shareholders will never get an adcquate 
return on their capital outlay. 

Mr. 8нгвезв WILL: But the risk will be on the shareholders’ 
shoulders ?— Yes. 

Do you fear competition ?—We put it in this way; that competi- 
tion under the circumstances under which cur capital was invested 
would be unjust and unfair in view of our obligations. Doubtless a 
consumer would favour competition. If you say toa man, “I will 
supply you with something at a lower Brice,” he does not care for 
broken agreements or whether the thing is supplied at a loss. 

The OHarBMAN said it appeared from counsel’s opinion that the 
agreements between the Corporation and the City of London Oom- 


ур, e ni the City of London Co had got opinions 
г. L e ondon Company op 
аша by the bar sama and action 


of his i ag Ad 


which differed from those o 
would be taken to declare those agreements 

Mr. BALFOUB Browan: It is petitions ; easy to obtain them 
on both sides. 

The Снатаман: It is something like the expert evidence we get. 

Mr. ВнтвЕвв WIr. pointed ont to the witness that under the Act 
the company was under no obligation to invest ite money in consols. 

Mr. Ros. said they were advised that they were. 

Ве аа Sypuxy Horn D doubted whether any lawyer would so 
vise. 

Mr. RoskELL: It is another difference of opinion. | 

The CHírBMAX: Have you ever had any serious complaints as to 
the nuisance caused by laying mains ?—At the beginning we did. 
Ik this company gets Bill, will it cause as much disturbance in 
the streets as you did ?—I should say there would be quite as much 
disturbance. 

Mr. Frank BAILEY, engineer to the City of London Company, said 
that mains were laid over the whole of the City sufficient to deal 
with the whole of the ultimate demand of the City. The City was 
laid out into 22 networks, so as to isolate the different dis- 
tricta. In the whole of the City they bad laid mains in 37 miles of 
streets. They admitted that on two occasions there was a partial 
failure due to want of power from the boilers, and the bad 
quality of the coal they t had to use. At the present moment 
they had three machines on order, amounting in an to 3,000 
kilowatts. At present their works were capable an itu da of 
11,500 kilowatts, apart from their street lighting. No lo g of 

rices could alter the conditions which prevailed in the City. 

e meant that between 4 and 6 o'clock in the day the demand sud- 
denly increased, and lasted a very short time. Between these hours 
a large number of lamps were in use, at the same time that was the 
case with any other company. Last year the total failures of public 
lighting ted 1:1 per cent. of the total number of hours during 
which the public arc lamps burned. Oat of the 41 districts in 
London for electric lighting, in 20 dis*ricts there was only one supply. 

By Mr. Saiarss WILL: At the present time his company cou 
not supply in the City at 5d. per unit, nor conld any other company. 
Under the peculiar conditions existing in the City of London, his 
company, or any other undertaking, were bound to charge at least 
double the rates obtained in the West End of London. If the 
Cross Company came in and were bound to supply at 5d., it would be 
an absolute fiasco, and confidence would be shaken in electrical enter- 

se. If the other company came in at 5d., customers would either 

ve the City of London Oompany, or else ask for the same price. 
к Bo they would do you equal harm whether they succ2ed or not ?— 
ев. 


Farther cross-examined: When they got the consent of the Board 
of Trade, they would lay down the continuous system, and they 
hoped ultimately to adopt the continuous system altogether. He was 
a director of the Metropolitan Company, and that company applied 
for an order to compete in the City, but tte Metropolitan Company 
were not willing to bs bound down to 5d. per unit. If the board of 


the Metropolitan Company had made such an offer, he would have 
called a meeting of shareholders to oppose it. He attended none of 
the meetings cf the board of the Me tan Oompany at which it 
was agreed to apply for the order, and resignation was pending 
had the Metropolitan Company obtained the order. 

Rs-examined by Mr. Batroun Browns, C. O.: When the City of 
London Company was started the alternating current was supposed 
by electrical experts to b3 the best; but now the continuous system 
was thought to be the best for all purposes. When they got the 
continuous current they would be able to store energy. 

Mr. EMA GARCER, managing director of the Brash Electric Oom- 
pany, in reply to Mr. BaALFOUR Browne, sketched the early history 
of electric lighting in the aT Thore was a feeling at first to have 
three different com in three different districta in the City. It 


bargain. Having regard to all the circumstances, he felt that the 
present price charged by the Oity of London Company was very 
reasona He had no interest in the present company since the 
Brush Oompany parted with the concession. He dered the City 
ration were honourably bound to prevent competition as far as 
possible in the City for the period of 21 years. Had he felt at the 
time that there was any serious risk of competition at the end of 21 
years he would bave held out for farther conditions. They tried to 
get the contract inserted in the provisional order. The Board of 
Trade tried to get the model order, but the Commissioners of Sowers 
preferred to stick to the contract. The Oommissioners of Sewers 
clearly understocd all along that the Brash Oompany would not 
carry out the contract, but that another company would have to be 
formed with a large contract, and there was no opposition agains: 
this provided that the company was апы strong. He thought 
if these solemn contracts were torn up it would go to blight electrical 
industry in tbis country. | 
By Mr. Sgingss WILL: The contract was the result of many years’ 
negotiation, during which time the Corporation were of o inion that 
they could deal with the matter outside the Electric Lighting Acts. 
The contract said, “ as far as they are able to do so,” the Comm 
would prevent competition, and he took it—everybody took it—that 
that was an honourabls understanding that they would actively 
oppose competition. The Brush Company was a manufacturing com- 
pany, and what they get from the new company was an order for the 


Ro-examined by Mr. Farzman: He considered that the letter of 
June 2nd, 1899, sent by the Corporation to Bir Courtenay Boyle, in 
which they stated that competition should be allowed, was a viola- 
tion of their contract. ‚ 

Mr. Взрнех Monsz, solicitor, said he had large ex since 
1884 of applications for electric light orders. He acted as solicitor 
for the Brush Oompany with to the City concession. He was 
present at the conference in 1889, held by Major Marindin, when 
several com applied for orders for the City, and Mr. Russell 
Griffiths then appeared for the City Commissioners, and he stated 
that the question of competition must be put ont of sight with respect 
to the City. Mr. Blake, clerk to the Commissioners of Sewers, and 
Sir William Preece, then Mr. Preece, gave evidence as. to how the 
specification had been drawn up. The words "and as far as they 
were able to do so,” were a common phrase in such ifications. 
Mr. Preece then spoke against competition in the City. acted for 
the Brush Oompany in 1890 in opposing the sp lications of the 
Metropolitan Company and the London Electric Light Company for 
orders for the City, and the applications were refuscd on the ground 
of want of consent of the 1 authorities. 

The Committee again adjourned. 


The Select Committee resumed the consideration of the Bill on 
Thursday, when Mr. Guo. HRG was called for the City of London 
Electric Lighting Oompany, of which he is a director, and said he 
had always taken great interest in the electric lighting of the City. 
At the time the question was mooted there was considerable doubt as 
to whether it would pay, baving regard to the peculiar circumstances 
of the City. He, personally, had faith in it at the beginning. The 
first issue was an issue of £400,000, but the public only came forward 
for £20,000. The directors would not go to allotment unless 
£200,000 was subscribed, and he and his friends came forward and 
subscribed £200,000. The prospectus stated that the Commis:ioners 
had agreed, as far asthey were able, to allow no competition for 21 
years, and it was on the faith of that that he got the money sub- 
scribed. 

The CHarRMAN: Then you were under the impression that this 

t of 21 years was perfectly binding 7—It never entered into my 
Imagination that it could be repudiated. It was entirely on that 
that we went into it. 

Mr. Farman, Q. O.: Have you the slightest doubt but that the 
money has been subscribed in consequence of that clause ?—None 
whatever. | 

If the Oorporation is allowed to repudiate the bargain, do you think 
it would be a serious thing for the company ?—I think it would be a 
serious thing all round, because I think there wculd be no further 
contracta made with the Corporation. No person will invest bis 
money on the faith of any contract with the Corporation. 

In cross-examination, WirmESS said he was one of the deputation 
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who went to the chairman of the Board of Trade, the late Sir Henry 


Oalcraft, and that gentleman told them that the Corporation had the 


right to give this exclusive right to the company. He admitted that 


competition would do good in the way of lowering prices, but be felt 


that it would spell ruin to both companies. 

Mr. Рвмвив: Do you consider that the conditions of the City are 
such that there never ought to be competition? —That is a strong 
word; but I do contend this—that in face of the Corporation agree- 
ing to give an exclusive right, and the fact that money was invested 
on tbat promise, they have no right to repudiate, and if they do 
repudiate it is a dishonourable action. 

Were the words “as far as they were able to do so” never brought 
to your notice ?— We were told that this was the usual form, and 
at that time there was no doubt as to the intention of the 
Corporaticn. | 

Replying to further questions, Wrrxres said that, of course, they 
knew of the clause of the Biectric Lighting Act of 1888, but the 
Oorporation at the time claimed that they had au Act giving them 
power to deal with the public and private lighting of the City. The 
City cf London Company were under onerous obligations with regard 
to sinking fund, and that placed them ata great dieadvantsge with 
regard to any other company. 

Mr. PER argued that it was all moonshine to вау (bat the 
depreciation fund and reserve fard must be inverted in gilt-edged 
recuritier. The only thing in the Companies Act was that reserve 
fund must not be used for the equalisation of dividend, and with 
ке to the depreciation fund, it could be invested in the plant of 

company. 

Wrrness said that so far they had considered that they were bound 
to invest the money as they had, and they considered that it had 
seriously handicapped them. 

By the СнлАгамАн: More capital was required for their company 
than other companies in other districts. There was an expensive site 
for a generating station, and the mains costs a great deal to lay down. 
In the case of the City, if a fog came on they would bave between 70 
and 80 per cent. of their lamps on at the same time, and that was not 
the case in the other parte of London. In the City there was not a 
single mp put on which was not needed. 

Mr. S. Моввв, solicitor, was recalled to resume his evidence of the 
previous day, and in cross-examipnation by Mr. Bbiress Will, said 
that since 1889 until this case in the City, the Board of Trade bad 
never dispensed with the consent of the local authority. Toe Brush 
Company, at the request of the Corporation, went to the Board of 
Trade and asked for the insertion of a clause in the provisional order 
to confirm the agreement between the Brush Company and the Oom- 
missioners of Sewers. He did not consider that it was nec ssary at 
the time, but as the Corporation wanted it he brought it forward, 
but the Board of Trade would not depart from their usual form. 
He was the solicitor to the St. James's Electric Lighting Oom- 

зу, who were in competition with another company in the 

t. Jamee’s district. The price being charged in that parish was 
4564. per unit. 

Lord Kervi said he was well aware of the peculiar nature of 
the supply of electricity to tbe City of London. He had had the 


diagram showing the supply to tbe City before him. He found tke | 


peak of the diagram was unusually bigh, and no less than 60 


cent. of the lampa were in use at the same time, but fora very abort 


time. In most residential districts the demand did not exceed from 
30 to 38 per cent. of the lamps connected at the time of maximum 
demand. The load diagram showed that the load rose with excep- 
tional rapidity and the heavy load only lasted for a short period. 1а 
summer the supply would not be remunerative at all. These cir- 
cumstances tated a great deal of plant and machinery and a 
consequent heavy оов“. The plant required was dcuble that which 
was required for an ordinary district. The works of the City of 
London Oompany at Bankside were well adapted to meet the 
requirements of the a | 

Mr. Farmman: What do you think would be the effec’ of intro- 


ducirg electricity ?—It would be dieastrous. The difficulties of 
supply would be d by dividing the responsibilities between 
the two companies. 


It would require expenditure in duplicate mains ard plants ?— 


ез. 

And you think the public would suffer for the expenditure ?—They 
must in the end suffer for such unnecessary expense. 

Continuing, Wrruzss said that if the Charing Cross Company came 
into the main streets only ard took the best customers, it would not 
be fair on the City Company, who had 
district. It seemed to bim that the granting cf the order asked for 
would be а hardship to thoss who had found the money, and would 
do no good to the public. 

By Mr. Sminzss WILL: Не thought there ought not to be com- 
peting mains or competing supply in any one district. Nowadays he 
did not think competition did any good to the publio, but it might 
ha ve been beneficial in the early days of electiio lighting. The City 
of London Oompeny were proposing to get the continuous system, 
and they could do that more economically than any other company 
could. | 

By the Снлвмлн: Не did not think it would рау bc th companies 
to go into the City. 

The CHAIBMAN: Why do усо think, then, this Strand Company 
want to go into the Ойу ?—I do not know; I do not think they 
could supply it at the cost they say without losing their shareholders’ 
money. They may hope, after losing a great deal of money, to be 
ultimately successful, but it is a foolish policy, and ought not to be 


ed. 

Mr. Jas. PAREER Boor, superintendent of mains and street works 
for the City of London Electric Lighting Company, gave evidence as 
to the company having laid mains in every street and alley in the 
Ону. In many thoroughfares it was not possible to lay further mains 


laid mains in the whole . 


under the subways. It would be necessary to open up the road ways 
to lay farther mains, and in many roadways, such as Fleet Street and 
Cheapside, it would be difficult to go any distance in a straight line, 
owing to their present crowded stats. 

By Mr. Sames WILL: It was, of course, a question of expense 
оу пане, but also of 5 to е spay ay He knew 
that the Charing Oross Company could not open up yards 
gang of roadway in the City in one night. E 

Rs-examined: His company had made provision so that in the 
oe they would be able to carry out avy works without much i: ter- 

erence. | 

Dr. Sr.vamus Тномрзон, president of the Institute of Bileotrical 
Engineers, said he was personally acquainted with the works of the 
City of London Company at Bankside. He was a consulting engineer 
of the company during the period of construction. The demand for 
electric light had grown very rapidly in the Oity, and that bad 
necessitated additional plant, and there had been great difficulty in 
getting proper plant from English manufacturers who had Ue no 
previous knowledge of large machinery such as was required. Dariog 
ths period of construction he visited the works almost daily, and һе 
reported as to breakdowns which took place. In recent years he 
found the plant work splendidly. He knew of the extraordinary con- 
ditions under which the company bad to supply customers, and he 
agreed with the evidence of Lord Kelvin on that poiat. He did not 
think there was a station in England where thay had not had break- 
downs. Having regard to all the difficulties under which the company 
ouried on the work, he thought the service was efficient, although it 
might be improved. | 

By Mr. Витвквз WII .: The service might be improved by better 
arrangements for getting up steam quickly when fog came, aud also 
by the use of storage batteries. There would be some advantage in 
the company using batteries, whether they got the continuons 
system or not. Any company coming in now would have the advan- 
tage of the pioneer work done by the City of London Company. 
They would fiad that a man in Lombard Street who had his house 
wired would be able to cut off bis supply from one company and take 
on a eupply from another. i 

By the Снатвмлм: There was nothing in the alternating currer t 
incompatible with its use for motive power. It was an absolute 
misconception to say tbat it would require continuous power for 
motive purposes. For the good of the British public he believed it 
was not good to have competition in the same area. 

Mr. J. Н. Коввитн алт, engineer, ssid be had been largely interested 
in electrical enterprises, his firm baving supplied the steam boilers 
for fally balf the electric lighting undertakings in England. His 
opinion of the service of the City of London Company was that it was 
as good as any other he was acquainted with. He did not think the 
service could be carried out better than the City cf London Company 
did it. He had been in the works at Bankside when a fog came ор, 
acd raw the engines in full work in 10 minutes. 

By Mr. Surazss WI. I.: He did not think that if more customers 
took light from the City of London Company the peak on the diagram 
would be reduced. 

This concluded the evidence for the company. 

Mr. Porz, C. O., on behalf of the City Company, then addressed 
the Committee, and said that he was entitled to ask them not to con- 
firm the order, by reason cf its injastice and hardship to the company 
he represented. He was not sure that a little too much bad not been 
made of the circumstarce that thia was an order made by the Board 
of Trade, for it head no additional sanction on that account. The 
question he would ask was whether, considering the circumstances of 
his company, it was fair or right that competition should 
be introduced into the City in order to compel them to 
reduce prices, or do something else which must be to their detri- 
ment and their lors. The Brush wes ud entered into arrangements 
with the City, and ths City Oompany took over the agreements. By 
these agreements they gave the company the exclusive right of 


supply within the boundaries of the City so far as they were able to 


doso, He did not claim at all on the ground of an absolute 
grant of a specific and absolute monopoly, but he did say the City 
bound itself thus far—it bound itself not to assent or forward but 


expended a capital. If the City had stood firm to what it bad 
bound iteelf to there would have no order, as the practice of the 
Board of had been not to gravt any such order without the 


suthority not to go beyond its powers, but to do what was necessarv 
in order not to assist а rival company in oomiog into the field and 
entering into competition. The City of London came before 
Parliament with a great claim for consideration: in fact, such a 
claim that an overwbelming case would have to be made out for 
Parliament to allow competition. 

The Committee again adjourned. 


The Select Committee held its final meeting for the consideration 
of the Bill on Friday last. ; 

Mr. LITILER, Q. C., addressed the Committee on behalf of the Oor- 
poration of London, and said the poumon of the Corporation bsd 
always been to try and judge everytbing which came before it in 
view of serving the public interest. In this case those most interested 
were the persons who consumed the elcctric light, and "рев the 
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question first came up the Corporation said they would give a mono- 
poly as faras they might. That was at a time when little was known 
about the electric light, and even the Board «f Trade had not made 
up its mind on the matter. Now the Board of Trade had made up 
its mind that competiticn was desirable, and st present there was 
absolute competition between tbe local authority and a com- 
pany in Bermondsey. Now he wanted it to be clearly and 
distinctly understood what was tbe attitude of the Corpora - 
tion in this matter. The Oorporation in the first instance 
assented to and assisted the Citv cf London Company in getting 
its powers. But what was done? The Committee had heard all 
about it. The Corporation felt that they had a great deal to complain 
of in regard to the conduct of the existing company. They got an 
enormously inflated capital, snd had given great dissatisfaction with 
regard to lighting, and therefore they held themselves in this position 
—first they absolutely disputed that having put in the words “so far 
as they were able,” that that precluded them if due cause was shown 
in taking such steps as they thought fit. But another part of their 
position was this: Undoubtedly, they had entered into a contract 
with the City of London Company, and they were now advised that 
that contract was void. The company were advised that the contract 
was not bad, and the Corporation felt very great difficulty in holding 
the scales, as they felt they should do perfectly fairly between the 
company and the consumers, and between the company and them- 
selves, and in taking any very active or serious action at this particular 
time. That was one of the considerations which must guide them in 
the way they dealt with thecompany. The Corporation were not free 
until this had been decided by a Court of Law. He thought the 
Committee would not forestall the decision of the Court of 
Law, and the Corporation had absolutely no right whatever 
to attempt to forestall the decision of the Court of Law 


and to put the Company into a worse position by ‘reason 
of some legislation. They did not in the least recognise in 
the fancy picture psinted in tar by Mr. Pope the faintest 


outline to themselves. They had acted simply for the public benefit. 
There had been a very strong difference of opinion amongst the 
members of the Corporation, but that was no reason why the Cor- 
poration should not as a body act, as it had always tried to do, in the 
public ioterest. Their view of the public interest was that they were 
not prepared to say that the company had so completely forfeited all 
confidence in the future that it should bs abolished, or even seriously 
injared, but they did not close their eyes to the fact that the company 
had not satisfied them even with regard to its finance or its service. Bat 
that was a matter they must consider in the future. They did not 
admit that they were under any obligation, honourably or other- 
wise, to oppose sn application. They entered into an sgreement 
to give exclusive rights as far ss they were able. The Brush Com- 
pany knew ex:ctly what the Corporation were doing, because the 
very first advertisement they issued contained those words, and the 
Corporation were now told that the whole contract was void. But 
Mr. Pope said that no private individual would dream of taking 
advantage of that. He did not know whether he wonld or would 
not. It would all depend on the circumstances, and if a man had 
a bad tenant he would take advantage of the covenants in the 
contract and get rid of him. But the Legislature had said that 
these contracts shall be void, and asa public body how could they 
help themselves. They were in the position of being trustees 
to the public and they must obey what Parliament said. But 
that would not preclude the Corporation for entering into some 
new arrangement which would be to the interest of the public. 
He did not ray they would, and he did not say they would not. 
He did not say that they wanted themselves to become the 
competing authority, but they were perfectly entitled to do so. 
He did not say, however, that they objected to any other company 
coming in to compete. They could not give their assent to the 
Charing Cross and Strand Company coming in and complicating 
matters. He could give evidence if it was required of the difficulty 
of runnirg апу more wires throvgh the City. If there was to 
be any competition the Corporation was the best authority to 
undertake it, because they had full control over the street», 
and therefore they could do what was required with much less 
inconvenience to the company than could any compsny which 
simply studied its own interests. The Corporation were not 
prepared at present to say that they were goirg to compete 
but they did say, sfter hearing both sides and considering every- 
thing, very distinctly and emphatically, that they did object to the 
introduction of any competing company in the City. They desired 
to hold their hands perfectly fairly and freely in the interests of the 
consumers. They desired not to express any opinion about what 
might be done in the future, but they were clearly of opinion that so 
far as the present was concerned that if there was to be competition 
it ought to be and muet be the City Corporation, and so long as that 
was their view they could not do anything towards the introduction 
of anothet competing body. On the contrary, they were satisfied that 
it would not be to the public interest that another company should be 
allowed to come in and tear up the streets. He considered tkeir 
hands were perfectly free, and they desired to exercise their freedom 
by asking the Committee to say that the order should not be confirmed. 

Lord RonERT Оксір said the Corporation would not call witnesses. 

A discussion took place with regard to Mr. Pember's right to 
reply to Mr. Littler, and the Оналгвмли intimated that Mr. Pember 
would have no rigbtof reply, but the Committee would have the 
assistance of Bic Cou y Boyle. 

Mr. РЕмВЕв, replying for the company, said that Mr. Pope 
had not contested tbeir ability to carry out the order, or their 
inability to work at a profit. Therefore he contended that he could 
supply for bd. per unit to be reduced to 4d. for a large supply of 
light, and for 3d. and 2d. for motive purposes. He hsd been con- 
cerned in most of tbe electrical matters before the House since 1889, 
and had heard over and over again that a good motor was nearly 


completed for alternating power, but up to the present it bad not 
been found. Iostead of that, it was stated that the City of London 
Company were at present converting the alternating current to enable 
them to supply motive power. He was ready and willing to supply, 
and, in fact, by the order, be must supply current in quantities 
at 5d. per unit, and in larger quantities at 4d. per uvit for domestic 
supply. Surely, that was a boon to the community which Parliament 
could not very well refuse, especially as the City Company's witnesses 
bad insisted that they could not reduce below 6d. Mr. Pope 
did not attempt to deal with the dissatisfaction which was so general, 
and which had been so loudly expressed, both as to price, and as to 
the character of the supply. Then with ragard to the difficulties of 
the City Company, there was first the peak, and then the provisions 
of their own order. With regard to the difficulty of the peak, that 
diffculty arose solely from the use of the alternating current, which 
precluded the use of batteries, and necessitated a hand to mouth 
supply. His company had a direct current, and they would use 
batteries to store their energy. Overcoming that difficalty, the City 
became an ordinary area, and every shred of argument com- 
petition was taken away. All the other hardships with regard to the 
financial obligations of the City of London Company he felt he had 
dispelled during his cross-examination of Mr. Geo. Herring. These 
hardships were all su to arise under Section 4 of the City of 
London Order, but he confessed he was astonished to find, on looking 
at that clause, how completely Mr. Herring, and those associa' ed with 
bim, had either misread or failed to study at all the text of that section. 
The only other onerous condition put forward on behalf of the City of 
London Company was that they were liable to be purchased at the 
end of 24 years instead of 42 years; but the Charing Cross Company 
were prepared to take the shorter period and come to an end af the 
same time asthe City Company itself. He contended that p 
tion was the essence of the Electric Lighting Acts, and be did not 
know a case since the days of Major Marindin when competition had 
been refused between two companies, although it had been refused in 
the case of a corporation wishing to compete against a company. 
Then Bir Courtenay Boyle knew of the ts when he granted 
the order to the Charing Cross Company, and he saw that the Oor- 
poration were hampered in their asking to compete themselves, or in 
assenting to other competition, and therefore he was entitled to 
suppose that for that, amongst otber reasons, the Bcard of Trade 
dispensed with the consent of the City. But he did not 
care whether those agreements between the Oorporation and 
the ccmpany were valid or not. If they were valid, it 
would only mean that the Corporation were justified in doing 
what they did on a particular day, viz., seal an agreement which 
contained the words "exclusive rights ss far as they are able 
to givethem.” He maintained that the very phrase preserved Section 1 
of the Act of 1888. But if it was made, such a mistake should 
not be stereotyped. Whatever might have been the action of the. 
Corporation, whether it was legal or illegal, and ly if it had 
been legal, he said it must not be allowed to thwart legitimate enter- 
prise, to hamper the discretion of the Board of Trad»; to deprive the 
consumers of the effect of their competition in the way of getting & 
better article at a re ee to fetter or divert the free action of 
Parliament, to make a nullity of the most characteristic section of the 
whole of the electric light legislation, or to hand over the richest and 
most wealthy of the business centres of London to a ual 
monopoly, in what was fast becoming a necessity of domestic and com- 
mercial life. With regard to the streets, it did not lie in the mouth of 
tbe Corporation tosay one word, because they had definitely said that if 
the-e was to be competition it must be in their own hands, and they 
would be confronted with the same difficulties in breaking up the 
streets. Again, the clauses of his Bill provided for the work 
carried out under the supervision of the Corporation, and if the Oor- 

n was not satisficd it would have power to carry out the work 

ней. 

At the request of the chairman, Sir Courtenay Boyle went into 
the chair, and was asked why it was that in the case of electric light- 
ing the principle of competition had been laid down, whereas in the 
case of gas and water the principle was that of a regulated 
monopoly. 

Sir CounrzENAY BoyvrLs said the question of whether in London 
there should be competition was discussed at a conference held by 
Major Marindin in 1889, and the balance of opinion was that there 
should be competition. One of the considerations which influenced 
the Board of Trade in adopting the recommendation was that there 
were practically two methods of supplying electric energy—the con- 
tinuous system and the alternating system—and it was felt desirable 
to give the consumers the opportunity of choosing which they would 


have. The other consideration was that strong exprersion of Parlia- 


mentary ot oc ntained in the Act of 1888, that the granting of 
one provisional order should not hinder or restrict the gp ey о 
another. That was held by the Board of Trade to be a very decided 
expression of opinion almost absolutely amounting to a mandate to 
the Board of eto allow competition. At any rate it was held 
by the Board of Trade to amount to a mandate to consider the 
expediency of competition, and looking at it in that light the Board 
of Trade decided to allow competition, and that policy they had 
adhered to since 1889. 

The CHA1RMAN: You consider, naturally, that competition is de- 
sirable in this ease? The evidence before me was very decided on 
that point. It convinced me in making my report to the Board of 
Trade that, in the interests of the consumers in the City, competition 
was desirable. 

You saw good reason to override local consent 7— The Board of 
Trade have always hesitated to dispense with the consent of the local 
authority, but they bave done soin a considerable number of ingtanoes. 
In particular with the City we hesitated, as we have a very high 
opinion of the City authority; but in tbis case we thought the evi- 
dence so strong, that we did dispense with the consent. 
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The CHamman said the Committee's decision was that the order be 
confirmed. 


TELEPHONE Оомитгттив. 
On Thursday (6th inst.) the House of Commons’ Standing Committee 
on Trade met again to further consider the Telephones Billof the 
Government. 

Mr. FArrHrULL Brac, on behalf of Mr. Lougb, moved an amend- 
ment to the new claure by Mr. Hanbury at the last sitting 
to leave out “or to another company” from the words ' where it is 

to grant a new license to a local authority or to another 
company." He said he took it that the object of Mr. Hanbury in 
inserting the clause was to secure competition, but that object could 
only be obtained if new undertakivge were kept entirely independent 
of the National Company. He need not t out that there were 
indirect as well as direct methods of controlling a company. 

Mr. HAxXBuRY said that his view of the matter was that telephonic 
communication ought to be on as large a scale as possible. He was, 
therefore, in favour of new companies as well as municipal under- 

There might be a great number of cases in which corpora- 
tions might wish not to take out licenses themselves, but to be served 
by companies under their control. The Post Office, he thought, 
would not grant licenses to any company which had not obtained 
wayleaves from the local authority, and it would only issue them 
ыш conditions making it impossible for any company to buy up 


ers. 
Mr. Louas taid that neither the report of the Select Committee, 
nor the Treasury minute of May, suggested new companies. They 
ke only of the desirability of enabling lccal authorities to con- 
act telephon es. After close study of the subject, he had gradually 
come to the conclusion that the true solution of all telephonic diff- 
culties was а national ш. On that point he agreed with gentle- 
men from whom he bad hitherto differed. 

Mr. Provanp pointed out that no new companies would be created 
unless the local authorities wished it. Even without the power 
which the Bill would give to municipalities, it had been almost 
impossible, since 1892, to establish new companies. In that year a 
Treasury minute was iesued with conditions so stringent, that опу 
one new body, the Mutual Company, of Manchester, had succeeded 
in кане pa play them. The solution of the difficulty was the co- 
operation of 
the new clause proposed. 

Mr. Dovaury contended that there were many municipalities 
which did not wish to establish telephones themselves, but would 
be glad to make an arrangement with a company. 

Sir J. Jorczv said he should support the amendment as a step 
towards nationalisation of the telephones. 

Sir J. Моорносви opposed the amendment, and said that when 
Mr. spoke of the Seleet Committee not having reported in 
favour of the establishment of new companies he f 
question was not referred to them. They were only cted to 
consider whether local authorities should be allowed to construct and 


work telephones. 

The amendment was tived by 33 votes to 3. О 

Mr. Stuant next moved an amendment providiog that new oom - 
panies should only be sanctioned by the Postmaster-General when 
the terms of their licenses had been approved by the local 
authorities. 

Mr. Нливсвт said he agreed with the object which the right hon. 

had in view, vin, to prevent a license being granted to acom- 
pany over the head of the local authority. He would afterwards 
propose words to the effect that no license should be given to a com- 
pany which bad not obtained wayleaves from the local authority, who, 
o£ course, would attach whatever conditions they chose. 

Bir O. CavzEB said that, in his opinion, the local authority should 
have power not simply to attach conditions to underground way- 
leaves, but should be authorised to revise fully the license 

toa company. There were matters other than wayleaves to 

considered. r instance, the local authority might wish to pur- 

chase the telephone within its area, and it should be allowed to insist 
upon the option being left to it. 

Mr. FArTHFULL Brad said that in a Treasury minute of 1892 it was 
declared that no application from a new company would be enter- 
tained unless a formal resolution in ite favour had been passed by the 

on concerned, 
. HABBURY said he would bring in a clause practically stereo- 
VVV 
Sroanr then withdrew his amendment. 

The Committee next considered and agreed to an amendment of 
Mr. Hanbury’s, by which it is provided that the license of an rut 
company should only be extended in the particular area over which 
5 were granted to a new company by the local authority. 

Mr. Townson moved that when an extension of license was 
granted to the National Company the words or any part thereof 
should be added to one of the conditions on which such extension 
may be granted, making it read as follows:—" That their (the com- 

y’s) es shall not exceed or fall below those authorised in that 
Бе by е Postmaster-General within that area or any part 
thereof.” 


The amendment was agreed to with the addition of the words 
ing that the area in question must be specified in the 


Bir Jaums WOODHOUSE proposed a new sub-section as follows : — 
(c) That they will grant to lccal authorities or other licensees all 
RS. facilities for interchange of communication with any telephone 


the Р 
that a number of local authorities had ted conditional licenses to 
the National Telephone Oompany. ost all of them were termin- 


cal authorities with companies—an arrangement which 


able on six months’ notice, The clause now before the Committes 
would abolish this ir. ae ge as to notice, and would continue the 
existence of the N Telephone Company as long as a telephone 
license was held by a competitor, whether a new company or local 
authority. That proposal was repugnant to many local authorities. 
The least, therefore, that could be ted them in return was that 
there should be intercommunication between new telephone systems 
ond that of the National Company, whose rights would practically be 
made permanent by the Bill. 

Mr. HABBUBY said he must oppose the amendment. By the clause 
a new privilege of competision with the National Telephone Company - 
was g granted to authorities. They would therefore have 
an inducement which ке never had before to put an end to the 
wayleaves which they granted to the company. Take the case of 
Manchester. There the National Telephone Company took down 
their overhead wirer, which were doing fairly efficient service, ont of 
which they were gaining a large revenue, and with regard to which 
they were independent of the local authority. They did so not 
merely for their own pecuniary benefit bat to give a really efficient 
service to the Manchester district, and they expended about £100,000 
in lying underground wires. Now tbe Corporation were going to 
have an opportunity of establishing a telephone service of their own. 
It would be an insult to the Manchester Corporation to suggest that 
they would ay, We will use the Bill to get a monopoly, and will 
confiscate the whole of the company's property." Such a course 
would bs monetrouse, and however unlikely it was that any locsl 
authority would take it, the company ought not to be subjeet to 
the risk. He would sooner lose the Bill than be a party to 
confiscation. 

Sie J. WoopHoU8E: That is not my proposition. My amendment 
would give no such power to any local authority. It would leave the 
power absolutely in the hands of the Postmaster-General. 

Mr. HANBURY said his object was to show how far the National 
Oompany had gone in the way of concession, and, therefore, to prove 
that the local authorities had no right to insist on this further con- 
cession. He had been in communication with the company on the 
subject of intercommunication between their telephone system and 
others. They had not finally decided what the terms should be, but 
his own idea was that where wayleaves might be withdrawn on hort 
notice they should be continued for eight years longer if the company 
would grant intercommunication between its system and others. He 
was pressing that on the company, and he believed with a reasonable 
prospect of success. Of course, the arrangement, according to his 
view, should include the payment of terminals, to be settled by tte 
Postmaster-General. ö 

Mr. CAWLEY said that as municipalities bad granted to the National 
Telephone Company power to rip up the streets, they were only 
asking for a quid pro quo when they requested interoommunication. 
This power to open streets was a very important one. Private owners 
would not allow the National Telephone Company or any other to 
work on their ground without very substantial compensation. | 

Mr. Conn said he hoped the amendment would not be pressed toa 
division. He thought the question of intereommunication might well 
be trusted to the negotiations of Mr. Hanbury. 

Mr. Вволрноавт also spoke to the same effect, and after further 
discussion and another & pel from Mr. Hanbury, : 

Bir J. WoopHovsE he would withdraw the amendment, bu 
he would reserve the right to bring up the matter again, if necessary, 
when the Bill was before the House. 

The amendment was then by leave withdrawn. 

Bir J. WOODHOUSE proposed the following addition to the clause :— 
н тон, у рест. eee e & local MORET has before the 
passing o entered an agreement with an existing com- 
peny for the grant of underground wayleaves for telephone wires, 
terminable by notice, and such local anthority shall apply to the 
Postmaster-General for a license to provide telephonic communication 
within its area, then the local authority shall entitled, in accord- 
ance with its terms, to determine such agreement, and the grant 
made thereby and to the use of the telephone wires laid 
in accordance therewith, on pa to the existing company 
the amount of expenditure which the company has incurred, or oon - 
tracted to incur, кер thereof since the agreement was entered 


property of the National 
Telephone Company, but if a municipality wished to have the entire 
control of pane within its ares it should be entitled to buy out 
the company the manner proposed by the amendment. ere 
would be nothing unfair in such an arrangement, especially as the 
company had received its license with the knowledge that licenses 
might be granted by the Postmaster-General to at least other 


con | 
. Нливсаү asked the hon. member to consider again the case of 
Manchester. The National Telephone Oompany, for the sake of 
providing a better service, voluntarily abandoned the overhead wires, 
with which the Oorporation could not interfere, and adopted under- 
ground wires, over which the Oorporation had a certain amount of 
control It would not be fair to the company to turn them out of 
Manchester at short notice, paying them only the cost of the under- 
ground wires. There were two sets of wires to be considered, to say 
nothing of goodwill As far, therefcre, as detaile were concerned, he 
could not approve of the amendment, but he admitted that the prin- 
ciple underlying it was desirable. The only difficalty was that he did 
not feel justified in forcing even the principle on the National Tele- 
phone Company after the concessions they had already аде. 
Mr. OLDROYD suggested the postponement of the amendment till 
Mr. Hanbury had completed his negotiations with the company, pro- 
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vided the right hon. gentleman would promise to bear the question in 
mind when negotiating. | 

Mr. FírruroLL Ввас said he considered the amendment very 
objectionable, because it proposed that the municipalities should have 
power to cancel their agreements without giving any compensation. 
This was a design to get from the Telephone Company what would bs 
called in the City an option for nothing, and he hoped the Committee 
would not countenance it. 

After some discussion the amendment was withdrawn. 

Mr. Bruant moved to insert words at the end of the clause to pro- 
vide definitely that, except where the National Telephone Company 
bad competitors, its license should not be extended beyond 1911. He 
explained that, in making this proposal, be particularly desired to free 
London frem the company. 

Mr. Нливовт said be could assure Mr. Stuart that, with regard to 
London, it was not contemplated that the license of the National 
Telephone Company should extend beyond 1911, a remark applicable 
also to a large of the rest of the country. Ару Government 
which proposed a general extension of the company’s license would 
at once bs outvoted in the House of Commons. 

Bir Мтсилъ®г, Нїскв-Вилсн pointed cut that the amendment might 
be taken as indicating that, although the National Telephone Com- 
pany's general license should not last beyond 1911, those of the 


other companies should. He hoped the amendment would not be 


pressed. 
The amerdment was withdrawn, and Mr. Hanbury' clause, as 
altered, was added to the Bill. 
E. was then ordered that the measure should be reported to the 
oute. 


BExHILL Tasmways. 


Sm Јони Kun war presided on Thursday and Friday last week 
over а Belect Committee of the House of Commons to consider the 
Bexhill and St. Leonards Tramway Bill promoted by the British 
Electric Traction Company. Mr. Balfour Browne, QO., Mr. E. 
Moon, and Mr, Olark Williams appeared for the promoters of the 
Bill; Mr. Wedderburn and Mr. Rickards were for the Corporation of 
Hastings; Mr. A. Trevor for various owners avd occupiers of Bt. 
Leonards; and Mr. Pembroke Stephen, Q., Mr. Vesey Knox, and 
ү Fitszerald Murphy for the Hastings and Bexhill Light 
silways. | 

In opening the case, Mr. BALFOUR Brownz said the Bill was to 
empow: т the British Electric Traction Com pany to construct tramways 
5 miles 5 fa:longs and 9 chains in length. Dite 4 miles 1 furlong and 
3 chains were on private ground and the rema‘nder would ba on 
public roads. The greater portion could be constructed in Bexhill, 
and the Urban Ocuncil were entirely in favour of the scheme. In 
connection with the tramways oe roads were to Ъз constructed 
which would be of great benefit to the public, and the company 
would contribute towards the cost of thoss roads. The line would 
extend from the west end of the Marina at Bt. Leonards to Kewhurst, 
on the west side of Bexhill. The only other local authorities 
interested in the Bill were the Rural Council of Battle, whose 
territory the tramways would just touch, and the Hastings O:r 
poration. He did not think, however, the latter body were 
opposing the Bill under circumstances quite genuine. Two 
years ago tbe clients of Mr. Murphy promoted а chem to 
come not only through Bexhill, but through 8t. Leonards and 
Hastings. Bat Hastings objected to tramways runnirg along the sea 
front, and the Bill for a provisional order was rejected. Soon after 
the Light Railway Commissioners reject d Mr. Murpby's proposal, 
the British Electric Traction Company, the promoters of the present 
Bill, were approached by Lord Ds la Warr. Mr. Marphy was still 
m: king an applicaticn to the Light Railway Oc mmissic ners to cor- 
struct a light railway to some extent identical with the company’s 
scheme, but consent bad not been given. The B itish Electric Trac- 
tion Company was ircorporated in 1896, with a capital of £1,200,000, 
and the objeot of the company was not merely to carry out tbat tram- 
way, but to carry out tramways in various parte of the country. It 
bad purchased a considerable number of tramways, and turned them 
into electric tramways. The total estimated cost of the present enter- 
prise was £68,000. Mr. Browne proceeded to deal with the objection 
to the scheme, and argued that from the action of the Light Railway 
Commissicners and the Board of Trade it was either the scheme of 
the British Electric Traction Company or no scheme at all. 

Beveral witnesses were called to show the great advantsgs of the 
scheme. The chairman asked if the need was admitted —Mr. 
WEDDBBBUBN said the case for the Corporation of Hastings was tbat 
the scneme ought not to be thrust upon them, as it was disadvantageous 
to the town. 

Considerable evidence baving been called, Mr. SELLON, the engi- 
neer to the promotere, described the negotiations which bad taken 
pace which led ep to the promotion of tke Bill. He decided cn a 
tramway in preferenc- to а light railway, because instances had 
occurred n which tbe Board of Trade had refusa: d to sanction orders 
of the Licht R :way Cowmss-ioners on the ground that there was 
compet dos woth railway Comrparies, and that бе matter should ba 
meee tl u ec. of a Bill in Par. inn ent. The cost of the conet re e- 
non «f tre serem W сег cer iat ru i. n «013 be 43.339 but the 
total cot w: uld be £68 000, and the t. al ca; ital E112, 00 Nowacays 
і wee rot rmaresative to construct horse tramways ка compared 
wih clectric mam уә, There vere no engineerirg d fficulties in 
the const;uc ion of tbat line. The gererstitg station would b» in 
Bex ill. After hearing fur. her evidence, including that cf the Mayor 
of Hastings, who eaid the Corporation of that town felt that they 


were in honour bound to the tcheme of Mr. Murphy, the Committee 
again adjourned. 


On Menday the Select Committee again considered the Bill, and 


heard evidence submitted by the Hastings on and others 


. against the scheme. After counsel had addressed the Committee, 


the chairman announced that they had decided not to pass the 
preamble of the Bill, 


——ÉÁWá————RM 


LONDON COUNTY COUNCIL. 


Tun Cour oil at ths meeting on Tuesday resolved to lend £30,000 to 
the Hammersmith Vestry for electric lighting purposes. 


Tan Тагврнони SEBVICB. 


The adjourned report cf the Highways Committee was submitted 
in refererce to the statement recently made in the House of Commons 
by Mr. Hanbury to the effect that licenses for new companies or cor- 
porations embarking on telephone work should be for a substantial 
term of 20 or 25 years, avd that if that were done it would be grossly 
unfair not to extend the Naticnal Telephone Company's license also, 
subject, however, to the same restrictions and prohibition of pre- 
ferential rates as were to be applied to the corporations or new 
companies, 

The Highways Committee stated that the proposal for the extension 
of the company's license was in direct opposition to the views held 
by the Council and the local authorities concerned with the telephone 
system in London, and they recommended the Council to adopt a 
resolution against the prolongation of the existing license in regard 
to the area of the county of London and to forward a copy to the 
Standing Committee on Tiade. The consideration of the recom. 
mendation was postponed. 


Tan Zap ВТАВЕВТ Station. 


In discussing the Holborn to Strand improvement scheme, the Bill 
to authorise which has now Committees of both Houtes of 
Parliament, the Parliamentary Committee made the following state- 
qum relating to the Metropolitan Oompavy's station in Sardinia 

treet :— 


The most important case of re-instatement is that of the Metropolitan 
Electrio Supply Company, Limited. The Sardinia Street generating station of 
this company must be entirely removed. The company is supplying electrical 
energy under Parliamentary powers to a large and important district in Central 
London as well as the parishes of Marylebone and Paddington, which are in 
great measure dependent upon this station for light. The company’s cables 
emanate from this station in various directions, and through them light is 
supplied to various districts and separate customers, and it was necessary to 
devise some system under which, without interruption of the supply, a new 
station, with new machinery and appliances, could be provided, the connections 
of the existing cables with tbe old station being gradually severed and trans- 
ferred to the new station. It appeared that under the existing state of things 
the electric company bad, at very large expenditure. practically secured an 
important position in which it could carry on the business of generating and 
transforming electrical energy without risk of interruption, and it was decided 
by the Committee in the House of Commons, with the acquiescence of the 
sed advisers, that re-instatement in this case must be properly 
oarried out. 


ELxornio TRACTION. 


After detailing the futile attempts made by the Oouncil in the 
direction of obtainiog sarction to adopt electric traction on the 
tramways, the Parliamenta: y Committee again asked for authority to 
seek powers in the next session to use the conduit, the trolley, or 
the surface cootact system of electric traction on the Council's tram- 
ways, and to annul the proviso in Section 24 of the North Metro- 
politan Tramways Act, 1897, prohibiting the adoption of elcctric 
traction on the lines situated in the county of London. The con- 
sideration of the recommendations was deferred. 


CORRESPONDENCE. 


Direct Reading Ohmmeter. 


I wonder whether any other of your readers would favour us 
with their experience of the American Eiectrio Specialty 
Company's new direct reading ohmmeter or meter bridge, 
described in your issue of December 23rd last. 

We recently obtained from the agent in Manchester an 
instrument marked No. 1194, and, while finding it to be of 
EM utility and convenience, are somewhat dissatisfied 
with it. | 

Its range is advertised 001 w to 2 Q. these being the two 
extremes of the scale, and the degree of accuracy is said to 
be within 5 per cert. These naturally depend much cn the 
Benritiveness of one’s hearing und the amount of noise in 
the neichbourl:ood of the operator. 

I find that when the shop is comparatively qniet the 
working range of the instrument lies between 40,000 о und 
1% (euitable scales, of course, being used) with an accuracy 
not greater than 1 per cent. 

It is of no use in a noisy place. If measurements are 
taken in a shop when it is absolutely quiet a degree of 
accuracy and range much more nearly approaching that 
claimed can be obtained; when taking the resistance of some 
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dynamo shunt coils after hours the other day I was disturbed 
bya bird some 20 to 30 feet upon a high girder, and had to wait 
until the feathered songster had ceased ere I could hear the 
telephone. In using the stylus it docs not do to press it 
down and draw it across the scale, but it must be passed 
across the scale, lightly tapping the wire for a moment, if the 
best effect is to be had. 

We were surprised to receive the instrument without any 
carrying handle or strap on the box. With actout leather strap 
anda ooo of yards of lightly insulated, fairly biz twin flexible, 
that can be put away inside the cover, with nicely finished 
ends, the instrument may be considered complete and port- 
able. After fitting there to our instrument, the facility with 
which it could be used was at once evident, as yon can 
measure a resistance while up a ladder or hanging on to а 
column, standing on top of a large motor-driven tool, or in 
any other inconvenient position. 

It would be a great advantage, I think, if the receiver 
were double and provided with a strap, so that you could 
wear it on the head like a bonnet, and thus have both hands 
free, besides hearing better. However, оле must not expect 
too much for £10, and the instrument is really a great 
advance after being obliged to use an ordinary Wheatstone 
bridge and galvanometer with long leads running from the 
shop to the test room. If someone will bring out an instru- 
ment similar to the above, bnt with slightly heavier slide 
wire and contacts adapted to measure down to, say, 0001, it 
would be useful for testing dynamo armatures, &c. 

It is, perhaps, a pity greater effort has not been made to 
produce simpler workshop instruments for measuring low 
resistances than has yet b2en done. 


N. C. Woodfla. 
Foreman and Testing Electrician, 
Paterson, Cooper d Co., Thistle Engine Works. 
July 8th, 1899. 


Re “ Electric Launches." 


I would thank you to correct the concluding paragraph 
relating to the recently built electric launch, Magic, belong- 
ing to the Dee Boating Company, which appeared in your 
last issue. 

The Magic is not, nor ever was, the fastest electrically- 
driven launch on the picturesque Dee, nor does ita equipment 
call for any special attention. 

The Chester Boat Company, Limited, of Aikman's Gardene, 
were the pioneer company to introduce electric launches on 
the Dee, and their fleet of boats, which have gained such 
popularity, have already covered thousands of miles without 
interruption. 

E losen ери the Е тк igned, built, and 
electrically equip themselves, under supervision of 
the writer, is the fastest boat. 

The Magic is the unfortunate boat that was reported in 
the London and Liverpool papers to have been struck by 
lightning, during а recent storm, and lost its charge. It is 
almost needless to say no such thing happened. 

W. Cots worth. 

Manchester. : 


Electrie Carriages. 


Self-propelled vehicles have now been sufficiently long before 
the public to allow the man in the street to form an opinion 
as to their various merits and demerits. The oil or spirit- 
driven vehicle has, perhaps, been the most in evidence, and, 
although one cannot but admire the ingenuity and compact- 
ness of the arrangements, its unavoidable vibration will pro- 
bably prevent its employment for pleasure purposes except 
by a few enthusiasts. This vibration, dic to & very 
rapidly reciprocating engine, is equally against the employ- 
ment of steam for ordinary travelling purposes, whether for 

i or pleasure, though for heavy goods traffic steam 
will undoubtedly hold the field wherever the load is large 
enough to pay for the services of a skilled engineer. For all 
lighter work it would seem that we must look to electricity 
as the only satisfactory motive power. 

The advantages of electricity in regard to non-vibration 
and absence of smell are obvious, the standard objections 
being the excessive weight of the batteries and the difficulty 
of recharging them in country districts. 


With regard to the question of weight, I cannot help 
thinking that this difficulty is somewhat exaggerated. 
Horse propulsion also shows considerable weight in propor- 
tion to the load carried ; а stout horse and gig, for instance, 
will weigh а considerable amount and yet only be «xpect:d 
to carry two people. Again, manufacturers have somewhat 
hampered themselves by using a vehicle of only kalf the 
ordinary length ; for surely a cart with a horse in front of 
it, is the iength of a horse-drawn vehicle, and if we dis- 
pense with the horse, and cut off the shafts, we may feel 
Justified in making the cart twice as long. Also, we may, 
with a clear conscience, place the weight of the horse inside 
in the shape of storage batteries, though these little altera- 
tions may possibly suggest achange in the form of vehicle 
from the ordinary carriage type. As to what this might be, 
however, need not be now discussed. 

The difficulty of recharging in country districts is no 
doubt a real one; but one may suppose that, wherever power 
can be obtained, it ought not to be impossible to convert the 
carriage motor into a dynamo for replenishing the cells. 
Besides, the use of larger and heavier vehicles, in proportion 
to the passengera carried, would doubtless enable longer runs 
to be made without recharging. 

Alfred J. Allen. 


London Institution, E.C., 
July llth. 


Electric Locomotives. 


I notice in your issue of May 12th, 1899, re “ Electric 
Locomotives,” reference is made to train resistance caused 
by curves, and the tendency of the wheels to press against 
u inner or outer rails, while drawing а load or running 
ight. 

On а line here with 80-inch gauge, and having curves 
varying from 50 feet radius upwards, worked by electric 
locomotives, it was found, after several experiments, that the 
load on the locomotive when hauling the train of trucks, was 
quite different to the load when pushing the train. 

At first it would naturally seem that when pushing, the 
greater load would be on the locomotive, while, in fact, it 
was just the reverse, and there was as much as 5 to 10 per 
cent. difference in the time of the journey, and at the same 
time the ampere load nsed on the locomotive varied pro- 
portionally in favour of pushed train. ` 
` The following is an explanation of the cause of this :—In 
the drawn train in going round a curve the rear wheels of 
the locomotive are drawn against the inner rail, whilst the 
leading wheels are foroed against the outer rails, and there 
is great friction, while when the train is being pushed by the 


‘locomotive, it was quite evident that neither wheels are 


forced against either rail, but seem to oscillate between them. 
To all appearances, in so far as friction on the side of the 
rails is concerned, in both cases, the trucks acted quite 
similarly. There are only centre buffers used on the system, 
which no doubt assista in such a result, 
Hoping the above may be of interest, 


Pilgrim's Rest, Transvaal. 

P. S.—I do not consider the same result would be noticed 
on any line, for it all depends on the position and distance of 
the buffers from the wheels. 


The Distribution of Electricity. 


History is said to repeat itself, and it is the coincidence of 
some of the recommendations iu Mr. Taite’s interesting 
paper, read at the Municipal Electrical Association, being 
similar to mine as set forward in 1883 that causes me to 
address you. 

I refer to the saving of expense and facility of making 
connections to house services when “ the distributing boxes 
instead of being buried in the ground, are placed in a sort of 
pillar box above ground.” 

I forward you a copy of a paper entitled The Supply of 
Electricity by Local Authorities,” read by me at Association 
of Municipal Engineers and Surveyors, Oxford, 1883 ; the 
following is the paragraph (page 11) which refers to the above : 
— Suitable junction boxes are provided at intervals in the 
form of pillars of cast-iron kept either by the side of the 
curb (as the sanitary boxes now in use) or close to the wall. 
Into these all mains are led, so that in the event of a fresh 


W. Elsdon-Dew. 
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house connection having to be made it will not ba necessary 
to disturb the street, but only run a subsidiary wire to the 
nearest box. Where a new street has to be made the kerb 
might be utilised во as t» contain the mains by making it of 
cast-iron and hollow." 

The method is illustrated by a plan of part of the district 
of Victoria, Westminster, where the first distributing station 
in London was planned by the then Swan Uait.d Company. 
This grand scheme, however, dwindlel into tbe supply of 
the L. O. & D. R. station and yard, and the plant is doing 
good servioe at the present time. 

In conclusion, I should like to say that I havea few copies 
left of my paper which I should be pleased to send to any 
electrical engineer who is engaged on central station dis- 
tribution work, it being well understood that I am not held 
respontible for all the opinions put forward 16 years ago. 


Killingworth Hedges, C. E., M. I. C. E. 


* Situations Vacant.“ 


May I use your columns to enter а mild protest against 
the way in which many people, iuserting advertisements 
under the above heading, wrap themselves up in mystery? 
For one thing, I take exception to the words * state salary 
expeoted." Now, how much better wonld it be for everyone 
concerned if advertisers would state the maximum amount 
of salary they were prepared to pay. Take my case, 
аз typical of many. 1 am out of a berth through no fault 
of my own. Оа applying personally in answer to an ad ver- 
tisement, and being very anxious to secure the berth, I asked 
a very small salary, and was told it was a pity I valued my 
services at so small a sum. Another time I quoted higher 
and my application was n2ver even considered, my figure 
being too high, and all the while I would gladly have 
accepted less had I been ¢ ffcred it. 

Farther, the advertisements themselves, as a rule, give 
very meagre particulars, How often do we see an advertise- 
ment such as this : — 

Manager wanted by firm of electrical engineers. State salary, 
&>. Apply, No. ——, ELECTRICAL REvIEW. 

For aught the reader knows, this post may be worth any- 
thing ranging from 303. a week to £1,000 a , and any 
inquiry as to size of worke, or number of hands employed, is 
Bimply treated with silent contempt. . 

The unfortunate шс cannot hope for much con- 
sideration, but I think advertisers would get better served 
if they were a little more definite. 

Trolley. 


BUSINESS NOTIOES, &o. 


Niagara Power.—The preliminary prospectus of the 
Pan-American Exposition, to be held on the Niagara frontier in 
1901, has been issued, and makes this reference to the proposed use 
of Niagara power :— 

The Exposition site is within 40 minutes’ ride of the Falls of Niagara, which 
can be reached by steamboats and by steam and electric cars. That majestic 
panoraina of the wonders of Nature, which is visited by millions of people 
every year, is well worth the journey across the continent or sea. This age of 
electricity will be signalised for the first time at an international exposition by 
the exclusive use of electrical power, which will be generated by the energy of 
that great cataract, carried over cables to the Exposition grounds. Whatever 
the world now knows, whatever it may know in 1901 of the mysteries of electric 
fluid, will be developed and illustrated with a fullness and beauty that only the 
power of Niagara could make possible. The street cars of Buffalo are prz- 
pelled, and its streets are lighted, by electricity generated at Niagara Falls, and 
it is believed tbat all the industries of that city, which employ 70,000 mechanical 
and manufacturing hands and a capital of +100,000,000, will be moved by the 
same subtle and inysterious force. 


In April. 1892, an agreement was entered into between the 
commissioners of Queen Victoria Niagara Falls Park, on the 
Canadian side at Niagara, and the Canadian Niagara Power 
Company, whereby the latter was granted the exclusive privilege 
of developing the power of the Falls on the Canadian side, in 
Queen Victoria Park, for the annual rental of $25,000 a vear for 
the first 10 vears, after which period the rental was to increase 
$1.000 yearly for 10 years until it had reached the sum of $35.000 
а vear, at which sum, it was provided, the lease of the exclusive 
privilege of development might be continued, upon due notice, for 
BO vears longer, making à century in all. For all the Canadian 
Niagara Power Company have promptly met their obligations each 
year in the payment of the rental, they have never yet commenced 
the development of power under their lease, which provided that 
they should have 10.000 developed horse-power by November Ist, 
1595, and water connections made for 25,000 horse-power. The 


fact that the Canadian Niagara Power Company did not at once 
commence the development and proceed with it to completion, 
resulted in comparisons made between the development and 
growth on the New York side and that on the Canadian side at 
Niagara, and finally the Government was petitioned to declare the 
agreement void. A friendly suit was brought to determine the 
intent of the lease, and the Court decided that the Canadian 
Niagara Power Company had until November Ist. 1899, to complete 
the work above referred to. However. the agitation of the question 
drew out the opinions of both the Government and the Power 
Company, so that now an agreement of a different nature has been 
entered into, and in the future instead of the annual rental. the 
Canadian Niagara Power Company will pay a certain tariff or tax 
iu accordance with the amount of power it develops. For the first 
10,000 horse-power developed, the company will pay $1.50 per horse- 
power, or a total of $15,000. For the second 10,000 horse-power the 
charge will be $1 per horse-power per annum. For the next 10,000 
horae-power the company will pay 75 cents per horse-power per 
annum, and for the remaining power up to 100,000 horse-power the 
charge will be 50 cents per horee-power per annum. This schedule 
will net the Government the handsome sum of $67,500 in revenue 
for the first 100,000 horse-power, made up of $32,500 for the first 
30,000 horae-power, and $35,000 for the other 70, COO horse-power. 
It is the intention of the Canadian Niagara Power Company, which 
is controlled by the Niagara Falla Power Company, to erect & plant 
for the development of over 100,000 horse-power. Other com- 
panies also seek rights on the Canadian side, and it is probable 
that they would get the s&me scale of prices for the development 
of power. As eminent engineers have assured the Government 
that there is over 600,000 horse-power available on the Canadian 
side, it is evident that the Canadian Government is in position to 
very materially profit by the power development at Niagara. Up 
to this time the Canadian Niagara Power Company has paid to the 
Park Commissioners over $150,000 without receiving any practical 
benefit. This money has supported Queen Victoria Park without 
expense to the people. 

The Niagsra Falls Power Company has elected these directors: 
Edward D. Adams, John Jacob Astor, George 8. Bowdoin, Charles 
F. Clarke, Charles Lauier, Joseph Larocque, D. O. Mills, William 
B. Rankine, Francis Lynde Stetson, F. W. Whitridge, aud Edward 
À. Wickes. These same gentlemen have also been elected 
directora of the Niagara Junction Railway and the Niagara 
Development Company, both of which are allied to the Niagara 
Falls Power Company. The board of directors of the three com- 
panies organised by electing these officers :—President, D. O. Mills; 
first vice-president, Edward A. Wickes; second vice-president and 
treasurer, William В. Rankine; secretary, F. L. Lovelace; 
assistant secretary and treasurer, W. Paxton Little; executive com- 
mittee, Edward D. Adame, Francis Lynde Stetson, D. О. Mills, 
Charles Lanier, F. W. Whitridge. The directora of the power 
company have been directora of the Cataract Construction Com- 
pany which, having completed its contracts with the power com- 
pany, goes out of business. In their new positions they take 
the places of the old board of directors of the Niagara Falls Power 
Company. Among those who retire are General Benjamin Flagler, 
Hon. W. Cary] Ely, Charles A. Sweet, L. W. Pettebone, Hon. 
Peter A. Porter, E. S. Wheeler, W. 8. Humbert, Coleman Sellers, 
and Arthur Masten. Future affairs of the Niagara Falls Power 
Company will be directed from Niagara Falls, at which point 
second vice-president William B. Rankine will make his home. 
Heretofore the head office has been in New York. The Cataract 
Construction Company was organised under the laws of New 
Jersey, and supplied the money, material, &c., for the great power 
development. All the work up to the present time has been done 
on behalf of the Niagara Falls Power Company by the Cataract 
Construction Company. D. O. Mills, the new president of the 
company, is one of the best known capitalists and philanthropists 
in the United States. 


Veritys’ Motor Catalogue.—A catalogue devoted to 
motors and motor driving has recently been issued by Messrs. 
Veritys, Limited. In the space of about a hundred pages we find 
an interesting variety of illustrations showing some of the many 
applications to which electricity is put nowadays for driving by 
means of small motors. Mesers. Veritys manufacture three types 
of continuous current motors under the Lundell patente. The small 
and medium sizes are both of the spherical enclosed form, and the 
third type is a slow speed motor; illustrations showing these 
motors applied to tool driving are shown. The alternating 
current section includes two single-phase motors, one of the 
induction type, and the other a synchronous motor, which may 
be used also as a direct current motor, a generator of alternating 
or direct current or a rotary converter. A number of startera, 
regulators, controllers, resistances and circuit breakers are 
illustrated, and particulara for power transmission plants 
given, & variety of accessories being detailed in the sundries 
rection. Space will not permit us to reproduce many of the 
illustrations included in the catalogue, but we have selected a 
few of the more interesting, showing industrial applications of 
electric motors. Fig. 1 shows Veritys’ pedestal fan outfit for 
alternating current, the standard winding being for 100 volts, 100 
periods. This fan is also made for continuous current. Each size 
is fitted with a starting and regulating switch neatly arranged in 
the base, whereby three degrees of speed can beobtained. Bracket 
fans are mounted on a swivel bracket which allows the motor and 
fan to be turned and set in any direction. Fig. 2 illustrates one 
of numerous applications of motors їп а printing room. It shows 
a motor fixed vertically to drive a routing machine for electro- 
typing and ‘ process” work. Messrs. Veritys have conducted a 
series of practical experiments to satisfy themselves that their 
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motors for machine driving form a combination which shall be an 
all-round improvement ou mechanical driving, also to find the 
most officient and compact manner of fixing and connecting 
the motor. The drilling machine illustrated in fig. 3 is one of 
Messrs. Archdale & Co.’s make. A special base and pedestal 
has been cast to receive the motor, which is geared direct to a 
pinion on the coned pulley. The starting box is of cast-iron, and 
is placed’conveniently for,the*workman If the dynamo current 
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Fie, 8.—ComMUTATOR TRUING DEVICE. 


be cut off or the pressure fail, the switch is automatically released. 
The resistance, which is for regulation as well as for starting, is 
enclosed in a cast-iron box on the other side of the pedestal 
and the switch wires pass down the interior of the 
column. Fig. 4 shows a lathe, of Archdale’s make, with a 
Veritys motor. A special box leg is used to support the lathe bed 
at one end, and in this the motor is fixed. The latter is provided 
with an extended shaft, to which is fixed & coned pulley, anda 
third bearing is provided. The speed is reduced by worm gearing, 
and variations of the speed may be obtained by the regulating 
switch, and again by means of the coned pulleys. The starting 
aud regulating switch is of the double-lever automatic type ; for 
10-inch lathes and upwards, the motor is fixed on a separate base 
fitted complete with counter-shafting. In these sizes the worm 
gearing is not employed. Messrs. Veritys are supplying two and 
three-phase motors coupled on the same bed-plate to continuous 
current dynamos of any capacity, and fig. 5 shows a two-phase 
motor driving a continuous current dynamo for charging accumu- 
lators. Fig. 6 is un illustration of a Lundell type motor direct 
coupled on the same bed-plate tu a centrifugal pump. Centrifugal 
pumps are also supplied with alternating current motors, for 
single, two, or three-phase ; fig. 7 shows a two-phase motor set 
which was recently sent out fora large colonial transmission plant. 
Among the host of other interesting items in the catalogue is the 
commutator truing device illustrated in fig. 8. This device is 
intended for connection by a clamp to the armature shaft, round 
which it is revolved by hand power. The tool is fed automatically 
forward with each rotation of the device round the shaft, facing 
the commutator perfectly true with the bearings. A small crank 
attachment is supplied when it is desirable to true off tho commu- 
tator without removing the armature from the machine. The 
crank iaghen attached to the pulley, and the armature and com- 
mutator rotated instead of the tool. This apparatus is said to do 
its work much better than is possible in a lathe, as it leaves the 
commutator surface perfectly true with the bearings, a very im- 
portant consideration, especially when carbon brushes are used. 


Electrc-Pneumatie Signalling, — The Daily News 
says that the Great Eastern Railway has equipped an important 


signal cabin with Westinghouse electro-pneumatic signalling plant. 
Immediately adjoining the Bethnal Green electro-pneumatic box is 
what may be termed the motor cabin, containing а I-horse- power 
dynamo and two Westinghouse air-pumps (one being kept in 
reserve), supplying the air pressure, which is brought up from 
Bishopsgate Low Level, and is a portion of the power generated 
for working the lifts, hydraulic capstans, &., at that station and 
at Liverpool Street. The apparatus in the box proper was manu- 
factured by the Westinghouse Brake Company in 
America, aud was then shipped over and put to- 
gether by Messrs. McKenzie & Holland, signal 
manufacturers, of Worcester. 


A New Rheostat.—A new rhcostat for all 
continuous duty purposes, such as motor speed regu- 
lators, is illustrated herewith. This rheostat 
possesses many new and important advantages, and 
is extremely compact. А cast-iron plate has parallel 
ribs extending along the back; between these ribs 
there are long slot-like openinga, so that a grid-like 
construction is obtained. The entire back surface 
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А NEW RHEOSTAT. 


of the grid, including the walls on both sides of tho 
ribs, is covered with porcelain euamel, and then a 
coil of wire is placed between the ribs and over 
the slot; this coil of wire is attached by enamel 
to both the side walls of the ribs between which it 
lies. The ribs extend up high enough to thoroughly 
protect the coil lying between them in the V-shaped 
space. It will be seen that this construction gives 
the most perfect ventilation, while holding the coil 
perfectly at two points in each whorl.of the coil. 
This attachment of the wire at intervals only leaves 
it free to expand without producing any breaking 
strain on the enamel which attaches it, and yet the 
attachment permits of a free conduction of heat to 
the entire surface of the cast-iron. Thus the 
unusual result is obtained of having the most perfect conditions 
for heat convection by air currents, together with large heat 
absorptive capacity of the cast-iron and the very large radiat- 
ing surface obtained by the grid with the extended ribs. This 
rheostat is the invention of Mr. H. Ward Leonard, and the Ward 
Leonard Electric Company have already received excellent orders 
for them. The grid shown in the illustration herewith is one of 
40 sold to the South Side Elevated Company, at Chicago, ia 
10 inches x 10 inches, has 200 ohms, and will be used directly 
across 600 volts, so that it will carry 8 amperes continuously, and 
hence dissipate continuously 1,800 watts. 


Screwing Tools for the British Association Threads, 
—The continually increasing employment of the British Association 
screw threads by instrument makers, and other users of small 
ecrews, has produced a demand for improved tools and gauges. 
To meet the requirements of the Royal Engineers, who have 
adopted the thread in all their smaller apparatus, Messrs. Buck 
and Hickman, of Nos. 2 and 4, Whitechapel Road, London, E., 
arranged with the American firm of Pratt & Whitney to take up 
the manufacture of tools for these threads, and now inform us that 


a large number of sets of these screwing tools and gauges have 
been accepted from them by the War Office. Sets of these tools 
are now obtainable from Messrs. Buck & Hickman by anyone 
requiring them. The reputation of the Pratt & Whitney Com- 
pany, the ablest manufacturers in the world of small steel 
appliances, makes it certain that these tools are of a high order of 
accuracy and excellence. We look with interest to the report of 
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the British Association Committee to learn exactly how far they 
have been auccessful in obtaining closely accurate gauges of these 
threads from the Pratt & Whitney Company. with whom they 
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reported last year they were in communication. Hitherto manu: 
facturers have met great difficulty in obtaining close approxima- 
tions to the proper forms and dimensions. The illustration 
above shows a B.A. set No. 2, tho figure on page 52 showing the 
shape of the thread, &о. 


The G F. C. New Catalogue. — To review the 1899 
catalogue of the General Electric Company, Limited, so as to 
mention even a small percentage of the articles described and 
illustrated therein would require more space than is at our disposal 
at the moment. The manufactures of this company, and the 
catalogue as well, in fact, are so wel] known to the trade that 
nothiog more than a brief mention is necessary. The new volume 
before us for the current year will, like previous editions, be of 
untold value to the electrical trade, wholesale and retail. It is 
intere-ting to note that this company started in 1878 with five 
employés, but tbe growth of the concern, concurrently with the 
enormous development: of the electrical industry, is shown in the 
i-creased staff, which to-day figures at 2,500 hands employed at 
the various works at Salford, Birmingham, Clerkenwell, and 
Hammerrmith. We hope that within the next 20 years history will 
repeat itself severa] fold, a'though if the firm's catalogue grows in 
proportion the G.E.C. may find it necessary, like the ‘‘ best books" 
vendors, to supply a special bookcase therewith. For the non- 
technical purchaser there is а great deal of useful information 
contained in the book before us, points which will help him to 
ascertain his actual requirements, and when he has done this there 
is an excellent telegraph code so that һе may place his crder 
without waiting to change his mind. Estimates, diagrams, hints, 
and general instructions aie here ad lib. The G. E. C. is the 
universal provider of the electrical trade. Anything from iron 
stap'es to the complete electric light aud power installation, from 
the night light t» the searchlight, all are illustrated and described 
in this handsome catalogue, while a thousand and one pieces of 
machinery, apparatus, and accersorial parts for electric light, 
power and traction work, also telegraph, telephone, and medical 
apparatus have space devoted to them. Last year we made a 
selection from the collection of artistic electric light fittings. At 
the present moment *pec'al notice should be called to the 
three-phase rection where is to be found a description of 
three-phase generators and motors on the Oer‘ikon system. 
general note of the various sections into which this useful volume 
is divided, must bring our notice to a conclusion :— electrical 
suppliea and wiremen’s sundries ; dynamos, motors, transformers, 
and general electrical plant; engines, boilers, and other machinery; 
electric beating; electrical fixtures and glassware ; electric bells 
and accessories; telephones; ele^tro-medical supplies. Any of 
these sections are obtainable separately. 


Catalogue.—The Jandus Arc Lamp and El-ctric Com- 
pany, Limited, has issued a price list of the Jandus lamps and 
accessories. It contains a large number of testimonials as to the 
excellence of these lamps, and some interesting photographs 
showing their application to street lighting, also to exterior lighting 
for theatres, stores, shops, &o., and interior lighting for factories, 
&c. The illustrations are very well done. 


California Water Power,—The Financial News corre- 
spondent at San Francisco says that the Kern Rand Company has 
been formed at Los Angeles to develop electricity on the Kern 
River and convey power to Los Angeles, a distance of 150 miles. 
He writes that an Englishman has been sent to England to secure 
capital to the tune of $1,990,000, and $10,000 has been spent upon 
preliminary surveys. It is stated that the weak point in the 
scheme is that the line is so very likely to be ‘‘ washed out” in 
winter and burnt out in f ummer that power users would not be 
able to take advantage of the scheme. With 20,000 Н.Р. delivered 
to Los Angeles a dividend of 20 per cent. is looked for, but the 
Financtal News representative questions whether the scheme will 
pay. The line will cross two mountain ranges and a desert. 
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Wir ENDING JULY бтн, 1898. 


Wir momd Тогу 4TH, 1899. 


Albany 2% as .. Value 2148 Amsterdam P . Value £240 
Amsterdam .. ao i js 50 Bangkok. Teleg. mat. .. - 58 
Auckland .. E č: 824 Bombay  .. $i. i v 18 
Bangkok .. ys "" 65 | Boulogne : 29 
Barcelona .. 18 Buenos Ayres vs n . . 2,161 

Bombay — ee es ee 51 | os 99 Teleg. mat. 1 
Buenos Ayres. Teleg. mat. .. 110 Calcutta  .. .. i ee 238 
Caleutt& .. 2, II | Cape Town.. = e 172 
Саре Town .. T s .. 457 Christiania .. т Js as 57 
Durban si is Р ; 716 Colombo SQ 70 
Fast London i is "m 62 | corens п “a $3 ia 9 

Flushing Us а R7 | Delagos Bay is is : 
Gothenburg oe ae . 97 | Demerara., Teleg. mat... . Ml 
Hamburg .. 5 T .. P00 Durban ra ee . 349 
Kolding. Teleg. mat. 471 „ X Teleg. mat. i hg 
Malega — .. s х 18 Fremantle. T i à 93 
Melbourne . . 1414 | Gothenburg ze uM wo RADO 
Monte Video ps 23 Grenada : га T . 25 
ü Teleg. malt 99 Hamburg .. 960 
Otago.. Р vs . 198 Hong Kong M E . 836 
Port Elizabeth  .. . 159 Monte Video. 'Teleg. mat. Fh 
Rio Janeiro.. is ante Я 11.; Montreal so р - 26 
Rotterdam. Teleg. mat. я 95 | Ostend T 7 89 
Rantauder .. ёз es 175 Port Elizabeth sd ; RS 
Santos us Se 205 Port Said .. $5 АР . 838 
Bt. 3 M sa НИ 16 Rio Janeiro.. , e 158 
Віпароге. Teleg. mat... . 208 Bantos <x i bs oe 84 

Spezzia si К? iis .. 696 Shanghai. 21 tons old teleg. 
Stockholm. Teleg. cable 1.189 wire (value not deolared) .. — 
Sydney T = a - 718 Sydney ie a x .. 506 
„ Teleg. mat. 2⁴⁰ Yokohama .. Tele ous 1.418 

Wellington .. is is . 196 
" Teleg. mat. .. .. 100 
Total 27,899 Total T £6,198 
Foreign Goods Transhipped. 

Hong Kong. 'Teleg. mat. Value £178 Alexandria. Elec. goods Value £85 
Trinidad. Teleph. mat...  .. 62 | Calcutta. Eleo. mae. 70 
Tota £340 ' Tota] .. .. £164 
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The Hall Tramways.—The name of Мезете, Arkham 
Bros. & Wilson, Limited, Sheffield, was inadvertently omitted from 
our description of the Hull electric trams. This firm supplied the 
points and crossings, and made the special work illustrated_on 
page 22 of our last issue. 


Bankruptcy Proceedings.—Under a receiving order 
made in the case of J. G. M. Hilton, electrical engineer, Trafalgar 
Works, Bow Common Late, a first meeting of creditors was 
held on the 10th inst. at the London Bankruptcy Court before Mr. 
G. W. Chapman, official receiver. According to the debtor’s state- 
ments it appeared that about Javuary, 1895, he took £2,250 worth 
of shares in the Nalder & Harrison Construction Syndicate. The 
syndicate subsequently went into voluntary liquidation, aud the 
electrical portion of the business was purchased by Mr. Nalder and 
himself. No actual deed of partnership was signed, but the profits 
were to be equa'ly divided. After trading fora few months the debtor 
introduced about £2,000 into the concern, £800 of which was used 
to pay off a mortgage on Trafalgar Works, the balance being left 
in the business, which was subsequently converted into a limited 
liability company, known as Nalder & Hilton, Limited, with a 
capital of £20,000. The partnera were allotted 9,000 fully paid 
£1 sheres, and 6,000 further shares upon which 10s. was paid, the 
latter being held as security for £3,000 worth of debentures, which 
were afterwards duly issued. Second debentures to the extent of 
£2,000 were also issued in March, 1898, when the debtor retired 
from the business owing to disagreements with the holder of the 
principal portion of the second debentures. It was subsequently 
arranged that the debtor should sell his shares for £800 in cash, 
which was to be applied in payment of his share of the joint 
liabilities, and in addition he was to receive £1,200 by instalments 
with 6 per cent. interest. In Janu last he returned to the 
business, and brought in a further , which he borrowed for 
that purpose. The trading was continued a few months longer, 
and about a month ago the debenture holders took proceedings 
under which a receiver was appointed, who was now carrying 
оп the business. The debtor ascribed his insolvency to the failure 
in the manufacture of electric apparatus by Nalder & Hilton, 
Limited, in which he was deeply interested, and also to want of 
business experience. The private liabilities were estimated at 
£300, and those in connection with the company were approxi- 
mately stated at £2,509. The assets were not valued. No proposal 
was submitted, and the case will be wound up in bankruptcy by 
the official receiver as trustee. 

The London Gazette contaius notice of the release of trustee 
(Geo. Proctor) in the case of J. Fletcher and J. A. Hirst (Fletcher, 
Hirst & Co.), electrical and mechanical engineers, Burnley. 

The first meeting and public examine tion in the cage of A. Black- 
burn and J. Walker (Blackburn, Walker &. Co., ejectricalletgincer3) 
will be held at Bradford, on July 20% anc August I- respecti7el7. 

Mr. E. H. Hawkins, 3, Barbican, E.C., has been appoirted 
trustee in the case of A. G. Inrig, wlecerical éng:near. Bh ro 

Patents in America's New Colonies.— Mess’. W. Pe 
Thompson & Co. state that an official circular has recently been 
issued by the War Department at Washington, stating that in the 
new territories of the Islands of Cuba, Porto Rico, and the Philip- 
pines, owners of patents, trade marks, &c., duly registered in the 
United States Patent Office, under the laws of the United States, 
shall receive the protection accorded them in the United States 
on certain conditions. 
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Labour Problems and Battery Jar Makers.—The 
British workman unfortunately has it in his power to largely 
hinder the progress of his employer's business. On the other 
hand, if he so choose, he may render him great assistance, nnd 
contribute to tlhe success of our national industries. We have 
ventured to hope that the late engineering strike had taught a 
lesson which was not likely to be forgotten ina hurry by the striker 
and his sympathisers, but perhaps we have hoped too much. We 
have this week heard of a firm of glass manufacturers who have 
been compelled to abandon the battery jar branch of their business 
in consequence of trouble which has arisen with their workmen, 
But for the stupidity of the British workmen this business might 
have been a great success, as orders were very numerous. This is 
yet another monument to the gross upreasonableness of labour 
agitators. We suppose that the men who formerly thought them- 
selves badly off in making battery jars will now find themselves 
without even the proverbial half-loaf. 


Dissolutions, Liquidations, Ke. — Messrs. R. and S. 
Baxter (В. L. Baxter, 8. L. Baxter, and W. В. Macdonald), mica 
merchants, Dundee, have dissolved partnership. The business will 
be carried on under the same title by Messrs. К. and S. Baxter, 
who will attend to debts, &c. 

A meeting of the Leeds and London Electrical Engineering 
Company will be held at 6, Lombard Street, E. C., on August 14th, 
to hear an account of the winding up from the liquidator, Mr. W. 
Colls. 

Last week in the action of Threlfal v. The Electric Organ Com- 
pauy, Limited, Mr. Justice North made an order for judgment ina 
debenture-holdera’ action in the matter of the Electric Organ 
Company, of Norwich. 


Books Received.— The Value of Electrical Treatment,” 
by Julius Althaus. Third edition. London: Longmans, Green 
and Co. 3s. 6d. i 

“ Fire Tests with Floors," and Fire Tests with Partitions," 
edited by Edwin O. Sachs. London: The British Fire Prevention 
Committee. Is. each. 

** Machinery and Supplies for Mines and Mills." Vol. I., No. 8, 
June, 1899. Published by C. E. Billin & Co., Chicago. 


Trade Announcements.—Meesrs. Krupka & Jacoby say 
that it has been decided by mutual content to voluntarily wind up 
the Phaeton Electrical Company, Limited, of which they bave 
hitherto been the managing directors. The Phaeton Company will 
not continue their business in this country, but Messrs. Krupka and 
Jacoby will continue the same class of business in their own name. 

Messrs. Wood & Newland, who have for many years been 
assistants to the firm of Messrs. Wheatley Kirk, Price & (ioulty, 
announce that certain alterations having been made in the constitu- 
tion of that firm, they have resigned their appointments and opened 
offices at 42, Spring Gardens, Manchester, where they will conduct 
business on their own account, similar to that with which they 
have been so long associated (auctioneers, valuers, &c., &c). We 
understand that Mr. Wood was chief assistant at the Manchester 
office of the said firm for upwards of 11 years, and Mr. Newland 
had been in the employment of the same firm for a period of 18 

ears. 
и Messrs. Taylor, Taylor & Hobson, scientific instrament makers, 
announce that their business having overgrown the capacity of 
Slate Street Works, they have erected new factory and office 
buildings, to be known as Stoughton Street Works, Leicester. 

The Horsfall Furnace Syndicate, Limited, intimate that the 
growth of their business as engineers and contractors for refuse 
destractors, smokeless boiler furnaces, &c., has necessitated their 
removal to more commodious premises at 5, Greek Street, Leeds, 
where all communications should be addressed. 


Annual Picnic.—The annual outing of Julius Sax and 
Co., Limited, of Coldharbour Lane, S.E., took place on Saturday 
last, when & most enjoyable day was spent at Southsea. 


South African Electrical News.—The British and South 
African Export Gazette for July says that an order has been placed 
for a supplementary dynamo capable of running 500 lights, for the 
Bulawayo electric lighting eervice, as a temporary measure, until 
such time as a 3,500-light dynamo can be installed. This addition 
wil! raise the service to 7,000 lights. Three dvramos, for lighting 
and power purposes, from the works of the Elwell-Parker Electric 
Company, Cleveland, U. S. A., have been installed at the Vercenig- 
ing Collieries. Two electric drills, manufactured by the Jeffery 
Manofacturing Company, Columbus, Ohio, have been installed at 
the Vereeniging Collieries. 


Auction Sale.—Particulars wil be found in our 
advertisements of the sale of certain surplus machinery used in 
the experimental stages of the Midland Acetylene (Parent) Syndi- 
cate of Cradley Heath. The plant for sale includes a Lancashire 
boiler (30 feet x 8 feet), a 90 Н.Р. horizontal engine, 70 kw. 
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., PLEDTŘIO ‘LIGHTING NOTES. 


‚ Ayr.—At a supper given by Mr. Fuller, the borough 
electrical engineer, to the employ és of the electricity works on July 
5th, the latter presented him with a handsome marble clock, ard 
resented some silver р to Mrs. Faller, while expressing their 
igh appreciation of Mr. Fuller's solicitade for the welfare of his 
subordinates. Mr. Faller acknowledged the gifts in appropriate 


Alnwick.—A syndicate wants to obtain powers for 
electric lighting. A member of the Council will move at the Council 
that the proposal be opposed. 


Asylum Electric Lighting.—The following five lunatic 
asylums are at present being fitted with complete electric light instal- 
lations to the specification of Mr. A. A. Campbell Swinton, 
М Inat.0.E. :—The London Ocunty Council Asylum at Bexley, the City 
of London Asylum at Stone, near Dartford, the Berkebire County 
Asylum at Mouleford, the North Riding Asylum at York, and the 
L:icester Borough Asylum at Humberstone. 

The visitors to the Ойу and County Azylum at Barghill have 
decided, instead of extendirg the old gasworke at that institution, to 
тал e electric light. The estimated cost of this-and other work 
is £5,962. 


Banbury.—The Council has received notices from three 
electric lighting companies of their intention to make application for 
& provisional order. The Council bas passed a resolution in favour of 
the introduction of electric lighting in the borough, providing the 
burgesses incur no liability in the matter, and referring the question 
back to the Electric Lighting Committee, who were algo instructed 
to obtain offers of terms from other electric lighting companies. 


Bangor.—The Local Government Board has sanctioned, 
w.tiout inquiry, the loan of £2,000 for electric meters and mains. 

The City Ocuncil last week arranged a scale of charges for electric 
current. For lighting it will be 54d. per unit, and for motive power 
up to 4 p.m., 24d. per unit, and after 4 p.m. 5d. per unit. 


Bangor (Ireland).—The Drake & Gorham Electric Power 
and Traction Company, Limited, has notified the District Council of 
ita intention to apply for powers to supply Bangor with electricity. 


Barnsley.— At a meeting of the Town Council last 
week, the Harvey Institute Committee recommended that £500 be 
borrowed for installing the electric ligbt in the Institute, the Public 
Hall the Free Pablio Library and Reading Room, the Bchool of 
Scierce and Art and the offices within the buildings. The resolution 
was adopted. 


Barrow.—Last week the town clerk submitted plans of 
the proposed extersion of plant, with a description of the works and 
estimates of cost, which be had received from Messrs. Kiccaid, 
Waller & Manville. Тһе borough surveyor also submitted plans of 
the proposed extension of the buildings, with a report thereon. The 
Electric Lighting Committee has resolved to instruct Mestrs. Kincaid, 
Waller & Manville to include in the specification a clause to the 
effect that in case the work is completed before the specified time, 
the Corporation will pay to the contrac‘ors a premium equal to the 
amount of the penalty for every week ғо completed, not exocedirg 
four weeks. The tender of Mr. John Cox has bzen accepted for the 
erection and completion of extensions to the electricity works, at 
£1,028 14s. 2d. 


Bath.—The noise made by the arc lamps is still the subject 
of much discussion by the Electric Lighting Committee; Mr. Ham- 
mond is to be invited to an interview to give his opinion on the 
subject. The committee has decided to reduce the scala of charges 
from Beptember 30th next to the following rates:— Consumers baving 
at least 300 lamps, 54d. per unit; 400 lamps, 5d.; 500 lamps, 44d. 
per unit. The present price is 6d. per unit. 


Batley.—The Corporation have now under consideration 
a scheme for providing electric lighting and traction for the borough, 
the cost of the carrying out of which is estimated at about £107,000. 
Messrs. Lacey, Clirehugh & Sillar, electrical engineers, were con- 
sulted some time ago by the Oorporation, and they have now sub- 
mitted a report to the sub-committee that has the matter in hand. 
The Town Council will, in all prcbability, be compelled to put down 
an electric lighting piant in order to keep out a private company. In 
the report submitted to the Corporation, provision is made for light- 
ing the public streets in the centre of the town, and for running trams 
to all the outlying portions of the borough. If the scheme is carried 
out, the overhead trolley syatem will be adopted. The matter will 
be fully considered at the next meeting of the Town Council. 


Beckenham.—The sanction of the Local Government 
Board has bsen obtained for a loan of £37,000 for the purposes of 
electric lighting in Beckenham, and it is hoped that by March next 
the undertaking will be in full working order. Meanwhile arrange- 
ments have been made for a temporary supply from the Bromley 


Company. 


Bedford.—The Council is pursuing a very vigorous 
policy. By a resolution passed some time ago, Mr. Hope-Johnstone, 
the borough engineer, was authorised to prepare plans and estimates 
for the lighting, both private and public, of the whole of the borough. 
At present the mains are laid in а little over half the area. Estimates 
for buildings, plant, and mains, &c., will be presented to the Council 
in the course of a few days. Owing to the rapid growth of the town, 
the Council have found it necessary to discontinue using the town 
supply of filtered water for watering the roads, &c. The supply 
now is drawn from the condenser circulating water at the electricity 
works. A sub-station has been built in another part of the town, 
and a single-phase alternating motor coupled to a centrifugal 
pump is being supplied to pump water from the river for the same 
purpose. 


Belfast.—The charges for current for motive power and 
heating are in future to be :—24d. per unit for tle first hour between 
11 p.m. and 6 a.m., and 14d. per unit after the first hour. All other 
consumers will pay 4d. per unit. 
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Beverley.—The Council has before it a proposal to 
appoint a special committee to consider and report whether the Oor- 
poration shali apply for a provisional order. 


on and management, is a gross 
fit of £2,947. The cost of tion, iaclusive of management, 
been reduced from 2 514. per unit in 1898 to 2 29d. in 1899, not- 
withstanding the increased price of coal, and the unfortunate ciream- 
stance of having to use cold water fesd for the boilers during the 
erection of the economisers. The number of units sold has increased 
from 300,000 for the 15 months ending March, 1898, to 368,000 for 
the 12 montha ending March, 1899. The maximum load at any tím» 
oa the works has increased from 277 kilowatts in 1898 to 560 kilo- 
watts in 1899, an increase of 120 per unit. The number of consamers 
has increased from 292 in March, 1898, to 403 in March, 1899. It 
must, however, be intimated that the iacreased load has been working 
for only a very small fraction of the year, which explains the small 
iocrease in the number of unita sold for the 15 months of the 
„ year. The average price obtained per unit sold is 
4 
The sum of £30,000 is to be immediately spent upon the further 
extension of the electric tramways. 


Bournemouth.—The new installation which was in- 
augurated some daya ago for the electric lighting of the Pier Pleasure 
Grounds and Winter Gardens comprises a steam dynamo of 45-kilo- 
watt capacity, current being distribated at a pressure of 235 volts. 
There are six circuits, each having four aro lamps in series, making 
24 атс lam ps in all, another circuit for the incandescent lighting of 
the Pier, and another circuit for lighting the Winter Gardens. The 
O.P. of the arc lights varies from 2,000 to 2,600 each, the total C.P. in 
arc lighting being about 52,800 O.P. The number of incandescent 
16 O.P. lamps on the pier is 100 C. P.; and the Winter Gardens about 
340, making a total candle-power of 58,040. The whole of the eight 
circaits are controlled from the engine room. There is also an 
additional switchboard both at the Pier and at the Winter Gardens, 
where the lights are again divided into circuits consisting of from 
20 to 40 lamps each. The contract for tho steam dynamo was given 
to Messrs. Siemens Brothers, that for the laying of the cables, mains 
and arc lamps to the Brush Electrical Engineering Oompany, for the 
supply of the electric light standards to Messrs. Macfarlane & Oo., 
and for the masts which are to be erected at the Pier Approach and 
the Square to Messrs. Spencer & Co. These masts be 60 feet 
high, and will each carry three arc lamps with a lighting capacity of 
2,600 O.P. The whole of the works have been designed and carried 
out under the supervision of the borough engineer, Mr. F. W. Lacey. 

The OCourcil's Electric Light Bil has passed through the 
House of Lords, and only awaits the Royal assent The 
Bournemouth and District Electric Supply Company have inti- 
mated their intention to apply next session for a provisional order 
to enable them to supply electricity for public and private pur- 
poses within the borough over which the Corporation has jurisdiction, 
and, further, that it was their intention the order ehould extend over 
a certain area formerly in the Chris! church Union District. 


Brazil.—The San Paulo Gas Company recently ped 
contracts with the Brush Electrical Engineering Company, ted, 
and several other English firms for a complete electric lighting plant 
on the continuous current three-wire system. Owing, however, to the 
unfriendly attitude of the Brazilian authorities, we hear that all the 
contracts have been cancelled. It aimost looks as if municipalities 
abroad were going to take a leaf out of our experience and lay down 
their own electric light installations. We cannot complain at their 
preferring to keep tne work in their own hands, but we trust they 
will not play "dog in the manger.” This would undoubtedly have 
been the case with some of our municipalities if the Board of Trade 
bad not stirred them up occasionally. 


Brighton.—An inquiry was held on July 6th, by Mr. 
W. О. E. Meade-King, M. Tust. O. E, with reference to the application 
of the Brighton Town Council to the Local Government Board for 
sanction to borrow £64,000 for purposes of electric lighting. The 
town clerk stated that the period for which the loan was desired was 
25 years. The undertaking was an extensive one. The Corporation 
had already spent the borrowing powers granted to them by the 
Local Government Board to the extent of £290,881. They were now 
applying for a further outlay for 1899 and 1900. The amount 
estimated for 1899 was £26,350 and for 1900 £37,650, making 
together £64,000; this being in addition to the sum of £56,300 
already granted for those two years. The money was to be expended 
on additional plaut. Mr. Fowler said at present there were 40,000 
16-candle-power lamps, and it was proposed to increase these to 
42,000 lamps of 16-candle-power. The present c was 7d. per 
unit per first hour per day of consumption, and 1d. per unit per 
hour afterwards. No opposition was cffered, and the inquiry was 


Broughty Ferry.— A London compan es to 
apply de шы а: to provide electric light td the burgh. 


Camberwell.—The General Purposes Committee has 
decided in favour of buying the County of London and Brush 
Provincial Electric Lighting Company's works, &c., in the parish for 
£82,326. 


Cardiff.—It has been ascertained that a resolution passed 
by the Oorporation in 1896 placed the electrical engineer in entire 
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control of the electrical staff, so that the recent action of the Elec - 
trical Committee in seeking to promote a fitter against the wish of the 
engineer was really ultra vires. 


Cheltenham.—The town clerk recently wrote to the 
Board of Trade stating that the Council desired to alter the standard 
for electric supply from 100 to 200 volts, so as to make it uniform 
throughout the system of mains, and inquiring if ths sanction of the 
Board was necessary to do so. To this the Board replied that 
notica of the intention of the Council to apply for permission to alter 
the standard pressure must b» published in two successive weeks in a 
local newspaper, stating that no change shall be made in the pressure 
of supply to any premises which on March 4th, 1896, were supplied 
with energy, except with the consent of the consumer, and that any 
рэгвоп desirous of objecting to the proposed change might do so by 
letter addressed to the Board within one month from the date of the 
newspaper containing the first publication. It was resolvad to 
adjourn consideration of the matter until the next meeting of the 
committee. There are now 313 customers on the main: and 20,000 
8-С.Р. lamps connected, thie representing an increase of 4,000 lamps 
and about 50 customers since the end of last year, and being entirely 
in addition to the number of arc lamps running iu the streets. 


Chichester.—A supplementary report on the electric light- 
ing, together with plans, has been pre by the city surveyor. It 
was decided to consult Mr. Price, electrical engineer, Portsmouth, as to 
the soundness of the scheme, the estimate of the cost, probable 
financial result, ёо. 


Darlington.—The Electric Lighting Committee has 
agreed to accept certain tenders for carrying out various portions of 
ш тога or electric lighting. The whole of the works will cost 
a a U *. i 


Dartmouth.—The Town Council last week considered a 
letter from Edmundsons Electricity Corporation offering to obtain a 
rovisional order at their own expense, with а special clause giving 
Oouncil the option of purchase at the end of 14 years, and to 
supply the public lighting at a specially low rate. A letter was also 
received from the English Iadustrials, Limited, to similar purpose, 
but with option to purchase at tho end of 21 years. 


Derry.—The Lighting Committee met last week to con- 
sider a letter received from the British Thomson-Houston Company, 
submitting terms for the laying down and working of plant for 
private lighting by electricity. It was resolved to ask Mr. John 
Christie, the late electrical engineer to the Oorporation, to report on 
theletter. The Mayor placed before the meeting certain facts which 
finances,” It was proposed to spend £20,000 on a private lighting 

es. It was pro to spen 0,000 on a private 

scheme, coating, principal and interest, £1,100 a year, and it was 
estimated tbat 4,500 16-candle-power lamps, at 5d. per unit, 
equal to 3s. 4d. per 1,000 feet of gas, would bs taken up, giving a 
revenue of £2,812 a year. But let this estimate be reduced by one- 
fourth and there was still an inoome of over £2,000 & year towards 
the working expenses. Mr. John Christie, the consulting electrical 
engineer of the Corporation, had p it as his opinion that the 
present premises, machinery, staff would give the Оогрога- 
tion in anne a private lighting scheme an advantage of over 20 
per сеп 


Doneaster.—The Oouncil in Committee has recom- 
mended that the Electrical Committee select candidates for the post 
of electrical clerk of works. 


Dorking.—aA letter was received by the District Council 
last week from the Electrical Power Distribution Oompany, Limited, 
giving notice of their forthcoming application for a provisional order, 
and requesting an interview with the Council. The Council decided 
to oppose the application. 


Dublin.—The Corporation has instructed the Electric and 
Special Gas Committees to prepare a special report with reference to 
providing а separate staff for these committees, which staff will 
nclude a secretary, one of whose qualifications will be technical 
knowledge of the working of gas and electricity. 


Ealing.—The Electric Lighting Committee was last week 
th tment tant , 
Un de LEM s арро соо of assis electrical engineer 


Elland.—The Council has resolved to apply for a pro- 
visional order, and to take the necessary steps f th. The cost 
of the installation is estimated at £60,000. | 


Erdington.—The District Council will apply for a pro- 
visional order, and expert advice is to be obtained apon the question. 


Exmouth,—The District Council has received notice 
from the Electrical Power Distribution Company of its intention to 
apply for powers to supply electricity within the Council's district. 
The matter was referred to the Electric Lighting Oommittee. 


Friern Barnet.—The secretary of the North Middlesex 
Electrical Supply Association has asked the Council to grant them an 
interview before passing from the matter of electric lighting. The 
Oouncil has replied that it still intends lodging an objection to the 
proposed order. 

Frome.—An engineer is to meet the General Purposes 
Committee about the middle of July to go into the question of electric 
lighting, and a special sub-committee has been appointed. 
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Fareham.—An application from Mr. Blake, electrical 
en „for an increase of salary has been referred back to com- 
mittee. The Electric Lighting Committee recently reported that, 
having had under consideration various questions concerning the 
lighting of the town, they were of opinion that the undertaking would 
be benefited and the number of consumers increased if a reduction 
were made in the charges for lighting. In the last year, through an 
improvement in the plant, £150 had been saved in the cost of coal, 
and the Committee considered that if the public lights were turned 
cut at one o'clock instead of at two, а further saving would be effected 
estimated at £105. If the all-night supply were discontinued, and а 
reduction of 1d. per unit made to present consumers, which would 
cost the Council about £98, there would still be a balance of E22 per 
со. п was resolved that the new scheme ocme into operation on 
otober 1st. 


Gateshead.—The Tyneside Electric Power Cor pany 
а nctified the Council of its intention to apply for а provisional 
order. 


Gloucester.—At the Guildhal!, Gloucester, under the 
auspices of the Traders’ Association, Mr. Robert Hammond lectured 
last week on “ Municipal Electricity Supply.” 


Godalming.—The Council has been discussing offers to 
purchase the electric lighting order, and has decided to empower 
a committee to negotiate for a sale of the order and report. 


Grantham.—The Electric Power Distribution Company 
and Edmundsons Electricity Corporation bave given notices of 
applications for provisional orders. The Lighting Committee is to 
report to the Council on the matter. 


Hampstead.—The Vestry bas accepted tenders (£10,819) 
for the supply of plant required for the extension of the electricity 
works. Plans for the new buildings have beenapproved. The chair- 
man of the Ligh 
required not later the autumn next year. Tenders for the 
necessary works connected with the buildingsare being invited. 


Hampton Wick.—The Richmond (Sarrey) Electric 
eg апа Power Oompany intend applying for a provisional 
order. е Oounty of London and Brush Company have served a 
similar notice upon the Council, and the letters have gone to the 
Legal Committee to con: ider. 


Hastings.—At a meeting of the Town Council on July 
7th the Public Lighting Committee reported on a "free wiring” 
agreement asked for by the Southern Electrical Installation and 
Wiring Company, Limited. The agreement was to the effect that 
the company, when required by the Corporation, should provide and 
fix necessary wires and fittings for using electricity on the premises 
of а consumer, the company to have power to refuee in any case in 
which the consumer did not give sufficient security for the repayment 
of the original cost of the installation; the Corporation to pay the 
company 1d. per Board of Trade unit forall electrical energy supplied 
and paid for, unless and until the wires and fittings are paid for, the 
minimum payment to be 3d. for each 8-candle-power lamp or its 
equivalent in.talled. At the end of five years the Corporation is to 
have the opion of purchasing the installation, in oues where соп: 
sumers had not purchased, at the original cost, plus 20 per cont., and 
less 23 per cent. (поё exceeding 50 per cent.) for depreciation. The 
ccmpany is to ba liable for any repairs and maintenance, other than 
renewal of lamps and shades. The report was adopted. 


Hereford.—The Electric Lighting Committee has 
appointed Mr. Poulton clerk of works whilst the electric lighting 
atation is b.iog erected. It is hoped to supply current by Ostober 
next. | 


Hexham.—The Northern Counties Electricity Supply 
Company, Limited, is desirous of establishing electric light works in 
this district, ani is bringing the matter before the Council. 


Houghton.—The County of Darham Eleotrical Power 
Distributing Company intends applying for а provisional order, and 
& deputation will wait upon the Urban Council in regard thereto at 
the next meeting. | 


Hucknall.—The Lighting Committee has declined to 

lighting. the proposal of the English Industrials, Limited, re electric 
8. | | 

Hythe.—The Folkestone Electric Supply Company has 


notified to the Oouncil that it intends applying for a provisional 
order for Hythe. 


Iifr&combe.—The Council has decided to apply to the 


L- cal Government Bard for a loan of £14,700 in connection with the 
electricity works. 


Italy.—The local authorities of Como have voted a sum 
of £16,000 towards the cost of constructing a municipal central station 
in the town for lighting and power purposes. 


Llanelly.—The Electrical Power Distribution Company 
bas advised the Courcil that it intends applying for an electric 
lighting provisional order. я 

Leatherhead.— The District Council is to advertise for 
offers for the sale or lease of the provisional order. Six months ago 
similar advertisements were issued and no replies received. 

Lincoln.—The Electricity Committee is ttying penny-in- 
the-slot electricity meters in a few houses. 


Committee explains that the extension will be 


London, E.C.—The Court of Common Council had 
before it yesterday (Thursday) а notice from the District Electric 
Bupply Company of its intention to apply for & provisional order for 
supplying electricity within the City. | 


London.— The St. George's Board of Guardians, Chelsea, 
has resolved to put down an installation for electric lighting at the 
Infirmary, the cost of the plant and wiring being £5,000. The 
Fulham Road Workhouse will not be elestrically lighted at present. 


Lytham.—The Council has appointed a sub-committee 
to consider the advisability of obtaining a provisional order. 


Malvern.—The Council is to consider whether to engage 


an expert to report upon electric lighting, with special reference to 
the provisional order. ; 


Newburn.—The District Conncil has decided to oppose 
the application of the Tyneside Electric Power Company for powers 
to supply electricity for all purposes in the district. 


Newhaven.—The Council has granted permission to a 
syndicate to obtain а provisional order for the lighting of Newhaven 


by electricity, provided the Council can purchase the undertaking 
after 20 years. ; 


Newington.—On 7th inst. the Vestry switched on current 


for private and public lighting from the electricity works recently 
described in the Егаствтолг, REvmw. 


Newtown.—Mr. G. R. Peers bas offered to submit a 


scheme for electric lighting, and the Council bas referred the matter 
to the Electric Lighting Committee. 


Oldham.—The Oorporation has instructed the Klein 
ol rgb Company, Limited, of Manchester, to erect one of Klein's 
tent cooling towers on the “chimney principle” at the electric 
ght station, for 1,800 I. H.P. This plant will work in conjunction 
with a jet condenser in such a way that the full vacuum will be 


maintained without requiring fresh water for condensing purposes. 


Plymouth.—At the last Council meeting Alderman 
Radford stated, with regard to the tenders for the supply and 
erection of the coal conveying plant at the Prince Rock station, that 
в cargo of 570 tons of coal had been received at the wharf, which the 
Corporation had built at а cost of less than £1CO, and in advertising 
for the coal it was found that the quotation for ite delivery by sea 
was 4s. per ton less than by rail. After being landed, however, the 
coal had to be carried some little distance to the electrical works, and 
the committee had bad under consideration the question of providing for 
its transit by some mechanical means. They rec:mmended the use of 
an endless rope and buckets, which would necessitate a capital expen- 
diture of about £1,000, and save at least £250 a year to the town. 
The scceptance of Messrs. White & Oo.'s tender of £470 for the plant 
was subject to the sanction of the Londen and South-Western Com- 
pany being obtained to the crossing of their railway. The o»mmittee's 
report was adopted. 


Pokesdown.—The Poole ard District Electric Supply 


otha bas given notice of its intention to apply for a provisional 
order, 


Poplar.—At the last meeting of the District Board of 
Works а report from the Electricity Committee was considered, 
recommending that the letters of Messrs. Orompton & Oo., Limited, 
on the subject of rates of wages payable by that firm, be accepted in 
definition of the clause in the conditions attached to their tenders 
relating to rates of wages, and as complying with tbe resolutions of 
the Board on the subject, and on the understanding that such letters 
be incorporated with the roposed contract and form part thereof; 
Messrs. Orompton & Oo. to be informed accordingly, in order that the 
necestary drawings may be prepared without further delay.” Mr. 
Valentine (chairman of the committee) moved that this be adopted, 
and after reading the letters sent by the firm to the Board, as already 
pablished, went on to ray that the firm paid the current rate of wages 
at Chelmsford, where it appeared there was no actual trade union 
obtaining. As far аа he could understand it the letter which had 
induced the Board to refer the matter to the committtee for con- 
sideration arose from the position the firm took up during the engi- 
neers’ dispute last year, when they kept their works open, bat with 
which they as а Board had nothing to do. They had given a schedule 
of the wages they paid, and had sgreed to give the men the rate they 
would receive under union rules while at work in Poplar, and for 
these and other reasons the committee came to the conclusion that it 
would be advisable to give the contract to Mesars. Orompton, which 
he now begged to move. This having been seconded, Mr. Coad 
opposed the firm having the contract on account of the rate of wagos 
paid and the bonus system they adopted, which was the worst form 
of sweating. He moved that the contract be withdrawn and given 
to Messrs. Mather & Platt, whose tender was £170 more. This was 
seconded, and after discussion the amendment was put to the vote, 
when there were 20 for, and 19 against. A division was claimed, 
with the result: 22 for, 20 againet. The amendment was therefore 
carried. It was resolved to inform Messra. Mather & Platt of the 
decision of the Board, and also that the trade union rate of wages 


clause be inserted in the contract. 


Ramsgate.—The Council will strenuously oppose the 
T enm by Edmundson's Electricity Corporation for electric 
g. 


Randalstown.—The Antrim County Council has referred 
to the District Council а letter received from Messrs. Webb, of 
Randalstown, asking for permission to light the town electrically. 
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Redditeh.—An outbreak of fire occurred at the electric 
lighting station on Saturday night. Fortunately it was quickly die- 
covered, and extinguished before any serious damage was done. A 
quantity of oily cotton waste became ignited The engineer in charge, 
who discovered the fire, went for assistance, leaving one of the gas 
engines running. Help was soon procured, and the fire got under; 
but by that time the bearings of the engine had run dry and were 
very much overheated, necessitating the engine being tem ily 


thrown out of ase. As the dynamo connected with the second engine . 


was undergoing repairs, there was a temporary stoppage of the supply 


Rhyl.—Terms are to be asked from electrical engineers to 
supervise the electric light echeme. 


St. Anne's,—The report of Mr. Tonge regarding the 


scheme drawn up by the Council's electrical engineer has been 
received by the Council, and a canvass of tho town is to be made to 
ascertain the probable number of consumers. A letter received 
from the General Power Distribution Company has been ordered to 
lie on the table. 


Sheerness.—The Electrical Power Distribution Company 
has informed the Urban District Council of its intention to include 
Bheerness witbin ite sphere of operations. A deputation will shortly 
wait upon the Council. 


Shrewsbury.—The Town Council on Monday was 
informed by the mayor that the use of the electric light was spread- 
ing greatly in the town since the Corporation had taken over the 
works. The extensions to the works which were in course of bing 
carried out would, it was added, bs sufficient for two years. 


Sidcup.—A movenent is on foot for the supply of 
electricity in this district. The matter will be discussed at the next 
meeting of the parish Council. 


ыеп . tho = Council msetiug, Alderman 
noldsoa reported that the electric lighting was making good 
progress. They were trebling their а 3 with the 
corresponding period of last year. 


Southwold.— The Coast Development Company, Limited, 
has given notice of intention to apply for a provisional order. 


Spennymore.—The District Council has reoeived a letter 
from the Northern Counties Electricity Supply Oompany, Limited, 
intimating the company’s intention of applying for powers to estab- 
lish an electricity works in the district. The matter was referred to 
the Works Committee. 


Stockton.—The site for the electricity works has been 
cleared and the chimney foundation completed to the ground level, 
and a commerc3ment made for the boiler, engine and battery houses. 


Stoke-on-Trent.—At a meeting held on July 5th the 
Board of Guardians decided to engage an electrical engineer to 
тро on the question of installing the electric light in the 

orkhouse. 


Sutton Coldfield.—The provisional order having received 
the Royal assent, an electric lighting committee has been appointed 


Thirsk.—The Northern Counties’ Electricity Supply 
Company, Limited, proposes to apply for a provisional order for 
power to establish electricity works here. 


Tanbridge Wells.—The annual report of the Electric 
Lighting Committee ending March 31st last shows that there has 
been a steady advance in the prosperity of the undertaking, the new 
consumers being equivalent to 25 per cent. The total income of the 
year, after g ample provisions for allowances, bad and doubtful 
debts, &c., is £7,380 14s. 11d., as inst £5,816 4s. 10d. last year, 
an increase of £1,564 10s. id., or per cent. The total working 
expenses amount to £3,395 12s. 9d. as against £2,750 11s. 8d. last 
year, being an increase equivalent to 23 per cent., this be 
partly accounted for by the fact that the electrical engineer's salary is 
chargad to revenue account, whereas last year 75 per cent. of it was 
debited to capital account. 


Walmer.—The Council contemplates applying for a pro- 
visional order, and will, therefore, oppose the application of the 
Electrical Power Distribution Company. 


Weybridge.—A proposal of the Urban Electric Lighting 
Company to apply for a provisional order has been referred to the 
Highways Committee. 


Wigan.—A Local Government Board inquiry was held 
on Sth inst., relative to the application of the Corporation to borrow 
£90,000 for electric lighting purposes in the town and district. It 
was stated that sufficient promises had been obtained from tradesmen 
in the town and proprietors of places of amusement, as well as private 

and others, who intended adopting the light, and the 
profits from the pese sou i PA yield £5,000 per annum, Mr. 
Bishop, electrical engineer orporation, gave evidence as tothe 
Noposed works. 


Whitechapel.—It is expected that by the end of Sep- 
tember the electric light installation will be put into practical 
operation. ` 

Worthing.—On Wednesday a Local Government Board 


inquiry was held into the Council’s application for sanction to borrow 
£36,900 for electric lighting. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Barnsley.—At a meeting of the Town Council on Jaly 
4th, it was decided that, in consequence of the number of applica- 
tions already received for electric light, an additional 250-L. H. P. elec- 
tric light plant be provided at a cost of £2,000, and that the buildings 
be enlarged. 


Bristol.—The new system of electric tramways from the 
Tramway Centre to Arno's Vale Oemetery was informally opened on 
July 4th at mi t. The cars worked very smoothly without 
exception, and after all the sections had been traversed several times 
it was considered that the system was in thorough working order. It 
is intended to open this system for use by the public within the 
next few days. 


Continental Tramways.—The Financial News Berlin 
correspondent says that an international syndicate, with the parti- 
cipation of the Rothschilds and a capital of £640,000 has been called 
into existence at Rotterdam. The object of the company is to 
establish in various towns of the Oontinent electricity works for the 
supply of motive power or light. Negotiations are already pending 
with the Netheriands Tramway Company at Heerenveers, the 
Utrecht Tramway Oompany, and the Sticht Tramway line, also at 
Utrecht. to the Hamburger Borsenhalle it is intended to 
acquire the shares of nearly ali the existing tramway lines in Hol- 
land, and to work them by electric power, besides which new lines 
are to be built. 


. Darlington.—At а meeting of the Town Council on July 
6th, the question of the light railways was brought upand discussed 
in connection with the widening of Park Gate. The matter was 
finally referred to the Genoral Purposes Committee. 


Dewsbury.—The British Electric Traction Company's 
application for powers to run electric trams in this district will be 
heard by the Light Railway Commissioners early in August. The 
exact day has not been settled by the commissioners, as in the same 
week they have to consider the company's application for powers in 
the Barnsley district. The Oouncil of Barnsley have a project of 
their own, so that the company will have to face strong opposition 
in that town as in Dewsbury, Heckmondwike and Oleckheaton. 

The Corporation has approved its draft t with the District 
Councils of Heckmond тіке and Oleckheaton for the construction and 
working by the three- authorities of light railways between Ravens- 
thorpe and Oleckheaton, and for opposing the application of the 
British Electric Traction Company for a light railways order. 


Dadley.—The temporary electric power station of the 
Dadley Oorporation is now in absolute readiness for the running of 
the electric trams. The two Westinghouse compound engines and 
dynamos are capable of giving an output of 200 Н.Р. each. It is, of 
course, proposed to erect a permanent station, increase the machinery, 
and provide facilities for public and private electric lighting as well 
as power. The tramlines have been laid as far as the outskirts of 
Netherton as a branch of the Dudley tramway, and the British 
Electric Traction Company have fairly commenced work on the 
Oradley Heath length. The tramline has also b3en laid as far as 
Reusnett, in accordance with the Kingswinford scheme. 


Halifax.—The Tramways Committee has decided to 
recommend the Town Council to obtain Parliamentary powers to 
carry ont the following tramway extensions :— 

(1) From the boundary of the borough in Stainland Road to the Station 
Hotel, Holywell Green; (2) from the boundary of the borough in Elland Road 
to Eiland and Brighouse ; (8) from King Cross to the boundary of the borough 
in Burnley Road; (4) from the boundary of the borough in Burnley Road to 
Hebden Bridge; (5) from King Cross to the boundary of the borough in Roch - 
dale Road; (6) from the boundary of the borough in Rochdale Road to the top 
of Bolton Brow (Sowerby Bridge); (7) from Wards End to Bull Green, гі; 
Fountain Street and Barum Top; (8) from the top of Lee Bank to the bottom 
of Ramsden Street, vi« Lee Mount Road; (9) from Northgate, up Old Market, 
along Corn Market and Southgate, to Wards End, 


A special meeting of the Town Council has been called to consider 
the recommendations. 


The Leeds Mercury says that a singular fire, resulting in the 
suspension for some hours of the local telephone service, took 
place on Monday at Halifax. Shortly after 10 a.m. a private tele- 
phone wire, running over the overhead tramway in Waterhouse 
Street, broke, and came in contact with the electric tram wires. 
The current was transmitted to the large standard surmounting the 
telephone call office, and the numerous wires attached to it became 
fused, damage being also done to the test-board. Flames broke out 
in the top part of the building. These, however, were soon 
extinguished. 
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Houghton and Sunderland.—Considerable progress 
has been made in organising this шрны tramway scheme by the 
United Kingdom Tramway, Light Railway, and Electrical Syndicate, 
Limited. The whole of the Councils interested have been inter- 
viewed and their general sanction obtained. The Parliamentary 
plans and other official particulars are under preparation, and will be 
duly lodged at the statutory period in November, so that the work 
may be proceeded with next year. 


Ipswich.—The Light Railway Commissioners held an 
inquiry on July 6th into an application for an order to authorise 
light railways in mid-Saffo The proposals comprised an 
extensive scheme of about 50 miles of railways, being a line 
from Ipswich to Halesworth, with branches from Debenham 
to Needham Market, and from Bedingfield to Haughley. The 
Earl] of Jersey, who presided, announced that the Commie- 
sioners would any event recommend an order for the line 
from Ipswich to Halesworth, but would postpone their decision as to 
thé branches to give а central committee which has been formed 
from the local authorities an opportunity of reconsidering the scheme 
in that respect. 


Leeds.—At the last City Council meeting it was moved— 
That it be an instruction to the Tramways Committee to forthwith 
roceed with the electrical equipment of the Wortley tramway.” 
. Henry said the Council y sanctioned the equipment of 
the Dewsbury Road and Hunslet lines, and while he should like to 
have electric cars running to Wortley and othÉr places, they were 
go'ng too fast. As soon as they could get power at the station they 
cou 


equip the line in а few months. The Tramways Committee . 


could not go any quicker than they were doing. They ordered two 
engines of 1,000 5 each. Tho first engine required six 
months to complete, and for the second the engineers required three 
months longer. The resolution was withdrawn. 


Lincoln.—At a meeting of the City Council on July 4th, 
the Mayor moved a resolution approving of the construction of elec- 
_ tric tramways in the city. The resolution committed the Council to 

laying tramways along two routes at least. They did not intend to 
proceed at once with the whole scheme, but having obtained the 
necessary powers, they would proceed with it piecemeal. 


London.—The Bill promoted by the London United 
Tramways, Limited, as amended by the House of Commons, will, it 
is officially intimated, prcceed as an unopposed measure through the 
Upper House. The Bill is to enable the company to adapt and work 
its London lines by means of electric traction. 


Middleton.—At the last Council meeting it was announced 
that, very much against their will, the Corporation were bound to 
have the tramway of the British Electrio Traction Oompany forced 
upon the town, so that there will be two communications with Man- 
chester—that furnished along the new road by the Manchester Cor- 
poration, and that along the old road by the British Electric 
Traction Company. 


Merthyr.—The Bill confirming a provisional order 
gp ited by the Board of Trade to the Merthyr Electric Traction and 
Lighting Company, Limited, was last week sent by the Examiner for 
second reading in the House of Lords. The Bill has already passed 
through the Commons. 


· Neweastle-on-Tyne.— Prof. Kennedy's report on the 
question of obviating the overhead trolley wires in connection with 
the new trams in the central thoroughfares is not very encouraging, 
and, says the Newcastle Leader, he really leaves it to the borough 
engineer to advise. He says, with to the question whether 
in the streets in the centre of the city some system of electric trac- 
tion other than overhead traction was practicable to be worked in 
copjanction with the overhead system in the other streets u the 
tramway routes, as to the matter of mere practicability, he might say 
at once that their question must be answered in the affirmative, that 
was to say, that there were systems not req overhead wires 
which could be worked in conjunction with an o system. The 
first and most obvious method of combining overhead with non- 
overhead working was to use accumulators for the latter. There were 
several places (Chicago, Ghent, Hanover, Berlin, Paris, and others) 
where battery cars were actually at work with more or less success. 
Та Hanover, in particular, the battery cars carried also the necessary 
trolley (or its equivalent, the Siemens-Halske baw), for working from 
an overhead wire. The accumulators there were of 5 
for taking cars through certain central streets, and were from 
the overhead wire while the car was running on other of the 
route. The car had not, therefore, to carry a very heavy battery, and 
the battery was not taken ont at the station or elsewhere for re- 
charging. Apparently the system works well, although he һай 
not able to obtain exact accounts as to cost. In Ghent the 
figures which he obtained point also to a very economical working, 
although the results elsewhere do not seem satisfactory. He did not 
think, he was sorry to say, that any of the battery systems, combined 
or otherwise, which he had seen would be suitable for use on their 
steep streets, and he understood it was exactly on these ateep streets 
that they wished to employ an underground system if anywhere. 
Even in the fiat cities which he had mentioned, he was afraid that 
the question of maintenance of the battery plates rs Bn probably be 
avery serious one. He, therefore, was unable to say that at present, at 
all events, it would bs desirable for them to adopt а battery aystem 
in combination with their overhead wires. It would require special 
consideration on the part of their engineer to say whether he thought 
that any surface system was as yet sufficiently worked out to justify 
his recommending that it should be tried in Newcastle. Should he 
find this to be the case, there would be absolutely no difficulty or 


complication in making the changein question. It was probable that 
the surface contact system would not cost more per mile thau a really 
well-arranged overhead system. Either with a slot system or a 
surface contact system the steep gradients could be dealt with as easil 

as with the overhead system, so that no difficulty arises from this 
cause, as it does when batt aries are in question, and the mod fication 
ofthe cars necessary for making them work either way would be 


quite inconsiderable. 
The Council last week sealed an t with Mr. Oharles 


agreemen 
Hopkinson as to his engagement as electrical engineer in the con- 


straction of the new tramwayr. 

On Monday the Tramways Committee had before it the report of 
Prof. Kennedy, and it was agreed to allow the whole matter to stand 
over until а report was received from the city engineer, with the 
exception that it was decided to ask Mr. Hopkinson, the consulting 
engineer, for his opinion with respect to the suggestions made by Prof. 
Kennedy. It was a by the committee that, wherever the 
streets are 93 feet wide, or over that, from kerb to kerb, centre poles 
be used in preference to side poles or cross wires. It was also agreed 
that the selection of an architect for the central power station should 
be referred to the General P Committee, with power to 
appoint, and that plans be prepared at once. 


Portsmouth.—At a Town Council meeting held on 
Tuesday, the Tramways Oommittee reported that having recon- 
sidered the arrangements to be mad: for reconstructing the tramways, 
they recommended that they be authorised to appoint a ‚ com- 
petent to supervise the carrying out cf the work, and with previous 
experience in tramway construction, such person, it found capable, 
to be appointed as general manager, with а salary commencing at 
£400 per annum, and increasing to £500 per annum. The committee 
mentioned that they had retained Mr. J. Kincaid (of the firm of Kiacaid, 
Waller & Manville) asa witness and valuer on bebalf of the Oorpora- 
tion in the arbitration between the Corporation and the tramway 
companies, but it was now understood that if any other eogineer 
should be appointed in reference to the reconstruction of the tram- 
ways, Mr. Kincaid would feel unable to act on behalf of the Corpora- 
tion in reference to the arbitration, and as it was considered that Mr. 
Kincaid's evidence in the arbitration would be most important, it was 
thought that in the public interest, as regards the arbitration, it would 
not be desirable, at any rate at present, to appoint any other eogi- 
neer for the reconstruction of the menwai if a suitable person for the 
appointment now recommended could be found. The com- 
mittee also recommended that they should be authorised 
to appoint any assistants that might be thought necessary, 
and to invite tenders and give orders for the requisite 
number of cars, and for the reconstruction and electrical equip- 
ment of the lines. The adoption of the report was moved by the 
ex-Mayor, but an amendment was moved hostile to the main recom- 
mendations. Oa a division, however, the report was adopted by 26 
to 12. Au amendment, moved by Sir William Pink, that the com- 
mittee should choose three men, but that the final selection should be 
made by the Council, was adopted, 24 voting for it, and 11 against. 


Radcliffe.—The District Council has decided to apply t» 
the Local Government Board for sanction to borrow £16,000 for 
electricity works. The Board has approved the system of supply. 
The United Kingdom Tramway, Light Railway, and Electrical 
Syndicate, Limited, intends asking the Council to grant permission to 
connect Whitefield and Radcliffe with the Ship Oanal by an 
electric tramway, and the Drake & Gorham Electric Power and 
Traction Company, Limited, has written to the Council stating that 
it is considering the question of applying for sanction to lay a con- 
necting line from ord Docks through Swinton and Farnworth to 
Little Lever. 


Rodley.—The inhabitants of Rodley are wishful for an 
extension of the Leeds tramways to their district. A deputation 
waited upon the Tramway Committee on 10th inst. 


Stourbridge.—The Urban Council held а epecial meeting 
on Tuesday to consider questions connected with the construction of 
railway No. 4, authorised by the Dudley and District Light 
Railways Order, 1898, through High Street to Hagley Street, 
Stourbridge. 


Stourport.—The Urban Council has communicated with 
the Kidderminster and pecs Electric Tram Oompany relative 
to the non-user of the ines through High Street, Stourport. 
The clerk said if any portion of the lines were not used for thres 
months, the Council could appeal to the Board of Trade with a view 
to getting the lines removed. 


Walsall.—The Town Council on Monday resolved to 
make application to the Board of Trade for their approval to the 
Council requiriog the South Staffordshire Tramways Company to sell 
to them so much of their undertaking as is within the borough, and 
extending from the borough boundary on the Bescot Road to the 
" Brown Lion" at the Bleck, and to take all other necessary proceed- 
ings for enabling the Council to put in force the compulsory powers 
cf purchase now vested in them. The town clerk was also instructed 
to give віх montha' notice to the company of the intention of the 
Oouncil to determine the agreement dated Februar; llth, 1892, 
entered into with them as to the use of electricity on their lines of 
tramway in the borough. 


Wolverhampton.—The town clerk has been instructed 
to make application to the Board of Trade for the nomination by 
them of an engineer or other fit person as referee to determine, under 
B:ction 43 of the Tramways Act, 1870, the value of such portion of 
the undertaking of the Wolverbampton Tramways Company, Limited, 
as lies within the borough of Wolverhampton. 
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TELEGRAPH AND TELEPHONE NOTES. 


Excessive Cable Rates.—On Wednesday morniog the 
Chancellor of the Exchequer (Sir M. Hicks-Beacb, М.Р.) received a 
large deputation of members of the House of Commons and others 
who desired to draw his attention to the anomalous and excessive 
charges associated with the cable system of the Empire. 

In introducing the deputation, Sir E. Sassoon said they were 
present to call attention to what was universally considered as the 
exorbitantly high telegraph tariff levied on messages to India and 
the Colonies, and to all our different possessions and dependencies by 
the Eastern and Eastern Extension and the Indo-European Telegraph 
Oompanies. They had also with them three prominent representa- 
tives of the Ohambors of Commerce of Manchester, Liverpool, and 
Londcn, who could practically voice the complaints of almost every 
chamber of commerce in the United Kingdom and the Oolonies with 
regard to a matter which so closely affected the business interests of 
almost every commercial and industrial ventare in the country. 
They had a powerfal auxiliary in the Indian Government, which had 
been sensible, for many years past, of the heavy burden imposed on 
Auglo-Indian trade by reason of the high charges for telegrapbing. 
Official figures went to show that while the number of Indian mes- 
sages, upon which no reduction had been made, remained practically 
stationary, the trans-Indian messages had increased 57 per cent. As 
regarded the net annual value, while the Indian figures showed an 
increase of only £18,000, the increase on the net annual value of the 
Australian messages was not less than £300,000. As regarded the 
financial position of these companies, he might mention that the 
capital of the Eastern was no less than £7,317,000. In spite of 
the magnitude of the capital they had been paying for each year of 
the nine years preceding 1896-7 a dividend of 64 per cent., and for 


1897-8 it was 7 per cent., and they had in reserve no less a sum than 


one and a quarter millions. The company had a special fund by 
means of which tbey would bs able to dupiicate the whole of their 
existing lines if they chose to do so. The ordinary stock was quoted 
last year at 88 per cent. premium. They prayed that Her Majeaty’s 
Government might see fit to grant them & commission with the object 
of investigating the whole of the circumstances of the operation of 
the Telegraph Companies system, with wide powers, and with 
instructions to report fully as to the modifications or adjustments 
they might consider necessary in order to place our trade, commerce 
and industry upon a most satisfactory footing. If he (Bir M. Hicks- 
Beach) considered that the business of the session would not permit 
of a commission being granted, they humbly prayed for a Select 
Committees to inquire into this question, and into alternative routes, 
so that they might have some kind of hope to go upon that matters 
would be arranged more satisfactorily. Our empire was spreading, 
and public opinion was keenly alive to the necessity of facilitating 

the operations of our trade and manufactures if they were to keep 
up their position in face of the great rivalry raised against them by 
Foreign Powers. | 

Sir C. Dilke, referring to the strategic argument, said the experience 
of the recent war had confirmed what all military and naval inquirers 
on the question had made up their minds to- vis, that all telegraph:c 
communication was likely to bs destroyed ia time of war. 

Mr. Provand said all business with the East was now done by tele- 
graph, and cheap telegraphy for the basiness of this country was as 
necessary as chea eand carriage. 

The Chancellor of the Exchequer said:—I understood, I think, at 
first that the main object усп bad in view was really to ventilate tbe 
question rather than to elicit any particular reply from me. Ol 
course, the matter in all its bearings goes far beyond my special 
department, and I have not the knowledge nor the right at all to 
express the views generally of the Government in the matter. BatI 
may say this, that while I quite agree with your general proposition 
that the rates between England and India at the present moment are 
very unduly high, I am very far from the ideas of those (and there 
are such people) who desire to do what Mr. Provand deprecated, viz , 
to enable merchants to send telegrams to the end of the earth at the 
ccst of the British taxpayer. That is not a proposition that I am at 
all prepared to undertake. I am entirely opposed to tho ideas of 
those persons who desire to substitute a general system of Goverc- 
ment telegraphs all over the world for the present system wh:ch 
now prevails. I think I have shown on the other hand where there 
are political or even sentimental reasons іо favour of the Government 
assisting the development of telegrapbic communication with our 
colonies, as it certainly was strong in the case of the Pacific 
cable, I have not been indisposed to incur considerable liability 
in a case of that kind. I hope that the Pacific cable when 
established will not be worked at a loss—that is certainly not 


the intention of any of the parties to the scheme—yet I do antici- , 


te that there will be a reduction in the rates between 
ogland апа. Australia, which is part of the case which has been 
brought before me to-day. With regard to the Indian case, of 
course you are aware that three years аро an attempt was made by 
the Post Office to obtain a reduction of the rates between England 
and India in concert with the Indian Government from the Indo- 
European Company and from the Eastern Company. That was, I 
think, really defeated by the opposition of the Eastern Company. 
Now, the last deputation I had in this room was а deputation of the 
Eastern Company, making a terrible grievance of the action with 
rd to the Pacifico cable, and as we are quite unable, at least во I 

am informed, to compel these companies at the present moment to 
vary their charges, I think you will see that just now would not be 
the moment at which the Eastern Company would be likely to alter 
their answer given to the Post Office in 1896. On the other hand, I 
think you will all feelthat we shall be in a very great difficulty if we 
attempt Lo bargain either with the Eastern Company or with the 
Indo-Europesn Company on the basis of a subsidy from Parliament 


for & reduction of rates. Bir Edward Sassoon very properly called 
attention to the large profits which are now made by both those 
companies; and to ask the taxpayers of this country to assum» 
a considerable annual burden in order bly to increase or 
even maintain those profits I think would & proposition 
that Parliament would not bs likely to adopt. I can 
only add that I wil very carefully consider all that 
you have placed bafore me. I am dis , 50 far as my nal 
opinion is concerned, entirely to admit that, at any rate with segard 
to India, there is a very considerable grievance in the cost of the tele- 
graphic communication, and whether by a Royal Commission or by 
a Oommittee of the House of Commons, or whether it is possible, 
with the action of the departments principally concerned —the Port 
Office and the Indian Government—by some such process as Sir 
Edward Sassoon has su ed, of filling up gaps between the 
different systems, would do a deal to improve tho position in 
this matter, those are all points which I will briog to the attention of 
my colleagues. 

Me. Henniker Heaton, M P., having thanked the right hon. gentle- 
man, the deputation retired. - 


French Telegrams to the East.—M. Doumer, Governor 
of the Colony, has decided that all telegrams for Indo-China shall 
henceforth be sent over the Russian and Chinese wires, to the excla- 
sion of the British cables. | 


Municipal Telephones.—Mr. Charles M'Arthur, M. P., last 
week received the following telegram from the town clerk of Liverpool 
with reference to an important point which has arisen in connection 
with the telephone controversy :— 


In my judgment no Corporation should have a license unless protected by 
having а monopoly. It is a vicious principle for Parliament to adopt to author ise 
a Corporation to speculate with ratepayers’ money in carrying on a competition 
of & trading character which may end in loss to the rates. "This Bill will 
materially hamper the Corporation in contending next session before ihe 
Municipal Trading Committee that their electric undertakings ought to be pro- 
tected against competition in their own areas by companies. I cannot suggest 
any amendment without altering the principle of the Bill. 


Telegraphic Interruptions and Repairs:— 


OABLES. Down, Repaired, 
Amason Company's cable— 
Oable beyond Gurapa... April 4th, 1898  ... 
Jamaica-Oolon T .. Joly Ist, 1890 ... dis 
Bonny-Osmeroun ... .. May 29th, 1899  ... vs 
Latakia-Oyprus : . . June 21st, 1899 is 
Para-Maranham — ... .. April 10th, 1899 ... s 
Ban Thomé- Loanda ... .. July 8th, 1899  ... Jaly 9.b, 1899 
LANDLINBS. 

Communication between 

Salonika and Monastir ... March 23:d, 1899 ... обе 
Siberian lines botween 

Irkoutek and Tschita — ... July 8th, 1899 .. July 10th, 1899 
Communication with Bwa- 

kopmund ... ees .. July 11th, 1899 ee 


Telegraph Rates to India.—The other day, at a 
meeting of the Glasgow Chamber of Commerce, the chairman read a 
telegram he had sent to the Bengal Chamber of Commerce, stating 
that as the result of his interview with Mr. John Pender, the Eastern 
сосе Oompany were willing to as to the reduction of 
ача CV EO Government would 

ppy receive the rn m 's proposal. 
This communication had been sent to the Easter Telegraph 
Company, who had acknowledged receipt, and stated that it would 
b rng b:fore a meeting of the Committee on Telegraph Communi- 
cation. 


The Pacific Cable.—Reuter’s agent et Ottawa telegraphed 
ов July 8th: The intimation that the Imperial Government contem- 
plates contributing to the construction of а Pacific cable on the basis 
cf the Imperial Oommittee’s report is confirmed by Sir Wilfrid 
Laurier and has been well received here. It will relievethe province 
of British Columbia from its offer to bear one-eighteenth of the cost. 
A resolution authorising the Government to mske a contribution on 
асте е. Oanada will be introduced іп the Dominion Parliament 
orthw 


The South African Cables.—In consequence of the 
remarkable dearth of news from Bouth Africa, a representative of th» 
(‘lobe called upon the secretary of the Eastern Telegraph Company, 
and from the result of the interview, published on Saturday evening 
last in that journal, we are led to understand that there was no delay, 
and that everything was going cn as usual. One of the chief officials 
is reported to have spoken as fcllows:—" I am À in you came here to 
ascertain the true facts of the caze, and I shall always be glad to afford 
you any information in my power as to the working of the lice, for 
we only want the real facts known. The criticism we naturally 
object to is that which is not only unfair, but untrue.” It is remark- 
able that, with such an ardent desire to have the real facts known," 
no mention whatever is found in the of this interview cf the 
" real fact” that the cable between San Thomé and Loanda was inter- 
rupted, owing to repairs, at the time the interview was taking place, 
an interruption which was officially announced early on Saturday 
morning, and which should have been within the knowledge of some, 
if not all, of the officials interviewed. This interruption, which quite 
cut off telegraph communication by the west coast of Africa, occurring 
as it did at a critical situation in the affairs of the Cape," quite bears 
out Mr. Chamberlain’s remarks to the deputation from the Eastern 
Telegraph Company which recently waited on him. The cable was 
put in working order again on Sunday. 


(Continued on page 66.) 
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ASHTON CORPORATION ELECTRICITY 
WORKS, AND THE OLDHAM, ASHTON AND 
HYDE ELECTRIC TRAMWAY. 


THE installation which we describe below possesses many 
features of striking interest, and bears elcquent testimony to 
the progressive ideas and advanced practice of our Northern 
friends. The electricity works of the Corporation of Ashton- 
under-Lyne is a combined lighting, traction, and destructor 
station; the engines and dynamos are of English manufac- 
ture; the water for condensing is cooled by means of a 
cooling tower; the whole of the pumps are electricall 
driven—in fact, the plant is essentially up-to-date in a 
respects. We welcome the appearance of the Jackson- 
Sayers dynamo and the Browett-Lindley engine in the field 
of action—or traction. | 

We have at various times during the last three years 
noted the progress of the works, which have been carried on 
under the able guidance, first of Messrs. Fawcns and 
Olirehugh, then of Messrs. Lacey, Clirehugh & Sillar ; the 
undertaking suffered greatly from the effects of the strike, 
which delayed ita completion for fully a twelvemonth, but 
the work is now practically complete. 

The buildings are situated in Wellington Road, Ashton, 
and were erected by Messrs. Robinson & Son, of Ashton, to 


the designs of Messrs. Eaton & Cantrell, architects; they 


comprise engine and boiler house, battery and pump rooms, 
chimney stack, general offices, engineers’ rooms, store rooms, 
carpenters’ shop and test room. { 

The boilers, three in number, are of the Lancashire type 
with cross tubes, and were built by the Oldham Boiler 
Works Company, Limited ; each boiler is 28 feet long x 
8 feet diameter, and has a heating surface of 990 square feet, 
with a grate area of 44 equare feet. The boiler fittings and 
the high and low water alarm are of Fletcher's manufacture. 

The Green's economiser consists of 280 9-feet tubes; the 
scrapers are driven by a Jackson ironclad motor. 

The feed pump is a 8-throw ram pump driven by a 10-H.P. 
motor, and is capable of delivering 4,000 gallons of water 
per hour against a pressure of 140 lbs. per square inch. The 
motor is at present driven off the 440-volt mains, but 
arrangements are being made to run it at 220 volts also from 
the lighting circuit, at & correspondingly lower speed. 
Au independent feed is provided by an injector, which is 
capable of delivering 3,500 gallons per hour. 

The condensing plant consists of a separate Ledward 
ejector condenser placed in the exhaust pipe close to each 
epgine, and fed with a head of about 20 feet of water from 
a tank over the pump room. From the hot well the water 
is pumped through a Ledward cooling tower, by means of a 
centrifugal pump driven by a 22. H.P. motor; a similar pump 
afterwards raises the cooled water to the tank above- 
mentioned. Each condenser can deal with 12,000 lbs. of 
steam per hour, and the cooler is capable of cooling 70,000 
gallons of water per hour from the temperature of the hot 
well to that of the atmosphere. 

The water supply is derived from the town water mains, 
of which there are two syatems—one supplying drinking 
water, the other water for general purposes; both systems 
are connected with the feed pipes. Arrangements are also 
made to cut the economiser out when desired. 

All the pamp motors are of the enclosed type, and were 
made by Messrs. P. R. Jackson & Co., Limited, of Salford. 

The steam pipes form a ring maip, and are made of mild 
steel; the exhaust pipes and valves are arranged so that any 
engine may be ran either condensing or non-condensing. 

The generators consist of three Browett-Lindley com- 
pound engines of the Westinghouse and Rite’s patent central 
valve enclosed type, coupled to two-pole dynamos made b 
Messrs. P. В. Jackson & Co., Limited. The engines wor 
with a steam pressure of 140 lbs. per square inch; the 
cylinders are 164 and 31 x 17 inches. 

The governors are of the Begtrup automatic fly-wheel type, 
acting on both cylinders, and regulated by a sliding weight 
which can be adjusted to govern at 190 r.p.m. for lighting 
and 210 r.p.m. for traction. 

There are two Beim one outside containing the 
governor, the other between the engine and dynamo; the 
latter is 8 feet in diameter and weighs about 3 tons, The 
crank chamber is enolosed, and forced lubrication is used ; 


there are two sets of pumps to each engine, one being held 
in reserve, and the oil is pumped at a pressure of about 
25 lbs. per square inch to all working parts. Each engine 
is provided with a steam separator, and blow-through valves 
for warming up the cylinders. The “ United States” 
metallic packing is used throughout, and there is a water 
circulation round the slides (chiefly for use in emergencies). 

The normal output is 500 І.Н Р. non-condensing, with an 
emergency load 25 per cent. greater ; when condensing the 
normal output is 650 I.H.P. 

The dynamos are designed to give 550 amperes at 
550 volts for traction, and 680 amperes at 440 volta 
for lighting; a two-way switch seen on the left hand. of 
the pole piece in fig. 7 is used to cut out the series winding 
when the dynamos are required for lighting purposes, while 
the equalising switch for running compound in parallel is on 
the right. The armatures are wound on the Jackson-Sayers 
patent system, with Lewis and Howitt’s patent adjustable 
polar extensions; on this system the commutating coil spans 
the whole width between the opposing pole tips, and the 
reversing E.M.F. depends upon the difference in the field 
strengths under the two pole tips, which is practically pro- 
portional to the load. The efficiency of the eystem is ench 
that the full load may be ewitched on and off, whether with 
compound or shunt excitation, without causing sparking, 
while the brushes need not be shifted under any conditions 
of load. | 

The field magnets are of cast-steel, and, as will be seen 
from the end view, fiz. 7, are comparatively light; the 
shunt winding is placed outside the series winding. The 
armature is 44 inches diameter by 36 inches long, with 
toothed core, and is wound with solid copper bars, with 
evolute end connections. The commutator coils ete wound 
outside the main winding, with end connections of the 
cylinder type. 

The armature core is ventilated ; the shaft is hollow from 
end to end, and is provided with Lewis's oil throwers, which 
lift the oil from a reservoir and throw it into a catcher, 
whence it flows into the bearing. The brush holders 
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Fia. 1—Cross-Szcrion ок Вап, Joint. (Ses page 63) 


are of Jackson's patent type, and the brushes are staggered, 
the middle brush, of * Boudreaux " white metal foil, leading 
about } segment over the other two, which are of copper. 
The whole arc of contact covers about 14 segments. 

The armature is electrically insulated from earth—each 
bearing being doubly insulated with sheets of ebonite, while 
the coupling, which is flexible, consists of 22 steel pins fixed 
into the engine half-coupling, and fitting loosely itt» ocorre- 
sponding holes, bughed with rubber, in the dynamo half. 


Both the field magnet frame and the two bearings are 


magnetically insulated from the bedplates by means of thick 
zinc separators. 

The bed consiste of two massive cast-iron girders runnin 
from end to end of the set, upon which the engine bed an 
the field magnet frame are mounted; the dynamo bearings 
are carried on heavy castings, which span the two girders. 

The commercial efficiency (E. H.P. I. H. P.) of the steam 
dynamo was found to be 86 per cent. when tested. The be- 
haviour of the plant under load is admirable ; а close observa- 
tion of the tachometer shows no appreciable variation of speed, 
while the current is shown by the ammeter to vary between 
wide limits, and the engine and dynamo are almost noiseless. 

The generating set in the foreground of our general view 
of the engine room, fig. 2, was supplying the whole of the 
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power required to drive the tramcirs while the photograph 
was being taken; it will be seen that the details come ont 
perfectly sharp, and that there was practically no vibration. 
The motor-generator and the balancer were made by 
Jacksous; the former, which is seen on the left hand near 
the switchboard in fig. 2, consists of a 75-kw. compound 
generator ава shunt motor; the series winding is used when 
the machine is transferring power from the lighting to the 
traction mains, but may be cat out by means of a switch, 
thus making the machine suitable for running off the traction 
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arranged in a single tier in a largo battery: room behind 
the switshboard. 

The main switchboard consists of 11 panels of enamelled 
slate, and was manufactured by Messrs. Dorman & Smith; of 
Manchester. | 

The first three on the left-hand are dynamo panels, each 
fitted with a double-pole main switch, voltmeter (600 volta), 
ampere gange (700 amperes), duplex double-pole fuses, 
shunt switch interlocking with main switch, and shunt 
rheostat. There is also an automatic switch, which cuts out 
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Fic. 2.— GENERAL View or ENGINE Коом. 
| ý ; The set in the foreground was driving the tramcara while being photographed. 


mains to assist the lighting plant, or to take the day load, 
or for charging the battery from either sot of mains. 

These machines are generally similar in design to the large 
dynamos. The motor-generator is provided with a fly-wheel 
between the two ‘armatures, and the armature and connec- 
tions are of the cylinder type, carried on extensions of the 
end plates; the pole tips are adjustable. Boudreaux 
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Fic. 3.—BALANCER. 


brushes are used, with a small pilot brush of carbon, about 
a quarter segment in advance of the others. The balancer 
is shown in fig. 8, and is of similar design, but without 
the fly-wheel. | | 
There is a battery of 240 cells of the Planté type, in 
glass boxes, made by Messrs. Pritchetts & Gold, and 
capable of giving 50 amperes for nine hours, or a maxi- 
mum of 110 amperes forja short time. The cells are 


with a small reverse current; this is used instead of a 
minimum current cut-out, on account of the fact that. the 
dynamos are to be used for traction as well as for lighting, 
and in the former case, if all the cars were to come toa 
standstill simultaneously, a minimum current cut-out would 
disconnect the generator from the line. E 

The fourth panel is fitted with + and — voltmeters (850 
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volts), an ampere gauge (200 amperes) in the middle wire, 
and the following plug bars (on each pole) :— · á 
Horizontal—Four feeders, one balancing distributor, one 
traction (connected with traction board). 
Vertical (at back of board) Four dynamos, two motor- 
generators, one battery discharge. 
The fifth panel beara an ampere gauge (700 amperes), 
double-pole switch, lightning arrester, and main circuit 
F 
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breaker, as well as a Thomson-Houston energy meter—all of 
which are in circuit with the whole of the current supplied 
to the tramway. | | 

The next panel is set aside for the motor-generator, aud 
carries two voltmeters (600 volts), two ampere gauges (200 
amperes), current direction indicators, duplex fuses, and the 
following inter- | 
locking switch 
gear: (1) Coupled 
shunt circuit 
switches, locking 
with (2) coupled 
main bus r 
switches, locking 
with (8) starting 
resistance switch, 
locking both the 
(4) double-pole 
motor switch and 
the (5) double- 
pole generator 
switch. 

The motor arma- 
ture switch (4) 
cannot be moved 
until the resistance 
switch (3) isclosed, 
with all the resist- 
ance in circuit; 
nor can the geners- 
tor switch (5) be 
closed until (3) is 
closed, with all the 
resistance cut out 
of circuit. It is 
impossible to do 
any wrong thing 
with this somewha complicated set of switches ! 

Gon the same panel there are shunt resistance switches 
and minimum current cut-outs, 

The battery 

nel No. 7, is 

tted with two 
ampere gauges 
(150amperes), two 
voltmetera (350 
volta), and a 600- 
voltmeter across 
the outers, There 
are also duplex 
fuses to the middle 
wire and to the 
outers, current 
direction ` indica- 
tors, a three-pole 
switch to isolate 
the battery, two 
discharging 
switches, and two 
energy meters, and. 
there are to be 
added two Miller 
patent reversible 
ampere-hour 
meters, and charg- 
ing switches. 

The balancer 
panel carries two 
ampere gauges 
(250 amperes), two voltmeters (850 volts), current direction 
indicatora, and interlocking switches similar to those on the 
motor-generator panel, 

The other three are feeder panels, and are fitted each 
with an ampere gauge (800 amperes), voltmeter (600 volts) 
connected with feeding points, double-pole duplex switch and 
fuse, and an energy meter. 

All the voltmeters and ampere gauges mentioned above are 
of the Kelvin type, manufact by Mr. James White, of 
Glasgow. The remaining instruments (above the board) are 
two Weston voltmeters, joined between the lighting and trac- 


Fic. 5.—Car on LINE IN FRONT oF ASHTON Town HALL. 


Fic. 6.—View or DESTRUCTOR AND PART OF BoILER HOUSE. 


tion bus bars, and two energy meters, on the “balancing dis- 
tributor. There is an emergency switch in.the engine room 
to throw all the lamps in the works upon the battery in case 
of a breakdown, and a switchboard controlling the various 
motors and lamps about the works. i 
The private lighting is carried out on the three-wire 
3 system, with 400 
volts between the 
outers. There are 
three feeders to 
points in the 
town, baving cross- 
sections of 0'4, 
03 and 025 
square inch re- 
epectively; these 
are all two-wire 
concentric cables, 
manufactured by 
the British Insu- 
lated Wire Com- 
pany, insulated 
with paper, and 
lead-covered, and 
are drawn into 
cylindrical con- 
duits of Doulton 
ware 6 inches in 
diameter. 

There is a dup- 
licate set of balanc- 
ing distributors, 
each consisting of 
three cores of 0°06 
&quare inch cross- 
section ; these are 
similar to the 
feeders, and are laid in the same way. 

The ordinary distributors are th:ee-wire triple concentric 
cables, of crose-sections from 0°06 to 0°2 square inch, ingu- 
lated with paper, 
lead-covered and 


the а ri 
wires are t 
back саи 
feeding points to 
the main switch- 
board. 

The public light- 
ing is done with 
72 12-ampere 
Broc kie- Pell 
double carbon arc 
lamps, arranged 
four in series 
between the 200- 
volt mains, Each 
circuit is controlled 
by one two-way 
switch; by this 
means the arcs are 
put out at mid- 
night and  re- 
placed by two 
16-C.P. incandes- 
cent lamps on 
each lamp- 
port. The connections for this purpose are shown below :— 


Arc lamps. 


[EL | | [ 


- Glow lamps. 
| | в, Two-way switch. 
The private lighting is not as yet in full swing, but 5,000 
8-C. P. lamps are already connected or applied for. The 
Wright demand indicator system is in use, with Chamber- 


4 aT 
-~ 4 
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lain & Hookham meters. The price charged for electrical 
energy i8 7d. per unit for the first hour and 2d. afterwards. 
The destructor, which is situated behind the boiler: house, 
was erected by the Horsfall Furnace Syndicdte, Limited, of 
Leeds, and consists of six cells. The gases from the cells 
are led through two multitubular boilers, each 11 feet long x 
8 feet diameter, and fitted with 106 tubes 33 inches in 
diameter; the draught afterwards pisses round the sides 
and underneath the boilers. The heating surface of the 
tubes is 1,065 equare feet, and of the shell plates 154 square 
feet. A small tramway runs round the destructor to 
facilitate the removal of clinker to a mortar mill, where 
it will be mixed with lime and sold for building purposes. 

We give in fig. 6 a view of one side of the destruotor, 
with part of the boiler house. 

The assistant engineer's office is provided with large 
windows, giving a full view of the engine room. The chief 
engineer's office is fitted with three recording voltmeters, one 
for recording the traction supp'y pressure, and the other two 
for the lighting bus bars on the two sides of the system. 
There are also two 
Cardew voltmeters, 
one for the trac- 
tion bus bars, and 
one between the 
outers of the light- 
ing mains. 


. INSUOI— - 


" В 
— 


OLDHAM. 
ASHTON AND HYDE 
TRAMWAY. 


The route of the - 
line is from Old- 
ham boundary 
through the urban 
districts. of Bards- 
ley and Limehurst 
to Ashton-under- 
Lyne, then through 
Audenshaw and 
Denton to Hyde; 
the line crosses from 
Lancashire into 
Cheshire at the 
River Tame. The 
route lies tbrough 
residential and 
manufacturing dis- 
tricts practically all 
the way ; there are 
many sharp curves, 
and a very steep 
hill called Bardsle 


contract for the permanent "ат. The following sub- 
contractors were employed by the British Thomson-Houston 
Company :— 

Overhead equipment: Messrs. R. W. Blackwell & Oo. 

Pelro cables and layiog: The British Insulated Wire Company, 
imi . 

Car bodies: The Brush Electrical Engineering Company, Limited. 

The rail-bonding was also carried out by the British 
Thomeon-Houston Company. 

The gauge of the line is 4 feet 8} inches, The rails weigh 
94 lbs. per yard, and are in lengths of 30 feet, with 10 per 
cent. of shorter lengths machined at the ends for Messrs. 
Dick, Kerr & Оов patent fish-plates, The latter are 20 
inches long, and are so designed as to give a continuous 
running surface for the car wheels, thus reducing shocks 
when ing over the joints. The rails are tied to gauge 
with tiebars, about 8 feet apart, of 2 inches x 3$ inch flat 
bar, screwed at one end, and provided with nuts and washers, 
while the other end is notched. The rails are laid on a bed 


of cement concrete 6 inches thick, except where the ground 


is very soft; they 

are then laid on 12 

— inches x 6 inches 
| longitudinal timbers 

over a concrete 
foundation. The 
space between the 
rails, and 18 inches 
on either side, is 
paved with granite 
setts. A cross-sec- 
tion of the rail joint 
is shown in fig. 1. 
The overhead con- 
struction consists 
chiefly of span wire 
suspension, side 
brackets being used 
only in certain 
narrow streets in 
Denton, where the 
widening of the 
roadway is in con- 
templat ion. The 
usual fittings, 
guard wires, &., 
are employed. and 
were supplied by 
Mesars. R. W. Black- 
well and Co. The 
trolley wire is No. 
0 B. & 8. (0:325 
inch diameter), of 
hard drawn copper, 


Brow, near the Old- and is double 
ham terminus, the throughout. In 
gradient here being | some instances the 
lin 11. The cars * din, LE les are used as arc 
have no difficulty 4 ах -posts, with 
in surmounting this Fic. 7.—ENp View or GENERATOR. mar advantage 
formidable slope. to their appearance. 


The Board of Trade inspection was carried ont on May 
25th; Colonel Yorke inspected the track, and Major Oardew 
the electrical equipment, with satisfactory results in both 
cases. The certificate was received on Jane 12th, and a 
full service of cars was put in operation the same day, with- 
out a formal opening ceremony. Since then the service has 
been continned without interruption. The line is very 
aie the traffic has been extremely good from the 

inning, and is still increasing. The line at present con- 
sists of 8 miles of single track, with turn-outs, but important 
extensions are in contemplation. | 

The cars аге all of the single-deck pattern, with the trolley 
mounted on the roof; there are at present 18 motor cars, 
but eight more are to be added, as well as 12 trailers. 

The car shed and the iring shop are situated in Denton; 
we are unable to give a view of the former, as it was not 
completed at the time of our visit. 

e contract for the whole of the electrical equipment of 
the line was assigned to the British Thomson-Houston Com- 
pany, Limited, while Messrs. Dick, Kerr & Co. received the 


The trolleys are of the Boston pivoted type, with Dawson 
swivel head ; these are, however, to be replaced by trolleys of 
the straight under-running type, in accordance with the 
recommendations of the Board of Trade, and are to have 
detachable heads, so that in the event of the trolley jumping 
off the trolley wire and striking the guard or span wires, the 
head will be pulled off without injury to the overhead gear. 
The rails are bonded with two Chicago bonds to each 
joint, and are cross-bonded at frequent intervals. The points 
are Askham Brothers & Wilson’s patent. 

The car bodies were made by the Brush Electrical 
Engineering Company, Limited, and are provided with seats 
for 26 ngers inside and two on each platform. The 
length inside the body is 17 feet 5 inches, over all 26 feet. 
The tracks are of the Peckham cantilever type, with 
5 feet 6 inches wheel base. Each truck is fitted with two 
G.E.—50 traction motors, with a rated output of 27 Н.Р. 

_ The K 10 series parallel controllers, which are at present 
in use, are to be superseded shortly by the B 18 type, with 
Westinghouse electrical brakes, one of which is already in use; 
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this is on account of the heavy gradient above mentioned. control will be in the hands of one motorman. Our illustra- 
The car, which is so equipped, gave great satisfaction when tion (fig. 5) shows one of the cars in front of the Ashton : 

- Town Hall; incidentally, the picturesque head-dress charas- : 
teristic of the Lancashire mill hands is seen to advantage. 
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VorrA EXHIBITION.—GALILEO FERRARIS. A 
| | 
The traction switchboard consists of two feeder panels, one щ 
nr booster panel, and a Board of Trade panel. The feeder | 
| | ‚ panels are fitted with British Thomson-Houston magnetic 
VOLTA EXHIBITION.—ALESSANDRO VOLTA. RES. аа, 4 
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УоһтА ExHiBITION.—LU1GI GALVANI. ай VoLTA EXHIBITION.—ANTONIO Mevuccy, 


tested on the Brow. The trailer as well as the motor cars blow-out circuit breakers, single-pole switches, and Weston | 
will be equipped with the electric brake, so that the whole ammeters. The booster panel carries two single-pole two-way | 
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switcher, motor starting switch, and shant regulator, as 
well as a 50-ampere meter in the motor circnit, а 240-ampere 
meter in the generator circuit, aud a voltmeter reading to 
150 volts, all of the Weston type. 

The Board of Trade panel is of the usual type, with instru- 
ments by Messrs. Elliott Bros. The traction switchboard is 
at present adjoining the lighting switchboard, but will 
eventually be erected at the opposite end of the engine room. 

The power for the line is passed through three Thomson- 
Houston meters, of whick one belongs to the Corporation, 
one to the tramway, and one to both parties jointly; the 
charge is based on the average reading of the three. 

The trolley wire is supplied by two feeders, viz. :—one to 
O:dham, of 0'1 square inch cross-section, and one to Hyde, 
0'25 square inch (together with a supplementary feeder, 
0°15 square inch). The feeders are led into 15 switch pillars, 
of Messrs. Blackwell & Co. 's pattern, spaced half a mile 
apart; telephone wires from the power house and car depot 

о гап into the рШаге, as well as test wires for the Board 
of Trade panel, connected to the rails at Oldham and Hyde. 
The feeder cables are insulated with paper, lead-covered and 
armoured ; the telephone and test wires are made up into a 
three-core cable of similar type. In addition, there is a 
tet wire and a main track feeder, 04 square inch in 
cross-section, both of which are connected with the rails at 
the point nearest to the power house. 

A booster cable of 0'3 square inch cross-section is led 
from the power house to the raila at Broomstairs Bridge, 
Hyde, 4 miles from the power house; the booster, which is 
shown in fig. 4, p. 61, consists of a G. E. C. 4-pole motor and 
generator, the motor receiving 50 amperes at 500 volta, 
when the generator is raising the pressure of the 200-ampere 
return current by 100 volts (the maximum “ boost ”). 

All the above cables were made and laid by the British 
Insulated Wire Company, Limited, a total length of 25 miles 
being supplied. The cables were laid direct in the ground 
without further protection, except in made ground, where 
they were laid in wooden troughs, filled up with bituminons 
compound. 

The engineers to the line were Messrs. Stephen Sellon and 
Horace Parshall ; the resident engineer on the construction 
was Мг. W. R. P. Hederstedt, A. M. I. C. BEB. Mr. Sayers, the 
power engineer to the British Electric Traction Company, 
rendered valuable assistance to the engineers in the elec- 
trical part of the undertaking. Mr. E. H. Mottram is the 
traffic 1 | 

Мг. W. H. Vincent, the borough electrical engineer, was 
for a long period engaged with Messrs. Siemens Bros., 
and erected the electric lighting plant at the Blackburn 
and Bary electricity works. 
` Mr. J. A. Fraser is the resident engineer of the tramway, 
and was formerly with the Brush Company, for whom he was 
in charge of the erection of the generating machinery at 
Wandsworth Electricity Works. 

We are indebted to these gentlemen for their courteous 
and untiring assistance in the preparation of this article ; we 
would also offer our thanks to Messrs. W. Harling and A. К. 
Taylor (for the British Electric Traction Company), H. Leigh 
Чч Messrs. Browett, Lindley & Oo.), F. H. Morley (Messrs. 

. R. Jackson & Co.), and the various contractors who 
carried out the work. 

ADDENDUM — The 15-ton travelling crane, seen in fig. 2, 
was made by Messrs. Taylor & Hubbard, of Leicester. 


THE VOLTA EXHIBITION AT COMO. 


In a letter of March 20th, 1800, addressed to the then 
President of the Royal Society of London, Sir J. Banks, 
Volta first described his electrical pile, and in recognition of 
the approaching centenary of this discovery, an exhibition 
of objects of interest connected with him and other dis- 
tinguished Italian electricians is being held at Como, the 
кепе of the birth, education, and early work of Volta. 
L'lllustrazione Italiana, an Italian paper similar in form 
and scope to our Graphic, devotes nearly the whole of its 
issue of June 4th to an illustrated biographical account by 
Вг. Ferucchio Rizzatti, of Volta, Galvani, Meucci, and other 
Italian electricians, and we extract from this, and other 
sources, some of the historical facts of this early and extra- 
ordinarily fruitful work. 


exception of Mr. C. B. Harness, has anyone 


The first name in the series of discoverers of the electric 
current is that of Galvani. He was born in 1737, and was 
by profession a doctor and physiologist. An accident drew 
his attention to the effect of an electrical discharge in 
exciting the muscles of a frog’s leg, but though he spent 
many years in investigating the phenomenon, he does not 
seem to have made any progress at all beyond the point 
reached by his wife, who first accidentally performed the 
experiment while cooking his dinner; nor, with the brilliant 
got any farther 
since. Galvani's principal book on the subject was published 
in 1791, but his recently discovered papers show that he had 
been studying the matter for at least 20 years before this. 
The properties of the Torpedo had been known to the 
ancients, had been carefully studied long before Galvani's 
time, and had been shown to be electrical in 1778, so that 
the idea of living or recently dead organisims possessing 
electrical abe was not altogether new. Galvani's 
otherwise fruitless labour served the purpose of attracting 
to the subject the attention of Volte, who, using the frog's 
muscle as an electroscope or galvanoscope (it may be recalled 
that no other instrument existed at that time capable of 
indicating the existence of small electromotive forces), dis- 
covered the properties of the pile and voltaic cell. Galvani 
€ in 1798. Au inscription on his house may be trans- 
ated :— | 

Іа this house was born on September 9th, 1737, 
and here died on December 2ad, 1798, 
Luror GALVANI, 
The genius of Italy, the glory of Felsina, the fame of the world. 


Alessandro Volta was born at Como, February 18th, 1745. 
In 1774 he was appointed professor of physics in the 


Gymnasium of Como, and in 1777 he left his native town 


for the first time to travel through Switzerland, where he 
formed an intimate friendship with Da Saussure. In 1779 a 
chair of physics was founded in Pavia, and Volta was chosen 
to occupy it. In 1782 he undertook a journey through 
France, Germany, Holland, und England, and became 
acquainted with nearly all the scientific celebrities of that 
day. In 1791 he received the Copley medal of the Royal 
Society, In 1801 Napoleon called him to Paris to show his 
experiments on contact electricity, and a medal was struck 
in his honour. He was made a senator of the kingdom of 
Lombardy. In 1815 the Emperor of Austria made him 
director of the philosophical faculty of Padua. In 1819 he 
retired and settied down again in his native town. He died 
on March 5th, 1827, and was buried at Como.* 

Volta's first papers were of a speculative kind on the 
mechanism of the forces of electrical attraction and repulsion. 
In 1775 he wrote to Priestley чеш the electrophorue, 
asking if the discovery was new, in 1782 а paper 
on condensers and their applications to the study of elec- 
trical phenomena was printed in the Phil. Trans. He 
afterwards studied atmospheric electricity, and was the first 


to corceive the idea of and to construct an absolute electro- - 


n which was a suspended disc instrument on a sensitive 
ance. 

The study of Galvani’s experiment brought him to the 
facts of the contact electricity of metals and electrolytes, the 
construction of the pile, and the steady electrical current. 
Volta announced his discovery to the President of the Royal 
Society of London in a letter dated March 20th, 1800; and 
on Ege 30th of the same year Carlisle and Nicholson suc- 
ceeded with the aid of the pile in decomposing water, and a 
little while after in decomposing metallic salts. Before the 
«nd of 1800 Humphrey Davy and Berthollet proclaimed 
Volta’s pile to be the most powerful agent of chemical decom- 
position then known. The pile described by Volta in his 
letter to Sir J. Banks was constructed of discs of tin and 
copper, or tin and silver, separated by moist porous matter. 

Volta himself and another Italian, Bragnatelli, wereamong 
the first to discover the action of the pile in decomposing 
metallic salts, and the experiments of Brugnatelli on metals, 
which are very little known, published in his annals of 
chemistry and natural history, clearly justify his claim to 
huve been the first to apply the electric current to gi'ding. 

As Volta’s name is associated with the long and undeter- 
mined controversy on the contact electricity of metals, во 
is Meuoci's with that of the discovery of the telephone. 


* Encycl Brit. 


| 
і 
| 
| 
| 
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Antonio Meucci, the friend of Garibaldi, and till а few years 
avo the father of the Italian colony in New York, was in 
1849 chief machinist of the Tacon opera house in Cuba, 
where his wife was in charge of the wardrobs. He occupied 
his leisure hours with physical experiments of all kinds, and 
especially studied the frequency of vibration of sonorous 
bodies, the lengths of waves, the mode of progression of 
waves along stretched strings, and the influence of the 
material on the intensity of the sounds. In 1851 he was 
experimenting with the simple telephone made of a stretched 
string between two parchment diap в, and it occurred to 
him that electricity might be made use of for the better 
realisation of the idea of the instrament. He worked this out, 
and produced in 1871 an instrament identical in constraction 
with that afterwards invented by Bell. The Bell telephone, 
similar to that previously discovered by Meucci, was 
exhibited at the Philadelphia Exhibition of 1876, and only 
witbin recent years a decision of the American Courts has 
vindicated Meuocci's claim to the discovery; but the credit 
due to Bell is not diminished by the justice done to the old 
Garibaldian. 

The Italian paper from which we are translating these 
extracts gives an interesting view of a house in America 
occupied together at one time by Garibaldi and Meucci. 
The fourth portrait we print is that of the late Prof. Galileo 
Ferraris, the inventor of the rotating magnetic field. We 
have on our table for review a copy of his lectures, published 
since his death, from the notes of some of his distinguished 
pupils. His work is too recent to be treated with that of 
Galvani and Volta, but we shall take the opportanity of 
giving some account of his life and work in the course of 
the review of the book. 


A long list of other Italians eminent in the history of 


electricity is given by Signor Rizzatti, and many of them are 
very familiar. The names of Melloni, Fabbroni, Minotto, 
Zamboni, Caselli, Pacinotti, Righi, all recall some familiar 
piece of apparatus, 


We regret to learn from dispátches to the daily press that 
the exhibition has been entirely destroyed by fire. The fire 
developed very speedily, literally eating up everything within 
its grasp. It is reported that the outbreak cccurred in the 
French electro-technical department, the cause being fusion of 
electric wires. Every endeavour was made to save the Volta 
memorials, and after moré or less daring pursuits the picture 
of Volta showing his battery to Napoleon, the sword of 
honour presented to him by the latter, and various personal 
relics were rescued, but the only authentic portrait of Volta, 
his will, his valuable MS. and booke, his original battery, and 
other invaluable objects of interest were all reduced to ashes 
and can never be replaced. One correspondent telegraphs 
that the other exhibits shared a like fate. Magnificent silks 
in all stages of manufacture from the worm to the woven 
goods, were destroyed, electric appliances and machines of all 
kinds, old and new, were bent out of all recognition, and the 
priceless tapestries of the time of Cosmo de Mediol and 
Paolo Giovio are all gone. By the superhuman efforts of the 
soldiers and firemen the sacred art department and the 
exhibit of the Docks and Lake Navigation Company escaped 
unscathed. It is stated that the noble and immense building 
on the edge of the blue smiling Lake Como became in a few 
moments a red-hot furnace that could be seen in Milan and 
Switzerland. The committee of the exhibition, with real 
heroism, at once agreed to go on with the festivities, and 
to rebuild the exhibition building. They very quickly 
collected a handsome sum for the purpose. No lives were 
lost. The International Congress of Electricians is to be 
held as previously arranged. 

The Times account is that at 10 minutes past 10 on the 
morning of the 8th an apparently accidental contact of two 
electric conductors in the neighbourhood of the marine 
section set fire to the marine gallery. For a few minutes the 
pumps refused to work, and when they were got into working 
order the fire had become unmanageable. At 10.20 the 
rotunda fell in; at 10.30 the principal facade tottered and 
came down with a crash. Immediately afterwards the 
immense boilers exploded. Two compressed air gasometers 
likewise blew up. At 10.45 the whole exhibition, valued at 
nearly £500,000, was utterly destroyed. 

The following telegram of condolence was sent on Satur- 

lay night last to the Sindaco of Como (Signor Cadenazzi) by 


some of the members of. the Institution of Electrical 
Engineers on receipt of the news of the burning of the 
Volta Centenary Erhibition :— 


To the Sindaco of Como. 

We, tbe president and members of the Iostitution of Electrical 
Engineers of London, having heard with great regret of the fire at 
the Volfa Exhibition, send you the assurance of our most profound 
sympathy. 

BiLvaNUS8 P. THOMPSON, 
WILLIAM Н. PREEOE, 
Davip E. Ноонезѕ, 
WILLIAM E. AYRTON, 
JOHN PR Rr, 

НЕнвє EDMUNDS, 
PRICI P OABDEV. 


To this message there was returned on Monday the 
following acknowledgment :— 
President, Institution of Electrical Engineers, London. 


I thank you with emotion for your cordial participation in the very 
deep grief of the country of Volta. ; 
MAYOR CADENAZZIA. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 59.) 


The Proposed British Imperial Telegraph Company. 
—We make the following extract from the City Notes of the (“lobe 
for Wednesday last week :— 

In financial circles much has been the discussion with reference to the recent 
Pacific Cable Conference between the Marquis of Tweeddale, his colleagues, 
and two members of the Government. Among shareholders in at least two 
companies—the Eastern and Eastern Extension Company--there is considerable 
resentment that this step was taken at the present juncture, and it isstated that 
steps are about to be taken to practically give voice to tbis. Muchas the step is 
to be regretted-—probably none more than those responsible feel their mistake - 
we can see no good purpose to be served byinternaldissensions. They can only 
tend to impair the sh*reholders' property, and from this point of view alone such 
are to be deprecated. An error of judgment has been committed, whereby 
there has sprung into actual reality a condition of affairs which might have for 
years remained outside the pale of reasonable expectation. It is now for 
those who bave committed the blunder to repair it, and their hands should not 
be hampered by useless agitation. Iscan serve no good purpose, and already 
its effects are being felt on the price of the shares. 


The Telephone Service.—AÀt a meeting of the Man- 
chester Corporation Telephone Special Committee on Monday a 
number of replies were received from local members of Parliament, 
acknowledging the receipt of the resolution passed by the City 
Oouncil with reference to Mr. Hanbüry's Telephone Bill. The 
resolution condemned the proposals of the Government relative to 
the Telephone Bill, as outlined by Mr. Hanbury in the House of 
Commons, whereby in casesg where competition with the National 
Telephone Company is established by a Icca) authority, or another 
company, the wayletves and license of the National Company shall 
be guaranteed until the licenses granted to the lccal authority or new 
company lapse, "as injuriously affecting the principles of local, 
government, and as contributing to the permanence of a monopoly 
which has grown to b3 a national grievance.” А letter was also 
received from Mr. Hanbury, M. P., suggcs'ing that a deputation cf 
the Committee should wait upon him, to discuss the subject, on 
Thursday. The Committee resolved that a deputation should pro- 
ceed to London. 

It is stated that the text of the Telephonic Communication Bill, 
as amended by the Stending Committee on Trade, was issued on 
Saturday, and is backed by Mr. Hanbary and the Chancellor of the 
Exchequer. It is provided that, where an existing company have, 
before the passing of the Act, furnished a system of telephonic com- 
munication, their lic:nse shall be allowed to continue for the period 
for which a new license may Ъз granted to a local authority or other 
company, but on the same terms and conditions, and subj:ct to 
certain restrictions as to charges and to special agreements with the 
local authorities. It is also enacted that an existing company shall 
not, without the consent of the Postmaster-General, given after the 

ing of the Act, in each case, open an exchange in any area in- 
cluded in their license, in which they had not, before the passing of 
the Act, established an effective exchange. It is finally provided 
that where а local authority or new company, under a license from 
the Postmaster- General, provides a system cf telephonic communica- 
tion in any area in competition with an existing company, licensed 
by the Postmaster-General before the passing of this Act, then sub- 
j2ct to certain restrictions as to charges, &c , the license of the exist- 
ing company shall, within the area in question, be extended aud 
continue for the period for which the license «f the local authority 
or new company may be granted; but, except as varied by this Act, 
the provisions of the license of the existing company shall remain in 


orce. 

The Works Committee cf the Hull Corporation met last week to 
consider the new clause which Mr. Hanbury moved whilst the Tele- 
phone Bill was in committee. Alderman Larard moved that the 
Corporation protest against the clause which the Government pro- 
pose to insert in the Telephone Bill, whereby the Corporation 
would be required, as a condition of acquiring a telephone license, 
to continue wayleaves to the company for the full term of such license, 
and this was carried unanimously. 
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The Telegraph Wire Export Trade. — The returns for 
June show that the month has been an unusually quiet one as regards 
the exports from this country of telegrapbic wire and apparatus con- 
nected therewith. The value of the shipments daring the month 
only amountei to £27,817, which compares with £31,977 in the 
previous month, and with no less than £145,281 in June last year. 
With regard to the shipments during the first half of the current 
[en these are of a satisfactory character, a total of £501,673 having 

reached, as against £500,896 in the first six months of last year, 
and £470,726 in the first half of 1897. 


CONTEAOTS OPEN AND CLOSED. 


OPEN. 


Annfield Plain. — Jaly 18th. The Urban District 
Oouncil invites tenders for the supply of the necessary plant required 
for an installation of electric light for the lighting of the district: 
(1) For engines and dynsmo:; and (2) for poles, cables, &c. Particu- 
lars on application to Mr T. J. Trowadale, Surveyor to the Council. 


Barton-upon-Itwell,—July 18th. The Guardians want 
tenders for the electrical plant for lighting their new infirmary 
buildings at Patricroft. See Official Notices July 7th. 


Battersea.—August 31st. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), aud batteries for the 
electricity works. See “Official Notices " July 7th. 


Birkdale.—Augu:t 191b. The Urban District Council 
invites tenders for the transfer of its electric lighting powers. 


Brighton.—Jaly 17th. The Council wants tenders for 
the supply of O. I. water tanks (40, COO gals. capacity) with support- 
ing structure at the electricity works. See '* Official Notices" July 

7th for particulars. 


Canary Islands.—July 16th. Tenders are being ii. vited 
until July 16:h by the Spanish Post and Telegraph Authoiities in 
Madrid for the concession for the establishment and working of а 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lan zaroto, Canaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Oallede Carretas, 
Madrid, whence particulars may be obtained. 


Denbigh.—The North Wales Counties Lunatic Asylum 
Committee wants tenders for the supply of engines, dynamoé, switch- 


board, injector, piping, and fourdations, also wiring of buildings for 


electric lighting. Sce Official Notices” this week. 


Edinburgh.—July 18th. The Courcil wants tenders for 
installing the electric light at the Central Fire Station, Lauriston. 
See Official Notices June 30th. 


Edinburgh.—July 31st. The Council wants tenders for 
cal measuring gear and extensions to shafting, &c., for drivirg 
mechanical stokers. Вее Official Notices” this week. 


Glasgow.—July 22nd. The Corporation wants tenders 
for boilers, steam engines (main and auxiliary), three-phase generators, 
continuous current generators, rotary converters, boosters, and static 
transformere, surface condensers, feed pumps, circulating pumps, ar d 
air pumps, all for the electric traction cheme. See our "Official 
Notices " June 23rd. 


Glasgow.—July 22nd. The Corporation wants tenders 
for 80 electric tramcar bodies to sample and drawing. See Official 
Notices June 23rd. 


Glasgow.—July 31st. The Corporation wants tendere 
for the supply of concentric and single lead.covered main cables. 
Bee our “ Official Notices this week. 


Glasgow.—August 2nd. The Corporation wants cffers 
for the electric work required in connection with gs fire alarm and 
А В O telegraph systems. Specifications, &o., from the chief officer 
of the Fire Brigade, College Street. 


Halifax.—July 19th. The Corporation wants tenders for 
» лш steam engine and dynamo, See Official Notices” Jone 


Hastings.—July 25th. The Corporation wants tenders 
for the supplying and laying of high and low tension cables. See 
“Official Notices ” this week. 


Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. . Particulars 
on application to the clerk of the Gas Works (deposit 12s). 


Pembroke. — Joly 14th. The Electric Lighting 
Oommittee wants tenders for a jet condenser with air pump and 
cooling apparatus. See Official Notices June 16th. 


Rathmines and Rathgar.—July 14th. The Electric 
Lighting Committee wants tenders for arc lighting equipment (108 
series parallel lamps, posts and switch-gear, &c.), steam and other 
pipes, жаны and cooling apparatus. See Official Notices 

ane 16t 


Salford.— July 17th. The Salford School Board wants 
tenders for the electric lighting of its new schools in Langworthy 
Road, Seedley Pendleton. See Official Notices” July 7th. 


Salford.—July 18th. The Tramways Committee wants 
Leap the supply of a sample tramcar. Bee “Official Notices" 
ane . 


Salford.—August 8th. The Corporation wants tenders 
for eight 750-kw. continuous current steam dynamos for electric 
lighting and traction. See “Official Notices” Joly 7th. 


Sunderland, — Jaly 24th. The Corporation wants 
tenders for the reconstruction and electrical equipment of the 
tramways: (a) permanent way, (b) overhead construction, (c) oar 
bodies and trucks. See Official Notices" July 7th. 


Wallasey.— July 20th. Tenders are wanted by the 
Pug fef alternating current transformers. See Official Notices” 
une = 


Wallasey.—Jaly 20th. The Council wants tenders for 
pan alternator with engine combined. See “ Official Notices” 
une 


Warrington.—July 18:b. The Corporation invites 
tenders for Babcock & Wilcox boilers, cconomisers, and pumps; high 
speed engines, direct coupled continuous current dynamos, balanoers, 
and boosters ; jet condensing plant, &c.; pipe work; 10-ton crane; 
switchboard, storage battery, mains, conduits, boxes; arc lamps and 
poste. See Official Notices ” Jane 23rd. 


CLOSED. 


. Belfast.—The Electric Committee has given an order to 
ali J е Proctor for a mechanical atoker at £164 152. (the lowest 
ender). 


Derhy.—The Special Purposes Committee has accepted the 
tender of Mr. Edwin Haslam, . £83 171., for lighting the 
Becket Btreet offices with electricity. e only other tender received 
amounted to £87 6s. 3d. 


Hackney.—At Wednesday's meeting of the Vestry, the 
Electric Lighting Committee brought up a fall report from their con- 
sulting engineer, Mr. Robert Hammond, upon the tsndera recantly 
received for the first instalment of the mains to be laid under their 
provisional order. It was reported that on the tenders basing opened 
by the committee, it was found that Messrs. Siemens Bros. & Oo., 
Limited, declined to conform to the rate of wages clause, and there- 
fore their tender was not handed to the consulting engiaeer for 
analysis. Schedule rates were submitted by each tenderer, and in 
order to compare the various tenders, Mr. Hammond set out in bis 
report details of the lengths that would probably be required for 
each class of troughing, trenching, &c. With regard to the cable, he 
made use of the lengths set forth in the specification, with the result 
thet the tenders worked out as follows: 


гпне Troughing 
Name of firm, | and and Boxes. ! Total. 
boxes. cable. | 
| | 
| £ £ 2 i £ 
British Insulated Wire Co., Ltd. га 14,629 48,921 9,961 66,511 
Callender's Cable and Construction : | 
Company, Limited s .. ; 10,893 54,055 2,416 67,363 
Western Electric Company v T 9,871 58,144 9,489 | 10,501 
W. T. Glover & Co., Limited. E 19,433 64,385 5,099 | 71,907 
W. T. Henleys Telegraph Works | | 
Company, Limited .. s E | 16,864 | 58 2,446 77,896 
Reid Bros. .. ' .. .. 18832 | (only) | 


As the amount of the capital expenditure to be incurr:d was limited 
to £60,000, a comparison of the tenders, reduced in proportion to this 
figure, was made as follows :— 
Name of firm. Amount of tender, 
British Insulated Wire Company, Limited. . ы; . . £60,000 
Callender's Cable and Construction Company, Limited.. 60,770 
Western Electric Company  .. è 25 ne .. 68,600 
W. T. Glover & Co., Limited $5 es т .. 64,880 
W. T. Henley's Telegraph Works Company, Limited .. 70,280 


Concluding his report the consulting engineer said :— 


Considering the magnitude of the work, the figures are remarkably close 
together, but, on the whole, the final choice rests between the two lowest, 
viz. :— 


No. аша 


Name of firm. Amount of tender. 


British Insulated Wire Company, Limited .. £€0,000 
8 .. Callender's Cable and Construction Com- 
pany, Limited .. va А Бе . £60,770 


I now leave the matter in your hands. 


The Electric Lighting Committee recommended that the tender of 
the British Insulated Wire Company, Limited, ba accepted, and tbis 
recommendation was adopted by the Vestry meeting on Wednesday 


evening. 


Leyton.—Tenders were received as follows for the electric 
lighting of Goodall Road Schools: —Barlow & Co., £567 8s. ; Edmund- 
sons, £660 18s.; Rawlings Bros, £553 11s.; Vaughan & Brown, 
£943; W. R. Woodward (accepted), £473 63. 9d. 


Morecambe.—The Council has received tenders as follows 
for the supply of an economiser for the electricity works:—E. Green 
and Sons, £152; Roberts Bros., Dukinfield, £130. 


Plymouth.—The Electricity and Street Lighting Com- 
mittee has accepted the tender of Messrs. R. White & Oo., Widnes, for 
the construction of an endless rope and buckets for the transport of 
coal at Prince Rock for £470. 
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Rhyl.—The Urban District Council has decided to put 
down a refure destructor by Messrs. Manlove, Alliott & Co., No - 
ham, at a total cost of £3,350, exclusive of buildi Electrical 
engineers are to be asked their terms for supervising the electric 
light scheme. 


Shrewsbury.—The Town Council has accepted the tender 
of Mr. G. H. Bickerton, of Shrewsbury, amoun g to £850, for 
extensions to the electric light station, so as to accommodate the 
additional boilers and generating plant. | 


Wolverhampton.—The Town Council has aocepted the 
tender of the District Electrio Company, Wolverhampton, amount- 
ing to £84 3s. 4d., for the electric fittings at the new swimming bath. 


THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


(Continued from page 5.) 


(6) As to the cost of maintaining the cable for a period of 
three years after the completion of the whole line. In the 
саве of each of those who submitted regular tenders, the cost 
of maintenance is included in the amount of the tender ; but 
in the evidence the details of the amounts apportioned for 
maintenance are to be found. Mr. R. Kaye Gray allows for 
two cable-repairing ships at £20,000 per annum each, and 
also £80,000 yearly for 150 miles of cable which might be 
required, Messrs. W. T. Henley’s Telegraph Works Com- 
pany allowed £115,000 а year as the cost of maintenance, 
subject to a reduction if the spare cable provided for 
the purpose be not used. Messrs. Siemens made an 
offer of £90,000 a year for this purpose which included an 
estimated possible expenditure of 200 miles of cable; this 
estimate Mr. Siemens 5 as a full one, which, if con- 
tinuous for 25 years, besides being regarded as a repair fund, 
would admit of the complete renewal of the cable. As 
regards the maintenance for three years, Messrs, Siemens 
make this offer, subject to a reduction, if the actual repairs 
cost less than the sum named. The Fowler-Waring Company 
stipulate that a fixed sum of £300,000 be allow , to 
guarantee maintenance and repair for three years. Mr. 
Herbert Taylor estimated the cost of two repairing ships at 
£16,000 or £18,000 a year each, and as regards the cable re- 
quired for possible repairs in the first three years, pointed out 
that the surplus cable left over after laying, which would pro- 
bably amount to several hundreds of miles, would be avail- 
able for purposes of repair, and that thus the annual bill for 
repairs and maintenance onght not at first to exceed £80,000 
or £40,000. Admiral Wharton gave the annual cost of a 
surveying ship at about £12,000 a year. Mr. Hesse esti- 
mated the annual cost of two repairing ships at £50,000, but 
could give no idea of the amount of cable required for 
possible repairs, while the Marquis of Tweeddale considered 
the risks во great along the Vancouver to Fanning Island 
route, that his company could not undertake to maintein it 
“ оп any terms." 

This opinion seems to a proat extent based upon the 
unfortunate experience which Lord Tweeddale had with the 
1874 Atlantic cable and others of a similar class, but it 
should be borne in mind that these were laid when the 
knowledge of cable makiog and laying was comparatively 
elementary, and when a thorough survey of the ocean 
bottom was not looked on as requisite. Sir Sandford 
Fleming estimates the cost of maintenance at £50,000 
(based on the figure of £6 per mile). Mr. Lucas gave no 
guide as to the cost, but said he had seen estimates made 
(be did not say by whom) for this particular cable, in which 
two maintenance ships were included, and it was estimated that 
they would beemployed two months in the yeareach. Sir W. Н. 
Preece gave £30,000 each as the cost of two repairing ships, 
and pointed out that the surplus cable after laying, would 
available for repairs, Mr. Lamb gave £30,000 as the figure 
for maintenance, but stated that it was a low estimate. It 
certainly is considerably below the figure given by Sir W. H. 
Preece. Mr. Playford also quotes Sir Charles Todd, the 
Postmaster-General of South Australia, at some length, but it 
is, perhaps, better to ignore information coming from a 
source which, on several occasions in connection with Pacific 
cable matters, has been proven to be based on in- 
correct information. This can hardly be wondered at, as 
neither Sir Charles Todd nor Mr. Playford has any 


has ordered two seta of Marconi’s wireless tel 


perronal experience concerning cable matters, and thus they 
are forced to gather information as best they can. 

(c) The annual working expenses—the amount set aside 
for this by Mr. R. Kaye Gray is £26,000 as far as eteff ів 
concerned. Mr. Siemens said that he did not think .the 
expenses for the ste ff and offices would exceed £24,000 per 
annum. In Appendix “O” Sir Sandford Fleming, referring 
to this figure, says: “I have increased Mr. Siemens’s allow- 
anse for management to £6,000, the two making in all 
£30,000 per annum. This charge will be constant, and will 
suffice, as pointed out by Mr. Siemens, for a business more 
than six times greater than that estimated for the year 1898, 
and by introducing duplex working for traffic 10 or 12 times 
greater.” The amount required for working expenses 
according to the representatives of the Estern Company, 
would be something between £30,000 and £35,000 per 
annum. | 

Sir W. Н. Preece could express no opinion on the subject 
from his own experience, but Mr. Lamb gave £10,000 as 
“a very low estimate of current expenses." There is a con- 
siderable variation in the opinions expreased above on the 
three points under consideration, bnt as regards (a) the cost of 
laying, we are in agreement with the opinion expressed by the 
Committee, always bearing in mind the variations which may 
have occurred in the price of raw material, and we also think 
the provision made for maintenance (5) is quite sufficient, but 
as regards working expenses (c), the £22,000 per annum 
recommended by the Committee might, with advantage, be 
increased by another £5,000 per annum. 


(To be continued.) 


NOTES. 


E.M.F. Produced in Flame by Magnetic Action.— 
A communication was made recently before the Paris 
Academy of Sciences on the “ Electromotive Force Produced 
in a Flame by Magnetic Action," by М. R. Blondlot, and is 
abstracted in the Engineer. If two platinum wires are placed 
symmetrically at the opposite edges of an ordinary gas flame 
and connected with a capillary electrometer, only a feeble 
oscillatory movement of the mercury is noticed, but a steady 
deflection is produced when the flame is placed between the 
poles of an electro-magnet. This phenomenon, says the 
author, is doubtless due to electro-magnetic induction, the 
effect of the heated gases constantly ascending in the magnetic 
field being the production of an electromotive force, the 
direction of which is normal both to the lines of force and to 
the direction in which the gases are moving. 


Wireless Telegraphy.—It is stated that the Admiralty 
ess telegraph appa- 
ratus to be fitted to two of the battleships of the Channel 
squadron, to enable them to experiment in keeping up com- 
munication during the forthcoming naval manœuvres, 


King’s College Awards.—On Wednesday afternoon Prof. 
Jebb distributed the prizes and certificates at King’s College. 
In the evening class division in the list of special prizes are 
the following names :—Electrical Engineering (Elementary 
Lectures) Arthur John West; Electrical Engineering 
(Advanced Lectures), Charles John Wawn; Electrical 
Engineering, Frank Lindsey Moysey. 


Scholarships.— As a result of the recent entrance 
scholarship examinations, the following awards have been 
made by the Electrical Standardising, Testing, and Training 
Institution :—To Mr. Leonard Roseveare, of the Technical 
Schools, Plymouth, an exhibition of 30 guineas, tenable for 
two years; to Mr. Alfred Smyth, a special prize of 20 guineas. 


Electricity for Mines Drainage.—The South Stafford- 
shire Mines Drainage Commissioners, at their meeting last 
week, again discussed the question of providing electrical 
appliances for mines drainage purposes, and they adopted a 
scheme prepared by Messrs. E. Howl and E. B. Marten, the 
engineers, for the laying down of 50 electrical pumping 
stations where ordinary pumping is impracticable. It was 
also decided to lay down an experimental electrical plant, to 
cost £500, the cost to be defrayed out of capital account, 
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Save us from our Friends!—The non-technical 
reporter has broken out again in Glasgow, in the columns of 
the People’s Friend. Describing the electric tramway 
generators he says :— 


.. . Pat on your thinking сар and let us tackle the subject, 
determined to understand it or die ! 

A generator is a machine consisting of a ssries of copper plates all 
fitted on to a shaft, each being insulated—that is, separated from the 
others by а substance which won't conduct or carry electricity. This 
shaft with the copper plates is about 3 feet in diameter, and it 
revolves at the rate of about half a mile per minute inside a big casing. 
In this casing are fixed eight immense magnets or reservoirs for 
holding electricity. 

Now, here comes in the most mysterious part of the whole affair. 
When these copper putes revolve inside of these magaets they drain 
away, rob, carry off the electricity, and the magnets, following their 
example, steal an equal quantity from the earth. The more the copper 
plates carry off the more do the magnets steal. [Are these steel 
magnets ?—Ерз.] The copper plates tapering out at the end of the 
shaft have a number of " brushes” lying against them. Thess brushes 
arealso made of copper, and as fast asthe copper plates become full 
of чи во do these copper brushes carry it off into the electric 
cables. 


It looke a little more simple now, doesn’t it? But you muen't 
think these generators are toys, for each one is constantly making 
enough electricity to equal the power «f 300 horses. . . . . 

An electric motor is the simplest thing on earth —when you under- 
stand it. You know that if you hold a magnet near a piece of steel, 
the steel flies to it. Well, that is the principle of the electric motor, 
only instead of one magnet you have a number, and instead of the 
pieces of steel being free, they ara fixed all round an axle. What is 
the result? Опе magnet attracts one piece of steel towards it, bat 
the steel is fixed to the axle, and can't move. The magnet pulls the 
steel towards it, however, and consequently the axle and steel move 
round; as soon at they are near the magnet, the axle is moved on by 
the force of another piece of steel and magnet, and so on. 


We would suggest that the copper be laid on the track; such 


barefaced lying and stealing savours of impedance. We 


presume that our friend is now dead. 


Lord Kelvin.—It is reported by the London oorrespon- 
dent of the Glasgow Herald that Lord Kelvin, who is at 
present in London, intends immediately to resign the Chair 
of Natural Philosophy in Glasgow University. | 


Cricket.—A match b:tween the Engineer-in-Chief’s 
Office and the Controller of Stores Office (G.P.O.) was played 
оп the ground of the Grecian Oricket Clab, Streatham, on 
Wednesday, July 12th, and resulted in a win for the 
Engineer-in-Chief’s Office, on the first inninga, by 10 runs. 
Ssores:—Oontroller of Stores Office, 85 and 83 (innings 
declared closed with four wickets down).  Eagineer-in- 
Obief's Office, 45 and 61 for five wickets. 


Obituary.—We learn with regret that Dr. Lessing died 
yesterday (Thursday) morning, after а short illness, from 
‘inflammation of the lungs. It is hoped that the works, under 
the management of his sone, will continue to manufacture 
carbons in the same way as before. 


The Electrical Volanteers.—The Times article on last 
Saturday’s review by the Prince of Wales says that the two 
companies of Electrical Engineers marched past perfectly, 
“in spite of being a young corps.” E 

The corps has commenced its annual training at defended 

rts, The first detachment left Waterloo Station for 

lymouth on Saturday for eight days; other detachments 
will go to Portsmouth, Isle of Wight, Gravesend, and 
Sheerness. 


Institution of Junior Engineers.—On Wednesday 
next, July 19:h, at 6 p.m., the Institution will visit the 
works of Messrs. James Simpson & Co, Eagine Works, 
Grosvenor Road, Pimlico. 


Williamson & Joseph, Limited (In Liquidation) — 
Mr. S. P. Child has been appointed liquidator on behalf of 
the shareholders, under the supervision of the Court. A 
meeting of creditors will be held at the Guildhall Tavern, 
E.C., on Tuesday, 18th inst., at 2 p.m., to receive a state- 
ment of affairs, and to discuss mittere, 


The Visit of the Institution of Electrical Engineers 
to Switzerland, —We learn from the secretary of the 
Institution of Electrical Engineers that the reunion of the 
Institution in Swilzerland from September 1st to the 10th 
next is likely to be well attended. We are informed also 
tbat the Council have found it necessary to decide that, with 
the exception of candidates for election to the Institution 
whose proposal forms shall have been passed by the Council 
for ballot, only members and ladies iud children accompany: 
ing them cau be authorised to participate in the visit. The 
secretary of the Institution of Electrical Engineers furnishes 
us with the following provisional skeleton programme of the 
visit. The list, wa are informed, is subject to alteration 
before issue in its final form within the next three weeks :— 


Batarday, B :ptember 24d.—Leave Basle for Z aricb, via Rheinfelden 
and Baden. Visit to the Rheinfeldon power station, and 
Messrs. Brown, Boveri & Oo.’s works. Arriva Z irich. 

Monday, B:ptember 4th.—Visit to the O:rlikon works апі tram. 
ways, the works of Messrs. Escher Wyss & Oo., and the 
municipal central station. 

Tuesday, September 6th.— Visit to, and meeting at, the Polytech- 
nikum, with exhibition of plans and photographs of elec- 
trical power schemes. 

Various visits in Zurich. 

Banquet given to members by the Swiss firms and Electro- 
technischer Verein. 

жену, во tember 6:b.— Visit to Schaffhausen, including the 

central station, upper works, twine and worsted factories. 

Exbibition of plans, &o., and lecture by Mr. Amaler, on 
" Schaffhausen, with a view to its character as an ancient 
and modern power transmission city." Proceed to Lucerne. 

Thursday, September 7th.—Visit to the Stansstad-Hingelberg Elec- 
tric Railway, and otber places of electrical interest, near 
Lucerne. Proceed to Iaterlaken. 

Friday, September 8th.—Visit to the Jangfrau Blectric Railway 
and power station, and to the central station at Iaterlaken. 

Saturday, September 9th.—Visit to the Kanderwerk at Spies, and 
to the Burgdorf-Thun Railway. Return to Interlaken. 


American Electrical Works fur Manchester.—The 
Central News is enabled to state, says the Sheffield Indepen- 
dent, that the Westinghouse Electric Company, of the United 
States, will immediately begin the construction of workshops 


. at, Manchester, practically duplicating their Pittsburg estab- 


lishment, and capable of employing 5,000 men. Lord Kelvin 
will be the electrical adviser of the company in this country, 
and Mr. Georgo Westinghouse, the famous inventor of the air 
brake, will be directly associated with the enterprise. One 
hundred acres of land have been acquired on the Trafford 
Park Estate, Manchester, 40 acres of which will be occupied 
by the new electrical works. The new works, although 
laid out on American plans, with the newest type of Ameri- 
can machinery, will be backed by a million and а half of 
British capital, and will employ British labour. 


Appointments Vacant.—The Tunbridge Wells Corpora- 
tion wants an electric light mains superintendent. See our 
“ Official Notices this week. 

The Watford Council wants a resident electrical engineer, 
at £200 per annum. See Official Notices this week. 

The Portsmouth Corporation wants an engineer to super- 
vise the reconstruction and electrical cquipment of the 
tramways, and to afterwards act as general manager. See 
our “ Official Notices this week. 


Armature Testing in Repair Shops.—Oa the North 
Jereey Street Railways of Jersey City and Newark a 
system of motor testing bas been introduced by Mr. 
Adams, A G.E.1,000 fi-ld is mounted on a frame and 
next to it a 1,200 G. E. field arranged to be slid parallel to 
its armature sbaft, The shafts are kept in line, and the 
upper halves are arranged to be lifted back without unscrew- 
ing bolts which are replaced by taper keys. When a С.Е, 
800 and 1,000 armature have been repaired they are carried 
to the fields and put in place with a sleeve to connect tbe 
pinions. Ore is then run from the railway circuit and the 
other as a generator, its current being taken up by a water 
rheostat and read on a convenient switchboard. The two 
are then reversed by means of a double-throw switch, the 
driver being now driven, and in this way each motor is 
tested. Every motor which comes in for the smallest 
repair is thus tested. 
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Personal.—Mr. Frederic H. P. Berlyn, of the firm of 
Donnison, Berlyn, Sillen & Co., wil be married on the 
26th inst. to the eldest daughter of Bernard Fookes Bussy, 
Esq., of Clapham Park, S. W. d | 


City and Guilds of London Institute Central 
Technical College.—The Old S:udents’ Association of the 
College held its annual dinner on Thursday, July 6th, at the 
Restaurant Frascati, the Dean of the College, Prof. 
Armstrong, taking the chair. A large number were present, 
including the Professors, a number of the junior staff, Sir 
Philip Magnus, Director of the Technological Examinations 
Department, and Mr. A. L. Soper, assistant secretary to the 
Institute. Prof. W. E. Ayrton, in proposing tbe toast of The 
Association,” referred to the progress of the College and the 
insufficiency of accommodation due to the continued increase 
in the number of students ; he announced that the Electri^al 
Department would soon be greatly extended by the erection 
of a large new dynamo room nearly six times the size of that 
at present in use, and occupying a considerable per of the 
ground floor of the new building of the Royal Sshool of Art 
Needlework adjoining the College. The accommodation for 
this department wou!d be further increaged by the completion 
ofa new drawing office and a new lecture theatre. The 
toast was replied to by Mr. Maurice Solomor, secretary 
of the Association. Sir Philip Magnus, in pro- 
posing the toast of The College and its Professore," 
said that when first he bad the honcur of drawing 
up the scheme of the college it was prophesied that nobody 
would go to South Kensington to learn engineering. Bat, in 
ima of the fact that they had a harder entrance examination 
than apy othet institution of the kind, there were now 250 
Ftudents in a building only designed for 200. The college 
was that day entering on a new period in its career, for it 
was likely to become an integral part of the new Univereity 
of London, which had decided the day before to move into 
new quarters at the Imperial Institute, next door to the 
college. The needs of the college were recognised in the 
pew University by the decision to appoint a faculty of 
engineering for the first time in the history of university 
education, and by the variation of the University matricula- 
tion examination to suit the requirements of different classes 
of students. The toast was replied to by Prof. Henrici. 
The tosts of “The Athletic Clubs” and “The Chairman 
followed. À 

American Municipals in Convention.—The National 
Association of Municipal Electricians of the United States 
and Canada, will hold their annual convention in Wilming- 
ton, Del, U.S.A., on September 5th and 6th next, at the 
Grand Opera House. Papers, discussions, and an electrical 
exhibition of merit are included in the arrangements. 


CITY NOTES. 


India-Rubber, Gutta-Percha, and Telegraph Works’ 


Company. 
THE balf-yearly meeting of the shareholders of this company was 
held on Thursday, July 6th, at the Cannon Street Hotel, the Hon. 


ing a resolution sanctioning the payment 
of an interim dividend of 24 per cent., or бв. a share, free of income- 
tax, said that be would, as usual, take the opportunity of addressing 
& few words to the shareholders on the general position of the com- 
y'a affairs. He bad much pleasure in informing them that, 
uring the past six months, the turnover of the company in its 
general business exceeded in value the highest amount for any pre- 
ceding similar period. Although such a statement was a very satis- 
factory one to b: able to make, yet, to prevent the shareholders from 
drawing too sanguine a deduction therefrom, he would like them to 
know that high prices for jaw material still continued, and that trade 
competition was keen. The jadgment in the cycle tyre patent case, 
Palmer v. Dunlop, dispelled for the moment any question of tbe 
Palmer Company obtaining any damages from the Dunlop Company 
for wbat they corsidered were infringements upon their patents. 
Tost decision affected them, because they were shareholders in the 
Palmer Company under agreement; but, as the question of infringe- 
ment was still before the Courts, he would not further refer to the 
matter. With regard to submarine cable work, they would, in about 
a week's time, despatch one of their cable steamers, the Dacia, to 
the West Indies to lay a single core cable b:tween Havana and 
Key West, deliver a heavy sheathed three-core cable, and execute 


some cable repairing operations for their friends the International 
Oceanic Telegraph Company of New York. Although the 
season of the year was not а particulsrly favourable one 
for carrying out such operations їп these latitudes, yet their 
men were experienced, and had the advantage of knowing the 
locality well. It was gratifying to them to continue in friendly 
relations with the International Oceanic Telegraph Company, and the 
contract which that company bad placed ia their hands was con- 
sidered by them to afford a flattering rec^gnition of the quality of 
the company's work they had done for the Ioternational Company 
during the last 30 years. Having referred to orders from various 
Governments for torpedo cables, as affording tatisfactory prcof that the 
company's manufacture of India-rubber insulated cables was appre- 
ciated, he also remarked that the Governmen’s thus agreed with 
the opinion of the msjority of the best of the electric lighting 
and power companies of Great Britain and the Oolonies. 

ssid that the establishing of telegraphic communication across 
the Pacific, between Vancouver and Australasia, wat now gene- 
rally considered to be a necessity for the welfare of the Empire. The 
information he could give with regard to that cable had already been 
made public. Mr. Chamberlain appointed a committee some three 
years ago, and the report of that committee, which was composed of 
representatives of the Home Government ard the Canadian and 
Australian Colonies, was preser ted to Parliament last April. The 
work would be a very large one, and the board were of opinion that 
the best interests of their company, and of the Btate, would be 
served by H.M. Government distributing the work b»tween the 
various contracting firms. Their tenCec amounted to £1,517,000 for 
а 12-word cable, and it was dated March 19:b, 1894. Ovicg to the 
rise in raw materials, they estimated that an additional £170,000 
should be added to that figure, which would bring their tender up to 
£1,687,000. The committee's report stated that the Eastern Exten- 
sion Telegraph Company's estimate, given in 1896 for a Pacific cable, 
was £1,650,000; but t amount, while providing for a heavier 
weight of conductor than their proposed type, did not comprise the 
furnishing of two repairing vessels, which their estimates included. 
He gave these figures for comparison of es!imated coste, and they 
would see that they agreed within 2] per cent. To prepare for 
eventualities the bcatd continued from time to time buying India- 
rubber and gutta-percha, and it wa: anticipated that during the 
period allotted for the completion of the Pacific cable contract, even 
should the whole contract be granted to them, and although the 
market for raw insulating material is restricted, they would bave 
ample opportunity of completing at a fair price the purchase of as 
much of these products as they might require. The board thought it 
wat desirable that he should вау zomethirg to them on the Pacific 
cable question which has been slowly approaching fruition since the 
planting of the seed at the Londcn Colonial Oonfereace in 1887. 

Mr. 8. W. SILVER seconded the motion, and it was carzicd. 


Subsequently, at a special meeting, resolutions were passed—(1) 
providing for the holding of the annual meetiog of the company in 
the future on the last Thuteday of November in each year, or within 
28 days of that date; (2) altering Article 43 of the articles of asso- 
ciation, giving the directors power to borrow money not exceeding 
the amount of the capital subscribed for the time being, in place of 
the two-thirds to which the old article binds them; and (3) giving 
the board power to appoint the present engincer-in-chief of the com- 
pany as a director. 

A vote of thanks to the chairman for presiding concluded the prc- 
ceedings. 


Crompton & Co., Limited. ! 


Tum annual meeting of this company was held on Monday at Canno 
Btreet Hotel. 

Mr. Јони Твоттев, the chairman, in moving the adoption of the 
report and accounts, which were printed in exlenso in last week's 
ELECTRICAL REVIEW, seid a few words upon the accounts and general 
position of the company. Ho first congratulated the shareholders 
on the return of the company to a dividend-paying condition, and 
upon the satisfactory returns they had obtained for the year. Turn- 
ing to the profit and loss account, they would see that the gross profit 
on trading had thie year been £53,352 against £41,418 last year. 
They would naturally, from that,conclude that there had been a 
considerable increase in their trading during the year, and that was 
the case. He thought he might say that it was a record in the 
company's history as to the wo:k carried out. Of that £53,000 there 
was a considerable portion taken up by expenses. The trading 
expenses bad been £17,382 as compared with £16,853. There was 
an apparent increase in the trading expenses, which would be per- 
fectly legitimate, considering the large amount of business done. T'he 
actual trading expenses for this year, as compared with the last, had 
actually been smaller, although they had done a larger trade. The 
increase was due to their having put special things in those trading 
expenses which had previously, and perfectly legitimately, been 
debited to capital, that was to say, a certain number of tools 
which are not of such a permanent character as others. Hitherto 
they bad carried all tools to a plant and tools account, and written 
cff a certain portion every year. They bad deslt this year very 
drastically with that item, and had taken out all that was not of a 
permanent charac'er, and had written it off in the annual expenses. 
In a business of this kind, which was of a highly scientific kind, 
there was considerable expense incurred every year in experiments 
and so forth. These had been written off the patent account every 
year, but this year they had treated them as an annual (xpense. 
If the trading expenses had been dealt with in the same way as in 
previous years, the £17,382 now shown would have been £15,382 as 
compared with £16,853 a year ago on a lesser trading. The adminis- 
tration and office expenses had been £8,111 as compared with £6,758 
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in the previous year's accounts, but the system of doing business in 
the country had been changed, branches having being instituted in 
place of agencies. By this change the company had obtained more 
business and at less expense; and they also had the farthor advan- 
tage of the gcodwill being attached to the company's businers by the 
present system. In spite of those increases it was rather interesting 
to notice what th» ratio of expenses to the gross profit was for the 
year. Previous to „ће fire in the old days the ratio to the gross 
profit was 77 per cent.; it was gradually worked down to 72 per 
cent., and last year to 67 per cent, and this yesr, although they bad 
charged so much more to those expenses, it was still farther reduced 
to 64 per cent. That was a satisfactory feature of the accounts. An 
interim dividend bad been paid at the rate of [5 per cent. per annum, 


and the board now proposed a боа! dividend at the rate of 7 per 


cent. per annum, to carry £5,000 to a reserve fund, and to set aside 
£2,000 to meet porsible debts which might or might not arise. 
There were one or two old accounts which might give them consider- 
able trouble, but they had а good case. The debentures now 
amounted to £100,C00 as compared with £86,600 а year ago, the 
increase being owing to the fact that the directors hsd iesued the 
balance of the first debentures; but the loans from bankers hed been 
decreased to a corresponding extent, having amounted to £49,000 a 
year ago ав compared with £37,000 on March 3186 last. The sundry 
creditors figured in the present balarce-sheet for £54,964, against 
£51,058 a year ago; but the trade debtors had advanced from 
£61900 to £75,894, and the stcck-in-trade from £80,362 to 
£83,826. The atcck-in-trade, which amounted to a considerable 
sum, had been very carefully  sscortained, and he had 
no hesitation in sayivg that it was a first-rate asset. In 
regard to the plent, tools, and fixtures item, they had added a con- 

le amount of (xoensive tools during the year, bat by the 
natural writing off every year, and by carrying such a very large 
amount to annual expenres, the sum was a diminishing one instead of 
increasing. With reference to the Chelmsford Elcctric Lighting 
Company, this stood under several headings in the balance-sheet. 
Daring the year proporals were made to them by the authorities at 
Chelmsford with regard to purchasing the undertaking, and the board 
went very carefully into the matter. It ended up by their proposing 
to sell the whole undertaking for £42,000. They might very well 
ask where that sum was in the accounts. That figure included a 
great deal of work in tke way of -buildings which had not yet been 
executed. They were to have carried out certsia things which would 
make 16 up to £42,000, and they would have transferred a consider- 
able portion of the old factory which stands at present under freehold 
property in connection with the company. ey would also have 
trsnsferred a considerable amount of machinery, which at present 
stocd under Plant, Tools and Machinery.” Although the amount 
standing in the name of the Ohelmsford Company was £12,918, there 
was a considerable amc unt of property which would bave been trans- 
ferred. The authorities made an offer not at all acceptable, and, as 
reported in the electrical papers, they did not feel disposed to тег 
with the property unless they got а satisfactory figure. They 
considered the undertaking а satisfactory business altogether now, in 
the way it was being corducted. It wasan asset which was being 
increased in value every year, but, on the other hand, it did not pro- 
duce so much as they could make out of the capital if invested in the 
business of manufectüring. If anybody came along, therefore, and 
gave them a sati:factory offer for it пе would be prepared to accept 
it. They were quite content to wait, otherwise, Lecause the value was 
yearly increasing. There was a pressing matter he must mention, 
viz., the great increase of the business of the company. They had 
brought the business to a fairly ta“ isfactory condition, but there was 
room for farther improvement. It was difficult to keep pace with 
tbe amount of business brought to them with the existing appliances. 
They moved part of the factory from the old to the new works, and 
the change bad been eccnomicaliy beneficial to the company, but they 
could not cope with the new business at the new factory. Last year 
the orders in hand were greater than the year before, and this year 
they bad 50 per cent. more than at the beginning of last year, and 
that inert ase was going on. It was perfectly impossible for them to 
stand still. It was desirable that new machines should be added to 
enable them to doa larger business. There was not sufficient accom- 
modation at the old works for the lamp business, and very consider- 
able and increased profit conld be made by moving the lamp factory 
to the new works and closing the old works up altogether. They could 
recommend a much larger scheme, but thr y believed in going slowly, 
but it was absolutely necessary that they should make provision for 
turning out a larger amount than at present. They therefore pro- 
posed to issue the whole or part—probably the whole—of the remain- 
ing shares, and shareholders would have the advantage of taking 
t*em pro rata, and considering the price at which the shares now 
stcod ín the market, it would be a benefit to those who bad stood by 
them in bad times, for it was proposed to issue the £3 shares at £3 53. 
In this way funds would be provided for the exteusions required. 
Having referred to the fact that relations between the workmen and 
the company wero now entirely satisfactory, and having paid a tribute 
to the manager, Mr. R:eves, who had now been relieved of the secre- 
tarial duties, the chairman mentioned the difficulty that now existed 
at Ohelmsford in finding suffi ient labourer's cottsges and accommo- 
dation of that class for their growing staff, and for the men employ ed 
at other factories in the neighbourhood. He moved the adoption of 
the report and declaration of dividend. 

Mr. R. E. Crompton seconded the adoption of the report. Не 
raid that as the oldest and largest shareholder, he had ќо «xpress 
unqualified satisfaction with what had taken place. He thought if 
they described the posi\ion of Orompton's as one of quiet confidence 
in the future on the part of everyone who knew the affairs cf the 
company they would describa it accurately. There was no doubt 
that their position had been strengthened in every way during the 
past year; not only had they роб а larger increase in all orders, but 


the orders had been of an improving class, and those that they now 
bad before them (which were not yet orders, but which they believed 
soon would be) were of a still more important class, that was to ғау, 
larger profits would be earned in proportion to the money spent upon 
them. They had reason thus to be confident cf the future of the 
company. Hi: only anxiety was that they should be able to cope 
with orders. There was such a demand at the present time that ono 
could not help feeling that on every side there was a fear that rivals, 
would spring up and secure some cf the work that was going, and 
naturally they did not want to see that occur. For that reason there 
was no question that the two points in which Orompton's required 
strengthening were cnlargement of the works and better means for 
housing their workmen, which was of very great importance 
to them. It might interest them to know that if they 
separated the items of their property and. capital portion 
«f the balarcs-sheet out into the portion that was invested 
in their iem eam works by which they made a profit, and in the 
Obelmsford lighting, which yielded a small and increasing profit of а 
quite different kind, they would find that the capital in the mana- 
facturing business had yielded 12 per cent. during the past year, and 
he thought that that was mainly due to the splendid business-like 
qualities of the chairman, and the support rccoived from the manager, 
Mr. Reeves. He (Mr. Crompton) had been chief engineer to the 
company fora great number of years, and he ho e had been 
improving every year, but he was beginning to despair until Mr. 
Trotter joined the company. The chairman had prevented the fruits 
of their labour being lost, and the way in which Mr. Trotter had set 
to work and arranged matters had given him (the speaker) new life. 


He felt 15 years younger than when Mr. Trotter joined them. 


Mr. REED, a sbareholder, expressed gratitude on behalf of the 
shareholders, and paid a special tribute to Mr. Crompton, without 
whcm neither the new chairman nor the r could have made 
matters turn ou$ so satisfactorily.. He believed the company was now 
established on & progressive basis, and the steps taken by the board 
were not cn'y likely to be satisfactory to the shareholders, but they 
were absolutely necessary if they were to hold their own. The share- 
holders had fall confidence in the programme which the board 
bad sketched out for them to adopt. 

The resolution was carried unanimously, as was also a motion to 
Tii а 7 per cent. dividend for the six months ended March 31 


The retiring director (Mr. Tofnell) and the auditors (Mcesrs. J. H. 
Duncan & Co.) were re-elected. | 


British Ihomson-Houston Company. 


Tus fourth ordinary general meeting of the shareholders of the above 
compsny was held last Tuesday at the «ffices, 83, Cannon Street, E. O., 
Mr. E. A. Lasarus, presiding. 

In moving the adoption of the report and accounts for the year, the 
CuaIBMASN said there was very little to comment on in the report, but 
he thought it would be interesting to the shareholders to know that 
the number of contracts they had in hand, excluding ordinary salce, 
жав 55, aggr gating up to £869,000, and the principal contracts they 
had were in connection with the Central London Hailway, the Bristol 
T.amways, the London United Tramways, the Sheffield Corporation 
Tramways and the Cork El cirio Tramways and Lighting Company. 
No profit had b:en taken in the present accounts in connection with 
any of these c.ntracts, although a good amount of work had been 
done on them. It was d to increase the capital of the com- 
репу from £240,000 to £400,000, so as to take up manufacturing 
work. Scveral convenient sites bad been offered to the company for 
this purpose, but the board had come to no decision up to the prerent 
in regard to any of them. The new sbares would be issucd at a pre- 
mium of £2 10s. each almost immediately. This would represent 
£40,000, and the whcle of 16 would at once be pleced to tho credit cf 
the reserve fund. 

Mr. F. Down, a shareholder, seconded the mction, and the report 
was adopted. 

The retiring directors, Messrr. W. A. McArthur, M.P., J. T. Mery, 
Sir Thomas Thompson, Bart., and E. Thurnduer were then re-elected 
forthe ensning year. . 

Dividende of 10 per cent. on both the "A" and “B” shares were 
then declarcd out of the profits for the 12 months ended March 31st 
lact on the capital issued at that date. 

The auditors having been re-elected, a vote of thanks to the cb: ir- 
man for presiding concluded the procec dings. 


The British Continental Electricity Company, 


Limited. 


THE directors’ report, which was adopted in general meeticg on 
Saturday last, at Westminster, of the position cf the undertaking at 
the end of the year 1898-99, reads as follows :—During tke year tle 
number cf clients has increased 75 per cent., while the number cf 
lamps added during this period, calculated cn the usual basis of 
8. C. P., has been 2,150, being an ineres ze of about 44 yer cent. Not- 
withstanding a reduction of 20 per cent. in the price cf light made to 
all the clients of the Bocietà Co-operativà, in accoidsnca with the 
terms of the purchase contract, the gross receipts frcm sale of current 
show an increase of 30 per cent. over those of the preceding year. 
The directors regret tbat, owing to the very considerable rise in the 
price of coal, owing cbi:fiy to the Welsh coal strike, the working 
expenses have been ‹ xceptionally heavy. Had it not de en for this 
unfortunate circumstance there would have been a substantial balance, 
after meeting the full preference dividend for the year. After setting 
aside £10 1s. 3d. as depreciation in respect of furniture, touis anu 
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meters, and writing off £46 1s. from liminary expenses, the 
balance standing to the credit of the шк account is £191 64. 
Of the above balance, £88 бв. 10d. has been absorbed in the payment 
of tbe interim dividend at the rate of 54 per cent. on the erence 
shares, leaving a balance of £103 Os. 24. now to be dealt with. The 
directors propose paying a dividend at the rate of 22 per cent. per 
annum for the second half year on the preference sbares, making, 
with the interim dividend paid in March, 43 per cent. for the year. 
The directors propose to forego cne-third of their fees, thus making 
the balance to be carried forward £44 5s. 3d. The sum of £1,110 
1s. 2d. has been spent on ospita] account in respect of new plant, 
buildings, and maine. The board regret that Mr. W. В. Cooper has 
resigned his directorship, owing to pressure of other work; but they 
are glad to announce that they have been fortunate enough to secure 
the services of Mr. H. W. Baddicom in his place. In accordance with 
tac articles of association, Mr. Rudolf Alioth retires from his director- 
ship, and, being eligible, offers himself for re-election. The auditors, 
Messrs. Hercules Nicol & Barker, also retire, and, being eligible, offer 
themselves for re-election. 


Prospectus. 


A prospectus is in circulation of the Epicyclic Manufacturing Oom- 
pany, Limited, which has been formed to acquire the patent rights 
of certain inventions of Messrs. Humpage, Jacques and J. О. Howell 
respectively, in relation to machine g, and for sabsequent 
inventions in relation to epicyclic reduction gears by the above- 


named inventors during the next 15 years. The capital is £20,000 in 


£10 ordinary shares, of which £10,000 is offered for subscription, 
The directors are J. О. Howell and J. Harrop. Mr. P. E. Sorutton is 
secretary, and the offices are at 24, Qieen Victoria Street, E O. The 
prospectus refers to the large and increasirg demand for reduction 
gears for electrical transmission and distribution of power aud motor 
car machinery. The vendors are Epicycle Limited, who take £10,000 
in shares and £5,000 in cash. 


The Direct United States Cable Company, Limited. — 
The Board has resolved to recommend a final dividend of 31. рэт 
share, and a bonus of 2s. per share (both free of income-tax) ; such 
dividend and bonus to be payable on and after the 31st inst., 
making with the three interim dividends already paid, a total distri- 
bution of 34 per cent. for the year ended Jane SOth last, and after 
plecing £10,000 to reserve fund account, carrying forward a balance 
of about £3,000. The transfer books of this company will be closed 
from July 11th to the 25:h, both days inclusive. 


Edmundsons' Electricity Corporation.—The pr.fita for 
the year ended March 3186, ircluding £1,001 brought fc r ward, amount 
to £12,269. After writing off the expenses of issue of debenture stcck, 
amounting to £1,446,a dividend of 6 per cent. per annum on the 6 

т cent. cumulative ordinary shares of the company is proposed for 

he year ended March 31st, 1899, with the payment of a dividend of 
1 per cent., being the balance of dividend unpaid for the year ended 
March Slet, 1898, leaving £2,570 to be carried forward. 


Bei ish Insulated Wire Company.— The directors of 
the British Insulated Wire Company, Limited, Prescot, have declared 
an interim dividend on the ordinary shares at the rate of 10 por 
cent. per annum for the half-year ended June 30th, being 58. per 
sbare, lets inccme-tax. Dividend warrants will be posted on July 
15h. Warrants for the half-year’s dividend on preference shares 
Nos. 1 to 27 500, being Зе. per share, less income-tax, will be posted on 
the same date. 


British Alaminium Company.—Report for year 1898 
shows a grcas profit of £28,581. From an available balance of £9,780, 
the directors recommend the payment of the div.dend on the 7 per 
cent. preference shares up to January let, 1897. 


The New St. Helens and District Tramways Com- 
pany, Limited.—The dividend warrants for payment of the pre- 
ference interest on the shares of this company for the half-year ended 
June 30th have been posted. 


City Meetings.—Yesterday (Thursday) meetings of the 
Electrical Power Storage Company and the Electric Construction 
шы were held in the City. Rzports will appear in our next 

sue. 


Consolidated Telephone Construction and Manu- 
facturing Company, Limited.—The directors recommend a 
dividend of 1 per cent. for the year ended March 31st. 


St. Jamexs and Pall Mall Electric Light Company. 
Au iate im dividend has b:en d clared for half-year ending June 
30th a: the rate of 10 percent. per annum on ordinary shares. 


Hampstead Electric Supply.—Warranta for the second 
half-yearly dividend to July lst on 5 per cent. prefererco shares have 
been posted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The оен for the 
br ending July Sth, 1899, were 4889 188. 4d.; aggregate to date, £10,979 
s. 8d. 


The Bristol Tramways and Carriage Company, Limited.—The reseiptes for the 
week ending July 7th, 1899, were 48.158 116. 4d. ; corresponding period 
1898, £3,181 148. 2d.; increase, 221 17s. 2d. 


The Сну and Bouth London ВаПтау Company.—The for the week 
ending July 9th, 1800, were 21,087: week ending July 10th, 1806, £918; 
increase, £124. Total receipts for half-year, 1899, £2,017; total receipts 
corresponding period, 1898, £1,901; increase, £116. Miles open, 8}. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, July 7th, 1800, were as follows:—D, U. T. Co., horse oars, 
£92,107 11s. 2d.; ditto, electric cars, 21,927 ls. 5d.; D. 8. D. Oo., electric oars, 
£1 021 9. Sd. ; total, £4,855 14s. 101.; corresponding week last D. U. T. 

4, horse oars, £2499 18. 8d.; ditto, electric oars, £1,148 8s. 84.; 
D. B. D. Co., electric cars, £834 193. 7d. : total, £4,476 188. Id.: increase, 
£191 8з. 8d. Worked:—The mileage open is 18 mile; electrically, 96 
miles by horses, as against 11 miles electrically, and 81 miles by horses, 
for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
June 25th, 1899, were £1,198; total receipts to date, 1899, 217,110. 
Miles of track open, 63. Oar miles run, 18,382. Number of oars, 16. 


The Liverpool] Overhead Railway Company.—The receipts for the week ending 
July 9th, 1899, amounted to 41,539; corresponding week last year 
41,0589 ; decrease, £50. 

The South Staffordshire Tramways Company.—The receipts for week ending 
July "th, 1899, were £683 9з. 6d.; aggregate receipts for 97 weeks, 
£17,203 188. Ва.; week ending July Sth, 1898, £618 148. Id.; aggregate 
receipts for 27 weeks, £16,450 4s. Sd. 


аа а. 


STOCKS AND SHARES. 


Wednesday Evening. 
TELEGRAPH iesues have again offered this week, Eastern Ordinary 
stock being down at one time near'y 34 points below the highest 
touched this year. The grave situation existing in the Transvaal 
and the Pacific cable have saddled the market with as much stock 
as it can conveniently carry. Upon these considerations depend 
the immediate fature of both Easterns and Баве Extensions, 
and he who can most accurately read the sky of diplomacy is the 
one that will make money in the stocks of either company. 
Direct United States went botter a trifla upon the announcement 
of a 33. dividend and 2a. bonus, but Anglc-American descriptions 


are being sold by tired “bulls” anxious to clear their bocks before 
pecking up for the holiday. 


Manufacturing shares are well supported, the impression gaining 
ground that some of the companies will reap considerable bone fit 
from the various new cables now being projected. Henley's are 
creeping up again. 

Electric Constructions, however, are not much wanted, and there 
is some annoyance «xpressed that the payment of the dividend 
should be spread over nearly six months. Telegraph Manufacturing 
shares at 94 appear to b» worth an investor's notice. 

The Bt. James's and Pall Mall Electric Lighting Company announces 
an interim dividend upon its Ordinary shares at the rate of 10 per 
cent. per annum, but the notice was received with indifference by the 
market, and no alteration ocourred in the price. In fact, with City 
of Londons down to 134, the dealers would require a very strong 
inducement to take fresh courage after the dishearteniog fall in the 
shares of the lest few weeks. The supporters of the company still 
speak cheerily of its prospects, but in the meantime, holders are 
becoming nervous as the value of their shares во persistently shrinks 
day by day. Charing Crose are also lower, our contention becoming 
recognis:d, that the entrée of the company to the City will mean a 
tremendous expenditure at first. Metropolitans dropped under the 
enervating inflaence of the new issue, and on the whole the electric 
lghting market is not very gay. House- to- House naturally fell 
with the heavier shares. 

British Electric Tractions eased off a fraction when it bacame known 
that the House of Commons had reversed the decision of the Upper 
House by throwing out the company's Bill for constructing a tram- 
way between St. Leonards and B. x^ill. No little astonishment was 
expressed at the action of the Balect Committee, since it was thought 
that, after passing the House of Lorde, the Bill was comparatively 
safe. New General Elec'rios are dormant. 

Among the cheapsr descriptions of electrical shares Nernst have 
relapsed a tri fis. 

In the electric railway market, Central Londons have retarned to 
quietude again, and we look for no farther advance until the begin- 
ning cf winter. There is a fairly large contango account open in the 
shares, and the rate charged for continuation was nearly 6 per cent., 
the stiffness being attributed to the stringency of the money market. 
City and South Londons are dull, pending the declaration of the 
dividend, which will go against a distribution of lj per cent. this 
time last year. Waterloo and City stock is pretty well assured of its 
14 per cent. 

Bordeaux Tramways new shares are beginning to feel their way in 
the market, and the price is nominally 2 to 4 premium. There is, 
however, a seller at 3 premium, and not many buyers. Anglo- 
Argentine Trame are better, the compavy reporting another good 
traffic for the weck. 

National Telephone shares show weakness. At their present price 
the shares do not look at all dear. 
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Sock Closing pur s 
NAMB, о Dividends for tation, k end 
E quon bth. July Ha “July [zis 
1996. | 1897. Highest.| Lowest 
African Direct тентер, 4% ре es "T s. | 100 | ... sas oo 100 —104 xd|l10C0 —1C4 100 hie 
Amazon Telegraph, Hine: 10 - 8— 4 8 — 4 id T 
Do. do. 5 Y Debs., Nos. 1 to 1,250 Red. 100 | ... ses 5 85 — 90 5s és 
Anglo-American Telegraph ... $i T - Stock £2 18s| 8 £3 9»| 61 — 61 — 64 64 | ... 
Do. do. 6% Pref. oes eos . Stock E5 6a] 6 6 112 zu 112 —113 118 | 112 
Do. do. 5 —- өз S. [Stock] ... .. |188. %| 13$— 144 131— 131 1311 
Brasilian Submarine Telegra . 107 7 % 1 ... | 16 — К 154ха| 15 — 154 16% | 16 
Do. do. 3 Debs. 2nd series, 1906 ...|100| ... | ... . 108 —112 хај105 —112 ies ИИ 
Chili Telephone, Nos. 1 to ч eee eee eee eee 5 4 @ 4 7 eee 21— 8 — 8 oe oe 
Commercial Cable iis 00 | 8 8 8 Ф [190 —195 хај18н —193 ix kae 
Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock) ... | ... | ... [104 —106 xd|lO4 —106 | 106] | 1044 
Consolidated . onstruction and ere 10/- | 2 14 1 — } — ł iss 2n 
Cuba Telegraph ... °... eee T) [Ir] ee 10 8 7 8 9 = 10 9 — 10 91 
Do. - 10 Ф Pref. [IIl eee eee eee ТҮ) 10 10 10 10 184— 194 184— 193 eee 
Direct 555 Telegraph ss ssi 5 | 4 4 á 4— 5 |4— 5 
do. 10% Cum. Pref, vis ғ 5 10 10 i 94— 103 941— 1 
Do. do. 41 Y Debs. Me 60| us |... . |108—10795xd|103 —107 »" 
Direct United States Cable ... n 90 |3 % | 349% | ... | 113— 121 | 114— 12 118 
Direct West India Cable, 44 95 Reg. Deb. eae ..|100, ... m .. 100 —108 xdi100 —10:3 re is 
Eastern Telegraph, Ord. Stock . PA ies .. Stock 64% 7 A | 7 % 153 —158 |150 —155 1565 | 151 
Do. 34% Pref. Stock i 100 ... dvs .. ]160 —104 100 —104 1014 | 109 
Do. р Debs., yable Angast, “1899... | 100 | 6 6 * 101 —104  |101 —104 dv: is 
Do. Mort. Deb. Stock Stock 4 4 *. 1115 —120 115 —120 116 115 
pantera КҮЛЕ Australe T China а 10 7 7 7 Ф | 163— 153 | 1438— 151 153 14; 
us. ub.) Deb., 1900, red. ann. = d s : 
16,2000 4 фот. Вар.) bcn 2,578.45] 1006 * 563 99 100 xd| 99 —1CO 
Do. T Bearer, 1050-5016 енто 100 5 & 5 100 —103 хај1со —163 
astern and Sou ican Telegraph ‚5 o Mort. Deb., = 105 
Do. do. 2,844 to 5, 500 | 100 5 T .. ПСО —108 хај1со —103 a 
Do. 4% Mort. Dabs., Now. күзү to 8, 000, red. 1909 | 100 | 4 » .. 108 —106 103 —106 oe s 
Do. 4% is Duis Mt. Debs. (Mauritius Bub. ” 1—8,000 | 25 | 4 i * |102 —105% 102 —105 Dr: un 
Globe Telegraph an [Iri eot ТТ. 000 eon 10 4 4$ 805 10$— 113 102— 114 11j 10% 
Do. do. 6 y ^ Pref. eon eee eoo 10 6 6 6 153-- 152 15 == 154 1547 15 
Greet Northern Telegraph, of "Oe 12, ii eo „| 10 |10 10 e 31 — 82 80 — 82 81 
Halifax and Bermuda Cable, lst Mort. Debs., } 100 100 —108 ха!100 —103 
within Nos. 1 to 1,200, Red. x5 "38 T dd d 
European Telegraph is es * 4 26 [10 7 10 10 95 | 62 — 55 48 — 52 50 48 
London Platino-Brasilian Telegraph, 6% Debs. .. . | 100} 6 6 * |109 —112 |109 —112 T" ai 
Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. LY) м, 35 ihe +— i i— 1 А íi 
Do. do. 5% Pref., Nos. 1 to 84,000 lj an ve Т i— 1 i— 1 : sfa 
National Telephone, 1 to 490, 0 000 . 5 si | 6 5ł}— 54 5 — 58 578 54 
Do. 6 Cum. 1st Pref. eee eee pee 10 6 6 6 124— 18 124 — 184 188 184 
Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 124— 184 | 12j— 133 181 ]| ... 
Do. 6 €) Non-cum. 8rd Pref., 1 to "250, 000 5 5 5 5 54— 54 5i— 54 512 
Do. 84 % Deb. Stock Red. Stock 8j 84 84 99 —102 99 —102 1003 | 99 
Oriental Telephone and Bleo., Nos. 1 to 171,504, fully paid 115 5 5 1 — 1 245 E 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |108 —106 xdj106 —108 1054 | ... 
Reuter's soe 000 II) eae өөө eve soo 8 5 5 eee 7 сах 8 7 тт 8 7% "T 
Submarine Cables Trust - to ose eee oo» [Oert.| ... des .. |180 —185 [180 —186 ix T 
United River Plate Telephone - m de ai 55 5 6 .. 5 — 5 — BA; 651 
BM do. 8 Debs. oon ry) 0 00 Stock eee eee ҮТ! 108 —106 xd 108 —1C6 1064 ees 
0001 West can Telegraph, 5 % De . 100 5 5 Ф | ... [100 —103 100 —103 T “es 
West Coast of America, Nos. 1—80 ,000 and 88, 001.—88, O08 28 .. ‘i А 1— 1 1— 1 s oes 
Do. do. 4% Debs., 1— 1,500 gua. Bres. Bub. Tel. 100 ee eee TI) 101 —104 xd 101 —104 eee 006 
Western and Brasilian T h 4 % De Stock Red. TI 8 Ы, 006 ТТ) one 103 —106 xd 108 —106 TIT eee 
West India and Panama eee eee [TI] (TX) 10 1 g voo 1à— 18 1 1g 1% oe 
Do. do. do. 6 % Oum. 1st Pref. ... | 10/6 6 "M К 102 |1 19 тз see 
Do. do. 6 Oum. 2nd Pref. eae 10 6 6 eee T 9} Е . [III 
Do. do. 5 95 De P^ Nos. 1 to 1,800 | 100 | 6 5 .. 103 —106 xd|108 —106 i - 
Western Union of U.B. а, 6 VB Ster. Bonds... | 100 | 6 6 .. |100 —106 100 —106 ‘ eo 
ELECTRICITY SUPPLY COMPANIES. E 
80,000 бшнш Cross and Strand кену Buppl um 8 6 * 17% 8 Y 10 — 11 94— 104 ius 
20,000 - Do. do. do. Ml Om. 5 eos eot A ei 6 obe 
84,000 |*Chelsea Electricity Bupply, Ord a 515% |6 6% "i— xd 74— "T si 
100,000 Do. b Deb. Stock Red. Ету 4 44 *. 1112 —114 |114 —114 ые Vis 
60,000 | City of London — Lighting, ‚ 40,001—100,000 .. 10 7 10 6 16 — 17 18 — 15 152 | 14 
К ро. 6 Y Cum. Pref.,1 to 40,000 РА 0 | 6 6 6 18 — 16 13 — 15 14d | 14 
400,000 Do. 6% Deb. Stock, Li e at £118) ап, ‘all paid æ | б 5 . 1128 —128 xd/128 —128 125 | 1234 
,000 | County of Lond. & Brush Prov. E 10 | яй | nid nil | 11 — 114 | IL — 114 aig s 
20,000 Do. do. do. % Pref. * 40,001 60:000 10 6 16% 6 25 | 14 — 16 14 — 15 is "i 
220,000 Do. 44% Deb. Stock, Prov. Gade (260%, to be paid) Rd. ..| .. СА .. | 62 — 64 xdj 52 — 61 PA ER 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . 5| .. 5 is 61— 53— 52 m js 
19,061 | House-to-House Tleotrio Light Supply, Ord., 101 to 19,661 85 .. | 4 6% 71— 8i 74— 84 aes » 
,000 Do. 7% Cum. Pref. Sue 5|7% 7 ге 55— 94 81— 9i i5 Sis 
110,000 | London Electric Supply С байо Limited, Ord. sis 8| ... vss 84— 4 84— 4 31 
48,050 Do. do. do. 6 Y Pref. 5 | ... 695,| 6— 7 64— 7 64 678 
100, 000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock 104 —106 104 —106 106 105 
62,500 Metropolitan Electric Supply, 101 to 62,500 + ..| 10|6% 6 * 6 % Нав 174 |16 — 17 168 | 162, 
22,500 Do. Nos. 62, 501 to 85, 000 10 ... — 163 1 1 v SN 
220,0007 Do. A First Mortgage Debenture Stock | ... 4h 449 те 117 —119 хӣ|116 —118 115$ |... 
0,452.| Notting Hill Electric * 6. | 104 6 в 16 — 17 xd; 164 — 16 174 | 16% 
81,980 St. James’s and Pall ud Electric Light, Ord. 981 5 104395 14475 114 y um 174 | 164— 174 16% | ... 
20,000 Do. do. 7 95 Pref., 20,061 to 40,080 5,7 7 7 — 10 9 — 10 рка igs 
65,000 | South London Electricity Supply, Ord., £4 paid . ies 5 |... 43— 48 43— 49 eds iss 
79,900 | Westminster Electrio Supply. t Ord., 101 to 80, 000 PA 5 9 Ф 12 [4 12 Ф 14 — - m b — 16 16 144 
; РН н are fully paid. васта а aing orea Ma onpil 
marked | are for d Dear consisting of the Iatier past of one year erred hare warrants, тайы bl 
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SHARE LIST OF ELECTRIGAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present NAME, 


Stock Closing Closing Business done 


60,000 | Aluminium ‘‘ A” shares, Nos. 1—60,000 


90,000 Do. 44 9% 1st Mort. Deb. Stock Red. 

80,000 | British Electric Traction act ite cis Y T 

10.000 ро. do. 6% Cum. Pref. 30,001 —40,000 } 

Р (issued at £2 10s. prem. all pd.) 

20,000 Do. do. do. Nos. e PER age 
200,000 Do. do. 5 Y Perpetual Debenture Stock 

90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 

90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 000 
125,0001 Do. do. 44 95 Perp. Deb. Stock ез 

50,000 Do. do. 44 % 2nd Deb. Stock Red. . 

20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 

90,000 Do. do 44 95 186 Mort. Deb. Stock Red. 

85,250 | Central London Railway, Ord. Shares eee see 
178,308 Do. do. do. £8 paid 

61,033 Do. do. Pref. half- W £3 paid 

71,447 Do. do. Def. do. £5 paid 
630,0001| City and South London Railway ... 

22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 

82,098 | Crompton & Co., Nos. 1 to 32,098  ... 
100.000 Do. 5% Ist Mort. Reg. Debs. Y | to 900 of 

' £100, and 901 to 11,000 of £50 Red. 

99,261 | Edison & Swan Utd. El. Lgt., "AT shares, £3 pd.1 to 99,261 

17,139 Do. do. do. “ A” Shares, 01—017,189 
344,023 Do. do. do. 4 % Deb. Stock Red. 
112,100 | Electric Construction, 1 to 112,100 ... 

25,000 Do. do. ms Cum. Pref., 1 to 25,000 ds 
140,300 Do. do. Perp. lst Mort. Deb. Stock asa 


91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9, 600 


15,000 | Henley’s (W. ak Telegraph Works, Ord. ... 

8,000 Do. de YA а. i 
50,000 Do. do. do. 44 Mort. Deb. Stock.. 
50,000 | India- -Rubber, Gutta-Percha and Telegraph Works s 

800,000 Do. do. do. 4 % 1st Mort. Debs. 
87,500 tLiverpool Overhead Railway, Ord. ... гё бөз 
10,000 f Do. do. Pref., £10 paid seo бәз 
87,850 Telegraph Construction and Maintenance ... 

150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 

_ 540,000! Waterloo and City Railway, Ord. Stock ... i P 


t Quotations on Liverpool Stock Exchange, 


or | Dividends for мида notetion during week 
е the last three years. July 5th. кР 12th. July Im ne’ 
| 1896, | 1897. | 1898, Asbest Lowest 
1 | 10 10 €) ... Bi зр | a 38 | за... 
Stock! ... 70 * 95 —100 95 —100 = 
10 х7 bé 6 %| 18 — 19 18 — 19 184 i 
10 T кае T 14 — 144 141— 147 143 144, 
10 | sie * x 132 — 141 133— 14} 14} $i 
Stock) .. | .. | .. |126 —129 [127 —139. | 1294 | 129 
8 | nil nil "es li— 23 11— 2 M TP 
2| nil OS tea 21— 24 21— 28 
Stock) ... v? . 110 —114 110 —114 
Stock i m 875 —106 101 —104 P. ead 
5 10 % 125% 15 %| 14 — 15 14 — 15 15 14$ 
dts УФ m: . 112 —115 xdli2 —115 |... bn 
| 0] .. | ccs | .. | 1041— 11 xd] 103— 11 | 103 10j 
10 T ve e 84— 9 xd 84— 9 * КАА 


* T 3 — 3ixd| 3 — 33 
| 51— * 51— 5 


stock 177 N 18% 24% 67 — 69 | 67—69 683 68% 


10 BR | 408 6 | 
8j— 44 | 4— 4 4 
TTE Ne 99 —102 xd| 99 —102 
5 ap 8 7 ah TEN E 
5 55% 6%... | 4— 6 ү" 

100 | .. 1... | . | 96 — 97 ха 97 — 00 968 | 96 
2| 5 7 6% 6% 2— 2 | 21— 33 à 
2| 7 7%| 7% 4— 5 з — 33 R 

Stock oct A 95 — 97 xd/108 —106 " 
EG. ; — 1 ur hel Vs d us 
10 | 7 7 „ — 38 - 1 33 18 CM arx 
10 10 $ 12 J 14 J 244— 254 | 244— 253 
10| 7 7 7 %| 18 — 20 19 — 21 

Stock 43 4495| 112 —115 |112 —115 " 
10 | 10 $ 10 2 10 %| 21 — 22 |214— 224 223 22 

108 |+. D suns . |100 —105 101 —105 103 .. 
10 27% Y: 34%! 84— 8} | 8$— 833 
10| 5 5 F 
12 | 15 J 15 % 15 $ 88 — 42 | 38 — 42 BE. T sa 

100| .. | .. | ses [103 —106 xd|103 —106 а V in 
BJ ue due owes. ИД 6. | 91— 9j 91 
УР 7 50—. 6b „ Gh |... e 

100 | ... |... | 3 95104 —107 104 —107 |1664 | 104 


t Unless otherwise stated all shares are 'e fully p paid. 


Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Mae far Electric Supply, Ordinary £5 (fully paid) 1 
British ni um. Ordinary, 104—114 ; 7 v 1 
3 — Debent Electi Lighting, Ordinary ee 
0 
£5 (fully paid) 121—183; lst Preference Cumulative 6%, £5 
1 2—84. А 55 104—107. Dividend, 1898, 


National Electric Free Wiring, 10s. paid, 4—1,. 
Smithfield Market Electric, 3—4. 
VT. Parker, £10 (fully paid), 193. 


* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 189). 
MARKET QUOTATIONS, Wednesday, July 12th. 
| Increase or Increase or 
CHEMICALS, &c. > week. | Last week. Decrease. METALS, &o. (continued), This week. | Last week. Decrease. 
f Ebonite Rod of ee әз POE lD; Bj- | Bj- 
сай, Hyäzochlorio e$ per owt. 5j- t e: y. — «„ per lb. 5/- 5/- 
a - - e per сиё. 22/- - e» g Copper B .. per ton £86 £86 
а „ Oxalic. T .. per owt. 320 82/- MT g " Wire (basis price) per lb. 1044. ү, 
6 а Sulphuric вә os +» per owt. 5/6 5/6 oe 0 » Sheet ee ,. рег ton £56 £ 
a Ammoniac, Bal ++ per owt. 87/- 87/- be ГЕИ" oe .. per ton £86 £856 
s Ammonia, Muriate (crystal .. per ton £26 £26 ц n German Silver Wire .. per lb, 1/6 1/6 
.. per ton £24 £24 se h Gutta-percha, fine v4 „per lb. 6/- 6/- oe 
a Bleachin powder ^ .. per ton £5 15 £5 15 aa h India-rubber, Para fine .. per lb. 4/14 to 4/3 | 4/04 to 4/14 ine, 
a Bisulphide of 8 Pe +» рег ton £15 15 30 Iron, Charcoal Sheets .. per ton 418 £18 .. 
а Вогах .. . рег ton £16 10 £16 10 РЕ {4 , Pig (Cleveland warrants) per ton 70/6 69,1 1/5 ine, 
a Benzole (90 тб T .. per gal. 7/- ur ex i , Forgings, MOREM per ton | From £11 | From #11 e? 
a „ ` (50/90 °/ „„ DUE GOL 5/6 5/6 * í „ Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- 92 
a r Sulpha s T ve .. рег ton £27 £27 A 4 , Wire galvanised No. 8. perton | £10 15 £10 12 6 2/6 inc. 
a Lead, Nitrate - .. per ton £23 10 £28 10 g Lead, Englis me» - .. рег ton £14 76 £14 76 T 
a » White po T .. per ton £81 £81 š ^ Bhee .. рег ton £15 76 215 76 T 
Peroxide re .. per ton £27 10 £27 10 f Mica (uncut slabs Ө” long) . per lb. | 6/8 6/8 - 
- Methylated 8 irit per gal. 2/9 m Manganin Wire No. 28 «+ per lb, 8/- 8/- oe 
а Naphtha, Solvent (90 le at g Mercury . per bottle £8 5 £85 oa 
C.) . per gal. 5/6 5/6 p Phosphor Bronze, plain castings рег lb. | 1/1 to 1/4 1/1 to 1/4 
a Potash, Bichromate, in casks, . per Ib. Pid. bad. р rolled bars &rods per lb. l/ltol/4 | l/Lto 1/4 
е ‘ш Caustic (15/80 %) per ton £ £24 р m r'l'd 3 & sheet per lb. From 1/24 From 1/2 
6 n. Bisulphate es .. per ton £85 £85 o Platinum è .. рег 02. £8 10 £3 10 
a Bhellac ee ‘ .. per owt. 68/- 68/- p Silicium Bronze Wire .. .. Per lb. ot =e to 1/1 | 104d. to 1/1 
a Sulphate of Magnesia . së .. per ton £4 10 £4 10 i Steel, Magnes, acc'd'g to ien P n p. ton o £40 From £16 
a Sulphur, Sublimed Flowers .. per ton €6 5 £6 5 í Bteel, T Mei in va T y £58 
a " ачаа T +» per ton £5 10 £5 10 g Tin, block . . T .. рег ton 4126 10 2126 10 
a Lum .. per ton £5 0 £50 9 » toil Ss . per lb. 178 1/6 
a Soda, Caustic (while 70 5% .. per ton £" 10 £7 10 n , wire Nos. 1 to 16 .. per lb. 1/7 1/7 
a „ Crysta .. рег ton £8 £8 p White Anti - friction Metals— 
a n» 2а Ц “casks per lb. 214. 21d. „White Ant” UR WES per юа | r £67 | £40 £67 
j Yarns, Cotton, Single 101 un Meet | d. 74d. 
METALS, &o. j » Best Flax, 6 lea. „а. per lb. | 04 444. 
b Aluminium Wire, іп ton lots.. per ton £224 £224 j „ Hemp, 8 ply 10 los. per lb. ні. Bad. 
b Sheet, in ton lots.. — ton £191 £191 j Эй » Russian, 10 lbs. per lb. 44а. 44d. 
р Babbltt's metal ingots .. er ton | "n to ane £70 to £145 | і „ Jute, 180 lbs. rove .. per ton £12 £12 
с Brass (rolled metal 2" to 12") basis per lb. Rid. Bid. i „ Manila, 24 thread .. рег ton £32 10 £32 10 ain 
е „ Tube(brazed) .. per lb. 1044. | lud, k Zinc, Sheet (Vielle Montagne bnd.) p.t. | £28 10 f.o.b.| £30 | dec. 
с „ Wire, basis 55 per lb. 874. 84d. | Antwerp. 
Quotations supplied by Quotations supplied b Quotations sup 
ears. G. Boor & Co. f The RE r, Gutta-Percha, and Messrs. Жоп Abiy, оре: 
b The е British Aluminium Company, Ltd, 8 Works Company, Lud. i Messrs. Band 
е Messrs. Thos. Bolton & Sons, Messrs. Shakepeare, m Messrs. W. T. Glover & [^ Lid. 
Messrs. Jackson & Till. я Messrs. P. Ormiston & уоп 
: 6 Messrs. Bolling ^ Lowe. o Messrs. Johnson, Matehey & Oo., Ltd. 


| Messrs. Henry О. Teo ё Oo. » The Phosphor Bronse Company, Lid. 


* 
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THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Dssccssiom om Mn. O. D. Tatra'a РАРЕВ он "Nores ox DISTRIBU- 
TION OF ELECTRICITY,” READ aT BRISTOL, Јоми 15TH, 1899. 

Mr. Nispetr expressed the opinion that with reference to the 
relative advantages of transformer boxes and the sub-stations, he did 
not quite follow Mr. Taite's point as to banking the transformers. It 
seemed to him jast as easy to find out whether they were banked 
properly if they were separated by 200 yards of cable or close 
together. At any rate, the transformers would be inclined to bank 
better if they had the resistance of a considerable length of cable 
between them. His company had recently made a high tension sub- 
station switch gear for Mr. Qain, of Blackpool, which they thought 
was qiite the best thing that had been got out in this direction. It 
was not their design, it was Mr. Quin’s. It consisted of a 
larga cast-iron box containing the whole of the high tension 
connectioas both of the feeders and interconnecting cables and 
transformers. The box was preferably built into the wall 
of the sub-station, so that the front was flush, and it was 
securely earthed by means of the lead covering of the cables 
teken into it. The connections both of the mains and transformers 
were so atranged that they could be broken at will by plug switch 
fuses. The sockets for these plugs were about half the depth of the 
bex, and were completed through the cover by ebonite tubes, the box 
being entirely filled in with compound. Tae plugs were sheathed 
with ebonite to such a length, that the sheathing entered the ebonite 
ends to the sockets before the plug became alive, so that by no pos- 
sible carelessness in putting in a plug could a shock be received. There 
was no exposed metal in the plug switch fases, and the fase itself 
was entirely enclosed. Neither when the switch fases were removed, 
nor when they were in ition, was 16 possible for the most 
careless or unskilled attendant to receive a shock, and even ehonld 
а man wish to commit suicide, he would find it difficult 
to effect without some amount of electrical know He 
need not dilate upon the advan of so safe and oom- 
pact an arrangement, and the ief from anxiety to the 
engineer which it effectsd. With regard to the question of discon- 
necting boxes, it seemed to him working round almost in the direction 
of making each surface box a disconnecting box. It gave them this 
advantage, having a new consumer to connect they could go to the 
surface box on either side of the coasumer and disconnect ths length 
between the two without putting either in darkness for any pericd 
of time. Another point struck him which might be easily arranged 
by municipalities which got very much their own way in their own 
town ; one surface box should be put on for two or three houses, and, 
if possible, the service main should be taken into one house, and 
taken through from there to the other houses, making one common 
service fora block. At any rate, they might put a service box on 
for two houses which might be easily arrang.d with the land- 
lords, and would save considerable expense. He agreed with 
Mr. Taite that meter rents should not b> charged. He went further, 
and thought that the whole thing shoald b3 done for the consumer. 
Toat the electrical engineer should bring the energy up to the front 
wall and say, There it is; look after yourself ! seemed to him bad 
business policy. If they went toa customer and said, “ We will, as 
part of the capital cost of the station, supply you with light," and 
even gave him his lamps, they would be wiping the gas supply off 
the face of the earth. It was the bad way in which the commodity 
was offered to the customer that hampered electrical supply. They 
went half-way to meet him, and then left him to flounder about as 
best he could. О? course, capital charges were being reduced year by 
year, and some of them might live to see the time when Corporations 
would not have making funds to pay. 

Mr. ELLI (Bolton) said tbe great thing nowadays was to get the 
working classes as consumers of electric light. The great drawback, 
however, was the cost of the connections, and if that could be brought 
down to £6 as at Hanley, he saw very little difficulty. He would 
like to know from Mr. Cowell whether £6 was the correct figure. 

Mr. Cow. L. (Hanley) said he did not know where the figure came 
frcm, but it did not include the cst of the meter. 

Mr. MiNSHALL (Croydon) remarked that Mr. Taite had mised 
one point in his paper to which he would like to take excep- 
tion, viz, the necessity of shutting down distributors when 
connecting house services. It might be customary, but it was 
by no means necessary to do this. They hai made over 400 
services in Oroydon with concentric cables. Even in triple 
concentric cables it was not necessary to shat down if the 
joint be off the outer and middle. Only once had there been 
a slight “ short,” aud never to his knowledge any shock. True, the 
jointer’s hands are better iasulated than the hands of those he was 

g, acd many of them were literally horny-handed sons of 
toil" so that they had not as much difficulty as might be ex 
Another point was the banking of trausformers. He would point 
out that not only would different sis s sometimes bank badly, but 
transformera by the same maker, of the same type and equal drop, 
but of different magnetic leakages, would take loads differing by as 
much as 25 por on It was therefore necessary, in testing trans- 
formers for banking, to ran them on a load as inductive as that on 
which they would bay» to work. 

Mr. Анрвиуз (Hastiogs) supported all sub stations being above 
gtound if possible. At Hastings they had several pits built a few 
years ago, and they used to have transformers in them, except those 
on the consumers’ premises. They had to shut off the high tension 
supply to one district, becauss it was not safe for the men to go down 
into the pits when the mains were alive. It required a plucky man 
to go dowa into one of these pits when they had a high tension feeder 
intermittent for more than two hours. Another advantage was that 
И they had their sub-stations above ground they only needed one man 


to do the work of two or three. They had to send two men, and very 
сив three, free 15 ts. He wone to ask Mr. ее тект 
n the case given in his paper t rs were permanently coup 
to the transformers, or was one kept dead and merely changed over 
when required ? 

Mr. Tarra: Yes. 

Mr. ANDREWS said they put in two mains to every station to keep 
them both permanently connected up, so that if they got on a short 
circuit with one main it was automatically cut off and the other main 
continued the supply. If they had to send a man round to switch 
the main off the light was not continuous, and if the light was off 
half an hour it was as serious as off two or three hours, With 
regard to the suggestion that disconnecting boxes should be placed 
every 100 yards, it rather depended upon the district they were 
supplying. It they had a street fall of shops they needed them, bu’ 
in a residential district there was no difficulty in running a main for 
half а mile or even more without a disconnecting box. Mr. Taite 
had also referred to the cost of connecting on as £11 14s. Taey found 
tbat it averaged £10 pr consumer, and the difference was they did 
not use the joint box, but were using *weated cables entirely. Some 

le said they could not make a sweated joint ona concentric 
cable, but he found no difficulty. It cost 6s. or 7s., instead of about 
90s., and he thought it was a much more satisfactory job. Where they 
had a mechanical joint box they were liable to mechanical connections 
working loose. Another thing, they did not put in demand indi- 
cators to all their consumers. It was a mistake to put {6 in 
if they were satisfied beforehand that it would not be needed. Oon- 
sumers who derived bsnefit from it applied for it. They had a large 
number who were not on the demand system, and in that oase they 
saved the cost of the demand indicators. He did not agree that 
there should be no charge for meter rents, because he thought it 
rather answered the other objection to putting on small consumers. 
He looked upon a meter rent as being the only way they oould 
recoup themselves for a big capital outlay to connect on very small 
consumers. | 

Mr. Sn Lx. (Sunderland) believed the use of the pillar boxes referred 
to might ba found very baneficial. They were going to adopt the 
system on а small scale, and he was sure they would not have a 
repetition of the experience of last year of the whole station being 
out. The continuity of supply would b» much increased. : 

Mr. Quim referred to points raise 1 by Mr. Andrews, who, he 


ssid had b3en misunderstood by most of the gentlemen present. He 


(Mr. Andrews) did not want three direct feeders, but wanted to follow 
somewhat the same lines as Blackpool. Me. Qaia then р 

to give details of the Blackpool m. Speakiog of the fact t 
men did not complain of shocks, he said he had known some men put 
their hand across a 200-volt alteraatiog circuit and keep it there. 

Mt. Cowan said he wished to offer a third interpretation of Me. 
Andrews’ method of protecting the sub-stations at Hastings from 
failure of supply in the event of a short circuit occurring on a feeder. 
He thought that the last two had quite misunderstood Mr. 
Audrews, and that the Hastings sub-stations were being аттап 
with duplioate feeders, both alive, and both fused at the generating 
station end, aud provided with return current cut-outs at the spb- 
station end. Then, if a fault ocontred on ons of the feeders, its fase 
blew at the generating station end, and the return current cat-dat 
disconnected it at the sub-atation end, the other feeder maintaining 
the supply. че оша Puoi this was the e 5 
open to an engineer of provi а reserve supply toa ng 
because the action was automatic, and only a flicker in the 
resulted from a fault on either fesder. Mr. Taite’s notes on the 
paralleling of transformsrs, coupled with Mr. Minshall’s remarks, 
interested him a good deal. It was quite trae that two transformers 
with the same initial volts and the same drop would not necessarily 
divide the load proportionately under al| conditions. If one of the 
transformers had a larger magnetic leakage than the other it would 
hare a larger drop оп an inductive load than one which had less mag- 
netic leakage. It therefore bacame necessary to use transformers of 
the same make, which presumably would have equal magnetic leakage, 
or to test the transformers, before putting them to work, upon а 
our E the same inductance as the circuit they were required 

supply. 

Mr. Epacowm (Kingeton-on-Thames) spoke of banking trans- 
formers, and the difficulty of dealiog with old transformers. 

Mr. G. M. Hana said their station was one with a considerable 
number of small consumers, and it would be impossible to work it if 
the connections cost anything like the figure set down by Mr. Taite. 
Their cost was not £6. They had had seven years’ experience and 
had had no trouble, and were going on connecting Another 
point was in connection with the statement, if they used concentric 
c sbles at all, they must use them throughout. They found twin wires 
very convenient when they had to connect one line with street 
lamps. They had to connect 200 street lamps, and they connected 
with twin wires. 

Mr. Монво spoke in favour of a continnanc3 of the rental for the 


meter. 

Mr. Harr (Hanley) said one point advanced had been that every 
transformer chamber where possible should be above ground. Taere 
were few towns where it was possible. He could not see why it 
should Ъз absolutely necessary for them to be above ground. It c 
had them underground and plenty large enough, he did not thi 
fhere was much danger. At arrangements were such that a 
man could not get a shock. 

Mr. Jongs (Bouthport) alluded to the cost of connecting, and ssid 
if they were going to compete with the gas companies that was one 
of the things which would have to be faced by electrical engineers. 
Em er a putting on gas was about £4; the cost of installing electricity 

Mr. Онлман said he was sorry to find that Mr. Baell and himself 
were the only low tension men who had anything to say about the 
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paper. He suggested that the low tension current engineer should 
take the paper and discussion seriously to heart. There was a great 
deal the continuous current engineer could learn from the alter- 
nating current engineer, although it was not commonly supposed 
to be so. They (at Glasgow) had no transformer sub-stations, 
but they bad to deal with the almost exceptional difficulty— 
with tram points where they had feedera carrying 600 or 700 
horse-pow.r. The fuses presented great difficulty. They had 
tried at some tramway roads to use the large base of the 
tramway poles for the purpose, but had not succeeded. There 
was not sufficient room. The flash with 500 volta was something 
terrific. The problem had been met in their case by the use of non- 
return cnt-outs. There was another point he wished to ask Mr. Taite 
to tell them something about—namely, bis joint boxes. Were they of 
the type in which it was necessary to cut the whole of the three con- 
ductors? He thought that was bad. He had one accident in 
Glasgow. There was a great difficulty as compared with three sepa- 
rate conductors, as they had to break at least two. That meant intro- 
ducing a large number of joints into what was often a most important 
distributing line. 

The Cargman (Mr. Rider) said he regarded the paper as an 
extremely in eresting one. eed that transformer sub-stations 
should be above ground when they coald get them there, but ina 
busy and populous town it was exceedingly difficult to get places 
except at an exorbitant oost. It was possiblé to have them bslow 
and safely if they went about it in the right way. Mr. Taite seemed 
to like pillar boxes for transformers. He preferred transformers in 
boxes in the footpath. There was no doubt these pillar boxes would 
make nice leaning posts in cold weather. The inconvenience of doing 
all the work under the eyes of passers-by was against pillar boxes. 
The gentleman from Southport had alluded tc the need of reducing 
the cost of connecting their service. If they took the costs Mr. Taite 
gave they would find three heavy items. First, the joint box; 
second, tte record meter; and third, the demand indicator. The 
total was between £11 and £12, and the cost cf gas service £4 to 
£4 103. Did that £4 or £4 104. include a meter? The large item 
of £5 in the electric servica was for a meter, aod that was 
something their. manufacturing friends must give their attention 
to. They wanted meters not to oost more than £2, and he did 
not see why not. It was at present a heavy cost in this house 


connection. Perhaps the joint box, £1 104, was too high. Theydid . 


not cost that amount. The demand indicator also became a 
large item, but they could leave that out if they liked. The author 
did not consider rent should be charged for meters, and he agreed. 
The price of the meter should go to capital charge, and the price 
charged for current should include charges of that kind. The 
reason Mr. Taite gave for not charging for the meter was, however, 
not а sound one; he (Mr. Taite) said they should supply meters 
free just as a tradesman sapplied his scales for weighing tbe goods 
he sold to his customers. Mr. Taite forgot the tradesman used 
one pair of scales for all his customers. In electrical supply they 
had to use a pair, so to speak, for each customer. 

Mr. Tarte replied briefly, and said so many points had been 
raited, he preferred to answer the majority in the Journal. In gas 
distribution the cost of a good sisa meter would scarcely be more 
than £2. They were mechanically made, and often not touched for 
years. Electrical meters had to be removed at least every year for 
testing. That was a big item. As regards Mr. Ohamen's point 
about joint boxes, they cat the outer. With triple concentric they 
bad to cut the middle cable—the outer one. One of the points in 
favour of sub-stations above ground was they only required one man. 


AUTOMOBILES. 


Tus recent me ting of the Automobile Olub has served the purpose 
of showing the present state of the industry and furnishing a few 
statistics of performance. Recent accidents to benzolene cars have 
terved to demonstrate that more than ordinary care in construction is 
necessary if painful accidents are to beavoided. Whatever its other 
disadvantages the electrical vehicle with properly designed batteries 
is at least free from explosion or serious accident. Only two elcc- 
trical vehicles, however, competed in the Richmond trials of June 
9th, and they only made average speeds of 1036 and 756 miles 
respectively, whereas the Delabaye car ran 14 77 miles per hour for 
50 miles on June 12th with a consumption of 24 pint per mile at a 
cost of 27d., the oil costing 9d. per gallon. The Iveagh car ran at an 
average speed of 14:42 miles per hour and burned 0'4 piat of oil per 
mile, ccstirg 45d. Other cars increased the time of the Dalahaye 
car, Mai 3 hours 23 minutes to various figures up to 4 hours 321 
minutes. 

Twenty carr, all using light oils, took part in the light car trials of 
June 12th. Next day the heavy trials were carried ont over the 20 
miles return journey to Uxbridge. Five vehicles put iu an appear- 
ance, incladirg two steam driven and three oil driven. 

A Delahaye light car ran a straight mile on June 14thin 2 minutes 
13% seconds, or at 27 miles per hour velocity. 

A Thorneycroft steam waggon, using coal at 20s. per ton, cost 
10584. per mile. A heavy oil vehicle, with oil at 94. per gallon 
(about 1d. per lb.) only cost 1:84. per mile, and a similar light oil 
Post Office car cost 1:351. per mile. Thus, compared with coal, at 
one-ninth the pric3, oil only costs about half as much again. 

In heavy vehicles we note taat weights are as much as 4, 6, and 
even 8 tons or more, the speeds being 4 to 6 miles per hour. 
The automobile vehicles seen about the streets of London are 
thus really heavy, and it is a matter of wonder that no pro- 
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vision is made for the prevention of accidents by running over 
pedestrians. Guards are altogether absent, and there is not even au 
attempt made to provide them. This is wrong. To be ran over by 
a heavy motor vehicle would bs very serious, and we cinnot but think 
that before long many such accidents will be reported, and injury 
will be done to the iuterests of automobiles by neglect cf obvious 
precautions. 

In light vehicles it appears that a four-wheeled car weighs 
14 owt. in all, and can run 70 miles on one charge. Leitner 
accamulators for this weigh 5 owt, or fully one third the total 
load. The capacity is 120 ampere-hours. Another vehicle is 
credited with a weight of 23 cwt., of which the battery weighs 131 
owt.; the capacity is 24 H.P.-hours, and a run of 50 miles is 
claimed to be possible. Nothing appears to show that our 

reviously expressed opinioas on motor cars need revision. Aocumu- 

tors cannc¢ yet compete with oil, and it is only beosute of its high 
price that cil is beaten by coal. For private cars outside city limits 
oil will continue for the present an easy first, Lut more care must be 
exercised in design to avoid the lorable explosions of the 
very irflammable oils which are employed. Oonstruction must 
be of the best, and something must be done to prevent tle 
overheating of containers. It is necessary to provide some heat to 
vaporise even the lighter oils, for otherwise the abstraction of vapour 
and the кро of во much heat of vaporisation cools down the 
remaining cil below a temperature at which it will vaporise. Pro- 
bably the explosions which occar with light oil vehicles are due to 
overheating of these containers. Clearly if this is so, there is some 
need of regulation, and we should expect that this would be best 
effected through the medium of circulating water. A maximum limit 
of temperature would be thus a cared, and probably it would not be 
difficult to devise a thermal cut-out to regulate the amount of water 


circulating. 


ELECTRIC POWER IN BRAZIL. 


By E. лир H. KILBURN SCOTT. 


THERE appears to be a splendid field for the establishment of electric 
transmission of power in Brazil, for it is impossible to go far from 
any of the larger cities withont finding abundant water-power. All 
fael has now to be imported at great cost, and although British coal 
at present holds the market, the time will shortly come when the 
thousands of water horse-power with which Nature bas so liberally 
endowed Brasil will be exploited. If, therefore, British тас ее, 
merchants, and manufacturers wish to keepa hold оп Brazilisn 
developments, they must move with the times. The connec‘ing up 
cf these inexhaustible water-powers with the various centres of 
civilisation by means of copper lines should prove as sound a 
business as the transmission of potential energy represented by the 
exportation of Welsh cosl. In an enormous country like Brazil— 
and vary few recognise its magnitude and gigantic possibilities — 
the secret of success lies in cheap and easy means of communication. 
It is, in fact, the same problem which has had to be tackled by the 
United States and Russia. The first named found a solution in the 
opening up of valuable anthracite coal beds, whilst Russia has 
been able to bring into use the immense natural oil supplies cf 
the Caspian. Brasil does not appear to have either coal or natural 
oil, but she has water-power enough and to spare, and it is common 
knowledge what the Swiss have accomplished by means of tte 
electrical development of water-power. All the mills, factories, 
tramways, and railways, are worked by this means, and such is the 
skill of Swiss engineers—thanks to their many opportunities of 
gaining the necessary practical experience—that they are even now 
exporting large quantities of electrical machinery to England. 

Brasil is still entitled to be called The Golden" (see the recent 
report of the St. John del Rey Gold Mining Company), but she has 
many other valuable commodities besides gold. The district known 
as Diamentina is still extremely rich, and the recently developbd 
manganese mines are amongst the finest in the world, whilst there 
are also exports of coffee and rubber Now it happens that all 
these commodities are found or produced in the remote interior, and 
it is to bring them down to the sea coast that Brasil requires cheap 
railway transport. It hasalready been suggested in influential quarters 
that a start should be made in equipping the Central Railway cof 
Brasil with electric motive power, and when we consider that all the 
fuel used on this railway has to be shipped some 7,000 miles, it will 
be seen that there is much to be said in favour of so drastic a 


change. 

The largeelectric manufacturing combinations of the United States 
— especially the General Electric Company—are giving Brazil a 
good deal of attention, and the Americans Lave already secured 
several large contracts, including the tramways of Rio de Janeiro, 
Para, and Maniacs. The Germans are also beginning to busy them- 
selves in the same quarter, and it is interesting to note that a com- 
pany called the Brazilianische Electrizitiits-Gesellschaft has recently 

en promoted by the following firms:—Deutsche Bank; Heineman 
Elektrische, &c., Gesellschaft; Metteldeutsche Oredit Bank; Siemens 
and Halske, Actiengesellschaft; Schlesischer Bankverein; Bergische 
Markische Bank; Oberrheinsche Bank; Teodor Wille. The articles 
of association state that the objici of the company is to construct 
and exploit in Brazil and other countries of South America all kinds 
of electrical installations, and to organise similar going concerns 
or concessions, especially those for electric traction, lighting, and 
telephones. The capital of the company is fixed at 5,000,000 marks, 
divided into 5,000 shares of 1,000 marks each, of which 50 per cent. 
was payable on the constitution of the company. Our own English 
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Manufacturers’ Association, promoted to work the same ground, 
drops into insignificance beside this new German company, but it is 
to be hoped that British firms will wake up sufficiently to secure, at 
any rate, a few of the contracts which will undoubtedly be placed 
vitbin the next few years, 


one л mnm a 


LECTRICAL AND MECHANICAL ENGINEER. 
ING CONTRACTS IN THE METROPOLIS. 


Actios OF tax Lompom Соситт Cob sort. 


Авост five months ago the London and District Association of 
Engineering and Shipbuildiag Employers, of which Mr. Alex. 
Siemens is the president, presented a petition to the London Oounty 
Council, asking the Council to consid»r the question of modifyinz 
certein clauses in the ergineering contracts offered for public com- 
petition. The petition was referred to the General Parposes 
Committee, who after considering the question, prepared the follow- 
ivg report which, with the recommendations appended, was adopted 
after a brief discussion between the prezenter of the petition and 
the chairman of the committee at a meeting of the Counoil last 
week. The report, although somewhat lengtby, will be of interest 
to electrical and other engineering firms. It is as follows:— 


(a) Dismissal of Foremen. 

The committee of the Association in their letter state that the 
Oouncil’s clause involves in many cases the subjection of old and 
trusted servants to the absolute discretion of third parties; 
furthermore, that the employer is often not in a position to comply 
with such a stipulation, inasmuch as the terms of the contract of 
service between himeelf and his foreman do not permit him to 
dismiss them without due notice except in cases of gravest misoon- 
duct; and that any dealing with foremen on the basis of benefit or 
profit sharing scheme is rendered impossible where the authority 
to dismiss them without notice is to delegated. 

The clause in the Council's form of contract is as follows :— 

The contractor shall give all necessary and proper personal superintendence 
during the execution of the works, and shall constantly employ at least one 
good and competent foreman to manage and direct in the absence of the 
contractor, and such foreman shall, on behalf of the contractor, rereive and 
have charge of all drawings, writings, papers, specifications, and documents 
which may be delivered to or for the use or guidance of the contractor, and 
such foreman shall also, on behalf of the contractor, receive, execute, and 
obey all such inatructions and directions as may be given by either the 
engineer or authorised persons, and shall not be ohanged without the consent 
of the engineer. Anysuch foreman may, nevertheless, be objected to or dis. 
missed by the engineer if and when he shall see fit; and there2pon the ооп. 
tractor shall forthwith cease to employ him and shal] employ another good and 
competent foreman in his stead, the satisfaction of the engineer, and so 
from time to time. The contractor shall employ in and about the execution of 
the works only such olerks, foremen, superintendents, agents, and workmen as 
зге careful and frkilled in their various trades and callings; and the engineer 
shall be at liberty to object to or dismiss any person employed by the con. 
tractor in о” about the execution of the works who shall, in the opinion of the 
engineer, misconduct himself, or be incompetent for, or negligent in, the due 
and prorer performance of his duties or any of them, and thereupon the con- 
tractor shall cease to employ such person, and shall employ another person in 
his stead to the satisfaction of the engineer, and so from time to time. 

The contracts of the Oouncil in connection with engineering 

works may, speaking generally, be divided into three classes, v. z., 
(1) Contracts for work carried out away from the contractors’ 
premises, as, for instance, sewer works, bridges, &. (3) Contracts 
for the construction of machinery for which there are detailed speci- 
fications, such as pumping engines and boilers; ага (3) Oontracts 
for the construction of machinery for which there are no detailed 
specifications, as for instatice, patented articles and manufacturers’ 
specialities, including mechanical stokers, fuel economisers, and pos- 
tibly gas engines. In the case of contracts under classes 2 and 3, 
the work is nearly all, if not entirely carried out on the contractors’ 
own premises, and it is with regard to these contracts that we think 
some modification might be made in the clause to which we have 
called particular attention. It would appear that under the existiog 
clause the man who is objected to must quit the service of the con- 
tractor altogether; whereas the Council's object would probably be 
equally well attained if he were removed from the particular work 
being carried out for the Oouncil. We may add that we have been 
unable to ascertain that the power has b:en enforced on any one 
occasion. 
We have had inquiry made of Н.М. Offica of Works, the School 
Board for London, and the Metropolitan Asylums Board, and in the 
contracts of each body there is a clause which gives power to require 
the diemiseal for misconduct or incompetency of any foreman or 
workman from the site or works. 

Altbougb, as pointed out above, the power has not, we understand, 
been enforced on avy one occasion, we think, perhaps, it woald be 
well if the olause were amended so as fo limit the removal of the 
fireman or wokman objected to from the particular work being 
carried out for the О -ancu. 

We recommend (a) Tbat the following be substituted for the 
clause at present inserted in forms of contract, vis.— 

The contractor shall give all necessary and proper personal superintendence 
during the execution of the works, and shall constantly employ at least one 
good and competent foreman to manage and direct in the absence of the 
contractor, aud puch foreman shall, on behalf of the contractor, receive and 
dave charge of all drawings, writings, ра; еге, specifications and documents 
whieh may be delivered to or for the use or guidance of the contractor, and 
such foreman shall al:o, on behalf of the contractor, receive, execute and obey 
all such instructions and directions as may be given by either the engineer, 
or authorised persons, and sha! not be changed without the consent cf the 
engineer. The engineer shall have foll power to require the contractor im- 
mediately to cease to employ in, about, or in connection with the execution by 


3 as regards 


the contractor of this contract, any foreman, workman, or other servant en- 
gaged or employed in or about the exeoution of the works under this contract, 
or any part thereof, who shall, in the opinion of the engineer, misoonduct him« 
self, or who, in the engineer's opinion, is Incompetent, and the contractor shall 
forthwith comply with such requirements. 


(b) Arbitration. 


The committee of the Association contend that the causes to the 
effect that the officers of the Council should be the sole arbiters of 
any dispute which may arise as regards the terme of the contract are 
“manifestly unfair, and probably illegal—unfair, in that the setting 
up of one party to a contract as sole umpire as to its meaning 
deprives the other party of his civil Pga under it altogether, and 
renders the agreement ncthing more than aù arrangement by one 

to do certain work ri bs to such terms as the other may at 

iscretion dictate; and illegal, in that a reference of all ma 

in dispute to a single arbitrator goes beyond the utmost limits of the 
Arbitration Act of 1889, and amounts, in reality, to a contract to oust 
the jurisdiction of the Courts of Jastice themselves.” In considering 
the question of arbitration we thought it well to obtain copies of the 
arbitration clause inserted in the contracts of the Admiralty, the 
London and India Docks Joint Committe3, and some of the large 
railway companies. In the case of the Admiralty and thrae of the 
railway companies no outside arbitration is admitted. In the case of 
one company arbitration is allowed in certain events, and in another 
cass on completion of the works. Oaly in the case of one company 
is arbitration allowed apparently without reservation. A clause 
similar to the one now in the Oouncil’s contracts was inserted in the 
contracts of the late Board, and in view therefore of the fact that the 


similar d тар ae as to arbitration is adopted by the Admiralty and 
the larger railway companies, we contider it inexpedient to 


(c) Rates of Wages. 


The committee of the Association state that as a rule au absolute 
conformity to the highest majority rate prevailing in the London 
district is required from the contractor in place of the usual 
the wages current in the trade, and that if, 
herefore, the contractor happens to have in his service any one 
workman who is earning less than thie, and amongst all classes of 
skilled artisans, 16 is urged, there are men of different ages and 
diffzrent degrees of competence, bis wages have, on taking the 
contract, to b» put up to the stipulated level, or the workman has to 
ba dismissed. The Association further state that either course is 
likely to result in embarrassment to the contractor; dismissal is likely 
to cause bad feeling in the shops, and an increase of wages may 
create dissatisfaction amongst the hands who are paid at higher rates, 
and so incite them to ask for an equivalent riss by way of still 
marking and keeping up the distinction to which their superiority 
2titles them. As the result it is contsnded that a natural fear of 
distarbing their shops and cf rendering competition with other 
employers as s general work more difficult, preoludes many 
important firms payiog high rates of wages from tendering where 
such clauses are insisted on; hence the area of sslection open to the 
Oouncil is dangerously narrow, acd the benefits to the public resulting 
from free competition are in a great measure lost.” 

The question of the rates of wages has been discussed and the 
policy adopted with regard thereto, confirmed frequently by the 
Counc.1, and we conclude that it will not ba the wish of the Council 
now to re-open the matter. We recommend — (e) That no alteration 
bo made in the conditions with regard to rates of wages laid dowa in 
the Council's engineering contracta. - 


CAST-WELDED AND OTHER RAIL JOINTS. 


THE Street Railway Journal contains some interesting information 
on oast-welded rail joints as put down in Milwaukee, 
standard rail is a 6-inch 72-1. tee rail in 60 feet lengths and laid on 
oak ties, 6 inches x 8 inches x 7 feet. About two years ago the 
Falk Oompany mada some experiments on track so that without 
them reconstruction would have been needful. In the two years this 
track has worn toa better surface, and it is estimated that five or гіх 
ears additional life has been given to the rail by the cast joints. 
y the end of this year all the a in the city limits, some 
40,000 in number, will bo cast-welded. A similar process to the 
Falk prcoess is that of the Milwaukee Rail Joint and Welding 
Company. This company places а j oket rcund the joint and 
pours inside this jacket, waich remains in position after the clamps 
are removed. A slip Joint is provid d every 000 feet to allow for 
movement which amoun's to about 1} inch per 100 feet of track, an 
amount, no doubt, much in excess of anything likely to occur in 


- England. The standard suburban construction consists of 56-10, rail 


42 inches high in 60 feet lengths. The overhead construction is of 
OO wire of fiz, 8 section, and it is noted that though there are some 
centre poles and brackets these are not liked, and span wire con- 
struction is preferred by the publice. In the same issue is 
described a method of electrically welding rail joints in which 
the weld is male from a boss on а bar or fish plate and not 
direct upon the flit of the bar. The system is stated to be 
perfect as а rail joint, and as a bond for rail returns it reduces 
electrolysis toa mioimam. Ја this process of rail welding, the rail 
head is but little heated, so that there is no annealing suci as 
occurs when the rail is made red as in ordinary weldinz, Tae joint 
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weather, due to contraction. 

Each bar measures 3 inches x 1 inch, and has an ovoid boss at 
each end, and a transverse flat boss at the middle. The bars are 
welded first at the middle, then at the ends. 

As the bars cool, they the rails forcibly together. The power 
necessaty for joint weldinz is 75 kw. even at 300 volts, and a 
sand blast is used to clean the rail. 
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THE GENERATION OF POWER FOR 
ELEGQTRIC TRACTION. 


By J. GRAY SCOTT. 


(Continued from Vol. 44, page 1072.) 


WirH the kind permission of Mr. Gibbings, the author has 
prepared two lighting and tramway load curves, which are 
repreduced herewith. The first is simply a typical load 
curve representing the output on a Saturday in summer 
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for lighting and trams respectively; the sscond is plottel 
from the weekly returns of units for some nine morths, 
wbich include the winter season. From inspection of 
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these curves, it will be seem how regular is the tramway 
load.in each case as compared with the lighting load, and 
this appears to support the author’s contention that the 
peak on the ay or yearly curve may, in the case of the 
tramways, be neglected. 


Of course, the electric tramway system in Bradford is 
not a large one, but an increase in the number of cars 
running should not affect the contour of the curve in this 
respect, and, moreover, it may ba said that such an increase 
effecta a considerable decrease in the range of the fluctuations 
of the daily curve, both literally, and relatively to the 
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CIRCUIT BREAKER. 


increased average load. The daily curves have been plotted 
over the running hours of the trams, starting at 5 a.m. and 
finishing after midnight. | | 

It will be noticed that at 6 a.m. the two are almost coinci- 
dent, although throughout the day the lighting load in 
amperes is higher. An important fact, often overlooked 


LS | 
CIRCUIT BREAKER. 


however, is that if the two curves are plotted in amperes 
the scale is not the same in each case, the tramway supply 
being at 500 volts and the lighting supply at 280, and 
ish the equivalent curve for trams would be considerably 
er, 
The second curves are plotted in units and thus present no 
such discrepancy. The lighting curve shows to advantage 
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the excellent day losd which obtains in Bradford, reaching 
a maximum of over 1,000 amperes at 11 a.m. Daring the 
week this load, or a close approximation thereto, is main- 
tained throughout the day, but naturally falls off con- 
siderably on a Saturday. 


the period indicated, we find the same uniformity of the 
tramway curve as compared with that for lighting. The 
drop just after Christmas is an item we must class under 
that far-reaching 
It is more than а coincidence, be it noted, that a depression 


, “The effects of the holidays.” 
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BRADFORD.—SWITCHBOARD. 


‚ With to the tramway curve, we find a gradual 
increase till 1 p.m., and the load is well maintained during 
the afternoon and evening, with diminutive peaks at 5 p.m. 
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D 


on the lighting curve, and a peak 
occur simulteneously—a fact particularly noticeable at Christ- 
mas, Easter, and | 


on the tramway curve, 


hitsunt ide. 
One of the most interesting, certainly 
one of the most handsome, portions of the 


[f] 1 | 
o : li o lil : : 
By [ 2 

| | 

|! n 1 n 


unm | ор | e 
14 . Jr , c 


є? ^ 
^ 


ГУ station equipment at Bradford is the traction 
| switchboard, which, as regards appearance 
and design, reflects the greatest it on the 
| | contractors, Messrs. R. W. Blackwell & Co. 
| | The board, of which a photo is reproduced 
A herewith, consists of етен pac comprising 
Су. | . four generator panels, В of Trade pan 
and two feeder panels. It is of polished 
slate, etands 7 feet 6 inches high, and being 
erected on L and T irons throughout, its 
structural design should satisfy the most 
fastidious. | 
Each generator panel comprises main 
ammeter, main circuit breaker, shunt regu- 
lating resistance, shunt breaking resistance 
| with pilot amp conpled in series, and shunt 
make and break switch. е ye 


BRADFORD.—SWITCHBOABD DIAGRAM. 


and 10.30 pm. The week-day curve is very similar, 
with perhaps an additional peak about 6 p.m. at the close 
of the business day. 

Referring now to the second pair of curves, which, as 
stated above, are plotted from; weekly returns of unita over 


A double-pole main switch, voltmeter pl 
switch for paralleling or changing over, an 
main meter, complete the equipment. 

The main ammeter is of the well-known Weston type, 
having a range of 0—1,200 amperes, while each generator 
ammeter ranges from 0—1,000amperes. The former, together 
with the voltmeter, are mounted on a swinging bracket at 
the right hand extremity of the board, and thus easily 
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readable from any of the generator panels, on each of which, 
as already stated, is fitted a plug switch for connecting the 
voltmeter when paralleling. | 

Each feeder panel controls two feeders, each of which is 
in oe with an ammeter, circuit, breaker, and single-pole 
switch. | 

As some may not be familiar with the construction and 
action of the cirouit breaker, as commonly used on tramway 
circuits, one of these is here shown in perspective and 
section. This representa a medium siz>, and ія sr ers 
for currents ranging from 500 to 1,000 amperes, though 
its range may b: adjusted by means of a thumb screw 
at its lower extremity, and within 5 per cent. of which 
adjustment, the circuit breaker is guaranteed to act. The 
constraction and action of the instrament are very clearly 
shown in the part section. The central coil carries the main 
current, which, in the event of its exceeding the value corre- 
sponding to the adjustmert of the instrument, overcomes the 
action of gravity upon the plunger, attracting it upwards. 
Having once left its position of rest, the magnetic attrac- 
tion of the coil accelerates its motion, and the planger 
impinges on the striker pin with considerable impetus, 
causing the catch side of the atriker plate to be tipped down- 
wards. This disengages the switch arm, which is imme- 
diately thrown back by the spring plunger, clearly seen in 
section at the top of the instrument, 

Why these devioes are not more pe adopted in place 
of fuses, particularly on motor circuits, the author fails to 
understand. Their greater cost, no doubt, is a prominent 
consideration, bat there are many cases within the know- 
ledge of the author, in which the inconvenience and cost 
of fuse replacement, and the ultimate insertion of a fuse with 


LIGHTNING ARRESTER, | 4 


a minus factor of safety—resulting in an armature burn out 
—have greatly exceeded the initial cost of a circuit breaker. 
Their greater reliability, quicker action, increased conveni- 
enoe, and non-deterioration are among their many advan- 
tages, and it is to be hoped that in the distribution boards 
of the futare, fuses will be replaced by some form of cut-out 
acting on the above principle—a reformation surely spelling 
нш to consumer, contractor, and electrical engineer 
alike, 

The shunt regulating resistance is a departare from the 
conventional coils of wire, inasmuch as it is formed of strips 
of high resistance alloy, wound on an iron framing snd 
insulated by sheets of mica and asb2stos cards—the whole 
being neat and compact. 

In order to protect the line from lightning, each feeder is 
бей with a lightning arrester of the “Ajax” type. The 


constraction and generat arrangement may he seen very 
clearly from the following diagrams ;— | 
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LIGHTNING ÁRRESTEBR. 


The fuse (which is the central portion enclosed in a glass 
tube) simply consists of two pieces of No. 26 brass wire lying 
adjacent to each other over a distanoe of about 1 inch, the 
insulation between the two, which forms the. discharge gap, 
being two single thicknesses of silk, amounting to little more 
than 2 mils. The entire length of fase and connecting 
wires is about 8 inches, and perhaps a dczen of these are 
fitted in a case of convenient siz:, and so arranged that 
one after the other is automatically brought into circuit as 
each fuse is consumed iu turn. ! 

( To be continued. ) 


ELECTRIC PIPING.-A SUMMARY. 


Some three months sgo we published an artiole in these 
columns dealing with the subject of electric piping in general, 
and insulating steel conduit in particular, with a view to 
getting the opinions of our readers as to the best pipe 
em for electric wiring. We drew special attention at 
the time to the fact that although the question of a standard 
ret of wiring rules was being considered by the Institution of 
Electrical Eagineers, no attempt had been or was bzing made 
to standardise the various methods of wiring generally em- 
ployed, and we expressed the opinion that, if this were done, 
the labour of those engaged in amending the wiring rules 
would be greatly minimised. 

Since the appearance of the article in question we have 
had many lettera on the subject, and the correspondence may 
ba said to have been fitly terminated by Mr. Fred. Bathurst's 
letter in our issue of June 80th, in which be goes over much 
of the ground touched on by our article and by other cor- 
respondents, 

Аз Mr. Batharat’s hobby was the hub of our article, and 
as it also suffered some mauling from the severity of oritics 
and the kindness of friends alike, it was perhaps only fair 
that he should have had the last word in a discussion which 
assumed a partisan character very rapidly. Where man 
systems are in the field, and particularly two such well 
standardised ones as the Simplex steel conduit and the Insulat- 
ing Steel Oonduit, such a result is bound to come about, 
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and, of course, as the very principles which these two systems 
advocate with regard to insulation of wires are diametrically 


opposed, this correspondence served to point out some of the 


vantages and disadvantages of each system, and this should 
be an important factor in the unification of wiring 
practice, | 
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Fic. 6.—Macuing Tools (See page 83). 


It is, perhaps, a pity that the соггевро adenoe was confined 
more to а discussion of the relative costs and mechanical 
advantages of insulating and unintulating piping as they 
stand than to the modifications which we particalarly drew 
attention to, uamely, earthing the outer and using bare 
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Fic. 7.—MacuHinE TOOLS (See page 83). 


copper wire; but evidently our correspondents had had no 
experience in these directions, or, having ideas on the matter, 
fought shy of expressing them. Consequently, many red 
herrings were drawn across the path of order,“ and the 
succe: of- any · system, was, i perhaps, more rightly than 
wrongly made dependent on the behaviour of the pore 
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British working man,” who, if he only appreciated the real 
nature of all that is expeoted of him, might become more 
alive to the responsibilities of his position. Into the pros 


and cons of rival systems we cannot enter; our position i: 


to hold the scales evenly between them, letting the weight of 
actual experience decide which is the best. We can, there- 
fore, without prejudice, summarise 
the views expressed by our corre- 
Spondenta, and see how far these 
have tended to indicate a common 
line of practice in wiring. 

Mr. Albert B. Batt, for instance, 
is greatly in favour of the insula- 
ting conduit. Not only does he 
show that by using an ordinary 
hand saw with a Lancashire blade 
for cutting the pipe, all burrs are 
avoided, but he points out that the 
tubing can be quite easily bent cold, 
and he informs us that it can be 
extended from the wall to form 
brackets. He aleo advocates the 
use of 400-megohm taped wire 
within it, owing to the absence of 
condenration, | 

Mr. J. G. Barchell attacks this 
point, and. avers that it is far 
better to have a highly insulated 
wire, 80 as not to depend on tle 
ineulation of the conduit. Perhaps 
hoth writers have forgotten the fact 
that it is possible to have a bigh 
grade insulation wire without in- 
creasing the diameter of the same 
with b:aiding. We have also not 
been told whether the insulating 
lining is not liable to crack if the tabe is bent cold. 
Mr. Barchell thinks that insulating conduits shou'd 
only be used for ont of doors, and declares unhesitatingly 
for Simplex tubing. He, however, points out the one 
great disadvantage of this system, namely, tbat it cannct 
be bent cold. We are, how- 
ever, under the impression 
that by properly using tl:e 
bends supplied with this sys- 
tem, any difficulty can ba 
surmounted. Mr. Harold E. 

| Open also points out the many 
LM advantages to ba gained by 
me using Simplex tubing, and, 


LOWE "uu 
he 


in his opinion, this system 
Fas solved the problem which 


Messrs. Troup, Curtis & Co. 
— are also of the same opinion, 

| and naturally Mr. L. M. 
Waterhouse does not favour 
insulating steel conduit, but 
ia this direction he may be 
raid to be as prejudiced as 
Mr. Bathurst is in the opposite 
direction. Mr. Waternouse 
bases his arguments on cost 
of installation, but it must be 
pointed out that if he saves in 
cost of tubing and labour, 
Mr. Bathurst saves in cost cf 
wires by reducing the insu- 
lation on the wins, It re- 
mains to be seen, all other 


3 things being equal, which 
ö method effects the greater 
7 saving. 


Mr. W. H. Isher wood rather 

hesitates, perhaps, at firet, 

and then settles on gas pipe as the best system, provided 
always that it is well laid out, well installed, and that no bad 
workmanship is used. He is, Lowever, alone in his advocacy 


of this system, and us regards his conditions, these apply to 


every system under the sun; the proper way to compare the 
advantages of different systems being without doubt to 


we set before our readers. 
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assume that the men who instal the systems are all born 
A correspondent 
e falls Schwartz points out an error in our article. 


idiots with permanent malicions intent. 
signing himself “J.” is decidedly reactionary. 
foul of all known sys- 
teme, but seems to prefer 


compo pipe, casing, and 
special! spared gas 
e jumbled up 
indiscriminately in a 
as owe not Р 
us where this specially al if 
prepared gas barrel | 2 
comes from, nor how Ж... 
much it costa, ont we UM 
presume it is made in i 
the “land o’ cakes.” 
Incidentally “J.,” who 
writes from Edinburgh, 
deprecates the use of 
twin lead-covered wire, 
as this is often damaged 
by the heavy boots of 
workmen. But he was 
reckoning without Mr. 
B. H. Jenkinson, who 
happens to be a great 
advocate of twin lead- 
covered wires, and this 
gentleman curtly reminds 
“J.” that London con- 
tractors do not employ jn | 
navvies with policemen’s 3s С 
tens to put up electric E 8 
wires, although this 3 
custom may be in vogue 
in Edinburgh. J.“ 
returns to the attack, 
ints out that Mr. 
H. Jenkinson is 
biassed in favour of 
twin lead-covered wire 
whilst, professing y лың, and suggests that the Edin- 
burgh wireman, far from being а navvy, ів a City and Guilds 
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of London Profesor, or something to this effect. This is again 
contradicted by “G.,” who gives Edinburgh wiremen a very 
bad character and prefers insulating conduit, plain iron piping, 
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and Simplex steel conduit, in the o:der given. Mr. J. E. Clarke 
also favours twin “COV wires, and Mr, Alfred 


All this correspond- 

ence is, however, ve 

! wide of the mark. We 

all know that, with the 
systems in vogue, 
there are occasions when 
any one of these will 
be generally more de- 
sirable than all the 
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ualities of the systems 
is know &nd oombine 
them to form the ideal 
system. Aud whilst 
considering this, we must 
not lose sight of the 
fact that there are at 
present oertain rules to 
Ъз observed, which it is 
the business of those 
who think that some of 
these rules prevent the 
due development of 
their system to have 
altered. For instance, 
we think it will be 
admitted that, say, on 
a 44-inch wall, the 
Simplex system (of pipe 
systems) is the moat 
suitable, that is, it takes 
up very little room. 

On the other hand, 
if Mr. Bathuret}-could,onlydo away with the cbjection 
the supply y eue bave to “earthing” the outer, 
he could put a copper wire through his conduit 
and so reduce the diameter of the latter that it would, 
perhaps, be less than that of the Simplex conduit ; but Mr. 
Bathurst, in his able defence—for such it is—does not tell us 
how he is going to run more than one bare copper circuit in 
the same tube. He points ont that we must oonsider, in 
discussing first cost,” labour and material combined, and, 
of course, the insulating conduit is expensive; but then, can 
it be n up cheaply, especially if we are depending on its 
metallic continuity for the conductance of the “ outer” ? Mr. 
Bathurst considers our supposition that a workman may 
damage the interior of an insulating pipe “ captions,” but 
workmen are capable of doing the most remarkable things, 
and iu criticising such a system we must always assume the 
worst conditions and see if the system will stand them. 

The insulation inside a box or on its lid can easily be 
damaged. These things lie about in buildings to be wired, 


and they may be walked on, or damaged in many other ways. 


In most other points Mr. Bathurst scores, and if our criticism 
is described as oaptious, it has at any rate given him an 
opportunity to be drawn on certain obscure points in connec- 
tion with bis system. We are glad that he accepts our 
criticism as бо the danger of harping too much on the “fire 
bogey”; but it is just amongst ourselves that we know how 
little cause there is to conjure it up in this country. 

We cannot agree with Mr. Batharst’s interpretation of 
our analogies. A razor in a child's hand is not the same 
thing as a fase in the hands of a grown up person, who can 
distinguish right from wrong and knows the risk he runs by 
interfering with what he does not understand. Also the 
man who ties down a safety valve is just the man who has 
not had a trained experience, or else is exceptionally reckless. 

However, we consider that Mr. Bathurst has made out a 
fairly good case, which the metre of his poetry dors not 
improve.  Poéía nascitur, non fit, and if Mr. Bathurst 
applies his study of “feet” to tubing and not to iambics 
he is more likely to excel. It only remains for him to 
the objection to “earthed outer” removed, when the wiring 


others. Also that a bad 
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uestion will assume quite a different aspect. In the mean- 
time the advocates of various systems will find out gradually 
where they can make an improvement by taking to heart 
the results of “bitter experience,” and unless we agree to 
adopt one system or the other by common consent, we 
must rest content with the knowledge that each advocate 
is pursuing bis business in the manner which he thinks best 
suited to serve the interests of the profession, and that а 
common end must ultimately lead to a common method. 


MACHINE TOOLS.* 


(Continued from page 84.) 


Full Automatic Screw Machine. 


Fig. 6 is an Alfred Herbert's automatic machine for the 
production of screws, collars, stude, &o., and is entirely auto- 
matic in its action. The various automatic actions are con- 
trolled by the cam drums and disc plate. The cams are 
adjustable and have two speeds, slow for cutting, and rapid 
for bringing the tools up to their work. The turret pos- 
веввев the novel feature of having four longitudinal positions 
upon the saddle, each of which is positively locked. 


Drilling Machines. 

The variety is almost equal to that of lathes; a few 
examples only will be given. H. W. Ward & Co. make an 
excellent form of sensitive drill which possesses the follow- 
ing features :—Ball thrust, enabling the action of the drill 
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to be felt by the operator, and thus prevent the breakage of 
drill; self-centering vice for shafts, the spindle is kept free of 
the belt pull by the driving pulley being mounted upon а 
sleeve, the spindle is balanced by a coiled spring in a box. 
Fig. 7 is a multiple drill by Herbert, Limited, the feed is 
not given by motion of the spindles but by the table, which 
is fed upwards by a wedge and rollers. 


° Editorial abstract of a paper on Machine Toole,” by E. C. 
Amos, recently read before the осебу of Engineers. 


Fig. 8 shows an American gong drill by Barnes, and 
requires no explanation. 
he old-fashioned pillar drilling machine is rapidly being 
superseded. Drilling machines should possess the following 
essentials: —A rigid table capable of being swung clear, gear- 
ing machine-cut and encased, rapid change from single to 
double gear, spindles should be balanced, and have ball 
thrusts, and be provided with quick-withdrawal and hand- 
feed motions besides self-acts. 


Radial Drilling Machines. 


Before describing radials proper, mention should be made 
of a semi-radial imported by C. Ohurchill & Co., Limited. 
It is a combination of a radial and pillar machine. The 
revolving arm is very short, and the table revolves on balls ; 
very long and accurate holes can be drilled with ease, owing 
to the vertical travel of the dril] head. 

Fig. 9 illustrates a universal radial drill by tke Ni'es Tool 
Works Company, Ohio, and by its use holes at any angle in. 
the vertical or horizontal plane may be drilled. 

Fig. 10 is an example of a motor-driven drill by W. Muir 
and Co. 

The growing demand for electrically-driven tools is largely 
due to the elasticity in placing them (being independent of 
line shafting), and the economy inspace. The determination 
of the power absorbed by various classes of tools is also 


rendered easy. 
(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. TBoMPsom & Со, 
Electrical Patent Agents, 322, High Holborn, London, W. C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


13,176. “Manifold printing and writing by electricity.” A. A. 
Govan. Dated June 26th. 

13,177. “Improvements in arc lamps.“ G. HILL. Dated Jure 
26th. 


. 13,194. "Improved method of winding coils for contiauous 
current dynamo and motor elcc‘ric machines" A. W. Томкі. 
Dated Jane 26th. 

13,206. “ A new or improved means of recuperaticg atmospheric 
electricity" Ртввви pz Duan DE BALYEBNE. Dated June 26th. 

18,226. Improved constraction or arrangement of D ij eie for 
underground or conduit traction by electricity." J. Н. Бове and 
O. HarL. Dated June 26th. 

13,227. "Improvements in telephones" B. Wirsos and C. J. 
Evans. Dated June 26th. 

13,230. tus for supporting pendant globes applicable to 
the globes at сока arc lamps.” 1 I. S6DERLUND and O. A. 
EEvALL. Dated June 26th. | 

13,293. “ ex uibus uin in apparatus for pefiodically producing 
electric current by wind power.” M. GemRE. Dated June 26th. 

18,244. "Improvements in the manufacture of reflecting opal- 
escent surfaces for electric lamps or glass refi :ctors.” THE IMPROVED 
Evgctrio Glow Lamp Company and A. BARNES. Dated Jure 26th. 

13,256. “Improved means of lessening the danger attendant 
upon the employment of overhead conductors in electric tramways.” 
M. H. BurrH. Dated June 27th. 

18,257. “Improvements in connection with underground conduits 
for electric tramways.” M.H.8mira. Dated June 27th. 


18,270. “Improvements in telephone exchange systems.” 
D. Seraing and W. Aitken. Dated June 27th. 
13,2271. ‘Improvements in telephone exchange systems.” 


D. SOA and W. Artken. Dated June 27th. 

13,274. “Improvements in the manufac'ure of accumulators.” 
A. BoHaxsscHIEBFF. Dated June 27th. 

18,276. “Improvements in or relating to enclosed motors or 
dynamos.” P. Rosrixa and H. W Арргквү. Dated June 27th. 

13,280. ‘Improvements in connection with channel rails for 
electric tramways.” М. H. Вм1тн. Dated June 27th. 


13,314, “Improved method cof electrically firing submarine or 
cther mines" E. Epwarnps. (F. Mäylander, Germany.) Dated 
June 27th. 


13,328. ." Improvements in electric coin-frecd delivery apparatus.” 
J. H. F. Квп. Dated June 27th. (Complete.) 
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- 13,329. “Improvements iu electrode plates for rcoumulator 
batteries" R. Happan. (Berliner Accumulatoren und Electri- 
citáte-Gesellechaft mit beschrinkter Haftung, Germany). Dated 
June 27th. 

13,841. "Improvements relating to the electrolytic decomposition 
of alkaline salts." Е. Epser and R. W. Waexes. Dated June 27th. 

13,404. Improvements in electric lamps." Tum Ввттвн THOM- 
son-Houston Company, Їїмїтїр. (Е. Thomson, United States.) 
Dated June 28*h. (Complete.) 

13,418. ‘Improvements in or relating to telepbones and the like.” 
R. Hammerstein. Баба June 28th. (Complete.) | 

13,424. "Improvements in elec‘ric cranes and similar revolving 
appliances.” J. G. W. ALDRIDGE. Dated June 28th. 

13,431. “ Ап improvement in brash-holders for electric machines.” 
J. Вовкв. Dated Jane 28th. (Complete.) | 

13,509. “Improvements in or connected with electric cranes.” 
J. G. W. Атрвтрак. Dated Jane 29ih. 

13,526. Improvements in rail-bonds for electric railways.” A. J. 
Воот. (F. H. Daniels, United States.) Dated June 29th. (Com- 
plete.) 

13,549. Ап improved electric appliance for exploding shots in 
mines blasting and the like.” М. Вовмтрт. Dated June 30th. 

13,559. “А method cf ccntrollirg electrically-propelled trains.” 
Е. H. Тугвв. Dated June 30th. 

13,561. ‘Improvements in means to be employed in electric 
traction.” M. J. BABREAU. Dated Jure 30th. 

193.565. "Improvements in method of, and apparatus for, con- 
trolling alternating electric current motors.” Tum BrsirisH THOMSON- 
Housrow Company, ІлмітЕр. (А. H. A'mstrong, United States.) 
Dated Jane 30th. (Complete.) | 

13,565. ‘ Improvements in thermostatic electric circuit-breakers.” 
Tam Ввгивн Тномвон-Ноовтон Company, Ілмітвр. (O. D. Haekine, 
United States.) Dated June 30th. (Complete.) 

19,570. “Improvements in electric generators for gas engine 
igniters." B. МсІхкеввиит. Dated June 30th.  (Complete.) 

19,593. "Improvements in secondary batteries.” D. Tommasi. 
Dated June 30th. (Date applied for under Patents, &с., Act, 1888, 
Section 103, January 231d, 1899, being date of application in France.) 

13,614. ''Elcctro-magnetic compensating devices for power steer- 
ing eo J. D. Wrettamson, Jon. Dated June 30 bh. (Com- 
plete, 

13,616. ‘Improvements in motor electric meters, parts of which 
are applicable to motors and dynamos generally." EvERSHED AND 
У:акогев, Lrurrgp, and B. EvgssuED. Dated June 30th. 

13,617. ‘Improvements in electrical measuring instruments." 
E. C. Riumdrox. Dated June 30th. | 

13,646. “Improvements in electrical motive power apparatus." 
T. D. Horpick. Dated July 1st. 

13,650. "Improvements in bonds for electric tramways and 
railways.” W. E. Kenway. Dated July 186. 

13,656. “Improvements in brakes for electric motor vehicles.” 
Н. Lnir mn. Dated July 1st. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Coptes of any of these Specifications may be obtained of Mesars. W. P. 
Тномрвон & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1891. 

22,218. Improvements in electric measuring instruments.“ THB 
British THomson-Hovuston Company, LiwrrTED. (Е. Thomson, 
United States.) Dated September 28th, 1897. Relates to 
electro-dynamometers for use as voltmeters. A frame, angular 
in plan, carries a fixed circular coil on supporte, and a 
vertical shaft on bearing screws. The shaft carries a bent 
aluminium strip supporting obliquely a mica ring, on which 
the movable coil is wourd. Current is conveyed to it by 
flexible connections. The turning of the shaft is opposed by flat 
spiral springs connecting it with arms, and is indicated by a pointer 
moving over а graduated cale, The pointer carries a thin aluminium 
damper pressed on to an aluminium wire. The coils are made of 
copper wire, bobbins carrying additional high resistances of German 
silver or manganin are placed in a recess in the base. A switch is 
provided in the base. 3 claims. 


22,250. Improvements in or relating to the prevention of spark- 
ing at а controller resulting from breakir g а contact.” W. P. 
THOMPSON. (Thorsten von Zweigbergh, United States.) Dated 
September 28th, 1897. Relates to means for preventing sparking at 
the main contacts of a controller for motors. A shunt circait is made 
before breaking contact in the controller, which shunt is subsequently 
brcken at contacts which are easily accessible. The shunt circuit is 
controlled by an electrc-magnetic switch, connected with certain of 
the contacts on the controller. A box contains a magnet core, which 
may be integral with the box when the latter is of iron. The core 
basa main winding and windings on the legs in opposite directions. 
The armature is journalled on a stud, and is oscillated according to 
the direction of the current flowing in the legs. It carries a contact 
adapted to engage with one of the contacts. These contacte, which 
may be hinged at and forced down by a spring, are the supplementary 
contacts at which the sparking takes place. The contacts are so 
arranged and cross connected, as to give the desired connections, 
а. a further mcdification the magnet has only two windings. 16 
claims. 


which an aro is formed. The 


22,251. “Improvements in safety fuses for eleetric devices.” 
W. P. Тномрвон. (G. Н. Gcodhue and F. A. Hart, United States.) 
Dated September 28th, 1897. The case has end caps, through which 
terminals carrying the fusible wire are passed, and contains fillings, 
preferably of asbestos, and partitions, between which is ап air space. 
A sliding block, having a cavity and a pin, is normally held in posi- 
tion by the wire. Should thie wire fuse the spring forces up the 
block, covers the perforations in the partitions, and causes the outer 
end of the pin to project beyond the cap, or to actuate an electro- 
magnetic audible or visible signal. In some cases the block may bs 
made to rotate after tbe wire fuses and to actuate a pointer. Other 
alight modifications ara described, in all of which the partition 
covering and signalling device is normally held in the inoperative 
position by the unfused wire. 10 claims. 


22,444. Improvements in mac»inery she pea for transmitting 
motion from electric motors to other machinery.” J. W. Наза. 
Dated September 30th, 1897. Relates to toothed gearing for trans- 
mitting, at а reduced and variable speed, the motion of an electro- 
motor to machine toole and other machinery. The invention is 
described in connection with а lathe, the headstocke of which support, 
by means of a beam, the motor. The motor shaft is connected by 
wheels to a subsidiary shaft which carries sliding ріоіопе adapted to 
engage with wheels upon a sleeve. This sleeve is loose on a shaft 
which carries a pinioa in gear with a wheel on the lathe face plate, 
and a wheel and a pinion, which together with the wheel on the 
sleeve are adapted to gear respectively with the pinion and wheels 
arranged to slide on feathers on the shaft. The wheel my be locked 
to the sleeve when desired by means of the di. c. The spirdle may 
have a slow motion imparted to 16 in the ordinary way from the 
main spindle, a quick motion can be imparted to it from the shaft 
through the wheels. 2 claims. 


22,521. "Improvements in electric furnaces.” W. 8. Honnt. 
Dated October 1st, 1897. А stationary hopper has its two inclined 
sides lined with firebrick or the like to support carbons between 
powdered materials are placed in the 
hopper, and the fused product falls intoa rotatable receptacle. This 
consists cf two discs and a barrel carried by a shaft in stands aud 
rotated by a gear wheel, worm and hand wh The hopper is hung 
between the discs from the stands. The receptacle is completed by 
bolting overlapping plates on the edges of the discs below the hopper 
as the receptacle is turned. The product, such as calcium carbide, 
can thus be moved away from the arc as it is formed, so as to keep 
the current steady; the plates and product are removed at the 
ri side of the apparatus, which thas works continuously. 3 

ms. 


28,882. "Improvements in or relating to electric switches for 
electric valve-controlling apparatus.” G. Влвкев (G. J. Schoeffel, 
United States). Dated D.cember 76h, 1897. Electrically operated 
valves and switches.—Relates to electrically operated valves or 
whistles for use on board ship, &c., and particularly to the construc- 
tion of a weather-proof switch. The whistle, the valve of which is 
controlled by an electro-magnet, and provided with an. automatic 
time switch, so that signals may be given at desired intervals. The 
contact mounted on a rotary disc, and which, according to its 
position on the terminals, the circuit from the battery is broken, and 
is made direct with the whistle, or is made through the switch, is 
loosely mounted on a spindle, being prevented from rotating on it b 
a feather spring. It is contained witbin a cylindrical body whic 
screws iato the casing, suitable packing rings beirg provided. The 
three wires are made into a cable and introduced through a suitable 
stuffing box. The wires are then connected to terminals on a plate 

rovided with ports engaging with the lower ends of the contacts. 
ese contacts may be spring plungers, ia which case the plate is 
fixed. The handle for denen. the switch carries & hocd for 
protecting the cylindrical body. Within it is arranged a row of 
notches engaging a spring plate for holding the switch in position, 


6 claims. 


28,895. " Improvements in insulating supporte for the third rail 
or electric conductor of electric railwaye.” А. ANDERSON. Dated 
December 7th, 1897. Electric Railway Iasula*ors.—Insulators for 
the third rail or electric conductor. A metal base with a securing 
flange and расиши is perforated at the top to receive a screw 
bolt. The bolt has a head which together is covered with moulded 
insulating material, two or more vertical ribs being formed on the 
head. A metal cap having internal grooves to fit the ribs is secured 
on the bolt and is provided with a shed. The third rail or conductor 
iria to the.cap by a fixed claw and a removable claw. 4 
claims. 


28,956. “Improvements in electric cables" J. H. KELMAN. 
Dated December 7th, 1897. Relates to electric cables, the conduc- 
tors of which are insulated by coating with a linseed oil varnish or 
baked japan, and after drying are bound together by two opposta 
spirals of tape. An external armour protects the tapes. 2 claims. 


29,960. “ Improvements in pushes for electric bells and the like.“ 
А. W. StavEtzy and J. H. Parsons. Dated December 7th, 1897. 
A push for electric bell or other circuits has a barrel soldered to the 
front plate. Two cups, 1 and 2, are secured at the outer end of the 
barrel by a screw. A headed screw is insulated from the cup and 
serves as one terminal, the wire being gripped by nuts. The spring 

ush-button has a pin passing through the cup 2, 80 that by push- 
ing in the button the circuit is completed through the headed screw 
pin and cup 2 to the second terminal. The device may be arranged 
as а pull, the pin being normally drawn inwards by a spring, thus 
keeping two spring contacts apart, these spring contacts oom- 
pleting the circuit when the pin is pulled outwards by a knob. 3 
claims, 
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THE STRANGER WITHIN OUR GATES. 


ANYONE but a close student of electrical affairs would be 
filled with surprise at the enormous amount of work which 
is being carried on at the present moment by electrical con- 
tractors; indeed, it can hardly be doubted that in electrical 
matters we are passing through a period of extraordinary 
activity. There is hardly a manufacturer who is not suffer- 
ing from a saperabundance of orders, with the inevitable 


result that he has been rapidly falling in arrears. 


Nor does there appear to be any immediate prospeot of a 
alackening in the demand for electrical plant. Electrical 
tramways are being constructed all over the country; the 
municipalities or supply companies of large towns аге. 
employed in carrying out extensive additions to their already 
existing works, while towns that have been hitherto difficult 
to win over to the advantages of a public supply of elec- 
tricity are engaged on schemes, Nor do these represent the 
only directions in which plant is being utilised. In all parts 
of the country manufacturers, and owners of factories and 
workshops, are becoming alive to the advantages of electrical 
driving, and the instances where scattered steam engines 


‘and shafting are being abolished, in order to make room for 


modern methods, are multiplying. In addition there is a 


growing use of electricity in chemical operations, and in this 


direction alone there ought eventually to be a large outlet for 
electrical machinery. | 

Having regard to the enormous use that is being made of 
electrical plant, coupled with, the fact that English work- 
shops are in a highly congested state, it is not surprising 
that foreign electrical manufacturers should have contem- 
plated invading the English market, with a view to 
obtaining some share of the business. Already the 
Germans have shown a certain degree of activity in 
forming companies designed to carry on manufacture 
here on German methods. The instance of the Schuckert 


‘Company is fresh in the minds of our readers; while 


rumour has been of late busy with the name of a second 
well-known Continental house. 
The formation of the British Westinghouse Company, 


with a capital of £1,500,000, for the manufacture in 
. this country of every description of electrical machinery 


is an event of the first magnitude. For some years 
past a branch of the American Westinghouse Oom- 
pany has been located in London, and has presumably 
secured a fair share of profitable business, It is the inten- 
tion of the new company to carry on its business on an 


exceptional scale, and for that purpose it has secured in the 


neighbourhood of Manchester, adjacent to the Ship Oanal, 
a large area of land which will permit the erection of 
buildings able to accommodate, in the first instance, 5,000 
workmen, 

The English daily press has a woeful lack of knowledge 
concerning English electrical manufactures, and it is not 
surprising, therefore, that the Westinghouse scheme serves 
as an occasion upon which it laments the smallness and 
backwardness of the British electrical manufacturer. Even 
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а newspaper so usually well informed as the Pall Mail 
Gazette says: “ It is notorious that for the better part of the 
electrical apparatus employed in this country we go abroad 
to the United States or Germany.” Hitherto, the German 
interests in this country, as far as importation of electrical 
machinery is concerned, have been insignificant; but in the 
development of electric traction the Americans have 
for some time exerted a controlling influence, 
It is not difficult to assign reasons for the 
pre-eminence of Americans in this direction. They 
came into the English market with their plant cut and dried, 
and were able to offer complete equipments that were based 
on years of experience. While electrical men in this country 
were fighting the battle of the overhead wire, their American 
confreres on the other side were putting up lines in all 
directions, and evolving the most suitable type of plant. 
When, therefore, the English public had become educated 
up to the trolley systems, our home manufacturers had had 
little or no experience ; and, naturally, the American who 
could supply a finished article, obtained much of the business, 
But if we examine a list of the electric lighting works in 
this country we find that very little American plant is in 
use; indeed, there is probably not more than one electric 
lighting works in the whole country that is fitted throughout 
with American-made machinery. In that branch of the 
industry, English manufacturers have in the past held their 
own ; and, indeed, for ordinary lighting plant of moderate 
size, we believe that home manufacturers could supply a 
good deal cheaper than our American friends, But then the 
tendency of the lighting engineer is towards large units and 
three-phase systems, and in both these directions the 
Americans have gone far. 

In traction work, which American contractors have prac- 
tically made their own, there is one important fact to be 
borne in mind. Up to the present moment American con- 
tractors have had practically no competition from their 
English rivals. Naturally, that state of things is not going 
to continue, and we are confident that before many months 
are past more than one English contractor will be able to 
do battle with his doughty American opponent. The 
competition which has been hitherto carried on, such as it 
is, has been with machinery made in the United States ; but 
the question becomes totally different when the Americans 
put down a factory to compete with us on our own ground. 
Let us examine the influence that such a departure is likely 
to exert on home manufacturers. It is beyond dispute that 
the Westinghouse Company possesses some most valuable 
patents for electrical machinery, and what is of quite, if not 
greater importance to such a company is, it has at its dis- 
posal a fund of accumulated experience which must enable it 
to meet very readily new problems as they arise. In this 
respect it is probably in a superior position to an 
English company. That, however, is not the whole of the 
matter. It has been always assumed that the American con- 
tractors, when competing with English manufacturers, had the 
advantage of standardisation and better labour conditions. 
No doubt the Westinghouse Company will be able on this 
side to carry out its admirable standard practice, but where 
will the improved labour conditions be?  Deeignedly the 
company will employ British labour; in other words, they 
will be subject to all the vagaries of labour that are expe- 
rienced by other manufacturers. American methods may 
count for much, but they cannot, at any rate in this country, 
rise superior to the Britisb workman, and the attitude of 
such labour champions as Messrs. Burns and Barnes will 


probably be watched with interest, if not with some anxiety. — 


It is not very long ago that large tramway works 
were opened at Preston, and theee are being run on 
American lines, and in a great measure by American 
engineers; but have they been wholly able to counteract 


the deep-set labour notions that prevail among many 
of their workmen? County Councils and municipalities, 
with few exceptions, insist upon labour clauses in their 
agreements, and though they have been prone to modify 
these conditions in American contracte, they are not likely 
to relax their regulations when a company employs labour in 
this country. It is quite likely that we may witnees on this 
side a repetition, in a mild form, of the great trast com- 
panies that have become an integral part of the financial state 
of America; but while large electrical companies in America 
have carried out some magnificent work, and have unmis- 
takably developed a certain class of machinery, it is entirely 
another question as to whether they have achieved any very 
striking financial success, А favourite method in America 
in dealing with competitors is to buy them out; but there 
would be always greater difficulty in following out such 
practices in this country. Moreover, it must never be 
forgotten that the owners of many large contracting works 
in England are exceedingly wealthy, and the raising of 
fresh capital for extending works would never be difficult to 
achieve, It cannot be denied that the new Westinghouse 
Company is in a strong position, and will be able, no doubt: 
to meet the stress of competition ; at the same time, despite 
its accumulated knowledge and experience, it would be a 
mistake to underrate the strength of English contractors, 
On the other hand, English manufacturers ought not to 
assume that the direct competition which the Westinghouse 
Company wil be able to bring into the field will not 
be а serious one, the reputation of the company alone would 
secure them a large business, and the fact that they start out 
with an established connection makes the company all the 
more formidable. Although Americans will be largely, if 
not solely, employed in the direction of this large business, 
it possesses the advantage of a British directorate, and 
British capital will supply the sinews of war. The strength 
of the position of the Westinghouse Company will be largely 
reinforced by the American house, which will in all matters 
help ita English offshoot. From a spectator’s point of view 
it will be interesting to watch the growth of this American 
factory—for such, in fact, it is—and notice in what direction 
their methods are superior to our own. That they will 
involve great departures from ordinary English practice none 
could deny, and in that respect it may serve to stimulate 
English manufacturers to adopt newer methods where they are 
found to be superior to theirs. It is fully expected that the 
improved system of manufacture which the company will. 
import from America will enable them to increase the 
individual output, and that alone ought to determine 
home manufacturers to introduce fast-running tools, without 
which it is impossible to obtain that rapid output of 
work which is во essential in these days of high pressure. 
Probably existing manufacturers will view the impending 
competition with a certain amount of equanimity; their 
shops are full of work, and it is unlikely that any new com- 
petitor will, for some time to come, exercise much effect on 
their business; moreover, there is every probability that the 
boom in electrical affairs may continue for several years. 
But there is bound to be eventually a falling off in the 
demand, and it is during periods of depression, and when 
orders are few, that superior organisation and more economical 
methods of production begin to tell. If the new company 
realises expectations, it ought to show to a marked degree 
the advantage of manufacturing on a large scale, How 
far the Westinghouse methods are superior to our own 
remains to be seen. 

It would be wrong to regard the British Westinghouse 
Company in a hostile spirit; even if it were more foreign 
in character one could hardly wish it otherwise than a per- 
manent success. It enters the electrical field at a time 
when the demand is greater than the supply; it will supply 
machinery of undoubted excellence, and its affairs will be 
managed by men of experience. Under those conditions it 
is difficult to see why it should fail. 2 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE Institution of Mechanical Engineers entered into 
реи of its new home at Storey’s Gate on Tuesday, 

ay 16th, an event marking the commencement of a 
most important era in the history of the Institution. 
Hitherto the meetings of the Institution have been held 
by the kindness of the Council of the Institution of 
Civil Engineers at the Institution, 25, Great George 
Street, and the members have always felt that such a con- 


dition of things was hardly consistent with the rapidly 


increasing growth and importance of the Institution of 
Mechanical Engineers, 

The design of the new buildings, which were formally 
opened on May 16th, received the most careful attention of 
the committee appointed by the Council for the purpose of 
settling such деш; їп 
fact, it may be stated 
that the labours of this 
committee have ex- 
tended over nearly five 
years. The result, how- 
ever, cannot fail to 
reflect great credit upon 
the individual members 
in their several capaci- 
ties, each and ev 
one of whom has 
neither time nor trouble, 
and has given his best 
attention to the thou- 
sand and one matters 
that came under con- 
sideration from time to 
tim 


е. 

The building has an 
extremely handsome ex- 
terior, the fag de bein 
of Portland stone a 
red brick. The archi- 
tect, Mr. Basil Slade, is 
greatly to be oongra- 
talated upon the result 
of his labour, and a 
brief extract from bis 
own description of the 
building will, perhaps, 
best convey an accurate 
idea to the minds of 
our readers:— 

The entrance- hall 
and staircase are treated 
with Hungarian oak 


costly marbles throughout; floors, walls, arcadings, and 
acoess staircases have been treated with both new and rare 
stones. The treatment is of latter date, in style following 
the Italian. The pilasters are antique sienna with statuary 
white caps and bases; the surbase is of dark dove with dado 
of cippolino and verte antique plinth. The panels are picked 
Mexican onyx, arranged to show the veining to best advan- 
tage, with delicate outline or border of pale dove with 
pavonazzi ground; the whole sarmounted with a light 
statuary moulding and cippolino frieze. 

“ The ceiling is kept simple in design, with a few lines of 
gold to enhance the contract of the richly-ooloured walls. 
The flooring is of piastraccia and dark grande antique 
squares. 2: 

“ The tea room is served by a kitchen and pantry adjoining. 

* On the same floor is to be found the principal lavatory, 
also treated in marbles, teaks, &oc. 

* The space under the lecture hall is oocupied by two floors 
of very extensive area 
with annexes for the 
storage of ‘proceedings’ 

{Ж * | and other papere, amply 

о АУ. large enough to provide 

3 2 accommodation for 
many years to come. 

“On the basement 
floor are to be found 
the boiler room, venti- 
lation ducta, and general 
electrical. and mechani- 
cal accessories, 

* Reagoending the 
stairs, to above the 
entrance hall, is found 
the reading and smok- 
ing room — а room all 
in white of a simple 
Georgian character. On 
the same floor are the 
secretarial offices and 

lleries of the lecture 


1, 

* The fine and light 
hand - wrought iron 
work to the staircase 
and lift shaft deserves 
special notice. 

“The whole of the 
floor above is occupied 
with the library, a lofty 
apartment with annexes 
and book-galleries. A 
bold cove and pendative 
ceiling is brought for- 
ward over the book- 


elin floorings, cases, giving the a 
сай: A 80 A of the boo 
newele, &c., French ing recessed in the 
polished, and surmoun- la. 
ted by plain Persian INSTITUTION OF MECHANICAL ENGINEERS, “The library is 
red walls and enriched treated in the Eliza- 

bethan style, Hun- 


ceilings. 

‘© Tenediately opposite the entrance is the main doorway 
into the lecture theatre. This apartment has a Georgian 
ceiling with central glass dome, from which the room is 
lighted by day, and by night from a cluster of incandescent 
electric hanging lamps. The floor is constructed of movable 


platforms, which can be arranged to form terraces ог a level 


floor, as desired. 

“The ornamental ceiling is hung from the top and free 
from walls, and has a bold cove, behind which the wall- 
diagram rollers are hidden. It is trusted this arrangement 
of ceiling will give good acoustic results, and prevent any 
ech 


0. 

“Оп this floor, approached by a broad corridor, is the 
council chamber, a room treated with a more Jacobean 
freedom, with an oaken ribbed star pattern ceiling, and a 
bold cove for the cornice. 

* On the entresol floor below is found the marble tea room 
or withdrawing room, running under the fall length of the 
entrance hall. This room has been lined and decorated with 


ian picked oak being used throughout. The upper gallery. 
is supported by bold cantilever oak modillions and Ionio 
columns and caps standing on a table-height shelf. 

“ Bastard statuary pilasters, an oaken impost, and arcades 
separate the main library from the annexes. я 
“The remainder of the building is occupied with offices 
for the staff, a room for the meetings of graduates, spacious 
drawing and diagram rooms, and apartments for the house- 


keeper. — — 
*'The principal rooms are ventilated on the plenum 
system. The fresh air is drawn by an electrically-driven 


ѓар, 4 feet diameter, from the north area in the park, and 
cleansed over fibre screens automatically washed with water, 
then passed over a radiation coil and along a duct up to the 
various apartments, whence the vitiated air is forced up 
vents to the top of the building." 

The lecture hall and its equipment have, perhaps, received 
more attention and consideration than any other part of the 
building. Of course, іп a sense, the suocess-of such an Insti- 
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tation building is conditioned by the character of the lecture 
It is here that the main business of the Institution is 

transacted, and no attractions in other parts of the building 
can possibly atone for bad acoustics, indifferent lighting, or 
jnconvenient equipment in the lecture hall. | 

Perhaps the most novel feature is the introduction of 
movable platforms composing the floor of the hall. This 
idea, we believe, originated with Mr. W. H. Maw, chairman 
of the House Committee, By this means a level floor or a 
floor rising in tiers, can be arranged at will. As far as our 
knowledge goes, such an arrangement has never before been 
introduced in a lecture hall. ` 

The acoustic property is excellent, it being an extremely easy 
room to speak in, and entirely free from echo, A galle 
runs the whole width of the room at the back, and affords 
accommodation for a lart rn by means of which views of all 
desoriptions can be thrown upon the soreen. Around three 
sides of the room, wall diagram rollers are fitted high up 
behind the oove, thus being entirely out of sight when 
not required. The hall is lighted entirely from the 
central octagonal glass dome, eight 100-candle-power incan- 
descent lamps enclosed in holophane globes, being suspended 
one from each angle. The drop has been calculated 80 as to 
light the whole of the beautiful Georgian oeiling, and yet not 
extend below the sight line of members in thegallery. Thus 


any member in any part of the room can see any diagram with ' 


equal facility. The effeot of the peepee globe is to diffase 
the light and entirely do away with any sharp shadows. 
Two seta of two-way switches are fitted, one in the lecture 
hall and one in the gallery within convenient reach of the 
lantern operator, and by means of an electric bell fitted with 
lug attachment under the table on the platform, signals can 
transmitted to the lantern operator in the case of a pa 

illustrated by slides according to a pre-arranged signal, thus 
lending perfect smoothness to the alternation of the views as 
the paper proceeds. By means of the two-way switcher, it is 
possible to turn the lights on or off either from the gallery 
or from the lecture hall floor. In addition to this, a donblc- 
ps switoh is fitted in the gallery by means of which the 
antern operator can turn off all the eight lights ard turn 
them on at will. A 40-ampere plug protected by a double- 
pole switoh is also fitted in the gallery for use with the 
electric lantern or for driving models or other gear; about 
10 H.P. can be taken from this plag. A similar plog 
protected in a similar manner is fitted behind the lecture 
table on the platform for a similar purpose. 

Throughout the building clo:k faces have been fitted, the 
hands of which are actuated by electricity from a master 
clock in the basement. The hands are moved forward every 
half mioute simultaneously all over the building. The 
clocks were erected by Messrs. The Synohronome Company, 
Limited. 

The building is fitted with two lifte, one for passengers 
and the other for books, &c. Both are operated by eleo- 
tricity and were erected by the Otis Elevator Company. All 
the ventilating fans throughout the building are driven by 
electric motors ; in fact, with the exception of the heating, 
it may bə said that electricity has been employed for every 
purpose usually required insuch a building. The wiring was 
oarried out upon the continuous conduit principle by Mr. 
V. G. Middleton, the contractor selected to execute the 
work. The principle of sub-division has been rigidly 
adhered to, the lights on each floor being served by a 
separate pair of mains terminating at the distributing fuse- 
board from which circuits are taken off through a fuse on 
each pole to feed groups of not more than eight lamps each. 
Separate mains bave been run for all motive power, and 
special precautions have been taken in the design of the fuse- 
boards in order to suit the higher voltage adopted. The 
main switch and distributing boards are arranged with a 
view to & possible extension by the Supply Company of the 
principle of higher voltage. In regard to the fittings, the 
aim has been to secure efficiency of lighting combined with 
simplicity and of design. The Florentine brorze 
pendants in the entrance hall and reading room are from 
designs by Messrs. Hardman & Powell, who also manu- 
factured the brackets for the staircases and library. These 
latter were desigoed by Mr. B. Slade, the architect of the 
building, and have already evoked much attention on 
account of their simple but attractive design. 

The superficial area of the site available rendered a number 


of floors necessary to obtain the required space, At the same 
time little fault is to be found with the size of the lecture 
hall, which is an extremely fine room, 60 feet long by 40 feet 


broad by 40 feet high. The lecture hall, Council room, 


secretary's office, and other important parts of the building, 
are connected by a complete syetem of speaking tubes and 
electric bells, At each entrance also there is an electric alarm 
bell which is to be used in case of fire or other urgent 
necessity, each push communicating with and rioging simul- 
taneously gongs erected in various parts of the building 
ко as to ensure someone's attention being attracted in the 
event of the alarm bell being used. 

A complete fire service has been fitted up by Messrs, 
Merry weather. 

Of a building such as this it is impossible to write 
adequately in a few lines. It represents the result of years 
of thonght on the part of a large number of co-operating 
experts, each skilled in his own particular subject. The 
syetem of ventilation, the marble design, the wood carving, 
the system of heating, &c., each might well have an article 
devoted to it since each representa the highest development 
of ita own particular science at the present date. However, 
space will rot admit of our entering into details at length in 
these mattera. Those who wish to study the new Institution of 
Mechanical Engineers, which in all ita mechanical appliances 
is worthy of the traditions of the Institution, should become 
members without delay in order to have ample time and 
opportunity for study of the various mechanical devices 
there brcught into operation. 

The electrio lighting and other electric equipment were 
carried out under the design and ворегіпіердепое of Mr. 
Ed, C. de Segundo, A.M.I.C.E. 


INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


Be HENRY E. P. COTTRELL, A.M I. C. E. 


(Continusd from Vol. 44, page 1053.) 


ROLLER BEARINGS. 


The importance of diminishing the friction between the 
axles and the bearings in the journal boxes, is self-evident, 
eapecially when starting a car from rest, where to overcome the 
inertia, the expenditure of current is most wasteful at the 
ordinary voltage. Thedifference between rolling and rabbing 
friction, even with polished surfaces, is exemplified by the 
rate of inclination of the planes on which a roller and a flat 
die of the same weight and depth will respectively start 
moving from rest. A rate of inclination of 1 in 200 will 
produce motion in the former, while it requires 1 in 14 to do 
80 in the latter, the ratio per cent. being as 1 to 14; or, in other 
words, the resistance to motion produced by rolling friction 
is bat one-fourteenth of that of rubbing friction. Ball 
bearings in case of heavily loaded journals are unsuitable 
owing to the fact that the load is carried on an interrupted 
line of points or on several separate parallel lines of the 
same character. The coefficient of rolling friction within 
certain limits increases inversely as the diameter of the wheel 
or roller, that is, the smaller the diameter the greater the 
amount of friction generated between the surfaces in contact. 
With ball bearings presenting an interrupted line of points 
the greater the diameter of the balla the greater the distance 
between the points of support and the smaller the bearing 
surface of the journals. To increase the amount of bearing 
surface, the balla have to be decreased in diameter and the 
number of parallel lines forming the ball path increased, the 
result being a heavy proportional increase in the journal 
friction and an undesirable increase in the width of the 
journal boxes to hold the extended ball paths. The great 
advantage afforded by substituting a roller of the same 
diameter for a ball lies in the fact that with a prescribed 
minimum journal bearing surface the width of the journal 
boxes with rollers can be made about the fortieth part of 
what balls would require. A roller path like a ball path 
presents along the width of the journal boxes а series of 
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continuous lines instead of interrupted lines of points as the 


bearing surfaces between the journals and the axle boxes. 
In practice, the actual contact surface of a 1-inch ball in a 
loaded bearing is about one-fortieth of the actual contact 
surface of a cylinder of the same diameter 1 inch in length. 
Ball bearings for cycle purposes, and for all machinery 
where the load on the bearings is comparatively small, will 
undoubtedly hold their own and leave little to be desired in 
the way of improvement, but there can be no question as to 
the superiority of roller bearings where the load is great, in 
respect to compactness and diminution in the wear and tear 
of the journal box liners and the journals themselves. 

The rollers or cylinders used in bearings may be either 
solid and rigid, or elastic and flexible. The first type has 
been manufactured in Great Britain for some years b the 


Roller Bearings Company, Limited, and has met with oon- - 


siderable success and favour on railways and tramways both 
in the United Kingdom, the Continent, and the Oolonies. 
These rollers are made like the balls for ball bearings, of 
hardened and tempered crucible steel ground down to the 
utmost perfection of surface and dimensions, They are con- 
trolled and held in correct relative position by a floating 
cage; the axle box liners are also made of steel hardened 
and finished to the t accuracy. The conditions pre- 
cedent to satisfactory working in these bearings are that all 
the rollers in the path shall be of exactly the same size, 
perfectly finished, and kept ош parallel with the 
journal or shaft, and the latter parallel with the liners of 
the axle box. These conditions are difficult to ensure in 
к practice where the unavoidable unevenness of the 
road bed and the constant shifting of the load in the car causes 
the pressure between the journal and the boxes to be con- 
stantly varying in amount and distribution, disturbing the 
position of the rollers in the floating cage. Hence the rigid 
and solid roller bearing is better fitted for fixed machinery 


Fig. 47.—AxLE Box ror Егесгвіс Tramway OAR. 


than for electric traction purposes. On the other hand, 
the elastic and flexible roller is exactly what is required. In 
this type (fig. 47) the rollers are formed of a cylindrically 
coiled steel ribbon, and they are, therefore, elastic in the 
direction of their diameter and flexible 
longitudinally, and are able to readily 
adapt themselves to all the varying con- 
ditions of pressure between the journals 
and the box liners. These coiled rollers 
are made of untempered open hearth steel, 
and do not require the accurate finish of 
the solid roller. Neither do the journals 
or the box liners require special finish or 
accuracy in their construction. They are 
held in deg by a yoke guide of gun- 
metal; the liners are made of sheet steel ve 
with a spiral joint, and a similar sleeve is A 
slipped over the axle, the rollers travelling 
between the two. The sleeves obviate the 
necessity for specially finished surfaces on 
journals or box, and form a wearing surface much more durable 
than wrought or cast-iron, These ings are known as the 
Hyatt roller bearings after the name of the inventor: 

The Franklin Institute has lately carried out some con- 
clusive experiments to test the relative merits of solid and 


flexible roller bearings, the latter being helically coiled and 
elastic, both transversely and longitudinally, of the Hyatt 
roller type. The frictional resistance of the two types of 
bearing was carefully measured and compared. The rollers 
were 11 inches long and j-inch in diameter, and four of 
each type were used. Tested between smooth plates the 
flexible roller bearings showed a frictional resistance amount- 
ing to only 48 per cent. of that of the solid rollers, and when 
between rough plates the average coefficient amounted to 
77 per cent. of the same. 
he special advantages of roller bearings for electric 

traction purposes, as compared with ordinary brasses, may be 
summarised as follows :— | | 

1. Lubrication more thorough and requiring less atten- 
tion and less frequent renewal. 
. 2. Bearings more cleanly in operation, and wear and 
tear and risk of heating reduced to a minimum, &c. 

9. Power required to start a car reduced, in some cases, 
to one-tenth, and that required to keep it in motion to three- 


quarters. 

The importance of the third advantage enumerated above 
in electric traction cannot be over-estimated, as by this means 
the heavy strain on the motor at starting, which is so often 
the cause of burned out armatures, is relieved ; less power 
is wasted on tke rheostat, and the car is started with less 
shock and jerk to the passengers. The economy in power 
effected by the use of these bearings may often save over- 
loading a central station or a line wire, and thus avoid 
costly burn outs or the enforced substitution of line wire of 
larger sectional area at a comparatively earlier date than 
ought to be necessary on a given road. These bearings have 
a record of over 150,000 miles per set without repairs, and with 
this record it was found that neither rollers nor bearings had 
ае their limit of durability, the wear shown being very 
slight. 

ШЕЕ GUARDS. » 

Although the fencing of railways in the United Kingdom 
has almost entirely done away with the necessity for cow 
catchers in front of the engines, the guards in front of the 
wheel being as a rule amply sufficient to remove all accidental 
obstructions, while in horse tramways the is во limited 
that it is generally easily possible to avoid running over 
anything that may get in the way, the case is quite different 
when we come to electric tramways. Here the speeds are 
comparable to railway speeds, and it would often be im- 

ble to draw up in time to avoid running over a human 

ing or an animal who accidentally or designedly got 
suddenly in the way. It is most important both for safety 
and for humanitarian reagons to provide a means of prevent- 
ing an чы Mesa from passing beneath the wheels 
if it should happen to be knocked down by a motor car or 
be lying in its way across the track. An adjunct of the 
character of a cow catcher would no doubt save the car but 
it would inevitably seriously injure the obstruction. To 
avoid this the life guards must be spring balanced with the 
outer edge close to the rails, and possess an elastic platform 
of sufficient area to support and ad den obstruction till the 
car can be brought to a standstill. The Peckham adjustable 
life and wheel guard, of which fig. 48 gives a general view, 


Fia. 48. 


meets the requirements indicated above most satisfactorily. 

The rectangular frame carrying a netting has two arms 
which are bolted to the lower frame of the truck truss as 
shown in the figure, and is supported about half way along 
its length by a pair of double springs attached to the ae of 
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the cantilever framing. These double springs allow the 
fender to move up and down with sufficient freedom to 
adjust itself to any weight it may carry, and they also absorb 
and quickly do away with oscillations which might cripple 
the fender by bringing it into repeated contact with the 
road or through throwing off anything carried on the 
fender. The outer edge of this is carried low, but the 
spring arrangement enables it to lift automatically 
over any small inequalities of the road and to depress easily 
to meet and catch ap out of the way of the wheels any 
obstruction lying on the road. This combined life and 
wheel guard is strong, light, elastic, and easy of adjustment, 
and can be carried at any desired height above the rails, and 
being placed in close proximity to the wheels, does not come 
too soon into operation, and hence allows of considerable 
reduction of speed before obstructions are struck, lifted, 
and carried forward by the cars. 


GONGS. 


In the old horse car the gong is used simply for notifying 
the driver when to stop and drive on, or, in other words, for 
the passenger’s benefit, obstructing traffic or persons, being 
warned by the driver's whistle, but in electric cars the 
whistle is no longer sufficient for the latter purpose, and 
a foot gong has to take its place. The motorman requires 
а means of unequivocally notifying the N of the 
car at a much greater distance than is the case in the 
horse cars, and the steam whistle not being available, the 
toot gong has provided the requisite means of doing this. 
These gongs have to be actuated by the foot for the same 
reasou as the sand box has to be worked in this way, 
because the motorman’s hands and attention are required 
and occupied in other indispeneable ways. Fig. 49 shows 


Foot Gong. 
Еа. 49. 


the arrangement and action of such а gong, as mannfac- 
tured by the Ohio Brass Company. 


TRACK SCRAPERS. 


No one who has observed the way in which the grooves 
in the rail heads on horse tramways are cleared, by running a 
long deep shovel with a projecting depressed lip along the 
rails, a man armed with this weapon at the end of a long 
handle, working along each rail in succession, can have done 
otherwise than marvel that such a primitive could 
have continued so long in use. The and other 
conditions of working tramlines by electricity render it 
imperative to eubstitute a more reasonable system in 
their case, and make it indispensable to add an effi- 
cient soraper to each car end as a permanent adjunct of 
its equipment, The leading scraper is the one operated 
in every case, and effective traction is secured by its use 
whenever the rails are greasy and the grooves choked by dirt, 
mud, snow or ice, the scraper cleaning the rail thoroughl 
before the wheels pass over them. пе princip on whic 
these scrapers are constructed can be ily gathered from 
the accompanying figure (fig. 50), where it will be seen that the 
scrapers consist of plates with a projection fitting into the 
rail groove fixed at an angle to the axis of the truck so as to 
self clear the materials scraped from the track. These plates 
are borne оров arms fastened to a bar working in two sockets 
in the truck frame, a plate is fixed vertically at the centre of 
this bar, to the ends of which the ends of a chain are fastened, 
which rua ronnd a worm at the bottom of a vertical ratchet 


post moved by an ordinary ratchet brake handle, The whole 
arrangement is simple, light, effective and inexpensive. 
TRACK BRUSH, 


The necessary complement of the track scraper is the track 
brush. This finally clears away all the mud, &о., dislodged 


Le: 


~~ 


Fic. 50.—PzRoKHaM PATENT Track ВОВАРЕВ. 


by the scraper which would otherwise once more become 
spread over the rails and fill up the flange groove, and thus 
interfere with the proper propulsion of the ca-s. The track 
brushes are fitted to the guard boards at either end of the 
car with sufficient clearance from the rail when thrown out 
of work to prevent the wire heads from touching. There 
are two forms of holders in use, both produced by the Ohio 


Brass Company, fig. 51, known as the '*adjustable," and 


Еа. 51.—Traok BRUSE. 


the other as the “ reversible and adjustable," both being fitted 
to either vertich], horizontal or inclined guard boards as 
required. With the first the brush is placed in position by 
depressing the pipe standard, compressing the spring, and 
inserting а cotter into a hole in the standard at the required 


height, the brash being disengaged by the action of the 


spring when the cotter is removed. In the second form the 
height of the brush is not adjustable and the disengaging is 
effected by throwing up the holder, the engaging being auto- 
matic on the holder being thrown down. The sole advantage 
of this form lies in the brushes being examinable without 
removal, but their not being adjustable, as in the first form, is 
a decided drawback. These adjustable track brash-holders 
increase the life of the brushes some 500 per cent., and, 
therefore, save expense and trouble, 


Sanp Box. 


The accessory which follows next upon the track scraper in 
importance as an economiser of power and an improver of 
tractive efficiency is the sand box. To be efficient this must 
be arranged so as to be readily brought into use withont 
entailing any distraction of the motorman’s attention from 
driving his car, and must, therefore, be actuated by a move- 
ment of his foot. The internal construction must be such 
that the sand should never cake in the tapering funnel and 
shall always run easily and freely. The accompanying 
fig. 52 shows a type of sand box which meets both these 
requirements very satisfactorily. It is actuated by the 
pressure of the motorman’s foot on the projecting stud, and 
the wedge piece vertically fixed above the valve effectually 
prevents the sand from caking. 
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HEATERS. 
Although in the Southern portion, at least, of the British 
Isles the queetion of hesting tramway care can practically be 
ignored, for it is only once in many years that a winter occurs 


Fra. 53.—Dn:orrr “ Соммон Sansa” Samp Box. 


when heating is required, still in the Northern parts of the 
same Island winter can be depended upon as a yearly event, 
and not a mere accident, and there the question of the suitable 
form of car heating is one of considerable interest to the 
public travelling on electric tramways. Just as on railways 
the only satisfactory method of heating is by steam, so on 
electric tramways the only satisfactory method is by elec- 
tricity. In both cases the propelling power is thus utilised 
for heating purposes. In the United States the heating of 
railway carriages is generally effected by a closed stove 
burning anthracite or coke placed in one corner of the car, 
and to this stove can be traced some of the most appalling 
consequences of railway accidents, On the other hand, on 
British railways the chemical or hot-water foot warmer is 
generally the safe but wholly inefficient medium for con- 
veying warmth to the feet of long journey passengers. 
Both of these methods of heating have found their applica- 
tion on tramears, electric and otherwise, but neither can be 
called a success. The stove takes up too much room and 
requires more attention than the employés can find time to 
bestow, and the foot-warmer is even worse in a tramcar 
than in a railway carriage, as it cools far quicker and can- 
not so readily be replenished or exchanged. What is 
required in a heater to make it efficient for tramwa 
s is that it should be: (1) light and compact, (2 

май у manipulated by motorman or conductor, (3) not 
subject to getting out of order, (4) giving a uniformly 
distributed heat, which can readily be regulated between 
certain limita, (5) applicable without structural alterations 
to any form of car body. 


(To be continued.) 


REVIEWS. 


Unités Electriques Absolues. Leçons Professées a la 
Sorbonne. Par M. С. LiPPMANN, Membre de l'Institut. 
Rédigées par M. A. BERGET, Docteur ёз Sciences. Paris: 
Georges Carré et O. Naud. 1899. 


This reprint of & course of professional lectures at the 
Sorbonne is а more important piece of work than its modert 
title indicates. It is a clear, consecutive introduction to the 
electrical argument of the ether. The book opens with an 
introduction dealing with physical dimensions ; then follows 
a section of five chapters on the electrostatic system, leading 
to a statement of the circumstances in which energy is stored 
in the charges, and of the electrostatic system of dimensions. 
A section of five chapters on the magnetic system is succeeded 
by a chapter on the relation between the two systems of 
units, the meaning of the quantity v, and the different 
methods for its determination. The theorem of Kirchhoff 
that a disturbance travels along a conductor of small resist- 
ance with the velocity v, introduces the conception of v as 


the velocity of transmission through & medium, and ter- 
minates the section. A chapter follows, giving a brief state- 
ment—too brief—of Maxwell’s theory of the mode of trans- 
mission of the simplest electrical disturb snce—a plane wave 
—in a non-conducting medium, and some account of the 
identification of the corresponding speed with the known 
velocity of light. A final chapter on the two principles of 
the conservation of energy and electricity and their applica- 
tion to reasoning on tbe properties of matter concludes the 
argument. An appendix describing an ingenious mercurial 
galvanometer is like the seal of a document ; it identifies the 
writer, but adds nothing to the substance of the writing. 

M. Lippmann’s treatment of the subject is that of a 
physicist, not of a mathematicisn. Much of his argument 
is, of course, stated in symbolic form for reasons of brevity, 
bat there is very little which could not be clearly given in 
words. The object set out in the preface ie conspicuous 
before the author’s mind at every point. He desires tostate 
briefly, lucidly, cogently, the experimental facts, and the 
course of reasoning that have established the accepted theory 
of electrical action, and he recognises that neither exact 
ttatement, nor clear apprehension of the argument, requires 
the use of the specialized logical processes of higher mathe- 
matics. Simplicity of treatment is the note of the book. 

Pourtant la complexité de cet ensemble n'est qu'apparente, Les 
unit és absolues ne servent qu'à simplifier les trois équations 
é:émentaires qui régissent les phénoménes de l'attraction électrique, 
de l'électromagnétisme, et de l'induction. Ce sont ces trois équations 
éémentaires qui, seules, sont mises en œuvre dans tous les pro- 
blémes, sans que l'on ait à faire intervenir de théories ou d'hypothéses 
supplémentaires. Si l'édifice est grand, la charpente en est simple: 
c'est ов que j'ai cherché à mettre en évidence dans ces L«cons. On 
n'y trouvera donc qu'une analyse limi'éóo au strict récessaire, et que 
des descriptions de méthodes et d'appareils réduits presque à leurs 
principes. 

In several ways M. Lippmann's treatment of the subject 
differs from that of the English books. The electrical 
potential at a point is defined in the firet place as a 
geometrical function of the distances from the charges, not 
as the measure of the energy of a charge placed there; and 
care is taken not to suggest any similarity between electrical 
energy and а force function. The student’s attention is 
drawn directly to the analogy of the movement of elec- 
tricity with that of heat, and away from any analogy with 
the movement of matter. The question between the two 
modes of treatment is one of educational convenience, and 
the success of the teaching is the critical test. M. Lipp- 
mann's method seems to have the disadvantage that the 
student's previous familiarity with the notions of mechanics 
and attractions, which though difficult must of necessity be 
acquired, is not made much use of. On the other hand, it 
leads to the exceedingly elegant treatment of problems by 
means of reversible and irreversib'e cycles, similar to those 
used in the theory of heat. We have not seen this interest- 
ing treatment used in any other educational work on 
electricity. On the whole, M. Lippmann seems to be 
quite right. The difference between the flow of a frictionless 
massless fluid, such as a student must inevitably, for the 
present, picture in his mind electricity to be, and the move- 
ments of rigid bodies, is so great that the student may lose 
more time than he gains by learning to extend, to the pro- 
sings of electricity, the dynamical conceptions obtained 

rom the mechanics of rigid bodies. At the same time, M. 
Lippmann is careful to point out the great distinction between 
the modes of the flow of heat and electricity along conductors, 
and gives Kirchhoff's proof, that in a steady flow of elec- 
tricity there is no charge in the mass of the conductor, an 
argument that leads inevitably to the corollary that the flow 
of energy takes place in the dielectric. 

Among points that have attracted onr notice in reading 
this book we may mention Prof. Lippmann's abeolute electro- 
meter, the measurement of resistance in absolute measure in 
electrostatic units, and tbe very clear account of seven 
different waya of measuring it in electro-magnetic units. The 
representation of the couple produced by an element of 
current on a magnetic pole, and the proof that it vanishes 
with a closed circuit, is an elegant geometrical proposition, 
but exhibits forcibly the artificiality of the whole conception 
of single poles. We note an error here : the angle, 0, on 
which the argument turns is the complement of that defined. 
In Kirchhoff's important theorem of the propagation of an 
electric disturbance along a wire, v is introduced in a way 
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that is unintelligible without further explanation, but the 
editor has probably omitted matter that the professor would 
have introduced into a verbal discourse. : 

The final chapter on the principles of conservation of 
energy and electricity is of great interest, as employing a 
mode of reasoning not commonly found in educational 
works on the subject. | 

We have given to the notice of this work more than usual 
space, because, more than any other comparatively 
elementary book we know, it is cast in the mould of logical 
sequence, not of the historical sucoession of discovery. 
M. Lippmann has extracted from the material of elementary 
works on electricity only what is necessary for a statement of 
his theory, and from the two primary facts, the mutual 
actions of two charges at rest and of two charges in motion, 
giving the electrostatic and the electro-magnetic forces, he 
advances up to the theory of the propagation of electrical 
disturbance in a dielectric, and places the student in a 
secure position for further advance. The introduction of 
the idea of a magnetic 
properties of iron and quite superfluous in the subject of 
electro-dynamics, is rendered inevitable by the definitions of 
the unite, We greatly appreciate a book which places the 
electrical argument so clearly before studente, free from the 
symbolic haze so repulsive to some, and from the mass of 
experimental detail not to be assimilated by others. 


En resumé, je n'ai pas songé à condenser, en un court volume la 
matière de plusieurs ouvrages spéciaux. Је désire seulement avoir 
rendu l'étude de l'Electricité plus claire pour les jeunes physiciens, 
peut-étra aussi pour quelques mathématiciens curieux: ceux la 
n'ignorent pas combien il importe de savoir, en Physique Mathé. 
matique, ce que l'on met dans ses équations. | 


Municipal Electricity Supply. By А. H. GIBBINGS. 


We have received a оору of the above publication, which 
deals almost solely with the “Commercial and Business 
Aspects" of municipal supply. In the preface the author 
says :—“ My experience teaches me that it is the want of a 


full, exact, and comprehensive knowledge, which aoccunta in 


too many cases for а hesitating and unbusinesslike policy on 
the part of electricity committees. I have, therefore, en- 
deavoured to present the matter in such a form, that the 
ordinary business man may gain some idea of the peculiar 
conditions which render the supply of electric energy 
different from that of most marketable commodities,” 
(Italics ours.) The author is too modest, for if his book 
will not do more than give “ some idea” to his non-technical 
readers who possess business instincte, they must be very 
dense indeed, and we can hardly see the object of writing a 
book with the intention of giving “some idea," when a 
„full, exact, and comprehensive knowledge” is said to be 
necessary, except upon the socialistic principle of a ual 
education, so that unborn generations may reap the fall 
advantage of hereditary training. 

The book is divided into 12 sections. Section I. deals 
with Committees of Management, and is practically a résumé 
of a paper read by the author at the last Convention of the 
Municipal Electrical Association. An extract of three or 
four lines will explain the objects of the весіїоп :—“ In a 
few years the necessity will arise in all but the very smallest 
townships to form numerous small sub-committees, each of 
which will be separately responsible to a main or general 
committee.” This is a debatable subject, and amongst muni- 
cipal engineers opinions are divided, some holding the view 
that supervision of detail by committees or sub-committees 
is even now frequently overdone. With this view we are 
inclined to agree, when we see committees taking a tour all 
over Great Britain, or, Perhaps, the Continent, in order to 
settle & point upon which their engineer should be quite com- 
petent to advise them. Directors of large companies leave 
ns matters of detail to their officere, and wisely во, we 

ink. 

Section 1I. deals with the wiring of premises by the local 
authority. Quoting the Corporation of Bolton, who do 
their own wiring, it says:— Another advantage gained by 
doing wiring is, that should anything go wrong, our customers 
have only one party to deal with, viz, the Corporation." 
From the customer's point of view this is doubtless an advan- 


le, an idea connected only with the 


tage, but we should hardly think it is so to the Corpora- 


tion. 

Section III. deals with the various methods of charging 
for energy. 

Seotion IV. refers to electric motive power, and shows the 
advantages to be derived both by the user and the under- 
taker by its extended adoption. In replying to the 
objection that in the winter the motor load overlaps the 
lighting load, the author says :—“ A certain proportion of 


. the porer for motors is bound to overlap the maximum of 


the lighting load, but the greater proportion undoubtedly 
occurs before 5 p.m. throughout the year.” As in London 
in foggy weather it is frequently quite dark at 4 p.m. or 
earlier, the overlap may be serious if motive power to any 
great extent is demanded. 

Section V. is a detailed description of the system of “ hiring 
out of motors, arc lamps, &c.," as adopted by the Bradford 
Corporation, including the book-keeping with book heading 
report forme, invoices, &c., complete. In this section also 
appears Directions to be observed to ensure the safe 
and satisfactory working of Electric Motors,” including 
amongst other Пеон the following :—'* The motor must 
never be started with load on,“ and “it must not be used 
until full speed has been attained.” Both very desirable pre- 
cautions, but what becomes of the objection so frequently 
urged against the use of alternating current motors, viz, 
that they cannot be started on load ? 

Section VI. is a dissertation on the advantages of “free 
wiring when conducted by a well-known Free Wiring 
Company,” and we should think the remainder of the 
numerous advertisers in the book will be jastly jealous when 
they discover that this firm practically monopolises a whole 
section of nearly 17 pages. 

Section VII. deals with and describes the merits of the 
system of free supply of incandescent lamps in vogue at 
Bradford. 'The author points out that the terms * free 
wiring and free supp y of lamps ” are incorrect, but are 
used for convenience. As a matter of fact, the lamps are 
* given away " very much as the teapot and other things are 
* given away with a pound of tea.” 

Section VIII. describes the method of supply by means of 
* penny-in-the-slot," or prepaym»nt meters, and goes con- 
siderably beyond the alleged object of the book in describing 
at length the detail construction of different meters, and 
one case apparently consists of the greater part of the patent 
specification, including the detail drawings. 

In Section IX., on side-street lighting, the author waxes 
justly enthusiastic as regards public lighting by electricity 
generally, and we cannot help admiring his confidence when 

e says: It may be taken for granted that it has already 
been amply proved that arc lighting is the most satisfactory, 
the most economical, and, in fact, the only practically pos- 
Bible way of lighting the main streets of any town, acid that 
all other methods will shortly become obsolete.” The systems 
of lighting side streets by means of incandescent lamps, as 
adopted by Bradford, Brighton, Chelmsford, Hanley, Derby, 
Portsmouth, Taunton, and other places, are described, and a 
good case made out in their favour. 

Scotion X. is headed, “ Fitting up and Managing a Cor- 
poration Showroom,” but consists chiefly of a list and par- 
ticulars of the various causes of dissatisfaction of the public. 
The author in this section refers to the notable unreliability 
of fuses, and considers that a more desirable arrangement 
would be a maximum current automatic cut-out switch, 
which could be readily replaced by the consumer. We are of 
opinion, however, that if fases are troublesome, automatic 
switches would be far more so, as the rush of current due to 
a momentary short has been known to knock over main cut- 
outs before the small single-lamp fuse could “go,” thus 
putting a whole house in darkness where only one lamp 
would have been extinguished had the much-maligned “ main 
fuse " been used instead, 

Section XI. deals with extensions to outlying districts, 
and the last section describes various purposes for which 
electrical energy may be used. The book contains much that 
is of interest to municipal men, and should be the meane, if 
read by members of committees, of giving them a far 
better idea of the commercial side of electricity supply than 
many of them now possess. At the same time, we are of 
opinion that much of the matter is irrelevant, and might with 

vantage have been omitted. 
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Dictionnaire Technique, Francais-Anglats, des outils et 
utensiles employés dans les métiers manuels, la petite 
industrie, le ménage, dc. By A. S. LovENDAL. Paris: 
Boyveau et Chevillet. 


This is a small collection of the names of tools used by 
French mechanios with English equivalents or translations, 
and contains many curious and unfamiliar terms. The tools 
referred to are exclusively those used in a few small manual 
trades, and the book would be useful rather to tool and 
hardware dealers than to стоя The arrangement of 
matter of this kind is obviously rather difficult. The editor 
disposes the items in two wa He collects together the 
names of all the different tools of one kind, where these are 
 numeroue, as in the case of files, of which more than 120 
different sorta are named, and of pliers, about 100 different 
sorts; and collects together the names of tools used in each 
particular trade. This is probably convenient for ио, 
who have some knowledge of the subject they are dealing 
with, but very inconvenient when that knowledge is absent. 
In the advertisement are mentioned several French tools with 
curions names, as instances of the difficulty of recognising 
such terms without a book of this kind. We wonder how 
many Englishmen would know the meaning of Fer de 
moulure de doucine, Bigorne, Vastringue, Bedane. The 
book should interest lexicographers. 


‘CORRESPONDENCE. 


The Price of Electrical Energy at Morecambe. 


Referring to the notes on the above in last week’s issue, 
I should like to point out that as Morecambe is quite a 
summer resort, many of the shops and restaurants, as well as 
the piers, &c., close during the winter season. The former 
are charged 5d. per unit, whereas the latter have had the 
charge increased to 7d. per unit. 

I may mention that a firm of electrical contractors have 
been fitting up one of the piers since the beginning of the 
year. When nearly completed, the Pier Oompany are 
informed by the Council's engineer, who also is, or was, 
the Pier Company’s consulting engineer, that the price to them 
would be 7d. per B. T. U. Subsequently we hear of the gas- 
fitters on the job. | 

Can the Council afford to lose such consumers? I hardly 
think so. 

Their summer load corresponds exactly with the winter 
load of most inland towns, where there are similar consumers 
to the piers, &c., but up to the present I have not heard of 
any town increasing the price to such consumers 40 per cent. 
per unit, which, without donbt, is exorbitant. 

Personally, I should advise the Counoil to adopt the 
“Wright system of charging and equalise the above prices. 

D. O. F. 

July 12th, 1899. 


Electrolytic Methods of Zinc Extraction. 


My attention has been drawn to an article appearing in 
your iseue of July 14th, entitled “The Electrolytic Methods 
of Zinc Extraction ы 1 E like to point out E 
errors occurring in the iculars given of my process. In 
the first the mai н not been tried b the British 
Broken Hill Company in New South Wales ; in the second, 
the works in Cornwall are about to be removed to near 
London, where the process will be worked on an extensive 
scale. 


Shed. Cowper-Coles. 
Westminster, July 14th, 1899. 


I have read the above letter from Mr. Cowper-Coles with 
interest. 

With reference to the first error, I may refer Mr. 8 
Coles to the reports of the directors of the British Broken 
Hill Proprietary Company for the half-year ending December 
318%, 1898, which contains the following statement :— 


Mr. Oowper-Ooles's inventions for extraction of z no, while pre- 
senting many elements of ingenuity and promise, have disclosed 
an When tested on a commercial scale, which have not hitherto 
been remedied, and no other process has come under the observation 
of the directors which appears to answer their requirements.— Times, 
April 5th, 1899. 

Whether the actual trials which led the directors to this 
decision were made in this country or in New South Wales, 
is certainly of seco importance. | 

As regards the second error, I stated in my article that 
the Cowper-Ooles zinc extraction process had been tried in 
Cornwall in the years 1897-98. Mr. Cowper-Coles now 
confirms this statement by the information that “the works 
in Cornwall are about to be removed to near London.” 
Where is the error ? 


July 17th. 


John B. C. Kershaw. 


Disclaimer. 


We notice in your issue of yesterday a report of the first 
meeting of creditors of J. О. N. Hilton, electrical engineer, 
of Trafalgar Works, Bow Common Lane. The debtor in his 
statement of affairs refers to his connection with the firm of 
Nalder & Hilton, Limited, whose business, he states, is now 
conducted by а receiver for debenture-holders. As the 
similarity of names may cause some confusion both to the 
trade and to the publio, we think it only right to inform you 
that neither our company, nor any director, servant, or agent 
thereof, is, or ever has been, directly or indirectly connected 
with the firm of Nalder & Hilton, Limited, or the Nalder 
rine Harrison Construction Syndicate mentioned by the said 

tor. 

We shall feel obliged if you kindly publish this letter. 


Naider Bros. & Thompson, Limited. 
E. Тномрзом, Managing Director. 


LEGAL. 


AGENTS AND PARLIAMENTABY BILLS. 


BmroRE the Court of R:ferees at the House of Commons on July 
11th, an interesting case arose as to the ability of a public company 
to withdraw the powers if bad granted to its agent in the promotion 
of a Parliamentary Bill. The Bonth Staffordshire Tramways Com- 
pany are promoting a Bill in the present Session to empower them 
to lease their tramways to the British Electric Traction Oompany, 
by which the lines could be worked by electricity. This Bill had 
been approved at a Wharncliffe meeting of the company though 
three of the shareholders who dissented were now petitioning against 
the Bill. In their petition they were joined by about 20 other share- 
holders, and the /ocus of these was opposed by the company, though 


‘the locus of the original dissenting shareholders was necessarii 


у 
allowed. Bat since the petition was presented the position has 
changed. A week ago the tramways company held an 5 

meeting at which it was decided that Messrs. W. and W. M. 

all should be appointed agents to their Bill in place of Messrs. 

Sherwood & Oo., and that they should take such steps as they thought 
fit to withdraw the Bill or appear before the Oommittee. 

Mr. Q. O. (instructed by Messrs. Bell) now appeared for 
the company, and said they did not propose to object to the locus of 
the tioners. 

. Онлиров LR, Q. O. (the S er's counsel) said, so far as 
that House was concerned, Messrs. Bell were not the agents of the 
promoters of the Bill The rules of the House did not allow an 
agent to be changed without the consent of that agent, and Mears. 
Sherwood had not consented. 

Mr. LrrrLEB contended it was against the law of the country for 
any agent to act without tbe authority of his principal. No rules in 
the world could ever override that doctrine. 

Mr. Снлнров Іаан that, во far as that House was con- 
cerned, there had been no change in the agents. The examiner, Mr. 
Somerset, had refused to allow any change in the name of the agents 
of the Bill, and Messrs. Bell had no power in the matter. 

Alter some discussion, the OHAIRMAN said the Court thought the 

uestion between the two parties should be settled outside, and dis- 
owed the locus of the petitioners. 


METROPOLITAN ELECTRICO SUPPLY Company, LIMITED, v. ABMANNI. 


Ат Bow Street on July 17th, before Mr. Lushington, Luigi Armanni, 
mechanical and electrical engineer, of Warwick Oourt, Holborn, 
appeared to an adjourned summons charging him with feloniously 
abstracting and consuming electricity belonging to the Metropolitan 
Electric Supply Company, Limited, contzary to the Electric Lighting 


Act, 1882. Mr. R. D. Muir supported the summons on behalf of the 
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company; Me. Lloyd Humphreys defended. In this case, which has 
been in progress sinc3 May 26th—this being the sixth hearing—it is 
alleged that the defendant, by makiog a connection between two 
fuse boxes in his instaliation, had thrown the meter out of circuit 
and 1 * prevented its registering the amount of electricity con- 
sumed. 

Two expert witnesses were now called for the defence, who said 
that the suggested short circuit would, if it had existed, have been 
immediately detected by the company’s wireman, and accounted for 
the small register cf the meter by the fact that (possibly owing to 
the vibration caused by the mechanical work in progress) а screw in 
the meter bad worked lcose, which would at first cause it to register 
imperfectly, and did, in fact, eventually stop it altogether on 
June 27th. 

Mr. LusRInd ron said that the case was one fora јату, and com- 
idm the prisoner for trial, allowing bail in two sureties in £50 
сас 


ANGLO-AMERICAN TELEGRAPH Company, LIMITED, v. METROPOLITAN 
Finance CORPOBATION, LIMITED. 


In the City of London Court on July 14th, the Anglo-American Tele- 
graph Company, Limited, 26, Old Broad Street, sought to compel the 
Metropolitan Еіпассз Corporation, Limited, Parliament Mansions, 
Victoria Street, to pay a sum of £8 103. 6d. for transmitting cable 
messages to America. 

Mr. Т. H. Агроов (Messrs. Aldous & Welfare), solicitor for the 
plaintiffs, stated that in February Dr. Griffia, the chairman of the 
defendant corpora' ien, asked the plaintiffs whether be might open an 
account with them, snd send cables. They stated that he might, and 
cable messages were received from the defendants, one letter baing 
written by the managing director of the company. Now the 
defendents wanted to вау that the Doctor had sent the messages on 
bis own account, and not on behalf of the company. The managing 
director, in answer to the summons, said the corporation had never 
sent cables through the plaintiffs, and they were in no way liable for 
what Dr. ОгіВа had chosen to do. The company had in no way been 
a party to the account sued for bing incurred. 

Mr. Commissioner KznB said he would adjourn the case for Dr. 
Griffin to be added as co-defendant. 


THE Grascow TELEGBAPHS. 


Tun Railway and Canal Commiesioners—Lord Stormonth-Darling’ 
Sir Frederick Peel and Viscount Cobham—sat in the High Oourt of 
Justiciary on July 116 and 12tb, when the difference which had 
arisen between the Poetmaster-General and the Oorporation of 
Glaegow, on an application by the Postmaster to lay lines of tele- 
graphs in certain streets in Glasgow, came under consideration, 
Evidence was led on both sides on July 11th, and Mr. Shaw, Q.O., had 
a idressed the Commissioners on behalf of the Corporation when the 
Commiseionors rose that day. 

Oa the following day the BoLicrroR-GzNEBAL, on behalf of the 
Crown, said the Postmaster-General was there dealing with a body 
which had & very limited interest in the matter under consideration, 
bꝛeaute it had only an interest to this extent—the surface so far as 
that was to be used for purposes of ordinary traffic, and the subsoil so 
far as they required it for the placing of sewers or drains. Bat they 
had no other right at all—no i1ight of proprietorship or any other 
right whatsoever—as construed in the case of the Glasgow Coal 
Exchange against the Glasgow City and District Railway. The ques- 
tion therefore came to be not between parties having private or pro- 
prietary interests, but between two bodies, the representatives of the 
public in two capacities—one the Postmaster-General, representing 
the whole public using the telegraph: or telephones, and in 
an especial degree representing the city of G w, because 
they would necessarily use these telephones; and the other 
a body representing the same public, so far as Glasgow was concerned, 
having rights of passage over the streets. The question wasas to how 
the interests of the pablic were to be represented, and there was a 
greater public interest represented by the Postmaster-General than 
the Corporation of Glasgow. If compensation were to be given that 
was not one of the matters which the Commissioners should bs asked 
to measure, but was a Lands Clause matter. The Corporation had 
only a right to keep these streets in order and to allow the people to 
travel on them. The public would travel just as before, and the 
Grains and pipes would be there jast as before. What, then, was the 
basis upon which the Corporation were to get niary con- 
sideration? On the question of pecuniary conrideration what were 
they to give the Po:tmaster-G»neral? They didn't give any right. 
If they got their pipes accommodated they had no right in anything 
elee. They bad no right in the subsoil of the street exoept it was 
cccupied by their pipes. They had no title to give, and their consent 
did not give the Postmsster-General any right, because, if any man 
had a right to the soil, the Postmaster-General had to pay him for 
that. The Corporation were not vested in that property, and they 
had no right, title or property in it at all. The basis of compensa- 
fion, he maintained, completely failed, and the soil ground for the 
Postmaeter-General being entitled to ask ccnsent was just, because in 
1863, when the consent was first stipulated for,the Court said that 
was a matter in which, in so far as the public interest was concerned, 
the bcdy vested in the streets for public purposes was to be heard. 
It failed in every respect, in fact, in law, and in equity. Nothing 
was taken from tke Corporation and notbiog should be paid. 
Further, that was & tbing that had never been done before. The 
Commissioners were asked to make an entirely new departure, and to 
impose pecuniary terms upon the Postmaster-General for matters 
which had been arranged with other towns withous any sach terms 


having been thonght of. What was proposed to be done was all in 
the general interests of the community, for any alteration in the 
systems which would remove the chances of things going wrong 
tended to the general benefit of the community. He further sub- 
mitted that the question of pecuniary terms was not competently 
before the Commissioners. e attempt of the Oorporation to 
bring that in was an after-thought brought in after the difference 
had arisen and after the difference bad been considered. The 
difference was constituted before any appeal was made to the Sheriff, 
and it was only that difference made to the Sheriff, and that differ- 
enca only, which the Commissioners could determine. He demurred 
entirely to the view that that was done at the instarce, or in the 
interests of the National Telephone Ccmpany. That had not been 
proved. If the bic get Company been at the back of the 
movement, he would bave expected that the Pate iee Company 
would have said to the Post Office: We applied for this un oun 
system all over Glasgow, and you should do the same. Instead of 
that they had only a request by the Post Office for an underground 
service from one place to another. He submitted that the jadgment 
of the Sheriff should be repeated, and consent given without con- 
ditions and terms. 

Lord SrogxosTH-DanRLING said the Commissioners would take time 
to consider the question, and the decision would either ba communi- 
cated in writing to the parties, or it might be delivered in Oourt 
before July 20th. 


HoLLrpAY v. NaTIONAL TELEPHONES COMPANf. 


Тнв Court of Appeal on July 17ch gave judgment in favour of a Mr. 
Holliday, who had brought an action for damages for al injury 
against the Nations! Telephone Company. Mr. Holliday was injared 
by the explosion of а benz line lamp which scattered molten solder 
over him as he was passing a spot in Olapham where telephone wires 
were being laid down. Ia th; City of London Court be was awarded 
damages, but in the Queen’s Division judgment went against 
him. The decision of the County Court was now restored. 


PARLIAMENTARY COMMITTEES. 


Взлрғовр TRAMWAYS AND IMPROVEMENT BILL. 


Тиш Bill, which is promoted by the Corporation of Bradford, and 
which was originally opposed by the Corporation of Leeds, and the 
localauthorities of Baildon and Bhipley, and by other parties, and 
the object of which, amongst other things, is to construct effective 
tramways between Bradford and Leeds, and to secure the regulation 
of Baildon Moor, was down for hearing before a Committee of the 
Honus3 of Lords, presided over by Earl Egerton, on the 11th inst. 

The opposition was, however, withdrawn, by agreement between 
the parties, and it was subsequently stated that the Bill would come 
before the Committee of the Earl of Morley (Chairman of Committees 
of the House of Lords) as an unopposed measure. 


Ват ғовр ОовРОВАТТОН BILL. 


Он July 12th the Police and Sanitary Oommittee of the House of 
Commons (presided over by Sir Stafford Northoote) considered the 
Salford Corporation Bill. This measure is & small omnibus Bill 
dealing with police and sanitary powers in general, and it also pro- 
vides for powers in connection with the working of the tramways 
which are shortly to be acquired by the Balford Corporation and urban 
districts adjoining from the Manchester and District Oarriage aud 
Tramways Company. The Bill was opposed by the Manchester Shi 
Canal Company, the Lancashire and Yorkshire and the London an 
North-Western Railway Oompanies, and the Swinton and Pendlebury 
Urban District Councils. 

Mr. FrrzGBBALD, in opening the case for the promoters, said that 
the lease of the tramways granted to the Manchester Carrisgo and 
Tramways Company would ¿xpire in 1901, and the Corporation 
intended, on the expiration of the lease, to work the trams them- 
selves and convert them into electrical trams. Under the present 
Bill they took power to 1econstruct the entire system. The oppo- 
sition of the railway companies was as to certain lands which it was 
proposed to acquire in the vicinity of Exchange and Victoria stations, 
and they also desired that protection should b> given them where 
the tramways crossed their bridges. The Bwinton and Pendlebury 
Councils had arrived at an agreement with the Corporation as to the 
working of the trams,and they wished that agreement to be scheduled 
to the Bill. The Oor ion did not озо to this in principle, but 
difficulties were found to have arisen in Parliamentary practice. Ав 
tothe Ship Canal Company's opposition, Mr. Fitzgerald pointed out 
that the company claimed that they would have to adjust their bridge 
in Trafford Road to such a nicety, and to take such care in acoom- 
modating the tramways, that the Corporation ought to pay for the 
necessary works and the signalling that would be requi The Cor- 
poration, on the other hand, said that they originally owned the 
whole of the rights of the road, and that the canal interfered with 
them, not they with it. He offered to pay the initial cost of the 
signalling apparatus, but the Canal Company must work it. 

Evidence in support of the Corporation’s cass was led, and 

Mr. Pemper, QO., addressed the Committee on bebalf of the 
Swinton and Pendlebury Councils, and the Committee iatimated that 
they thought the agreement should be scheduled in the Bill. 
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The tion of the Ship Oanal was not finished wh Com- 
mittee adjourned, p 2 ИРЕ 


ETHIC EOM. 


On the following day the first matter which came up for considera- 
tion by the Committee was the question of the bridge of the com- 
pany over the canal at Trafford Road. The Corporation proposes to 
carry its tramway across this bridge, and the Ship О Company 
objected, unless all responsibility for the workiog of it was assumed 
by the Corporation. The latter offered to pay for the neces. ary works 
to make the bridge suitable for carrying electric tramways, provided 
that the company would work and maintain the semaphores. The 
Committee thought this was a reasonable offer, and inserted a clause 
providing that the Corporation should pay for erecting the signalling 
apparatus, and that after it was erected the company should main- 
оь 8 was = taken оп ене of the London and 

orth- Wes way Oompavy regardiog the compulso ui- 
sition of land, and the Comma ње again adjourned. fuesen ee 


BUSINESS NOTICES, &oc. 


The Electrical Company, Limited —We understand 
that the Electrical Company, Limited, of 122—124, Charing 
Cross Road, W.C., has just filed its balance sheet, which shows 
results beyond all expectations. After writing off the stock 
considerably, and writing off the patents, fixtures, plant, &c., 
to ls., the net profits amount to over £4,000. The directors, in 
view of these f&vourable results, recently resolved that the 
company should undertake large installations, particularly for 


transmission of power plants, of which they have several up to 


500 н.р. in hand already, and for this reason the capital has been 
increased to £50,000. "The Electrical Company, as is well known, is 
affiliated to the Allgemeine Elektricitáts-Gesellschaft of Berlin, 
the character and extent of whore work is very familiar to 
English electrical engineers, and the Electrical Company claims 
that no plant can be too large for it to take in hand. It has been 
further resolved that the company's electrolier department shall 
be removed to other premises, and the available space be con- 
verted into technical departments, drawing offices, &c., to facilitate 
the working out of the larger schemes which are anticipated, with 
the greatest rapidity. With an excellent staff of first-class 
eugineers, the company is convinced that its basiness will increase 
on the same enormous scale as during the last two years. We 
have received from the company a large illustration of the interior 
of the immense works of the Allgemeine at Berlin, also a reference 
list of various dynamos and motors made by the company, a list 
of theatre installations carried out by them, and several other 
excellently illustrated catalogues in which the German company's 
manufactures are shown, among the photographs being views of 
some of the large lighting, power, and traction plants executed by 
them, including a list of three-phase transmission of power plants. 
The Electrical Company is already making considerable headway, 
for we understand that it has now over 4,000 H.P. running in the 
United Kingdom. The company has our wishes for success in ita 
new development. 


The Copper Market in Jane.—Messrs, H. R. Merton 
and Co.’s circular for the month ending June 30th, shows that 
duriog June the supplies of ropper have been equal to 17,925 tons, 
while the deliveries have reached 19,077 tons. The corresponding 
figures for June, 1898, were 19,145 aud 18,833 tons respectively. 
The decrease in supplies, as compared with June 12 months ago, 
extends to shipments from Spain, Portugal, Chili, Australia, and 
miscellaneous countries ; only the American shipments to Europe 
show an increase. In view of the large number of mines which 
have been floated as companies duriog the last 12 months, aud the 
influx of new capital ioto the copper mining industry, this non- 
expansion of supplies from countries other than America is 
disappointing, for, as pointed out ia our previous reports, it is to 
these countries we must look for the increased supply which will 
prove fatal to the iafluence of the Amalgamated Copper Company. 
The excess of deliveries over supplies has resulted in a decrease 
of stocks by 1,152 tons during June, and the stock of copper on 
June 30th stood at 29, 004 tons. The prices of G.M.B.’s havo not 
fluctuated much during June, the values at the different dates 
being as follows :— 

May 31st, £76 158. June 156, £75 103. June 30th, £76 15s. 


The relative prices of copper and aluminium, for conductora of 
equal length and equal sestional resistance are now represented 
by :— 

8.93 х 8.57 x 59 4.508 _ 116 

2:68 x 145 x 100 3,886 100 
There has been a decided lull in the flotation of new mining 
companies duriag June, and the prospectus of only one company 
has come under our notice. This is the Ray Copper Mines, 
Limited, capital £250,000, £50,000 of which is to be reserved as 
working capital. This company has been formed to acquire 52 
mining claims, and a reduction plant at Mineral Creek, Arizona. 
The locality is 45 miles from the South Pacific Railway. 190,009 tons 


of ore, averaging 53 percent. of copper, are in sight, and developments 


of the properties are expected t5 increase this to 2,000,000 tons. 
The plant at Mineral Creek is equal to the treatment of 75 tons ore per 
day. The Globe Minerals Exploration Company are the vendors, and 
are re-selling for £210,000, payable £95,000 in cash, and £115,020 ia 
shares. In view of the large number of new companies floated іа 


«^ 


London during the first half of this year, the following remarks, 
which appeared in the issue of the Engineering and Mining Journal, 
of New York, for April 15th, 1809, are of interest, and emphasise 
the need for caution on the part of investors. We have more than 
once drawn attention in these reports to this aspect of the recent 
activity in the copper mining market, but the Engineering and 
Mining Journal, of course, speaks with special information con- 
cerning American mines :— 


Just at present the rapid increase in the price of copper and in the prevailing 
boom in copper shares, in the Boston and in the foreign markets have made 
on stocks a favourite investment, and especially attractive to buyers of 
min shares; and the соррег vein is being worked accordingly. It is not 
possible to go at length into all the statements of the prospectuses and advertise- 
ments which crowd our desks. These all have a certain family resemblance; 
references to the rosperiiy and heavy dividends of the Calumet & Hecla, the 
United Verde, and a few other noted copper companies, constitute the bulk of 
the document, followed by a very little vague information—or misinformation— 
about the speoial company in question, and often by claims which, to the mining 
men, are so evidently ridiculous as to establish their falsity without further 
investigation. But these documents are not intended for the man who knows 
anything of mining; they are for that section of the publio which is not informed, 
and the less that readers know, the better for the purposes of those who write 
and issue the documents. A favourite plan is to avoid all accurate description 
of the property itself, and to base its claims upon its neighbourhood to some 
well-known mine, which, it is assumed, will assure the value of the new property. 

We have hardly space here to give a list of all the companies of doubtful 
value, which are now before the public; but it may be well to mention a few 
conspicuous instances, and to refer to a few prospectuses which need oritioiem, 
to say the least. Perhaps the most conspicuous offender in the list is the 
Bpenszuma Gold Mining and Milling Company, of Arizona, which, we are 
informed, is disposing of stock through its agents among Connecticut farmers, 
in the towns along the Hudson River, and in other places, which are not likely 
to contain parties having information about mines. 

Just at present, Arizona seems to be a favourite ground for these wild-cat 
companies, and especially for that class which are trading on the reputation of 
established mines, One conspicuous offender of this class is the Copper King, 
of Arizona, which has advertised extensively and bas scattered prospectuses 
and ciroulars all over the country. The company is trading on its similarity in 
name and the neighbourhood of its claims tothe Copper Queen Mine, although 
the owners of that and other properties had long ago Bag ratis the district 
thoroughly, and would certainly have taken up any claims of value had they 
existed there. This company not only trades on the similarity of names, but 
illustrates its circulars with views of the extensive buildings of the Copper 
Queen, thus attempting a deliberate fraud upon the readers. 

We find other instances of trading on name and proximity, without going 
outside of Arizona, and although in these cases we have not been able as yet to 
make the necessary investigation to prove their worthlessness, they are at 
least destitute of all proven or developed values, and at the very best offer to 
the buyers of their stock gambles of the wildest kind. There is also the pre- 
sumption that the neighbouring companies which are operating on a large 
scale would not leave valuable properties which they could have easily secured 
lor themselves at the slight expense of locating and a little exploration and 
assessment work. In this class, we have the Arizona Copper Syndicate, which 
has claims at Clifton near the property of the well-known Arizona Copper 
Company; and a whole group—the United Verde, Jun., the United Verde ix- 
tension and the Val Verde—whose only distinction is that they are near W. A. 
Clark's well-kaown United Verde mines. 


Mercantile Publishing Syndicate, Limited, v. The 
Western Union Telegraph Company, and the International 
Cable Directory Company.—On Monday, last week, in the Queen's 
Bench Division of the High Court of Justice, the cages of the Mercan- 
tile Publishing Syndicate, Limited, v. the Western Union Telegraph 
Company, and the same v. the International Cable Directory Com- 
pany &nd another, came on for hearing before Mr. Justice Ridley. 
In these actions, Mr. Scrutton and Mr. Josephs appeared for the 
plaintiffs, who are the registered proprietors of a work entitled 
The Broomhill’s Comprehensive Cipher Code.” Mr. English 
Harrison, Q.C., and Mr. A. J. Walter represented defendants in 
both cases. Mr. Scrutton, in opening the firat case, said that in 
each of them the cause of action was the alleged infringement of 
ь telegraph code, of which the plaintiffs held the copyright. 
Plaintiffs alleged that their copyright had been infringed by a code 
called the Western Union Telegraph Code,” ostensibly printed 
and published and imported into England by the International 
Cable Directory Company, whose agents in England, Messrs. 
Lilley & Tall, were the defendants in the second action. In 
each case the allegations in defence were that the book com- 
plained of was not an infringement of that of plaintiffs. In 
answer to his Lordship, Mr. English Harrison, Q.C., said 
he had reasons for objecting to the two cases being taken 
together, but the decision in one case would bind the other. Mr. 
Scrutton then put in the certificate of registration of the plaintiffs’ 
code, which he said was primé facie evidence of their copyright 
uader statute, and the main question his Lordship would have to 
ascertain was whether the Western Union book was an iufringe- 
ment of plaintiffs. The learned Counsel quoted from decided 
cases, with a view to showing the application of law to the action 
in question, and then at some length Mr. Scrutton pointed out the 
similarity between the defendants’ book and that of his clients, 
the plaiutiffs. Their work, he said, was the result of 16 yeara 
experience, but the compiler of the defendants’ code said he only 
took nine months in its preparation. At first he used plaintiffs’ 
book sparingly, but it appeared that when he got near the end of 
his work he ‘‘ lifted” from the plaintiffs’ code iu large batches, 
mistakes and all, and upon that counsel askel his Lordship for an 
injunction against the defendants. At the end of Mr. Scrutton’s 
address, in the course of which he compared the works in dispute, 
Mr. English Harrison, Q.C., said that the code complaiaed of was 
made ia America under the superintendence of one gentleman, who 
had the aid of a number of others. It would appear from his learned 
friend’s opening that one or other of those assistants had copied 
part of the plaintiffs’ code. Ou behalf of the Western Union 
Telegraph Company, counsel intimated that he submitted to an 
injunction, and there were other terms which he need not 
mention, but which included the usual penalty. As regarded the 
other defendants, they had always denied that they had ever de ilt 
with the books at all. They had, however, been presented with 
one book, and some other people had been handed copies and 
asked to sell them for their own profit, but not in connection with 
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the recond defendant company. He (Mr. English Harrison) was 
afraid that there had been a technical infringement, and, therefore, 
he had to submit to an injunction. His Lordship made an order 


accordingly. 
Electrical Wares Exported. 


WERK ENDING JULY 12TH, 1898. | Үкик mme Jory 11ти, 1899: 
Adelaide ке Value EU 


Amsterdam. ee * ee Amsterdam . ee ee P 


Antwerp  .. bx es 2s 10 Barcelona .. 9 ae © 14 
Bahia. Teleg. mat. . 50 Barranquilla. Teleg.mat. .. 111 
Bombay ee ee ee ee 8 Bilbao. To: mat. е 6 ae 145 
Boulogne " 90 Bombay. Teleph. mat. .. 127 


Bue nos Ayres. Teleg. mat. m 450 Boston (U. S. A.). Teleg. apps... 2,796 
Cape Town и .. 165 ' Boulogne E M: ae 90 


Co ombo .. v a .. 210 Buenos Ayres „> Vs is 70 
Copenhagen. Teleg. cable .. 550 $ „ Teleg. wire 560 
Demerara. Teleg. mat. .. 99 | Calcutta .. .. „ 882 
Durban ee ee ee ee 20 Cape Town ee ee ee ee 176 
East London „„ we ex 108 | Christiania... .. ., 13 
Fremantle. Teleg. mat. .. B4 , Copenhagen $i. wo V. А 
Gothenburg vx - .. 189 | Delagoa y - Tm 2s 18 
Hamburg 60 | Demerara .. .. .. .. D 
Hicgo s 88 „ 119 з Teleg. mat... . 128 
Hong Kong.. $. КЕ .. 30 ban WES s ae oo 888 
Liban ee oe oe ee 50 | LI Elect. cable ee ee 1,482 
Lisbon. Teleg. cable ео ee 200 » Teleg. mat. . ee 1,857 
Melbourne. Teleg. mat. ©» 99 East London sx či .. 213 
Ostend a са Pe .. 80 Fremantle ie M se 18 
Perth.. ку - s .. 600 | Gothenburg si oe — 28 
Port Elizabeth ФЕ .. 191 | Hamburg. Teleg. mat. .. .. 600 
" Teleg. mat. 500 . Helsingfors .. x EM х» 39 
Santander. 70 | Hobart. Teleg.cable .. .. 180 
Shanghai. Teleg. mat... .. 800 | Kertch. Teleg. cable .. 8,000 
Singapore. Teleg. mat. . 22 | Las Palmas.. бж ae SQ 14 
Btockholm .. is E. và 12 Madras s ба - si 15 
» Teleg. mat... .. 915 , Mauritius .. wl. ае .. 15 
Bydney e a ЭЕ .. 775 | Melbourne .. Vs gs e 77 
^ Teleg. mat. ... 555 
New York .. T T .. 13 
Odessa a ; ee oe ee 15 
Ostend 92 ve bs æ. 20 
Perth .. ix i. vs o 18 
Port Elizabeth ee ee es 120 
oon % æ x. 85 
am ad .. 108 
À Teleg. mat. .. 117 
Shanghai ee ee ee ee 2,188 
| Bingapore .. vis .. 115 
| „ Toeleg. cable. 13,000 
St. Petersburg. Teleg. wire .. 110 
| Stockholm oe ee ee ee 86 
| Bydney же ae „ „4096 
„  Teleg. cable . 870 
| Tientsin Ф е ee ees eo 65 
| Wellington .. RE os ав -191 
! Yokohama. Elec. cable .. 188 
Total 45,718 Total T £85,490 

Foreign Goods Transhipped. 


Antwerp. Elec. mchpy... Value £80 | 


Electrical Wares Exported. 
Wirk momo JoLY 19тн, 1898. | Wir momo Jury 18TH, 1699. 


Alexandria. Teleg. mat. Value £12,551 Amsterdam ..Value £20 
Amsterdam 25 - .. 165 Boulogne. ЯУ .. 1,000 
Bahia Blanca. Teleg. mat. 98 Brussels T 
Bangkok .. ... .. .. 18 | Buenos Ayres .. ..  .. 1,496 
Barcelona .. «x is .. 400 ” „ Eleo cable. 900 
Bilbao T T x De 20 „ " Teleg. wire .. 964 
Bombay  .. РА 85 А! 18 Calcutta = En .. 268 
Bordeaux .. “© 88 ai 22 Cape Town.. E? e . 690 
Boulogne .. x A . 14 Christiania .. MS x ia 61 
Buenos Ayres bd с - 61 Colombo .. ae és . 218 
Calcutta - "I es 42 Copenhagen 3 5 " 80 
Cape Town.. M Ex .. 1,152 Durban T vx we . 211 
Copenhagen. Teleg. cable .. 49 | East London 5 „ 617 
Durban ТОР . . . 105 " " Teleg. mat. .. 1,076 
и Teleph. mat. ы 40 Gothenburg ай ЕЎ - 40 
Fremantle. Teleg. mat. .. 911 Hamburg a е .. 110 
Gothenborg. Teleg. mat. .. 181 Hong Kong не .. 505 
Halifax. 'Teleg. mat. .. .. 188 King George's Sound... a 67 
Hamburg. Teleg. mat... e 86 Leghorn... " РА ee 52 
Hong Kong .. ks 5% ae 21 Lyttleton va - 60 
Lisbon. Teleg. mat. .. 96 Malta 195 
Mackay e is m .. 4,200 Marseilles КА .. 86 
Malta 8 8 ee ee ee 10 Mauritius ee ee ee ee 27 
Marseilles .. “a T M 81 Ostend "T ia es - 90 
North Atlentic. Teleg. cable. .. 11,400 Port Elizabeth 8665 


Rio Janeiro. 105 tons teleg. 


Port Elizabeth ee ee ee 181 
wire (value not declared) — 


Rio Janeiro.. A ets ie 19 


Santander .. 5S ws . 450 Bhanghai. 26 tons old teleg. 
St. Petersburg 61 wire (value not declared) .. — 
is Teleg. cable .. 166 Singapore .. - vs 40 
Singapore. Telephone .. e 22 is Teleg. stores. EN 40 
Stockholm. Teleg. cable . . 2,014 St. Petersburg. Teleg. cable mat. 285 
Sydney ae ee oe ee 1,878 Stockholm ee ee ee ee 9 
Trinided : да - ʻi Sydney, ee MS we 28 
Wellington .. E a . . 139 " Teleg. cable .. 668 
Total & 35,978 Total ee 49,454 
Foreign Goods Transhipped. 
Odessa ee ‚ ee Value £11 | 


Cowper-Coles Magnetic Scale Collector.—The removal 


of mill scale from forgings and plates has always been a matter of 
considerable difficulty, the scale in many cases being -inch in 
thickness. The usual practice is to place the iron in a solution 
containing one part of hydrochloric or sulphuric acid, to 10 parts 
of water for from half an hour to 24 hours. The Admiralty specify 
that all steel steam pipes, boiler and collector tubes, and all plates 
for boilers, are to be pickled in a solution consisting of 19 parts of 
water and 1 of hydrochloric acid until the black oxide and scale 
formed during the process of manufacture is completely removed. 
The amount of acid consumed in the pickling of close annealed 
sheets, such as are used for roofing purposes, varies from 3 cwt. to 
7 cwt. of muriatic acid per ton of sheets ; if sulphuric acid is used, 


Alexandria. Teleph. mat. Value ш | 


considerably less is required. Muriatic acid is used in preference 
to sulphuric by a large number of manufacturers, because it is 
cheaper bulk for bulk, and also because it acts less quickly on the 
skin of the metal, and consequently has less tendency to eat it 
away. In Worcestershire alone about 1,000 carboys of acid cor. 
responding to some 27,000 gallons of waste pickle have to be 
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got rid of weekly. During the process of pickling large quantities 
of magnetic oxide and scale become detached from the plates, 
which if allowed to remain in the pickle to be further acted on by 
the acid, form a serious source of loss. The present invention has 
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for ita object the prevention or diminution of this loss, which is 
accomplished by means of the apparatus shown in fig. 1, which 
gives a sectional elevation of a lead-lined pickling tank, with a 
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scale collector placed in position. The scale collector is placed in 
any convenient position in the tank, and connected by means of 
terminale aa to a depositing or electric lighting dynamo, the 
current required to work it being about 10 amperes when an E.M.F. 
of 6 volts is employed. In the case of large baths two or more 
collectors can be employed, or only one may be used, this being 
moved about to different parts of the bath at suitable intervals. 
From time to time the scale collector is taken out, and the adher- 
ing scale removed, either by breaking the circuit, or by means of 
a suitable brash or scraper. Fig. 2 is taken from a photograph of 
the apparatus after it has been dipped in iron filings; it will be noticed 
that the electro-magnet has consequent poles, this method of 
connecting up having been adopted with the object of distributing the 
field as much as possible. The following are the advantages 
claimed for the adoption of the Cowper-Colea patent scale col- 
lector :— (1) A great saving of acid is effected. (2) The apparat us 
is attached without any difficulty to any ordinary lead-lined pickling 
vat, and does not require skilled labour to look after it. (3) AN 
the magnetic oxide or scale on the plate is collected almost as soon 
as it leaves the iron or steel, instead of being allowed to remain in 
the solution and be acted on by the acid as at present. 
large works, where a considerable quantity of acid is used per 
week, а great economy will be effected, as considerably less acid is 
каше, and consequently there is lees spent pickle to be got rid 


Rossell’s Smoke Preventer.—Bituminous coal cannot 
be burned smokelessly except іп fusnaces arranged so that the 
roducte of combnstion sweep over the surface of the fire, and 
come thoroughly mingled with & proportion of fresh air, admitted. 
preferably at the door. When thus mixed it ie easential that the 
gases be at a sufficient temperature to ignite, that they have space 
in which to burn freely, and be not unduly cooled down. The 
devices for admitting air are numerous, and a new one is being 
introduced by Messrs. Rossell & Co., of Sheffield. It is based on. 
the admission of air for a short period after each fresh charge of 
fuel. This air is required by the hydro-carbon gases which are 
distilled off each fresh charge, and it is necessary that air admission 
should cease gradually as the gas supply becomes exhausted. The 
apparatus consists of a number of louvres in the door of the furnace. 
Each louvre carries & central bulb, and these bulbs rest one upon 
another in such a way that pressure on the lowest will raise all and 
open the louvres. In opening the furnace door the requisite upward 
pressure is supplied by means of a bell crank and a bracket, which 
presses on the bell crank lever and opens the louvres and raises an 
oil cataract or dash-pot piston. Closing the furnace door sets free 
the louvres to fall, but they only doso slowly under the cataract 
action, which is controllable by means of a cock in the bye-pass. 
We used a similar device many years ago; the same effect 
may also be obtained by means of a clock-work arrangement, 
actuated by a chain and by the weight of the louvres themselves. 
There is no necessity to reproduce the tests which accompany the 
description of this device in the Engineer. The principle is a good one, 
which if carefully worked will produce smokeless combustion, and 
will sometimes do so at an actual economy of fuel. While air is 
being admitted above the fire, less air enters below and the fire is 
ehecked. Smoke prevention is thus apt to cause less steam to be 
made, and this is its chief disadvantage, only to be remedied by 
forced or aasisted draught; this requires specially adapted 
devices to admit air which must be in parallel with the under- 
grate draught. 


Feed Water Heater.—A novel feed heater has been 
introduced by Mesers. McPhail & Simpson, in which the feed to 
the boiler is allowed to fall in a divided shower through the steam 
space of a vertical egg-ended vessel, ani then over a series of 
trays which serve to separate out lime salts. The idea on which 
this auxiliary feed heater is based is that of securing that the 
boiler feed, no matter how it may firat be heated by an economiser 
or by other means, shall be exposed to steam at full boiler pres- 
sure, in order that it may finally pass into the boiler at full tem- 
perature. A boilerthus fed has simply to supply the latent heat of 
evaporation. The idea ie sound enough, though here we would 
speak a word of caution against the neglect of ordinary economical 
methods of feed heating, as by the use of a coil, or the flue heater, 
or economiser. These methods are not to be considered anti- 
quated. It might be supposed they were, from the neglect with 
which they have been so often treated. There are still far too 
many places where the feed is run dead cold into the boiler without 
even the apology of running an exhaust coil through the water 
tank, or using such an appliance as the Berryman heater. Once 
we were employed in an electrical station where there was an 
economiser. The feed went cold into the boilers and the econo- 
miser was shut off. One of the young electrical engineers in 
charge said that the economiser was useless, and did not pay for 
using ; Mr. X. had therefore ordered it to be disconnected, the said 
Mr. X. being the consulting engineer, who ought to have known 
better. This new apparatus of McPhail & Simpson's has its place, 
but not in every station. It seems to us to have been made to sell 
in deference to the new fashion of live steam feed heating, which 
has been carried to ап absurd excess by men of the class who are 
throwing away sufficient exhaust steam to boil all their feed. Very 
mueh of the recent steam practice of this country has been carried 
ont in a most careless and uneconon.i:àl manner, and upon most 
te lines, while at the same time the complications intro- 
duced haye been serious and. uncalled for, and have not resulted in 
corresponding economies. What with non-condensing engines, and 
told feeds and wasteful auxiliaries, we much fear that the adoption 
of so much American practice has not been an unmixed blessing. 


(4) In 


High Pressure Switrh.— We illustrate below a new 
high pressure main switch, which is being sold by Messrs. Hill, 
Gifkins & Co., of Victoria Street, S. W. It is claimed to have an 
extremely long and wide break, and has been passed by a large 
number of high pressure supply companies. It is also being used 
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extensively for tramway and other similar undenakings. Among 
the other improvements are the easy replacement of the bridge 
pieces, and the adjustment of the same by the screw at the top. 
There are only three sizea up to, say, 100 amperes, the intermediate 


sizes being obtained by the addition of extra laminations at 
the cost of a few pence each, each lamination being arranged for 
5 amperes according to size of switch. There is a slot in the 
U piece which permits of the mechanical centering of the bridge 


pieces between the contacts. The switch is made up entirely of 


stampings so that it is economical in-price. There are hollow 
terminals and double binding screws which are found in practice 
to efficiently clip the cable without sweating thimbles into the 
sockets. | | ; 


Lyall's Water-Tube Boiler.—This is a combination 
boiler. With the shell of a tubular boiler is the combustion chamber 
of a marine boiler with flat stayed surfaces, and below is a furnace, 
the roof of which is made of water tubes expanded into back and 
front headers and specially arranged, as it seems to us, to prevent 
good combustion. A large combustion chamber is placed between 
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the ’water-tubes and the fire-tubes. We do not doubt the claim 
made for good ciroulation, but we do not see any special virtue in 
this boiler. It has too much complication; and we do not agree 
that the water-tubes are so few that they will not chill off the 
gases too quickly. We think they very prone will do just this. 
It preserves too many of the structural faults of old boilers, while 
introducing some of the worst features of the new types of boiler. 
The boiler would be improved by removing the water - tubes 
altogether, and using simply a firebrick furnace, but it would then 
be an underfred cylindrical boiler, and those blessed words, 
©“ water-tube," would be absent. 


Bastian Meter—New Type.—A few days ago we 
examined the new type of meter which has been adopted by the 
Bastian Meter Company, and of which we give a detail view 
Showing the improvements. The conductors are not sealed 
into the bulb at the bottom of the vessel containing the electrolyte, 
as used to be the case, but are brought down inside the vessel in 
glass tubes; the latter are fastened together by glass cross-pieces 
to form a stiff frame, which is supported by a rubber stopper. The 
conductors consist of stout leaden wires, which are sealed iuto the 
upper part of the tubes with pitch, and are joined to the platinum 
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foil electrodes with short lengths of platinum wire, as seen in the 
enlarged detail. The lead-platinum joints are always surrounded 
by air, so that there is no danger of their being corroded. The 
meter which we saw is, we are informed, the first 24 ampere meter 
to be put upon the market in this country, and is quoted at two 
guineas net. It will be remembered that at the meeting of the 
Municipal Electrical Association at Bristol the excessive cost of 
electricity meters, as compared with gas meters, was discussed. 
Mr. Bastian’s meter, however, goes far to bridge the gulf, and with 
free wiring should help to popularise electric lighting. 


Automobiles at the 1900 Paris Exhibition.—The 
committee of the Royal Commission for the Paris Exhibition of 1900 
have nominated the Automobile Club as the consulting body to act 
in co-operation with the Royal Commission in reference to the 
automobile section of the Paris Exhibition of 1900. The exhibition 
is to open оп April 15tb, and to close on November 6th. Appli- 
cations for space should be made direct to the secretary of the 
Royal Commission, St. Stephen's House, Westminster, 8.W. 
Forms of application may be obtained from either the secretary of 
the Royal Commission, or from the secretary of the Automobile 
Club, 4, Whitehall Court, S. W. There will be no charge for - pace. 
In order to secure that adequate space shall be reserved for the 
display of the automobiles of British firms, it is requested that those 
firms who are rot at present in a position to apply to the Royal 
Commission for space, Should inform the secretary of the Auto- 
mobile Club about what superficial area they are likely to require 
for tbeir exhibits. 


Two-Rate Meter.—An irgenions device, intended to 
supersede the usual combination of demand indicator and supply 
meter, is being introduced by Messrs. Chamberlain & Hookham. 
The » pparatu- consists of their ordinary meter modified by the 
adeition ef a second courting train and dial; either train may be 
driven by the mechanism, but net both at once. Theaction of the 
app aratu- is ан follower :—When a small current is flowing, the 
lower counting train ie in pear; but when the current exceeds a 
certiin predetermi: ed volue, the upper train is thrown into pear 
by meaus of an electro-magnet in series with the main current, 


and the record is made on the upper dial. <A pointer indicates the 
dial upon which the record is being made at any time. It is 
pointed out that the apparatus not only effects the same object as 
the demand indicator, but greatly reduces the burden of book. 
keeping, which i8 very heavy on the present system; further, the 
first cost is less, as the meter costs but little moro than the 
ordinary form. While the result is not precisely the same as that 
of the demand indicator system, thc disadvantage of the latter— 
viz., that an accidental heavy current for & short time taxes the 
consumer on the whole of his meter record—is eliminated, with a 
consequent diminntion of complaints and discontent on the part of 
the consumer, 


Outings.—The annual outing of Messrs. Marryatt and 
Place, of Hatton Garden and Shepherd’s Bush, took place on 
Saturday, the 15th, when the employés and friends, numbering 
between 40 and 50, journey ed by G. W. R. to Sta ines, where the steam 
launch Windsor Castle awaited them to couvey them to Windsor. 
Arrived there, lunch was served in first-class style at the White 
Hart Hotel, and afterwards the party proceeded to Cookham and 
then returned to Maidenhead, where dinner was served at the 
White Horse Hotel. After the usual toasts the health of ''The 
Firm” was proposed and enthusiastically drunk, Mr. Marryatt 
responding. The toast of „The visitors” was also responded to in a 
neat speech, Then came the toast of ‘Sweethearts and Wives," which 
was drunk with great acclamation and responded to їп & very witty 
and humorous speech by a visitor. This was most appropriate, ан 
Mr. Marryatt (the head of the firm), is very shortly to be married, and 
he made this the occasion of his wedding dinner to the employés, 
kindly defraying all expenses. After dinner a concert was held, 
and various members of the firm added groatly to the enjoyment 
of the company, Mr. Place and Mr. Ralph, works manager, 
giving some exceptionally good songs. After a most enjoyable day 
the party returned to London, arriving about 11.30 p.m. 

W. T. Burbey & Co.—The employés of this firm held their 
annual beanfeast on Saturday last. Special carriages conveyed 
the party by rail to Tonbridge, where a most enjoyable day was 
spent, chiefly in boating on the river Medway. Dinner was well 
provided for at the Castle Hotel. The toast of ‘‘ Health and 
Success to the Firm” was proposed by Mr. Jones, to which Mr. 
Burbey responded. Other toasts followed, and the speeches 
throughout fully indicated the unity and interest existing between 
the masters and men. 


Provisional Orders.—The Bill confirming a provisional 
order granted by the Board of Trade to the Urban Electric 
Supply Company, in respect of the Urban District of Newton 
Abbot, the other day proved compliance with the Standing 
Orders, and was sent by the ехаті ег for second roading in the 
House of Lords. The Bill has passed through the Lower Hout e. 

Official notice has been given of the withdrawal of the opposition 
which was threatened in the House of Lords to the passing of the 
Biil promoted by the Brompton and Piccadilly Circus Railway Com: 
pany, which has already parsed the House of Commons. 

The Bill to confirm the Walker Urban District Council's electric 
n provisional order received the Royal assent on Friday, the 

4th inst. 


The Trolley Car and Municipal Street Sanitary 
Departments.—Though we believe that the greatest service which 
electricity can render to city life will be that due to the increased 
facilities for cheap and rapid transport from the city to the suburbs, 
the general adoption of electric traction in place of horae traction 
is likely to be followed by other surprising changes. We learn on 
good authority that in Boston the trolley system is being used for the 
distribution of merchandise, coal, &c., by night; that in Sheffield 
they possess, or are about to possess, a trolley car equipped with 
brushes for street sweeping; and that in Baltimore the street 
sprinkling is effected by means of an electric road sprinkler. It 
ouly remains for some genius to invent an electric dust cart, for 
the whole service of the street scavenging departments of our 
larger cities to be performed automatically by the street trolley 
car. 


Bankruptcy Proceedings, &c.—The public examination 
of Edward L. Joseph, electrical engineer, of the Northampton Works, 
Nortbampton Grove, Canonbury, was held at the London Bank. 
ruptcy Court on the 13th inst. before Mr. Registrar Hope. The 
debtor applied to pass upon accounts showing liabilities 
£7,618 9s. 1d., and assets consisting of 4,293 shares in Williamson 
and Jcseph, Limited, and a book debt of £5,634 16s. that he 
claims from the same company. Questioned by Mr. G. W. 
Chapman, official receiver, the debtor stated that having acted as 
manager to Messrs. Appleton, Burbey & Williamson, he was, in 
August, 1891, admitted as a partner. He introduced no capital, 
but his father advanced to the firm EI, ECO, which loan was repaid 
two or three years afterwards. As a partner he was entitled toa 
percentage of the turnover, which came out at about 450 a year, 
but he only drew out #860 per annum because the profits were not 
sufficient to permit the arrangement to be carried through. Mr. 
Appleton retired from the firm in 1893, and Mr. Burbey followed 
suit in the following year. Witness and Mr. Williamson continued 
the business until 1896, when the latter retired, and Williamson 
and Joseph, Limited, was formed to take over the concern, A 
balance sheet then made out showed that the trading for the 
previous year had resulted in a considerable loss, but there 
remained a capital of 49,052. Witr ess undertook to pay half that 
sum to Mr. Williamson for his share in the concern, and that now 
formed the greater part of his (debter's) preseut habilities. The 
nominal capital of Williamson & Joseph, Limited, was £10,000 in 
shares, ard £5,500 in debentures of £6Uu each. As vendor witness 
was to receive £4,526 in cash by quarterly instalments of £160 
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each, and 4,098 fully paid shares. 
Bllotted, but he only received three of the £100 instalments. 
He handed over that £300 to Mr. Williamson, who devoted 
it to the discharge of liabilities of the old firm. The 
property transferred to the company was the same as that 
which appeared in the balance sheet at the value of £9,052, 
nothing being put down for the goodwill. The company removed 
the business from Sard’s Rents, Bermondsey, to Canonbury in 
September, 1898, where in April last a receiver was appointed on 
behalf of the debenture holders. Witness had acted as manager 
for the company at a salary of £8 a week, but had only drawn at 
the rate of £800 a year and ho was still employed in the same 
capacity by the Receiver. He obtained an option for the lease of 
Northampton Works on behalf of the compauy, and that option 
had been charged to secure a debt of £600 owing by the company 
but guaranteed by himself. He entirely attributed his appearance 
at the Court to the failure of the company and its consequent їп. 
ability to discharge liabilities that he had guaranteed. It wasa 
fact that he posse:sed no assets outside the company, and that his 
only prospect of paying the guarantees was its success. In reply 
to a solicitor appearing for the trustee and creditors, the debtor 
said a resolution was passed on May 29th last for the company to 
be wound up voluntarily. Although he personally held a large 
proportion of the thares, he did not vote upon the resolution, 
which was moved by independent shareholders. A petition for a 
compulsory winding up order had been previously lodged in the 
High Court, but it was not in consequence of the presentation of 
that petition that the resolution for voluntary liquidation was 
passed. Witness had opposed the claims of Mr. Edwards and 
Mr. Hall. In the case of the firat named oreditor a judgment was 
obtained in the absence of witness, although notice was given him 
that the action would not be proceeded with on that day. There 
had been a loss on the company’s trading, but he could not possibly 
state the &mount. (Q.) Why was the resolution to wind up the 
company decided upon? (A.) Simply because the company could 
not pay its debts. (Q.) Now, sir, was there any reason for winding 
up the company? (A) Certainly ; otherwise I presume it would 
поё have been done. (Q.) I suggest that you wound up the com- 
pany in order to get rid of your own debts? (A.) Certainly not. 
The company had been sued by some of its trade creditors. In 
reply to further questions the witnoss stated that the company 
received £8,000 as compensation from the London County Council. 
That money was devoted to paying off loans. Mr. Leggatt Ruben. 
stein attended for the debtor, who was allowed to pass. 

At the Liverpool Bankruptcy Court, on July 18th, before 
Mr. Registrar Cooper, the public examination was taken of 
Benjamin Wild and John Henry Clarke, who carried on busi- 
ness in partnership at the Atlas Works, Virginia Street, 
Southport, under the style of ‘“ Wild, Rothwell & Co.,“ as general 
and electrical engineers. Mr. Nathan Yates, chartered accountant, 
Bolton, who has been appointed trustee, was present, and Mr. 
Т. H. Williams, solicitor, Southport, represented the debtors. 
The statement of affairs shows liabilities £2,509, and assets esti- 
mated at £770 net. The examination was adjourned to August 
10th. 

A statement has been issued by the Official Receiver (Mr. J. 
Arthur Binns) to the creditors of Arthur Blackburn, of Marriott 
Street, Dewsbury, and James Walker, of 88, Dale Street, Batley 
Carr, carrying ou business in partnership as electrical and 
mechanical engineers at Upper Lane Mills, Cleckheaton, under 
the style of Blackburn, Walker & Co. The liabilities are expected 
to rank at £217, and the assets are estimated to produce £79. 
The debtors, who commenced business in 1893, attribute their 
insolvency to losses on contracts and to want of capital. 


Liquidation.—Williamson & Josepb, Limited.—A meet- 
ing of creditors of this company was held on Tuesday the 18th inst., 
at the Guildhall Tavern, Gresham Street, London. It was 
convened by Mr. Stephen P. Child, tho liquidator of the company, 
who presented a statement of affaira, and who suggested that the 
meeting if it saw fit, should appoint a committee of creditors to 
co-operate with him in liquidating the affairs of the company. 
After some opposition from a solicitor, said to represent the 
petitioning creditor, and who desired to see appointed a co-liqui- 
dator with Mr. Child, & committee was nominated consisting of 
Mesars. Woodall (Mackintyre & Co., Limited, Burslem) ; F. Espir, 
Pinchbeck (Marriott’s, Limited), the legal representative of Messrs. 
Wheatley Kirk, Price & Goulty, and the legal representative of Mr. 
E. L. Joseph. The proceedings then terminated. 


Aron Meter.—The Board of Trade in the London Gazette 


of July 14th announces its approval of the Aron (alternating 
current) meter for use on two aud three-phase systems, and 
specifies the mode of fixing and connecting the meter. 


Catalogues, Lists, &c.—Messrs. Schattner & Co., of 
Timberhill, Norwich, send us an illustrated pamphlet describing 
the Long-Schattner prepayment meter, already well known to our 
readers. 

An interesting catalogue comes to hand from the Wheeler Con- 
denser and Engineering Company, of Queen Victoria Street. 


Some general observations on auxiliary devices for increasing 


steam engine economy are followed by notes and sketches des- 
tribing Wheeler's double and single tube surface condensers, light 
weight jet and surface condensers, the Volz patent combined 
surface condenser and feed water heater, the Barnard water-cooling 
tower, Wheeler’s feed water heater and combined reheater and 
receiver. The illustrations are excellent. 

From Messrs. W. F. Dennis & Co., of Billiter Street, E.C., we 
have received & catalogue dealing with he products and manu- 
factures of Messrs. Felten & Guilleau of Milheim-on-Rhine, 


The shares were duly 


Some pictures are given of the firm's various manufactures, 
including telegraph, telephone, and electric light cables, wire 
goods, chains, &c. 

The Knecht Bros. Company, of Cincinnati, Ohio, send us a 
leafiet of their patent friction sensitive drill, 

We have received a list of electrically-driven and other fans from 
Messra. John Gibbs & Son, Liverpool; the special feature of these 
fans is the method of securing the blades by means of & double 
boss locking with flanges on the blades, so that the latter cannot 
possibly be thrown out. A neat motor-starting switch is also 
shown, which is designed to render accidental damage to the motor 
an impossibility. 

 Messra. Paterson & Cooper's most recent catalogue, which we 
have received, shows voltmeters and ammeters at prices ranging 
from £2 upwards, of various types—gravity, permanent magnet, 
spring control, &о.—апа Cardew voltmeters, and includes a useful 
reference table and price list of cables and wires. 

The Maire Paint Company has sent us particulars of the Maire 
indestructible roof preserver, which, it is stated, is not a paint, and 
contains no oil. 

Messrs. J. Beardshaw & Son, Limited, of Cannon Street, E. C., 
and Sheffield, have issued a new list of Sheffield steel and other 
goods, including engineers’ and contractors’ tools, agricultural 
implements, circular saws, profile tool stcel. A handy telegraph 
code is given. 

Messra. Marryat & Place, of Hatton Garden, send us an 
illustrated price list of their M. P.“ switches, switchboards, &c., 
for electric light and power. 

We have received lists from Messrs. Johnson & Phillips, who 
have acquired the English patent rights of the Hartmann & Braun 
hot wire instruments for direct and alternating current, and are 
manufacturing them at their Charlton works. As is well known, 
in these instruments a short wire of platinum-silver alloy carries 
the current, and the elongation of this wire is transmitted to a 
pointer pivoted in jewels through a simple magnifying device. A 
zero adjustment is provided, and magnetic damping. The new 
patent J. & P." supply meter is also illustrated; this is constructed 
on the integrating principle, combining a time-keeping mechanism 
with an amperemeter or wattmeter, as the case may be, and re- 
cording the product of these factors on the dials. 


New Resistance Material.— During the past few days 
Messrs. Veritys have had at their showrooms in King Street, 
Covent Garden, some samples of the new resistance material 
which is being exploited by the Electric Resistance and Heating 
Company, Limited, whose prospectus is now before the public. 
As far as one could see the material is calculated to simplify the 
construction and regulation of a great numberof electric appliances 
used for traction, lighting, cooking, and other purposes. Resist- 
ances made of this material cost less than present forms and 
occupy considerably less space. The composition is quite plastic, 
tough, and durable, so that it is very suitable for cooking utensils ;. 
and for heating rooms it is capable of being treated with a view to 
ornament. 


New Resistance Switches.—We have received from 
Messrs. Mayes & Spikins, Hove, an account of their patent 
Phoenix motor controllers and arc lamp resistances. No wire is 
used in these, the substitute being powdered graphite, and every 
switch is practically indestructible, being capable of carrying four 
times its normal current without injury. The motor controller 
may be had with automatic maximum and minimum cut-outs, and 
is arranged either for regulating or for starting only ; the price is 
extremely moderate—a most important feature, for our English 
motor startera, as a rule, have a tendency to be terribly dear. 


Shipowners’ Technical Code Book.—We have received 
from Mesars. Charles Barker & Sons, of Birchin Lane, a copy of 
this book which has been compiled by Mr. Walter Phillips to meet 
the requirements of shipowners and their captains. It is of course 
mainly nautical, but includes a Glossary of Terms used in elec- 
tricity with code words and numbers. This list will probably be 
found useful in shipping circles, though it is marred by a number 
of misprints and includes a few items that are obsolete. 


Trade Announcements.—We are informed that Mr. 
G. H. Gibson, formerly a member of Binko & Co., of Leadenhall 
Street, and subsequently a director of Messrs. Binko, Ridsdale & Co., 
Limited, has joined the firm of Messrs. Nunn, Ridsdale & Co., of 
Shadwell, wholesale ship chandlers and nautical and other lamp 
manufacturers, that firm having acquired the business of Messrs. 
Ridsdale & Co., of the Minories. He has no connection with any 
other firm or business. | 

The General Electric Company, Limited, announces that it is 
now in a position to supply the dry cells used for the De Dion 
motor cycle, both singly and in sets with rubber cases. 

We are informed that Messrs. Gent & Co. have removed their 
London office from Maiden Lane to 25, Laurence Pountney Lane, 
E.C., where an increased stock will be carried, under the manage- 
ment of Mr. H. M. Harris. 3 


ELECTRIO LIGHTING NOTES. 


Alva.—At the monthly meeting of the Burgh Com- 
missioners, held on 10th inst., it was stated that the Electric Light 
Committee had decided that the time had not yet arrived when they 
should take up the question of lighting the burgh with electricity. 
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Ambleside.—The District Council has entered into an 
agreement with the Windermere and District Hiectricity Supply 
Oompany for the supply of electrical energy at 3d. per unit, while 
the Council will lay the mains and re-sell at 7d. per unit. 


Barrow.—The Corporation electricity works is to be 
officially started on the 27th inst. 


Bermondsey.— At a meeting on Monday, the Electric 
Lighting Committee recommended the Vestry to engage Messrs. 
Kincaid, Waller & Manville to advise the Vestry in the matter of the 
electricity works and refase destructor, at a fee of 5 per cent. on the 
amount of the contracts. A long and unseemly discussion followed, 
but eventually the recommendation was unanimously adopted. 


Berwick.—At a meeting of the Sanitary Authority on 
July 11tb, the clerk intimated that he had received two lettera, one 
from Edmundsons' Electricity Oorporation, Limited, and the other 
from the Electric Power Distribution Company, giving notice that 
they intended to apply for provisional orders during the Parlia- 
mentary session of 1900 to intrcduce the electric light into Berwick. 
The question of lighting the town with electric light was referred to 
the Lighting and Works Committees, which were also empowered to 
get the advice of an electrical engineer on the subject. 


Brechin.—A letter was read at the Police Commission 
meeting on July 11th from Edmundson's Electricity Corporation, 
Limited, seking the Commission to transfer the provisional order for 
electric lighting in the burgh to the Angus Electric Light Oompany, 
in terms of the ment between the Commission and Edmundson’s, 
Limited. The fetter was remitted to the Electric Light Committce. 


Bristol.—The Local Government Board has given its 
sanction to a Joan of £41,650 in connection with the extension now 
about to be undertaken. 


Broughty Ferry.—A committee of the Broughty Ferry 
Burgh Oommissioners, on July 10th, considered a letter from 
Edmondson's Electricity Corporation, Limited, on behalf of the 
Urban Electric Supply Company, Limited, notifying the company’s 
intention to apply for a provisional order for the burgh, and offering 
‚ special facilities to purchase. Tae committee resolved to oppose the 
application, and to apply on itd own account, and inquiries were set 
bess as to asuitable engineer, who might draw up a report on the 
subject. 


Camberwell.—The Vestry considered the report of 
Major Сатет, R. E., on the question of purchasing the electric 
lighting undertaking of the County of London and Brush Provincial 
Electric Lighting Company, at a meeting on July 12th. The report 
в a*ed that the Vestry would have to pay 133 per cent. on the amount 
of the capital account, as well as a sum equal to 5 per cent. dividend 
for one year ; in addition, the Vestry would have to erect a generating 
sta'ion, house connections, & 0. The total capital diture 
was estimated at £140,000. It was resolved that the supp y of elec- 
tricity should be in the hands of the local authority, that the Electric 
Lightiog Company should be informed of the above resolution and 
be aeked whether they would assist the Vestry by giving particulars 
of the work already done, and that the offer of the English Indus- 
ium М miter to lease or take over the cables, be not entertained 
at presen 


 Cardiff.—The Town Council has approved the recom- 
mendation of the Lighting Oommittee that one of the fi ters in the 
electricity works be given a month's trial as electrician. 


Charlton Kings.—The Oheltenham Corporation has 
informed the District Council of its intention to apply this year for a 
provisional order for supplying the district or parts of the district 
with electric light. The consent of the Council was given to the 

roposed extension, subject to such conditions as the Council might 
ter prescribe. 


Chislehurst.— The Ohislehurst Parish Council has 
abandoned the proposal to light the streets with electricity. 


Coatbridge.—At a meeting of the Town Council on July 
12th, Councillor Lavell moved that a committee be appointed to 
negotiate with the Scottish House-to House Electricity Company as 
to the terms on which they would be prepared to sell their Coatbridge 
undertaking, with a view to its being acquired by the Council in the 
interest of the community. The mat er was remitted to the Fire and 
Lighting Committee to make inquiries. 


Colne.—It was decided to give effect to the Colne 


Electric Light Order, 1897, with the view of su electrici 
within the borongh. | „а; ы 


Continental Notes.—GeERmMany.—A large central station 
is about to be established at Thórl; water-power is to be utilised, 
about 4,000 KE P., it is said, being available. The establishment of a 
central electric lighting station in the town of Bommern has just 
been decided upon. | 

Евлнов.—А company bas just been formed in Paris with a capital 
of £8,000 to be known as La Compagnie Francaise d'Exploitation des 
Lampes Electriques à Arc (Systéme Hegner) The question of 
electrically lighting the harbour of Oherbourg is under consideration. 

AUSTBIA.—Àt the end of May last the central stations of the 
Oesttereichische Gesellschaft of Vienna were supplying electric power 
equivalent to 120,442 hectowatts, as compared with 114,600 hecto- 
watts a year ago. 

Rus:1A — Тое Volta” is the name of a new company which has 
Just been formed at Reval, with а capital of 1,500,000 roubles, to carry 
on an electrical engineering business. 


Derry.—A special meeting of the Corporation was held 
on 10th inst. to consider a report from Mr. Christie, electrical 
engineer to the Glasgow Corporation, on the offer of the British 
Thomson- Houston Company, London, to take over the public and 
private lighting of the city and establish a system of electric trams, 
which the company would work. The report stated that the Corpora- 
tion would be quite capable of working asystem of public and private 
electric lighting, and should not hand its interests over to any com- 
peny. It was resolved that the report be printed for the benefit of 
the Council. 


Devonport.—The Corporation has received an offer from 
the Devonport and District (Electric) Tramways Company to take 
over the Oorporation’s electric lighting order. The cffer, the terms 
of which have not been stated, was not entertained. 


Dorchester.—At a meeting of the Town Council last 
week a letter was read from Edmundson's Electricity Corpora- 
tion, Limited (writing on behalf of the Urban Electric Supply 
Company, Limited), notifying their intention to apply to the Board 
of Trade for a provisional order for eupplying the borough with 
electric light. If the Council as:ented to the application being 
made, the company undertook to insert special clauses in the order 
giving the Council option to purchase the undertaking at a much 
earlier period than was provijed for ia the Electric Lighting Act. 
The letter was referred to the General Purposes Committee. 


Dandee.—A deputation from the Town Council visited 
Blackpool last week for the purpose of inspecting the electrio light 
and tramway installation. 


East Barnet Valley.—At a meeting of the District 
Council on 4th inst. a letter was read from the North Metropolitan 
Electrical Power Distribution Company, Limited, stating that appli- 
cation was intended to be made by them on or before December 21st 
next fora provisional crder to supply elcctrical energy for public or 
private purposes within the urban district of Bast Barnet Valley. It 
was dec ded to write to the Bcard of Trade, intimating that the 
Council objected to the proposcd scheme. 


Edmonton.—The District Council has received notice 
from the North Metropolitan Electric Power sm peny of its inten- 
tion to apply for a provisional order, and has decided to apply for an 
order iteslf. 


Epsom.—The District Council, on the advice of its 
engineer, Mr. Hawtayne, bas decided to apply for power to borrow 
£16,100 in order to carry out its provisional order. 


Gosport.—The Electrical Power Distribution Company 
has intimated to the District Council that it has made an application 
to the Board of Trade for a provisional order authorising it to light 
the district of Gosport and Alverstoke by means of electricity. 


Govan.—At a meeting of the Commissioners on July 10th 
it wás decided to apply to the Secretary for Scotland for power to 
borrow £50,000 for electrical purposes under the G.van Burgh Pro- 
visional Order. 


Hammersmith.—At a meeting of the Vestry on July 
19th it was stated that the London County Council was prepared 
to advance to the Vestry £30,000, part of a loan of £69,000, to meet 
the cost of extending the electric lighting installation, such sum 
to be repaid by instalments extending over 42 years, and to bear 
interest at the rate of 3 per cent. per annum. The Vestry resolved to 
accept the loan on the said terme, and to form a sinking fund for the 

urpose of any renewals of machinery, &c, which might be needed 

uring the currency of the loan. At the same meeting the Vestry 
decided to oppose the application of the District Electrical Supply 
rn ep Limited, for a provisional order to supply electricity in the 
pa 


Hereford.—The County Council is considering the ques- 
tion of installing the electric light in the Hereford County and City 
Asylum, at an estimated cost of about £6,000. 


Hove.—The Hove Electric Lighting Company, Limited, 
announces that an шүн. reduction in the prices charged to con- 
sumers of the electric light will be made on January 1st, 1900. 


Hoylake.—The District Council has adopted an electric 


lighting scheme drawn up by Mr. T. L. Miller, on the alternating 


current system, at an estimated cost of £26,000. 


Hythe.—A letter was received by the District Council 
last week from Mr. F. Hall of Folkestone, notifying that he 
iatended, on behalf of the Folkestone Electricity Supply Company, 
to make application for a provisional order to supply the town of 
Hythe with electricity. The Council decided to ascertain the best 
terms of Mr. Hall for the supply of electricity, and to approach the 
South-Eastern Railway Company to find out whether it was prepared 
to move in the matter. 


Yeadon.—At a meeting of the District Council on July 
17th, Mr. Reuben Yeadon presiding, a letter was read giving formal 
notice on behalf of Messrs. Greenwood & Batley, Leeds, of their 
intention to apply, on behalt of a company they propose to form, for 
an electric lighting order for tbe area of the urban district of Yeadon 
and probably some other adjoining areas. It was resolved that 
the provisional order obtained by the Council in 1894 should be pat 
into operation, and that an expert ba engaged to advise them as to 
the best method to adopt. 
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Inverness.—The Town Council on July 11th decided to 
Adopt steam-power for the electricity works, instead of water-power, 
in accordance with а report drawn up by Mr. Craven on the subject. 
The matter is to be actively pushed forward at once. 


Lanark,—The Town Council has instructed the Street 
Committee to consider and report on the matter of having the streets 
lit by electricity. 


Leek.—The District Council has received notice from the 
Blectrical Power Distribution Company of its intention to apply to 
Parliament next session for power to supply electricity within the 
urban district of Leek. It was decided to inform the company that 
the Oouncil would oppose the application. 


Leicester.—The electric lighting of the extensive chemical 
factory of Mesars. J. Richardson & Oo., Limited, of Leicester, has 
been placed in the hands of Mesars. Ellis & Ward, of Birmingham. 


Llanrwst. — The District Council has had before 
it the question of public electric lighting. Tenders were submitted for 
street lighting during the ensuing year from the local electricity 
supply company and from the Holyhead and North Wales Gas and 
Water Company. Subject to a contract for three or five years, the 
electric Son peny offered, under stated conditions, to supply the light 
for 25s. per lamp per annum. The gas company offered to supply 
gas at 4s. 9d. per 1,000 feet net, and emphasised the importance of 
adopting the incandoscent burners, which, it was alleged, were being 
extensively used by large corporations in preference to electric light, 
even where the electric light was the property of the corporation. 
The electricity company's tender was accepted for 25s. per lamp. 


Lowestoft.—The Local Government Board has granted 
the application of the Town Council for a loan of £30,000 for the 
purposss of electric lighting. 


Maidstone.—The Maidstone Urban District Council has 
adopted the scheme put before it by Messrs. Stevens & Barker for 
lighting the streets with electricity, and application is to be made to 
the Local Government Board for sanction to borrow the money 
necessary to carry out the work. 


Hersey Docks.—The Docks and Harbour Board has 
resolved to provide electric lights at the Union Dock and at the 
Herculaneum and Herculaneum Branch Docks, with the necessary 
additional plant, at an estimated cost of £1,000. 


Montrose.—At a meeting of the Town Council, a letter 
was read from the Angus Electric Light and Power Company, inform- 
ing the Council that the specifications for the lightiog station were 
now in draft, and asking the Council to appoint one of their number 
as an ех officio director of the Edmundsons Electricity Oorporation in 
terms of the agreement between that company and the town. The 
Dean of Guild Hall was appointed a director, 


Morecambe.—The District Council has decided to carry 
out considerable extensions to meet the growing demand for eleo- 
trical energy, at an estimated cost of £22,403, and will apply for the 
sanction of the Local Government Board to borrow the sum named. 
The electrical engineer is to advertiss for tenders for an economiser 
and sub-station. 


Newcastle.—The Tyneside Electric Power Company bas 
been formed locally for the purpose of supplying electric energy in 
all the following localities : —B дос сана. Wickham, Felling, 
Hebbarn, Ryton, Willington Quay, Gosforth, Wallsend, Walker, 
Newburn, Benwell and: Fenham, Seghill, Oramlington, Bedlington- 
shire, Weetalade, Jarrow-on-Tyne, Gateshead-on-Tyne, Boldon 
Colliery, Boldon, Monkton, Longbenton, Tynemouth, and South 
Shields. By working on this extensive scale it is anticipated that 
the Tyneside Company will be in a position to remuneratively supply 
electric power at much lower rates than have hitherto been found 

cable. The original capital of the company is £100,000, 
divided into 10,000 shares of £10 each. The secretary is Mr. James 
Patterson, whose office is at 38, Granger Street West. 


Numeaton.—The directora of the Nuneaton Electric 
Light Company bave accepted the offer of the District Oouncil to 
the works at £5,000, and a town's meeting has been called to 

consider the question. | 


Partick.— Several of the Commissioners have received а 
deputation from the ratepayers with regard to the electric lighting of 
the burgh, and the feeling has been expressed in the various wards 
and by the people generally that the electric lighting scheme should be 
proceeded with. 


Penzance.—The Ea Council has сеге to hold a 
special meeting to consider the riety of applying for a provisional 
order under the Electric Ligdting Rote „ыш: dis 


Radeliffe.—The District Ceuncil has applied to the 
Local Government Board for sanction to borrow £16,000 for purposes 
of electric lighting, and the Local Government Board has directed an 
inquiry into the subject. 


. from the Oamborne Electricity Supply Oom 


Radeliffe.—The Local Government Board has fixed 
18th inst. for an inquiry into an application by the Radcliffe District 
Council for sanction to borrow £16,000 for purposes of electric light- 
Teen J. T. Marsh, R. E., being the inspector appointed to hold 

q е 


Reigate.—A Local Government inquiry was held on July 
13th into the vf ipei by the Corporation for sanction to raise a 
loan of £25,000 for electric lighting purposes. 


 Retford.—The Corporation is seeking a provisional order 
for the supply of electric light to the borough. 


EMI Tha question of establishing electricity works 
at Ripley is under the consideration of the Council. 


Rochester and Chatham.—The Electrical Power Dis- 
tribution Company, Limited, has sent notices to both the Rochester 
and Obatham corporate bodies that application is to be mads by 
it to се eit ag оов a роо иш UE the 
company to supply energy for public an vate purposes 
within the two districts. 4 d dii 


Runcorn.—The Royal Assent bas been given to the Bill 
confirming the Runoorn electric lighting provisional order. The order 
was r: ferred to the Highways and Bu gs Committee, with in- 
structions to prepare a scheme in accordance with the order, and 
report to the Council. 


Sheffield.—A 600-Kw. inductor alternator is being 
erected at the electricity works by the Brush Electrical Engineering 
Company, Loughborough, and the engine house is to be extended so 
as to contain a Ferranti alternating steam generator of 1,700 H P. 


Slough.—Mesers. Laing, Wharton & Down have, 
through their solicitors, notified the Slough Urban District Council 
of their intention to apply for a provisional order for parishes and 
places within their district. 


Southend.—A company is being formed by Mr. A. H. 
Gibbings, city electrical of Bradford, with a capital of 
£50,000, to take over the Corporation's provisional order. 


Southend-on-Sea.—The Town Council last week con- 
sidered a detailed report from the Blectric Lighting Committee, 
recommending that the Corporation's powers should be tranaferred 
to Mr. Gibbings, city electrical engineer of Bradford. The principal 
ferms pro are that Mr. Gibbings should supply electrical 
energy to the whole of the town for 14d. per unit, and lay down the 
mains within 18 months. The discussion was adjourned. 


Stroud.—The District Council is considering the ques- 
tion of establishing an electricity works in the district. 


Sunderland.—The Town Council has adopted the recom- 
mendation of the Lighting Committee that tbe electricity works should 
be extended at a cost of £40,000. 


Swanage.—The District Council has received a letter 
y, stating that it was 
рош (2 A dedans paras of T е К & provisional darc 
or the supply of electricity for private and public purposes in the 
xar V district. The clerk was instructed to obtain informati 
about this company, and report to the committee. 


Tavistock.—The District Council has deferred the ques- 
tion of obtaining a provisional order for six months. 


Teignmouth.—The Parliamentary agent's accounts rela- 
tive to the passage of the District Council’s electric lighting provi- 
sional order for Teignmouth amounted to £258 153. The was 
requested to have it taxed. 


. Walker.—At a special meeting of the District Council 
on Jnly 14th, a report was presented by the Electric Lighting Oom- 
mittee, which stated that the cost of the Council's Electric Lighting 
Bill was in all £1,986 104. 2d. Answering a question by one of the 
members, the clerk said that had it not been for the opposition of the 
gas company, the Bill could have been obtained for £400, thus 
making an expenditure of between £1,500 and £1,600 unnecessarily 
incurred. The expenses of the members of the Council in London 
only amounted to £80. The report was unanimously adopted. 


Walthamstow.—Colonel J. T. Marsh held a Local 
Government inquiry at the Town Hall on the 11th inst, into the 
application of the District Council to borrow £5,200 for wiring and 
fitting 6,600 8-o.r. lamps to private houses. Replying to the 
aa the clerk said that as the result of the recent canvass they 

promises equal to 79,000 8-o.». lamps. It was the usual 
course to enter into an agreement with the Free Wiring Oompany, 
but the Council preferred doing the work themselves. There was no 
opposition, but the inspector said the Local Government Board had 
only granted one similar application in all England. 


Wellingborough.—The District Council has received 
notices of intention to apply for provisional orders from the Elec- 
trical Power Distribution Company, Limited, and the Municipal 
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Supply Company, Limited. After discussion it was decided to con- 
sent to the application of the Electrical Power Distribution Company, 
subject to a satisfactory agreement being arrived at between the 
Council and the company. 


Windsor.—A letter was read last week from the solicitor 
to the Windsor Electrical Installation Company, asking for the Dis- 
trict Council's permission to the extension of the company’s powers 
to light Clewer with electricity. It was decided to postpone the 
matter for a month. 


Woking.—At a meeting of the Sanitary and Lighting 
Oommittee of the District Council last week notice was received of the 
intention of the Woking Electric Supply onn „Limited, to appl 
on or before November let, 1899, to the Trade for a prov 
sional order under the Electric ae Acts, 1882 to 1890. The 
matter was referred to the Oouncil, which instructed the Finance 
Committee to prepare a report on the same. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—After a lengthy discussion the Town Council 
adopted the recommendation of the Lighting and Tramways Com- 
mittee—that the salary of Mr. J. A. Bell, the electrical engineer, 
should be increased to £300 per annum. 


Bardsley.—A collision occurred on the 15th inst. between 
an electric car and а lurry. The latter was thrown to the side of the 
road, while the front of the car, which was stated to have been 
running up bill at a speed of “several miles an hour" (I) was badly 
ae The car was full of passengers, but no one was seriously 


Bedford.—The Town Council on July 12th received a 
petition from a number of ratepayers urging the Council to construct 
a system of electric tramways in the borough and to Kempston. It was 
resolved that the Electricity Committee should report on a scheme, 
and that a provisional order should be obtained. At the same meeting 
it was decided to apply fora loan of £41,000 to extend the electricity 
supply undertaking, so as to render it available for the whole of the 
public and private lighting of the town. 


Bexhill-on-Sea.—The House of Commons Committee 
has rejected the Bill for the construction of an electric tramway from 
Bexhill to Hastings, which received the assent of the House of Lords 
some two months ago. 


Bristol.— The electric tramway extension to Arno's Vale 
was inspected on July llth by Major Oardew, the Board of Trade 
inspecting officer. After inspecting the track Major Cardew 
visited the Bt. George power station, where the current will be 
generated till the company's central power station at Counterslip is 
completed. The inspector made a number of elaborate tests, at the 
conclusion of which he said he was perfectly satisfied with everything 
he had seen, and he gave the company authority to open the line for 
public traffic forthwith. The company had the whole of the new cars 
and staff ready in waiting at the Staple Hill дерд; these were tele- 
graphed for at five o'clock, and before six o'clock the horse cars on the 
new electric tram section had disappeared, and the lines were being 
worked by the electric cars. e total length of line electric- 
ally operated now amounts to 10 miles. There still remains a length 
of 20 miles of route to be equipped, and the whole capital expenditure 
will amount to about £400,000. The work is ing rapidly, and 
it is anticipated that the pesanent way will be finished by April 
next year. The feeder cables are being laid in conduits, the makers 
guaranteeing them to remain in good order for 10 years, if laid in this 
way. At the same time new car sheds and the large generating 
station at Counterslip are in course of construction, and every 
effort is being made to complete the work within a twelvemonth. 

Although there are complaints that the centre poles, which the 
Tramway Company was compelled by the Oorporation to use in 
Victoria Street, impede the traffic, the company will be obliged to 
reconstruct the lines near the Colston Avenue to suit centre poles, 
instead of span wires and side poles as intended. 


Colne.—At a meeting of the Town Council on 5th inst., 
in regard to the Nelson, Colne, and Trawden Light Railway, it was 
stated that the opposition to the project of the Lancashire and York- 
shire Light Bailway Company had been withdrawn, so that in all 
probability the order would now be made. 


Continental Notes.—lITALYv.—An electric tramway is to 
be constructed between the railway station and the town of Chieti. 

Sram — Application has been made for a concession for a projected 
electric tramway between Sarria and the Montana de Vallvidrera. 


Darwen.—A deputation from the Corporation visited the 
Glasgow tramways on July 12th, and inspected the generating station 
and car works. 


Germany.—The American Consul at Düsseldorf has, after 
the fashion of his kind, lately been reporting upon the progress of 


electric traction in Germany, and an abstract of his report has been 
published in that enterprising trade journal, Sel/s Commercial 
Intelligence. From this abstract we learn that all the more important 
cities are now provided with suburban electric lines, and 
that horse traction in the central portions of these cities is being 
ually laced. Asa typical instance of the network of electric 
surroun the larger towns he takes Düsseldorf, which pos- 
sesses four completed suburban lines :—D üsseldorf to Créfeld, about 
12 miles; Düsseldorf to Rattigen, about eight miles; Düsseldorf to 
Benrath, about six miles; Düsseldorf to Kaiserwerth, about five 
miles. Were London as well equipped as Düsseldorf it would possess 
at least 100 suburban electric lines, and one of the great city 
кош of the moment would be in a fair way towards solution. 
not the L.O.C. d with advantage more of its superfluous 
energy upon study of aspect of the " over-crowding problem? 


Halifax.—The electrical engineer to the Oorporation 
(Mr. Street) has presented to the Council a lengthy and exhaustive 
report in regard to the future requirements of the municipality, under 
the altered conditions since the construction of the tramways. He 
says that as to whether the present alternating system of supply of 
electricity is still suitable, under the altered conditions of g 
since the operations of the tramways, the question depends mainly 
on the extent the Council proposes to extend the tramway system. 

6 says :— 


“ For the purposes of lighting alone the superiority of alternating 
current supply or direct current supply is a matter of personal 
opinion, based on experience, and seeing how large a number of 
central stations of either system are in successful operation in this 
country, it cannot be said that either the one or the other is unsuit- 
able, only moot point is—which is the easier to work? The 
question in general was decided when your central station was built 
some years ago, and from the geographical conditions existent in 
Halifax, preference was undoubtedly given to what was then the 
more suitable system. Recently, however, conditions have altered to 
such an extent that the present is a very proper time for the reoon- 
sideration of the question. Among recent improvements, the 
introduction of a good high voltage lamp ranks first. This has 
removed the great disadvantage under which direct cur- 
rent systems had been working, i.e, cost of distribution, 
which has been reduced 50 per cent.; of course it bas 
also AT affected alternating current stations, but in a lesser 

Plant and switch gear have also improved, and for cables 
several reliable substitutes for rubber have been brought out. Accu- 
mulators also have made big strides towards perfection, from which, 
however, they are still a long way. These improvements have all 
tended to bring the direct current system more into favour. Bat if 
ever а reliable battery is brought out which will store electricity in 
the same proportion as gas is at present stored in your gas-holders, it 
will of necessity be fordirect current, for it is a physical impossibility 
to store up alternating current. In many cases now, an engineer, 
when deciding on the system to be employed, would consider direct 
current more suitable, when a few years ago the alternating current 
alone could have been used. The question before the Committee is 
this: Are you justified in now changing over part of the system from 
alternating to direct current, seeing conditions have so materially 
altered during the last few pa Bat, at the outset, a serious diffi- 
culty is apparent. Five-sixths of the present lamps installed are 
within a radius of 500 from Cheapside. Consequently, if this 
area is changed over to current, three-fourths of our present plant, 
viz., the two large 600-H.P. alternators, would be useless for lighting 
purposes. They could, however, be re-arranged so as to work as tram- 
way power generators. If an extended tramway service is brought 
forward, there will of necessity be required several sub-stations 
several miles out of Halifax, and these must be supplied with power 
by means of polyphase distribution with polyphase generators in the 
central station in Foundry Street, for this is the only method of 
working long distance tramways, and the committee would bave to 

urchase an outfit. As an alternative, I would lay before you the 
follo scheme :—You are aware that at present electricity for 


lighting is generated at high pressure, 2,000 volte, at Fo Street 
and transformed, by means of tranaformers fixed at suitable points in 
the town, to a low pressure, volts, which eee to the lamps. 
Houses outside the area supplied have, in nearly all cases, small trans- 


formers fixed in their basements. It is suggested that the area should 
be supplied with direct current, which does not need transformers, 
and would result in releasing all these large transformers for other 
work in more distant of the town. The network of cables 
which ran through the district shown was laid down with ample 
margin for an increasing demand, but has been so rapid that 
these cables will soon be loaded up, which will necessitate either extra 
cables and extra sub-stations, or doubling the pressure on the mains, 
and thus doubling their capacityiand altering all the lamps. This over- 
loading will have to be dealt with within the next two or three years, 
and could be very well done at the present instance. So the com- 
mittee have now to decide if they will (1) convert the two 600-horae- 
power alternators, at an estimated cost o £1,000 each, into tramway 
power generators, and put down new plant for lighting the centre of 
the town; (2) change the standard pressure from 100 to 200 volte, 
thereby doubling the capacity of the low tension network; and (3) 
relay these cables in bitumen, thereby more than doubling their life. 
As before mentioned, these last two matters will have to be met, even 
if the alternating system is proceeded with, and new alternators must 
be bought at once. If the system were changed, and new direct 
current machines obtained, these could be used either for tramway or 
lighting work. But whatever your decision, I wish to impress upon 
the committee a most vital point with to central stations, a 
point which cannot be too strongly emp and it is that, to 
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secure good and successful running, all future machinery should 
be alike as near as possible, in siz) and make, for ‘ uniformity 
of plant’ is an axiom which cannot be carried to excess. Do 
not, if you have an odd corner in your station, buy an odd 
to fit in; it is a policy which will be regretted sooner or 

tar; you could erect a building for £4,000, which would 
bold £150,000 worth of plant, and if this plant is uniform, the cost 
and time of repairs are reduced to a minimum, while the appearance 
of tho station is vastly improved. I need hardly point out what a 
profitable source of income could be obtained by combining a tram- 
way and lighting station in outside districts, worked by multiphase 
motors from Foundry Street, and in my opinion the deciding of the 
question on which this report is based should depend on what 
ecision (re tramways) the committee are able to come to with these 
districts. I consider it advisable to lay before you the necessary 
expenditure which will occur during the next three years to meet the 
rapidly increasing demand, and supposing the alterna current 
supply is proceeded with. Oat of the five existing sub-stations, four 
are very much overloaded, and the transformers must Ъз increased, 
and foedera doubled. The feeders which supply the outlying districts 


are at present all joined to one trunk main, and should now be split 


up into sections and two extra trunk mains laid batween George 
Btreet and the works. The cost of this will be as follows:— 
Alternator switchboard, £200; six feeder panels at £45, £270; 
six pairs feeders, at £140, £840; 20 kw. transformers, at £53, 
£1,060 ; fittings and wire at sub-stations, £130; pipes for feeders, 
aud laying same, £420; total, £2,920. This will suffice for only three 
years. It the direct current system were adopted the amount of 
соррег to be laid from the works to the existing sub-stations, in 
er to supply our existing lamps, plus the number allowed for its 
estimate No. 1, aud with a margin, would be 42,500 lbs., 
at 94. per Ib., £1,594; (2) cost of conduits and insulation material, 
and laying tame, £800; (2a) switches at sub-stations, £60: total, 
£2,454. These mains will carry 1,000 amperes to each sub-atation, or 
four times what we are already supplying, and if tho standard pres- 
sure be doubled, then these feeders will carry enough current to meet 
tbe demands in the centre of the town, even if nesrly every house has 
the electric light. I may again say that even if the alternatiug supply 
is proceeded with, the cables laid ia the streets, shown on map, will 
soon be overloaded, and either new sub-stations should bs built or 
new feeder cables run to relieve them, or the pressure doubled. In 
the case of either system the oost to us would be the same, for we 
should have to exchange all the lamps in the district, of which 
there are about 16,000. (3) 16, 000 lamps at 10d. each, £666. We 
could retail a lot of these lamps to consumers in the outskirts of 
the town at 6d. each. There are about 16 private alternating current 
arc lamps in the town; these would have to be changed to direct 
current ones where possible, but the old ones would be used for 
public lighting in the outside districts. Also the few small alter- 
motors could be let on hire. The dar chaoge to direct 
current would release transformers and switch fittings at present 
fixed in the Town Hall, George Street, kets, Wards End, and 
Woolshops sub-stations, to the value of about (4) £1,200, all of which 
could be in time used up in the small but rapidly increasing sub- 
stations in outside districts. You will notice that the difference of 
cost of sub-station fittings, &., for alternating current and 
direct current is £1,200 and £60 respectively. See estimates, 
Nos, 4 and 2a. Bo that, bearing in mind that engines and 
dynamos for supplying alternating current cost practically the 
same ae those for direct current of equal power, the necessar 
immediate outlay, not allowing for engines and dynamos, will 
be estimate No. 1 (alternating) for three years, £2,920; estimate 
No. 2 (district current), £2,454; switchboards at works, boosters 
and balancer, £700; total, £3,154, less estimate No. (4), £1,200; 
leaving, £1,954; plus estimate No. 3, £666; total, £2,620. 
I have only added estimate No, 3 to the direct current scheme, as it 
is absolutely necessary to this scheme, but could be dispensed with 
the alternating current scheme. The direct current 
trank mains are practically unperishable. I am assuming that our 
large will be of great use to us in this scheme, which is for- 
tunate, as it is already too small for tramway work, except as a 
balancer, owing to the rapid growth of the tramway system. It will 
not be much good to take the top peak of the lighting load, though it 
M isopod an eagle nich dj sio won be lems than Gal of A онаа 
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though a battery in some oases is invaluable. With regard to a 
question raised by a member as to reserve plant required in a 
station, if the standard unit in a station is 800 H.P., there must 
always be an 800 Н.Р, set in reserve. If there are enough lam 
connected to fill up either one H.P. set or 10 800-H.P. set, the 
reserve plant is always the same, viz, one 800-H. P. set. 
Our small tramway sets will soon be of little use, owing to the increase 
of the tramway system, but these could ba used for the varying light- 
ing loads ; and, of course, if the committee adopt the direct current, 
their new machines could be used for lighting or tramway work. The 
ion of the low tension network of mains is a very important one. 
this case itis proposed to double the pressure between the outer wires 
and earth theinner. The makers, while they think the mains should 
stand this, would not guarantee it. Personally, I do not think there 
is much risk at present, and if there were a breakdown it would not 
be a serious matter. But bearing in mind that the life of a rubber 
cable is by no means long, say, eight years, it would be a good plan 
to re-lay the existing mains in the district shown on the map, beddi 
them in bitumen. They will then be practically un hable, an 
though I estimate the cost to be £1,400, including labour, 
&с., I consider the money will be well spent. In conclusion, 
I may say I have made this report with great diffidence, not 
wishing, so soon after my appointment as your electrical adviser, to 
make changes of so коныс a character as this report sets forth. 
bat I cannot help admitting, and my opinion is shared by men of the 


highest standing in the electrical profession, that in a few years’ time 
no new single а А alternating current stations will be laid down, 
and tigns are not wanting of a tendency to convert these stations 
before they get too large. Undoubtedly the station of the future will 
be a large polyphase generating station, with direct current distri- 
buting stations containing rotary converters, the former being placed 
ina tion for the easy handling of coal and with a good water 
supply near, and your Foundry Street station is most admirably 
situate for both these. And as the demand for light in Halifax 
increases, the direct current supply will gradually extend and absorb 
the districts that are at present fed with alterna current, and 
eventually sub-stations equipped with polyphase саара ст Ъу 


dry 
part of Skirooat, Highroad Well, and 
Ovenden, which will supply the districts near each." The recom- 
mendation of the Gasworks and Electricity Committee was approved 
that part of the centre of the town be supplied with direct current, and 
machines which can be used for either lighting or tramway purposes. 


Halifax.—A special meeting of the Town Council was 
held on July 12:b, when the recommendations of the Tramways 
Committee—that powers be obtained to construct electric tramways 
on nine specified routes, at an estimated cost of £160,000, or about 
£8,000 per mile—were adopted. Further, the Council added four 
routes which had bsen rejected by the Committee! It was stated that 
the whole system would be completed within five yoars. 


Laxey-Ramsey.—On July 18th, Messrs. T. Fisher, J. 
Cowle and R. Corlett, arbitrators appointed by the Governor, sat 
at the Court House, Douglas, to assess the valus of certain lands 
acquired by the Isle of Man Tramways and Electric Power Oom- 
pany, Limited. The matter was adjourned. 


Leeds-Yeadon.—The Joint Tramway Oommittee ap- 
pointed by the District Councils of Yeadon, Rawdon, and Horsforth, 
met at Rawdon on 14th inst., and formulated a scheme of tramways 
from the Leeds city boundary at Kirkstall to Yeadon, which is to 
eke te s three private firms, to see how far they are prepared to 
carry it ou 


Liverpool.—At a meeting of the Tramways Committee on 
July 14th it was stated that great loss and inconvenience had been 
caused by the failure of the contractors to deliver the electric cars, 
of which only five out of 20 had been received. There are altogether 
80 cars on order. The engineers were asked to report on three pro- 
posed new routes. 


London County Council.—The Council on July 18th 
decided to instruct the Parliamentary Committee to seek powers in 
the next session to authorise the Council to adopt on the tramways 
the conduit, trolley, or surface contact system of electric traction. 


A New Tramway System.—Mr. A. F. Stevenson sends us 
a description of a new electric tramway system, which he terms a 
combination of the underground conduit and surface contact 
methods. He effects the combination by enclosing a simple 
mechanically operated surface contact in a small conduit, and claims 
to get a system which is sightly, safe, and inexpensive. It is known 
asthe Heyl-Dia electric evel and the patents are the property of 
the English Industrials, Limited, of Manchester. In this system ths 
conduit, which is only 6 inches deep and 3] inches wide, ís formed 
b7 riveting a stout angle iron of special shape on the flange of one 

the ordinary rails, the space between the rail and the angle iron 
being the conduit. The slot of the conduit is 2 inch wide. At 
intervals of 24 feet contact boxes are let into the angle iron, which 
are operated by a flexible plougb, 26 feet long, stayed from each end 
of the car truck. The contact box consists of & watertight cast-steel 
chamber (6 inches x 6 inches x 5% inches) in which is pivoted a 
horizontal switch arm. One end of the switch arm, which is fitted 
with a small trolley, projects into the conduit through a flexible 
diaphragm of leather, rubber, or other suitable material. The other 
end of the switch arm lies midway between two contacts, which 


with one of the contacts in the box. Electrical 
established between the feeding eable and the contact strip, which 
again is in connection with the motors, &c., on thecar. After the car 
has passed, the switch arm is brought аса so шо шо portos 
by aspring. If the caris tra in the other direction arm 
over to the opposite contact. One of the main features claimed 

for this system is its high insulation. The only point at which a 
can take place is the contact under each car. The rest of the 
conduit is dead. At first sight it might seem that there was consider- 


ore that happened. The stays and guide wheels keep the plough 
in а vertical position and also in the middle of the conduit. Sum 

holes are let into the conduit about e 100 yards, the conduit 
e plough of a car. 


being cleaned out by attaching a scraper to 


Plymouth.—The Three Towns" Plymouth, Devon- 
port and East Stonehouse, bad an opportunity recently of bu 
out the company which owns and works the horse tramways which 
connect the towns, and of equipping the service for electric traction. 
They did not do it because of focal jealousies respecting the division 
of the anticipated profits. Now the company are themselves pre- 
pared to undertake the work of bringing the service up to date, and 
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in harmony with the municipal tramways in other parts of the towns. 
Unfortunately there seems to be serious danger of this scheme being 
also wrecked. The Exst Stonehouse District Council declines to 
diecuss it, and as the District Council holds the key of tbe situation, 
the two Corporations of Plymouth and Devonport are practically 
helpless in the matter. If East Stonehouse continues obdurste, it is 
likely to bs swallowed up by one of its bigger neighbours; but when 
Plymouth tried this remedy for these domestic differences a few years 
ago the Local Government Board would not consent. 

Те Board of Trade has ed the 1555 for тикш i 
mouth Oorporation recently applied, for the purpose of extending 
electric traction in the borough. The Prince Rock section of 
the electric tramway will it is expected, be opened this month. 
The application of the system to the Compton line will commence 
as soon as certain street improvement works are sufficiently advanced 
to give the necessary road space. 


Rhymney.—The directors of the Rhymney Railway have 
decided to equip their new works at Oserphilly in the most modern 


manner Electricity will be adopted for the transmission of power - 


as well as for lighting purposes. A complete system of electric 
lighting will be installed, and electrical motors will be used 

ughout for driving the machines in the fitting shops and 
carpenters’ shop. The lifting and walking cranes will also be worked 
by means of electrical motors. The dynamos and motors will be 
manufactured by Mesars. J. H. Holmes & Oo., of Newoastle-on-Tyne, 
andthe whole of the erecting and fitting up will be carried out by 


Messrs. J. B. Saunders & Oo., electrical engineers, 
Rothesay.—A special meeting of the Council is to be 


held to consider the proposal for tne pricise of the Rothesay Tram- 
ways Company by the British Electric Traction Company. Noticeof 
motion has deen given that the Town Council take over the 
tramways. 


Ryde.—The Town Council has decided to support the 
proposed light electric railway echeme to Sea View. 


St. Helens.—The electric tramways were inspected by 
Major Cardew, on behalf of the Board of Trade on July 19th, with 
satisfactory results. 

Seven of the contracts for the important extensions in view have 
already been let, and the work of relaying the tramways has been 
commenced. 


Stourbridge.—At a special meeting on July 11th, the 
Council authorised the Tramway Committee to make the necessary 
arrangements with the British Electric Traction Company as to the 

detaile of the carrying of the tramway up High Street, as authorised 
by the Dudley and District Light ways Order. 


Washington, U.8.4.—4 plan is being considered by the 
Post Office Department for the introduction of automobile mail 
waggons in place of the horse-drawn vehicles now employed for col- 
lecting mail matter in the business section of the city. An electric 
vehicle, it is said, could easily be veg ns for the work, and in addi- 
tion to carrying storage batteries for its own power, an electric auto- 
matic cancelling machine could be placed in the waggon, providing 
better facilities for postmarking letters than the present methcd of 
hand cancellation. At present several clerks are employed on the 
mail collection waggons for cancelling and tmarking letters, and 
with the introduction of the automatic machines, which are used in 
the city post office, a considerable raving of time and labour would be 
effected. It is urged that the automobile could be charged from the 
electric plant of the post office building, and that better time and 
service would be the result in the collection of mail matter. 


Worcester.—The report of Mesers. Kincaid, Waller and 
Manville, the experts appointed to advise the Corporation as to the 
advisability of acquiring the present system of tramways and con- 
verting them for the use of electric traction, has been placed before 
the Streets and Electricity Committee. The engineers estimate the 
cost of acquiring, extending, and equipping for electric traction the 
present tramways at £72,000, and the working, in their opinion, after 
meeting all charges, would result in a net profit to the city of £2,834 
per annum. They advise that steps should be immediately taken to 
oppose the proposals of the tramway company to obtain powers to 
retain possession of the tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


‚ Edinburgh.—The directors of the Chamber of Commerce 
have forwarded to Bir Lewis M'Iver, M.P., for presentation to the 
House of Commons, & petition against the Telephone Bill The 
petition says that the directors cannot regard the Bill as amended by 
the Standing Committee on Trade as being in any way a solution of 
the difficulties which the system existing in the country presents, 
and that they are of opinion that the true solution of the whole 
question lies in the nationalisation of the telephones. 


Royal Electric Bells.—It is reported that the National 
Electric Company, of Milford (Connecticut), bas made a contract to 
furnish Windsor Castle with electric bells and fire alarms, in com- 
petition with 50 English, French, and American concerns. When 
this order has been carried out, all the Queen's residences are to be 
fitted up in the same way. And by the same firm may we ask ? 


Government and the Telephones.—aA basis of agree- 
ment has been arrived at between the Government and the National 
Telephone ag À on the one point left by the Grand Committee 
on the Telephones Bill; this is as to the terms of intercommunica- 
tion between the subscribers of the new and the old exchanges. 16 
Ар that the new exchanges will have free communication with 

e old ones when they have secured half the telephone users in an 
area of competition, and in the meantime the new exchange will pay 
to the old one a fee of 1d. a call. It is also pointed out that the 
communication, when it is reached, will of course benefit the old 
company as well as the new exchanges, as it will be reciprocal. 


Telegraphic Interruptions and Repairs:— 
CABLE. Down. Repaired, 
Amason Company's cable— 
Oable beyond Сагара eee April 4th, 1898 eee eee 


Jamaica-Colon ive .. July 1st, 1899 ... T 
Bonny-Oameroun  ... .. May 29th, 1899  ... ses 


Latakia-Oyprus .. June 2186, 1899 sti 
Para-Maranham ... . April 10th, 1899 ... “© 
. LANDLINNES. 
Oommunication between 

Salonika and Monastir ... March 28rd, 1899 ... er 
Oommunication with Swa- 

kopmund ... M .. July 11th, 1899  ... one 
Moulmein-Bangkok... . July 18th, 1899  ... T" 


Wireless Telegraphy from Balloons.—The Austrian 
military balloon section on July 11th made some interesting “р 
ments, in which for the first time it was attempted to comm te 
between two balloons on the Marconi system of сестара without 
wires. One station was fixed to the car of a captive balloon, while 
the second was placed in a free aerostat. Notwithstanding the fact 
that, on account of the movement of both cars, the apparatus could 
a stationary positi 


balloon detachment has 
resolved farther to study and perfect the system. 


OONTRAOTS OPEN AND OLOSED. 


\ 

Barcarrota, Spain.—July 31st. The municipal authori- 
ties of Barcarrota (Badajoz province) are inviting ten until the 
91st inst. for the concession for the electric lighting of the town 
during a period of 10 years. Particulars may be obtained from, and 
(Badejo N sent to, Bl Becretario del Ayuntamiento de 
Badajoz). 


Battersea.—August 31st. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), and batteries for the 
electricity works. See “Official Notices " July 7th. 


Belfast.—July 31st. The Harbour Commissioners are 


| prepared to receive tenders for the conversion of a 2-ton jib crane 


m steam to electric power. See Official Notices” this week. 


Birkdale.—August 19th. The Urban District Council 
invites tenders for the transfer of its electric lighting powers. 


Denbigh.—The North Wales Oounties Lunatic Asylum 
Committee wants tenders for the supply of engines, dynamos, switch- 
board, injector, piping, and foundations, also wiring of buildings for 
electric lig ting. See Official Notices” July 7th. 


Edinburgh.—July 31st. The Council wants tenders for 
coal measuring gear and extensions to shafting, &., for driving 
mechanical stokers. See Official Notices July 14th. | 


Glasgow.—July 22nd. The Corporation wants tenders 
for boilers, steam engines (main and auxiliary), three-phase generators, 
continuous current generators, rotary converters, boosters, and static 
transformers, surface condensers, feed pumps, circulating pumps, and 
air pumps, all for the electric traction scheme. See our “Official 
Notices " June 23rd. 


Glasgow.—July 22nd. The Corporation wanta tenders 
for 80 electric tramcar bodies to sample and drawing. See “ Official 
Notices " June 23rd. 


Glasgow.—July 31st. The Corporation wants tenders 
for the supply of concentric and single lead-covered main cab'es. 
Bee our Official Notices” July 14th. 


Glasgow.—August 2nd. The Corporation wants offers 
for the electric work required in connection with its fire alarm and 
А В О telegraph systems. Specifications, &c., from the chief officer 
of the Fire Brigade, College Street. 


(Continued on page 110.) 
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ST. HELENS CORPORATION ELECTRICITY 
WORKS AND TRAMWAYS. 


THE Corporation of St. Helens made ita début as an electrical 
undertaker nearly three years ago, when a provisional order 
was obtained by the Gas Committee, and a generating 
atation was put down to the specifications of Mr. Robert 
Hammond on the alternating current system, with trans- 
formers in street boxes; we published a description of the 
plant in our issue of January 22nd, 1897. The alternators 
were two in number, one of 120 Kw., and one of 25 kw. out- 
pat; but the demand rapidly increased, во that last year there 
were 6,000 lamps connected, the plant was fully loaded, 
and there was no stand-by—but, we are pleased to add, 
neither was there a breakdown. 


electrical engineer to the Corporation. Since then the work 
has been rapidly pushed forward, and on Jaly 5th the 
members of the Town Council made a trial run over the 
section of the line which has been completed, with entire 
satisfaction. 

The works are situated on a large vacant space at 
Boundary Road, and share with Ashton the distinction of 
combining electric light and power supply with electric 
traction and refuse destruction ; for. her, #1010 the whole 
of the plant and equipment is of English manufacture—a 
most healthy symptom of progress. 

The buildings were erected by Messrs. John Rothwell and 
Sons, St. Helens, and comprise general offices, engine and 
boiler houses, destructor worke, and car sheds. 

The boiler house is situated immediately behind the 


Fic. 1.—GENEBAL VIEW OF ENGINE Коом; BoOSTER-BALANCER IN FOREGROUND. 


Instead of extending the alternating system, the Corpora- 
tior, having in view the desirability of electric traction, and 
the fact that the tramway lines were their own property, 
instructed the late Dr. Hopkinson to draw up a scheme for 
a combined lighting and traction works on the direct current 
system. Dr. Hopkinson's report was adopted, and after 
Major Cardew had held an inquiry, the Board of Trade on 
April 27th, 1898, sanctioned a loan of £25,000 to carry out 
the work of oonstructing and equipping the tramway and 
generating station. 

On the lamented death of Dr. Hopkinson, the resident 
electrical engineer, Mr. J. S. Highfield, . was appointed 


engine room, while the economiser is conveniently placed in 
a shed adjoining the boiler house. The boilera, of which at 
present two have been installed, are of the Lancashire type, 
80 feet long x 8 feet diameter, and are worked at a 
pressure of 160 lbs. per square inch; they were made by 
Messrs. Yates & Thom, who supplied almost the whole of 
the steam generating and distributing apparatus. The 
stop valves, isolation valves, and high and low water alarms, 
are of Hopkinson’s make; the dead-weight safety valves 
are by Turnbull, the gauges and blow-off cocks by 
Dewrance. 

. Immediately behind each boiler is а superheater, made by 

F 
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Messrs. Musgrave & Sons, Limited, Bolton, and capable of 
giving а superheat of 120? F. This apparatus consists of a 
tube plate bolted to a cast-iron box, in which are placed an 


outlet and inlet for 
the steam; tubed 
into the plate are a 
num br of solid 


placed in the down 
take at the back of 
each boiler. Each 
superheater is fitted 
with a safety valve 
and two drains 
“п 5 
ets. After pass- 
los through "ilie 
superheater the 
gases flow under the 
centre of the boiler, 
returning by the 
sides and away to 
the economiser. 
The superheater 
adds only about 1 
foot to the length of 
the boiler space, and 
is so constructed 
that after breaking 
two Ыт it сап be 
bodily lifted from its 
setting (fig. 2); to 
facilitate this opera- 
tion, a light girder 
is provided over the 
superheaters, on 
which a trolley runs 
to support thelifting 
tackle. The weight 
of the apparatus is 
about 2 tons. 
The economiser, 
of Green's manu- 


facture, consists of 240 9-feet tubes; the scrap2rs are driven by 
a small Lundell motor. The usual bye-pass flue is provided. 
There are two steam feed pumps, of Green's double ram 


fly-wheel type, each 
capable of deliver: 
ing 12,000 lbs. of 
water per hour, 
either direct or 
through the econo- 
miser. The steam 
pipes to the pumps 
are in duplicate, 
while the feed pipes 
1 A tell- 
tale pressure gauge 
is fixed on the feed 
pipe leading to the 
economiser, to re- 
cord the maximum 
pressure at which 
the pumps are work- 
ed. An injector is 
provided as a stand- 
by, made by Messrs. 
hite, of Salford ; 
this injector is self- 
etarting, and is con- 
trolled by a single 
valve, which чре 
acts as a regulator. 
We noted with 
approval that tke 
steam range con- 


sisted of a single main to the larger engine sets; there is, 
however, a duplicate steam supply to the small seta, the pipes 
for which are so arranged that they may be supplied—(1) 


Fic 2.—ARRANGEMENT OF SUPERHEATER AND STEAM I IPES. 


Fic. 8.—Cark on LINE. 


circulating pumps have 


from the main boilere, (2) from tbe destructor boilers 
only. The object of this is partly in order to obtain an exact 
kncwledge of the va ua of the destructor as а steam producer. 


A valve is also pro- 
vided, by means of 
which the destructor 
steam can be ad- 
mitted direct into 
the a m 
ipea, if desired. 
К The Lancaster 
steam traps are used 
all over, and the 
pipe joints are made 
with Taylor's pack- 
ing rings; the pipes 
are lagged with 
plasticcork supplied 


Г. by Messrs. Lonsdale 


Bros., Blackburn. 
The condensing 
and cooling plant 
consists of a Wheeler 
surface oondenser, 
mounted on the 
steam - driven air 
and circulating 
pumps. and a Klein’s 
patent cooling 
tower. The con- 
denser is of the 
Wheeler standard 
Admiralty pattern, 
with a condensing 
surface of 850 square 
feet. The tubes аге 
of brass, solid drawn 
with one end thick- 
ened; this is screwed 
into one of the gun- 
metal tube plates, 
while the plain end 
is held in the 
other tube plate 
with the usual 


screwed ferrule aid corset lace packing. The air and 

istons 10 inches in diameter, the 

steam piston is 8 ir ches 11 diameter, and the stroke of all 
t 


is 12 inches; 
the pumps are of the 
horizontal type, and 
are very compactly 
arranged. The 
condenser is capable 
of condensing 
8,000 lbs. of steam 
per hour. Ав the 
condeneer is situated 
inachamber beneath 
the floor of the 
engineroom, it could 
not be photo- 
graphed. 

The cooler, which 
was manufactured 
by the on Engi- 
neering Com 
Limited, Manches- 
ter, is designed after 
the chimney prin- 
ciple, producing a 


natural draught 


withont waste of 
power, and oocupy- 
ing a very small 
area of ground 
(fig. 5); there 
are no moving 


parts. The tower is carried to a height of 50 feet to 
prevent nuisance from the vapour which escapes from 
the top, but the cocling stack inside the tower is only 
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20 feet high; this is the maximum height to which the The armature is wound with two layers of solid bars laid in 

water must be lifted. In order to use the condensed deep slots, which are partially closed at the periphery; 

steam for feed water, the steam is passed through a Klein wooden keys, driven into the slots over the bars, hold the 
latter in place. The winding is of the dram typs, with 
cylinder end-connections, carried on an extension of the 
spider. The commutator lugs are slightly waved or 
corrugated, so as to be flexible. The brush-holders are 

. carried on two complete rings, which are supported by the 
commutator-end bearing, and are simultaneously rotated by 
a screw feed; the brushes are of carbon. The bearings are 
provided with automatic ring lubrication, and in spite of the 
great weight of the fly-wheele, have never given any 
trouble by heating. The smaller sets are generally similar 
to the large ones, but the outputs аге :—Engine 180 rH. 
at 450 revolations per minute (220 1 H P. on emergency); 
dynamo 1125 KW., 230 amperes at 450—575 volts. The 
engines are of the 3 О size, with fly-wheels weighing 4} 
tons each. 

The 10-ton travelling crane was made by Messrs. Higgin- 
bottom & Mannock, of Manchester, and is worked from 
platforms attached to the crane itself ; the crane hook is 
mounted on ball bearings so as to swivel with ease. 

A combined balancer and double booster forms an 
interesting feature of the engine room, and is well seen in 
our general view (fig. 1). This machine consists of two 
double-woand armatures coupled together, and having four 
commutators. The field magnets are both excited off the 
outers of the lighting mains, at about 470 volts; the 
balancer armature divides this into two circuits of 235 volts 
each, with a maximum load of 35 amperes, and runs at a 
speed of 625 revolutions per minute. The booster armature, 
which is driven by the balancer, is designed for а maximum 
current of 200 ampere, and generates a pressure of 40 volts 


Fie. 4.— LAYING THE FEEDERS. 


oil separator on ita way to the condenser; this works on 
the principle of changing the direction and velocity of the 
steam, and so throwing out the oil, which is collected.in the 
bottom of the separator. The water from the condenser is 
led direct to the hot well, from which it is drawn by the feed 
mps. 

There is an automatic relief valve to give free exhaust to 
the atmosphere if, from any cause, the vacnum ehould fail. 

The chimney stack is 200 feet high, and about 6 feet in 
diameter at the top; it is lined for part of its height with 
fire-brick. 

The generating plant at present comprises four coupled 
sets, each of which consists of a Willans & Robinson 
three-crank compound engine coupled to a Mather and 
Platt four-pole shunt-wound dynamo. The two larger 
engines are of the 3 P type, running at 360 revolations per 
minute, and provided both with throttle governors and 
with automatic expansion gear. Between the engine and the 
dynamo is an extremely massive fly-wheel, of which we give 
а cross-section (fig. 6), and which weighs over 8 tons; the 
diameter of this fly-wheel is 5 feet, width 2 feet 2 inches, 
and it is arranged so as to form part of the rigid coupling 
between engine and dynamo. 

The output of each engine is 310 I. H.P. at full load; the 
steam consumption specified was 16} lbs. per 1.H.P.-hour, but 
under test the value was found to be 154 lbe. condensing. 
The engines are capable of carrying an emergency load 
25 per cent. greater than the normal full load, and by reason 
of the combination of throttle and expansion governing are 
8 ќо maintain a high efficiency under wide variations of 
oad. | 
The larger dynamos are rated at 195 KW., the maximum Fic. 5.—CooLiNG TOWER. 
current being 390 amperes, while the pressure can be varied 
from 450 to 575 volta. The yokes are of cast-Bteel, and are 
separate from the bedplate, which is of the open type; the in each circuit. The two windings can be put in parallel or 
faces of the pole-pieces are laminated. The armature core is in series, giving a boost of 40 volts with 400 amperes 
carried on a spider, allowing of ample internal ventilation. flowing, or 80 volta with 200 amperes, respectively. Moreover, 
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the polarity may be reversed, so that the boost is up or 
down at pleasure. The combined over-all efficiency of the 
two machines, when the balancer is acting as a motor and 
driviug the booster, is 80 per cent. 

The engine room is ventilated by two Gibbs’ electric 
fans, one at each end. 


Fic. 6.— DETAILS Or FLY-WHEEL. — 


The storage battery consists of 250 cells made by the 
Chloride Electrical Storage Syndicate, Limited; each cell 
consists of 25 plates in a lead lined box, and will give 
450 amperes for one hour without the terminal pressure 
falling below 1°85 volts during the passage of the current. A 
peculiar feature of the battery is that there are no regulating 
cells or switches ; the battery is to be used en bloc at all 
times. 

The most prominent feature of the switchboard is its 
extreme simplicity—not only in front, but also at the back. 
The system adopted is in brief as follows: — There are two 
station pressures; one for the feeders in which the drop is 
greatest, and one for the feeders having a smaller drop. 
There are two positive and two negative bus bars correspond- 
ing with these two pressures, and each feeder is brought to a 
two-way switch, by means of which it can be connected with 
the bus bar which is at the most nearly correct pressure. 
The battery is not used as a balancer, but is always connected 
with one or other set of bus bars; and the second pressure 


is obtained by means of the booster, which is used either to 


raise or to lower the pressure, as may be required. 
We would point out in passing, that in the 
latter case the booster is motoring, and that 
the reduction in pressure is not accompanied 
by а los3 of power; this is true also of 
“back E. M. F. cells, provided that the latter 
are usefully discharged at proper intervals, 
but in how many instances where they are 
nsed is this carried out? We commend 
this method to the notice of engineers as a 
means of regulation; it has been applied 
already in electric traction, where a separate 
booster may sometimes with advantage be 
provided for each feeder, but we do not - 
recollect any instance where the system has 
been employed for electric lighting in this 


way. 
The control of the booster is effected by 
means of a regulating resistance in the field- 
et circuit (excited from the bus bars) 
and a small reversing switch in the same 
circuit ; in order to change from boosting 
up to boosting down, the field current is first 
reduced to a very low value by means of the 
resistance; the reversing switch is then 
thrown over, reversing the polarity of the 
magnets and consequently the direction of 
the booster E.M.F., and the field current 
adjusted to give the proper boost. This 
controlling gear could be covered by a single 
page of foolscap! 
The performance of the battery is recorded by a special 
Aron watt-hour meter, which is provided with two dials ; on 
one of these the energy input is registered, on the other the 


output. As the battery is never joined to the middle wire 
except when the load is very small, the meter error due to 
want of balance is trifling ; moreover, the whole of the lamps 
and motors used in the works can be thrown on either side 
of the system by means of a two-way switch, and as there is 
a considerable load of this kind,a valuable aid to balancing 
is in this way obtained. 

An Aron watt-hour meter is provided to record the output 
of each machine. 

We cannot describe the lighting switchboard apart from 
the traction board, as there is necessarily a close relation 
between the two. The dynamos are intended to be used 
indiff-rently on either system; but each is provided with 
two double-pole switches which are interlocked, so that when 
a dynamo is coupled to the traction mains it cannot 
possibly be simultaneously thrown on the lighting mains, and 
vice versa. We give in figs. 7 and 8 detail views of these 
main switches, which it will be seen are of the knife type 
with quick break and carbon break. 

Considered more in detail, the lighting switchboard con- 
sista of six panels of white marble, arranged on a gallery at 
one end of the engine room ; from the gallery & door opens 
direct to the top of the boilers, so that the gallery forms a 
central point from which practically the whole works can be 
readily supervised and controlled. 

The first panel on the left hand is the battery panel, 
bearing the booster shunt regulator and reversing switch 
already mentioned, a main circuit reversing switch, a series 
parallel switch for putting the two booster windings in 
series or in parallel, a double- pole switch and fuse for 
the battery, single- pole switch in the battery positive, 
and a double-pole switch to put the battery in series with the 
booster. The instruments on this panel are :—Battery volt- 
meter (600 volts), booster voltmeter (120 volts), and a battery 
ammeter (450 amperes), which reads both ways. 

The next two panels are for the positives, and are fitted 
with two large horizontal bus bars on the front. Each 
feeder is joined through an ammeter shunt to a two-way 
switch connected with the two bara, so that the feeder can 
be thrown on either bar; the battery and dynamo leads are 
joined to five vertical bars on the back of the board, which 
can be connected with either of the bus bars by means of 
screw plugs. The instruments are two voltmeters (500 and 
250 volts), and two feeder ammeters (450 amperes); space 
is left for four more feeders, and two more d os. There 
» га а vertical bar for the balancer at the back of the 

dard. | 
The fourth panel is fitted with the middle wire bus bar, 


NS 


Fics. 7 AND 8.— Suren DETAILS. 


three single-pole switches — one between the middle of the 
battery and the bus bar, one in circuit with the middle wire, 
and one in the negative side of the balancer—shunt regu- 
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lator for the balancer field, and balancer starting switch. 
There is an ammeter (250 amperes) reading both ways, in 
the middle wire, and a voltmeter (250 volts). Space is left for 
practically as much more apparatus as is already fitted. The 
two remaining panels are almost identical with panels 2 and 3. 

The traction switchboard consists of eight panels (two 
spare), of which the first is the usual Board of Frade panel, 
fitted with recording ammeter and voltmeter; the second 
the line panel, and the remainder dynamo panels. The line 
panel is divided into positive and negative portions; theformer 
is fitted with two single-pole feeder switches and ammeters 
(550 amperes); the latter carries two bus bars, one for the 


dynamo terminals, the other for line connections (rail 


return). A main switch and ammeter (750 amperes) are also 
on this panel ; the whole return current passes through these 
and through a Chamberlain & Hookham ampere-hour meter 
fixed beneath the gallery. 

Each of the dynamo panels is fitted with ammeter (550 
amperes), voltmeter (450—650 volts), * Ajax” lightning 
arrester, I. T. E. circuit breaker, shant regulator, and the 
interlocking double-pole switches for lighting and traction 
already referred to. 

When an additional dynamo is to be thrown on the bus 
bars, a differentially wound voltmeter is used, one coil of 
which is connected with the in-coming machine, the other 
with the bus bars. The dynamo field is adjusted until the 
voltmeter reading is zero; the main awitch may then be closed 
withont affecting the bus bar pressure. 

The ammeters and voltmeters mentioned above are all of 
the Weston type, except the recording instruments, which are 
of Messrs. Elliott Bros.’ manufacture. Both the switch- 
boards were manufactured by Messrs. Veritys, Limited, at 
their Aston works, and erected by the British Insulated 
Wire Company. The comparative scarcity of fuses is a 
noticeable feature of the boards—a praiseworthy feature in 
our opinion. 

The back of the board is almost as clear as the front ; all 


the cables are laid up in racks and coloured blue or red 


according to their polarity, and they are coupled to bars near 
the bottom of the board, so that there are no straggling cables 
or wires to interfere with its aocessibility and simplicity. 

There are two smaller switchboards, also of Messrs. Veritys’ 
make, one for the motor circuits, the other for the lamps 
about the works. " 

The public lighting is effected by 44 of Messrs. P. R. 
Jackson's arc lamps, run 11 in series off the 460-volt dis- 
ирер ш; 38 of these lamps are carried on combina- 
tion trolley poles, the remainder on special arc lamp ро; 
Each pole is also provided with two glow lamps, which are 
substituted for the arcs af midnight. 

The private lighting supply i8 carried out by means of a 
three-wire network with the usual disconnecting boxes, the 
declared of supply being 230 volta. 

The whole of the mains were supplied and laid by the 
British Insulated Wire ге ас and are of their gingle-oore 
paper-insulated, lead-covered type, laid in stoneware troughs 
filled up with compound (See fig. 4.) There are three 
feeders of two single calles, 0°75, 0:5, and 0:5 square inch 
in cross-section respectively, the total length being 4 miles 
of cable. The three-wire distributors consist of about 18 
miles of cable, the sections of the outers chiefly used being 
0:2, 0°15, and 0°1 square inch. 

The Oorporation shows great energy in popularising the 
electricity supply; motors are let out on hire, as well as 
cooking and heating apparatus, while servioe connections are 
made free of charge. A small rent is charged for meters. 
An agreement has been entered into with Messrs. F. W. 
Smith & (Jo., of Southport and Manchester, for carrying out 
free wiring on two systems :— 

(1) Wiring absolutely free; rent of jd. per Board of 
Trade unit (reduced to Id. after the consumption reaches 12 
units per 8 О.Р. lamp per annum); purchase after three 

# desired by consumer. 

(2) Ten per cent. of cost paid down, the rest spread over 
four or five years. 

Mr. Highfield bas also drawn up a standard specification 
for house pir; is at the disposal of intending 
consumers; the Corporation invites tenders and assigns the 
contract on behalf of the consumer, receiving 5 per cent. on 
the cost of the installation to cover expenses. This system 
has become most popular; no less than 2,000 lamps have 
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been connected since April last by this method. It has been 
decided to use the old alternating plant for supplying Satton 
and other outlying districte, and to supply all the lamps in 
St. Helens on the direct current system from the combined 
works at Boundary Road. The dayload of the districts - 
supplied with alternating current will also be carried by the 
above works ; for this purpose a motor-alternator will be pat 
down at the alternating current station, and will be con- 
nected with the direct current, works by a feeder. 

The tramway belongs to the Corporation, which is re- 
sponsible for its maintenance in good running order, and 
wbich provides all the plant and material required for its 
equipment ; the actual conduct of the traffic is leased to the 
new St. Helens and District Tramways Company, Limited, 
for a term of 21 years; the company provides the rolling 
stock and paysarent for the lines, which increases from 
£2,400 per annum at the start to £3,500 per annum in the - 
last four years of the lease. The Corporation supplies 
electrical energy to the tramway company at a charge of 2d. 
per unit for the first 400,000 units, with a sliding scale by 
which the charge is reduced to 1d. per unit when the supply 
reaches 800,000 units per annum. 

The total length of line at present equipped is about 7 
miles, but an extension of 12 miles is about tobe undertaken, 
and is to be completed within one year—which will bea very 
busy twelvemonth for the engineers ! 

The route of the line is from Prescot through St. Helens to 
Haydock, and from St. Helens to Salton, Denton’s Green and 
Rainhill. There isa stiff gradient at Oropper’s Hill which the 
steam cars could only ascend with a running start, but the 
electric cars ascend the slope, fully loaded, without difficulty. 

The streets in the town are for the most part old and 
narrow, but a large part of the line lies in the open country 
and interurban districts. 

The track was laid by the Corporation on а concrete 
foundation, with steel rails made by the Leeds Steel Works 
пош. Limited, and weighing 100 lbs. per yard. The 
intermediate pavement consists of granite setta. The 
crucible cast-steel points and crossings, steel tie bars, &o., 
were made by Messrs, Askham Brothers & Wilson, Limited, 
who also carried out a large quantity of special work at the 
car depót. At a bridge over the canal special cast-steel rails 
were employed, as the depth available was insufficient 
for the ordinary rails. The points are of Marshall's nt 
automatic type. The rail joints are bonded with two 
Crown bonds under the fish platea, each bond having a 
cross-section equal to No. 0000 B. and S. 

The poles and bracket arms are of lap-welded steel, neatly 
designed and manufactured by Messrs, John Spencer, 
Wednesbury. The overhead work consists chiefly of side 
bracket construction, but at some parts of the line, where 
the road is very broad, span wires are employed; some of the 
bracket arms are as much as 16 feet in length. | | 

The whole of the overhead construction was carried out 
by the British Insulated Wire Company, Limited, Prescot, 
under the general supervision, and to the plans, of Mr. High- 
field. The line material was manufactured by the Electrio 
Tramways Equipment Company, Birmingham, with “ Verus" 
insulation. 

There is a battery sub-station on the Prescot road, about 
three miles from the works. The battery consists of 250 
ocells of the Chloride type, with an output of 150 am 
for one hour ; a booster, made by the General Electric Com- 
pany, Manchester, is placed in the same station, with an 
output of 40 amperes at 150 volts, or 80 amperes at 75 volts, 
at a maximum speed of 1,040 r.p.m. The field magnet is 
excited from the 500-volt mains, and the pressure is regu- 
lated by hand. | | 

Thanks to the efficient bonding and to the battery sub- 
Btation, the drop in the rails is well within the Board of 
Trade limit, even when & number of cara are bunched at the 
end of the line. | 

The trolley wire is double throughout, 0:325 inch 
diameter, and is divided into sections about half a mile in 
length, by Aetna section insulators ; it is supp'ied by feeders 
which are led into switch-pillars of the Blackwell type, one to 
each section. The following feeders have been laid : — T wo 
trolley wire feedera 075 and 0:5 square inch cross-section ; 
and an overhead feeder 0 4 inch diameter to the aub-station. 
The telephone and pilot wires are of bare copper, carried on 
insulators on the top of the trolley poles, - 
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All these cables were made and laid by the British In- 
sulated Wire Company, and are of their usual type, laid 
on their patent solid system. 

There are at present eight cars in use, but the number 
will shortly be increased. The car bodies were made b 
the Brush Electrical Engineering Company, Limited, 
and are of the double-deck type (fig. 8), capable of seat- 
ing 53 passengers. Peckham trucks are used, with a 
wheel - base of 6 feet gauge, 4 feet 83 inches; each 
track is equip with two G.E. 52 motors. The car com- 
plete weighs about 7 tons unloaded. The trolleys are of the 
straight under-running type, with detachable heads, and 
were made by Messrs. Blackwell & Co. The controllers 
are the General Electric ape gl K 10 pattern, with 
emergency stop. The whole of the above machinery and 
equipment was supplied by the British Insulated Wi-e Com- 
pany, and erected under the dil iis of their engineers. 

The refuse destructor installation, which constitutes an 
important part of the scheme, is being carried out by 
Messrs. Beaman & Deas, Limited, Westminster. The 
installation consists of two pairs of Beaman & Deas 
destructor cells, each pair having a combustion chamber 
common to both cells. Each pair of cells is provided with 
one large Babcock & Wilcox water-tube boiler ; and in order 
to utilise to the fullest possible extent the heat value of the 
gazes from the destructor cells, a Green's economiser is also 

ing provided. In accordance with the designers’ usual 
practice, the cells will be worked by forced draught pro- 
duced by a high pressure fan, which at the same time draws 
off the foul air from the pail sheds. i 

A special feature in connection with this installation will 
be the arrangements that are being made to elevate the refuse 
to the сш pastori Owing to the peculiarities of the 
gite, it was fo to be impossible to arrange for the usual 
inclined approach ; ially designed buoket elevators are 
therefore being supplied, one set to each pair of cells, by 
which the refuse will be raised to the n height and 
delivered into a storage hopper opening immediately above 
the charging doors of the cells. The elevators and the fan 
for forced draught will be driven by two 12-H P. motors; 
the scrapers of the economisers will also be driven by a 
small motor. Whilst о two pairs of cells and two boilers 
are at present installed, all arrangements are made for the 
addition of a third set at any time. The two pairs are more 
than sufficient for present needs, if worked continuously; the 
provision for the third set is made not merely in view of the 
natural development of the town, but also in order that, if 
desired, the destruction of the refuse may be concentrated 
in less than a 24 hours’ day, with a view to utilising the 
power available more completely. 

In conclusion, we wish to record our indebtedness to Mr. 
J. S. Highfield, electrical engineer to the Corporation, for 
his invaluable assistance in preparing this account ; and to 
Mr. E. M. Hollingworth, chief assistant engineer, who 
furnished us with several exoellent photographs, from which 
we bave selected views of the car and feeder trench, and of 
the cooling tower. We have also to express our thanks to 
S e contractors who forwarded to us partioulars of 
their work. 


CONTRACTS OPEN. 


—— — 


(Continued from page 104.) 
Hastings.—Jaly 25th. The Corporation wants tenders 
for the supplying and laying of high low tension cables. Bee 
" Official Notices " Jaly 14th. 
Madrid.—The Ministerio de Marina is inviting tenders 
ge * inst. for an electric light installation for the floating naval 
echoo 


Malmo.—September Ist. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. 
on application to the clerk of the Gas Works (deposit 12s). 


Salford.—August 8th. The Corporation wants tenders 
for eight 750-kw. continuous current steam dynamos for electric 
lighting and traction. See Official Notices" July 7th. 

Sunderland. — July 24th. The Corporation wants 
tenders for the reconstruction and electrical equipment of the 
tramways: (a) permanent way, (b) overhead on, (c) car 
bodies and trucks. See Official Notices" July 7th. 


. him to the Institution. 


Sunderland.—July 28th. The Corporation wanta 
tenders for the supply of five Lancasbire or oway boilers and 
two fuel economisers. See Official Notices” this week. 


The War Office.—The Secretary of State for War announces 
that tenders for various articles, including electrical instruments, will 
prone be invited from time to time during the next 12 months. 

anufacturers who may wish to bs applied to when tenders are 
required, should address Mr. A. Major, Director of Army Contracts, 
War Office, stating the particular articles they manufacture, and the 
names of at least two well-known firms or public bodies who have 
purchased from them, and are in a position to certify as to the quality 
of their productions. 


OLOSED. | 
с Chatham.—The Corporation has accepted the tender of 
Edison & 8 Co ; Limited, for the fitti of the to 
hall and offices with electricity. a ш 
Crewe.—The Conncil has accepted the following tenders : 


—Mr. J. Matthews, Nantwich, chimney stack, engine house and front 
of boilers, £6,085 178; Messrs. Mather & Platt, Limited, Manchester, 


engines and dynamos, £5,130; Messrs. Yates & Thom, Blackburn, 


boilers, £3,230; W. T. Henley's Telegraph Works e pang, Limited, 
London, for conductors, & ., £6,921 125. 7d.; and other tenders of 
smaller amounts. 


Hackney.—The Vestry has mesi inis the tender sent in 
by the Bri Insulated Wire Company, Limited, for electric cables, 
trenching, troughing, joint boxes, and jointing and house services, 
for the sum of £60,000. 


NOTES. 


Lord Kelvin's Resignation.—At a meeting of the 
Glasgow University Court held on July 13th, Principal 
Story presiding, a petition for leave to retire from the Chair 
of Natural Philesophy was presented from Lord Kelvin. 
The Oourt granted the leave asked, and accepted Lord 
Kelvin’s resignation with deep regret. A remit was made 
to the Principal to prepare a minute to be signed by all the 
members of the Court, expressing their sense of the great 
loss that the University is now to sustain. Lord Kelvin has 
occupied the chair for 58 years. We hear that Lord Kelvin 
has joined the board of directors of the British Aluminium 
Company, Limited. 


Obituary.—F. C. WRBB.— On Wednesday Dr. G. D. 
Thomas, Coroner for Central London, held an inquiry at 
Hampstead into the circumstances attending the death of 
Mr. Fredk. Chas. Webb, aged 70 years, lately residing at 
Agincourt Road, Ham „ who fell, or threw himself 
from a second-floor window at the Hampetead Home Hospital 
оп Saturday evening last. He catered the hospital at the 
end of last month for the pue of undergoing an opera- 
tion which was suooessfully performed, and he seemed to 
be progressing favourably. He, however, took a very 
desponding and exaggerated view of his condition, 
and became much depressed in consequence. He was 
the author of various scientific papers, and from 1853 
till 1877, Mr. Webb took a leading part in all things 
connected with cable making, laying and testing. He was 
made a knight officer of the Imperial Order of the Rose by 
the late Emperor of Brazilin 1874. Mr. Webb had for 
many years practically retired from.his profession, but his 
early labours in connection with submarine telegraphy are 
too well known to need recapitalation here. In 1884 he was 
enrolled by the Council of the Institution of Civil Engineers 
as a life member in consideration of the services rendered by 
To his brother, Mr. Е. Н. Webb, 
the genial ex-secretary of the Institution of Electrical Engi- 
neers, and to his other relatives, we offer our sincere 
sympathy. 

e t to hear from Mr. Lord, of Mesars. Lord and 
Shand, electrical engineers, Plymouth, that his ner, Mr. 
E. B. Shand, died of heart disease, on 18th inst., at the age 
of 28 years. 


Marriage.—On July 6th, at Hoar Cross, Mr. S. A. Walker 
and Miss A. M. Mosedale. The bridegroom is one of the 
firm of Walker Bros., electrical engineers, Old Square 
Birmingham, while the bride is the second daughter of the 
late W. Mosedale, of Lower Hoar Cross. 
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Electric Mamm and Lighting Stations.—At a 

May meeting of tbe Electrical Association of New South 

Wales, Mr. P. B. Elwell, M. I. E. E., M. I. O. E., read a paper 

h “The Utilisation of Electric Energy from an Intermittent 
ource” :— | 


The paper particularly dealt with the practicability of utilising the 
surplus power obtained from the working of electric tramways for 
lighting and other purposes. This question had been prominently 
brought forward in connection with a huge power station now in 
course of erection in New York, primarily to supply energy for the 
tramways. It was contended that, in round numbers, 66 per eent. of 
energy of the generating plant was available for other purposes. On 
all tramways the plantis taxed to its utmost at certain hours every 
day. In order to cqualise matters and obviate the wear and tear 
incident to the slowing down or stoppage of the machinery, the New 
York Company determined to enter another field —that of supplying 
light, heat, and power. It was recognised by the company that with 
crowds of people to carry on the trams at one time of the day and 
none at the rest it would not pay to attempt to fill all requirements, 
unless the surplus power could be disposed of. They therefore 
arranged to establish 21 sub-stations in various parts of the city, from 
which light, heat, and power will be supplied for commercial pur- 
poses. This sale of the by-products of electric stations was expected 
to result in a reduction of 50 per cent. in the prices to be charged to 
the consumers. The example of New York in this matter was urged 
by Mr. Elwell as one to be seriously considered in connection with 
the electric tramlines in Sydney. It would be to select good 
positions in close proximity to the tramline for sub-stations 
to distribute electricity in the immediate neighbourhood. 
As the tramway feeders were calculated to carry the 
maximum load without excessive loss, and generally at a low 
current density, it followed that these feeders might well be used for 
the supply of the surplus electricity to sub-stations. This would give 
a quantity of electrical energy equal to that actually used for the 
operation of the tramway, available for supply to aub-stations in the 
best business centres, without any additi capital outlay, either at 
the power station or in feeders. The most economical sizs of sub- 
stations, and their equipment, were exhaustively considered. Storage 
batteries would have to be used, and as the potential on the tramway 
varied about 10 per cent. in ordinary operation, and one side was 
earthed, it followed that if the energy were to be mainly used for 
lighting, some method of transformation and regulation must be 

ted. This could be done either by charging batteries alter- 
nately, cuttirg them off the discharge circuit for the purpose, or by 
means of a rotatory transformer between the tramway feeders and the 
batteries, together with an automatic regulator for the discharge. 
The capital cost of a typical sub-station furnished with three 
batteries, would be about £14,000, and the annual cost of maintenance 
£2,200. The best method of supplying the power from the sub- 
station to the purchaser would bs to measure the electricity as 
delivered from the batteries to his sub-station bus bars. It had been 
found that on the average electric lighting undertakings in the United 
Kingdom some £70 per kilowatt was expended in distribution. If 
only one quarter of that sum could be saved by the sub-station 
system, the entire capital cost of the sub-stations with the storage 
batteries would be more than covered, and the cost per unit very 
materially reduced. A general discussion followed. 


Correction.—We regret that, through an unfortunate 
misapprehension, in our account of the Oldham and Ashton 
tramways last week, we asoribed the electric brake to the 
Westinghouse Oompany. The brake actually in use is of 
the Thomson- Houston magnetic type, of which 16 more are 
to be supplied by the British Thomson-Honston Company 
to the tramway oompany, as well as eight complete cars. 
Five of the latter will have K 10 controllers with emergency 
stops, while the remaining three are to be equipped with 
magnetic brakes, and are to be delivered within three weeks, 


Automobiles at the B.A. Meeting—A show of auto- 
mobiles is to be held at Dover between September 18th and 
9186 next, simultaneously with a meeting of the British 
Association then taking place there. The meeting at Dover 
will be especially noteworthy, as it is held in conjunction 
with that of the French Sosiety к place at Boulogne, 
and an interchange of visits is y arranged for. The 
object of the show is primarily to provide an interesting dis- 
play and to benefit the motor car industry. A small charge 
for space will be made, and prizes will be awarded to suc- 
cessfal exhibitors. Full particulars may be obtained from 
the secretary, F. E. Beeton, E:q., Park Street, Dover. 


Cricket.—Johnson & Phillips’ Cables С.О, v. The D.P. 
Battery Company. This match was played on Saturday 
last at Blackheath, and resulted in a win for the former by 
109 to 27. 


‚ Lord Kelvin's Successor.—There will be keen competi- 
tion for the Chair of Natural Philosophy at Glasgow Uni- 
versity, rendered vacant by the retirement of Lord Kelvin. 
According to the Westminster Gazette, canvassing on behalf 
of candidates has already begun. The salary of the post is 
£1,000 a year, with a large and beautiful house adjoining 
the University, fitted with all modern telephonic and other 
electrical conveniences by its late distinguished ocoupant. 
Lord Kelvin will reside at Netherhall, Largs, his beautiful 
country seat. | 


Appointments Vacant.— The Bradford Corporation 
wants a departmental electrical engineer. See Official 
Notices” this week. 

The City and Guilds of London Institute wants three 
assistanta in the electrical engineering department of the 
ш Technical College. See “Official Notices this 
week. . | 

The Salford Corporation wants a first-class cable jointer. 
See “ Official Notices” this week. : 

The Corporation of Bootle require the services of an 
electrical engineer. : 


The Electrical Engineers R.E. Volunteers.—The first 
detachment of this corps has finished its annual training 
at Plymouth. It has put in some interesting work in 
connection with projectors for search lighting and running 
plant to supply same, and some very useful work was done 
in submarine mine work, The next detachment will go to 
Portsmouth for eight days commencing July 29th, and may 
possibly take part in the Naval Manceuvres. 


Personal.— Mr. Н. E. Yerbery, A. I. E. E., late assistant 
electrical engineer of the Bristol Tramways, has been 
appointed assistant electrical engineer on the Sheffield Oor- 
poration Tramways. E 

Mr. C. A. L. Prussmann, chief assistant electrical 
engineer for the Bradford Corporation, has been appointed 
clerk of works at the Doncaster electricity works. 


The Institution of Junior Engineers.— On Thursday 
next, July 27th, at 8 p.m., the Institution will visit Mesars. 
Edw. Oook & Oo.’s East London Soap Works, Bow. 


Lightning at Play.—Electra—not the Ohancery Lane 
goddess—has been playing strange pranks in Neweastle. 
We hear that “a thunderbolt—a_bright ball of fire” was 
seen to fall, and in one case a flash of lightning “entered 
through the window, and the electricity played about the 
wires attached to a telephone on the table, eventually dis- 
appearing in a corner.” We are persuaded that this must 
be the corner in copper of which we have heard rumours. 


Manchester Moving.—Our leader of this week refers to 
an important development in the electrical industry, and we 
hear rumours of yet another. It is said that a big com- 
bine is in progress to be launched in a few weeks, 
the names mentioned being those of Messrs. P. R. Jackson 
and Co., of Salford, and the Ganz Company. Manchester is 
also credited with still further developments on re аш of 
a powerful company not a hundred miles from Salford. 


NEW COMPANIES REGISTERED. 


Anglo - Spanish Electrici Company, Limited 
(62,655).—This company was registered on June 21st, with a capital 
of £100 in £1 shares, to carry on the busine:s of electricians, suppliers 
of electricity, &c. The first subscribers (each with one share) are :— 
A. Lucas, bourne, Brampton Road, Bexley Heath, clerk; H. F. 
Wreford, 47, Nicholl Road, Harlesden, Middlesex, incorporated 
accountant; О. F. A. Spashett, Lansdowne, Hillfield Road, West 
Hampstead, N.W., . J. H. McOashin, 73, Webb's Road, 
Olapham Junction, S W., clerk; H. P. Hetherington, 17, Powis 
Square, W., clerk; W. H. Ostertag, 38, Church Road, Richmond, 
clerk ; and J. A. Marrot, 30, South Eaton Place, S. W., gentleman. 
The number of directors is not to be less than three nor more than 
five; the subscribers are to рл, е first; no qualification ; remu- 
neration, £1,000 per annum divisible, 
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Sharpe & Co., Limited (62,699).— This company was 
registered on June 23rd, with a capital of £2,500 in £1 shares, fo 
acquire and carry on the business cf sanitary, gas, hot water, elec- 
trical and general engineers, smiths, &c., now carried on by Sharpe 
and Co., at 22, 24, and 26, Strand Street, Grimsby, Lineclosbire, and 
to enter into an agreement with the said vendors. The first eub- 
scribers (each with one share) are:—John H. King, 168, Freeman 
Street, Grimsby, foreman plamber; William Cooper, 114, Welholme 
Road, Grimaby, foreman; T. Bell, Redshaw, 33, Tarburg Street, 
Grimsby, plumber; William C. Sharpe, George Street, Loutb, Lincoln- 
shire, sanitary engineer; John С. Store, Cedar House, Abbey Park 
Road, Grimsby; accountant; Anne E. Sharpe, Belvoir, Grantham ; 
and Ada Sharpe, 12, oe Street, Louth. e number of directors, 
the names of the first, and their remuneration, are to be determined 
d ud company. Registered office, 26, Strand Street, Great 

maby. 


Llanrwst Electricity Supply Company, Limited 
(62,720).— This company was registered on June 26th, with a capital 
of £5,000 in £1 shares, to acquire and carry on the business of elec- 
trical and mechanical engineers ard suppliers of electricity for the 
A ages of light and power now carried on at Llanrwst, Denbigh, by 

. F. McInnes and G. R. Peers as “The Llanrwst Electricity Supply 
Company." The first subscribers (each with one share) are :—C. F. 
McInnes, Carrington Terrace, Llanrwst, electrical engineer; J. E. 
Humphreys, Llanrwst, solicitor; J. E. Jones, furniture warehouse, 
Lisnrwet, general dealer; Mrs. A. McInnes, 4, Carrington Тегтасз, 
Llanrwst; J. О. Thomas, 14, Watling Street, Llanrwst, accountant ; 
Mrs. G. 8. L. Thomas, 14, Watling Street, Llanrwst; and J. W. Owen, 
Llysmedyg, Llanrwst, surgeon. Registered without articles of asso- 
ciation. Registered office, 14, Watling Street, Llanrwst, Denbigh. 


Theatroscope Syndicate, Limited (62,764).—This 
ccmpany was registered on June 28th, with a capital of £25,000 in 
£1 shares, to acquire, own, and work the British, Colonial, and French 
rights in respect of an invention for projecting on to screens 
animated scenes in colours, to enter into an agreement with the 
Bociété Internationale d'Etudes Industrielles, and to carry on busi- 
ness as electricians, caterers for public entertainments, &c. The 
subscribers (each with one share) are: —H. E. Taylor, 28, Finsbury 
Pavement, H. O., mining ergineer; A. Clippingdale, 17, Honley Road, 
Catford, S. E., gentleman; W. H. Taylor, 78, Allison Road, Har- 
ringay, N., engineer; Н. W. Green, Stock Exchange, E. O., gentle- 
man; W. G. Blakeman, 57, Moorgate Street, EK. O., chartered 
accounfant; W. H. Chantry, 57, Moorgate Street., E.C., chartered 
accountart; W. D. Olippingdale, 17, Honley Road, Catford, В.Е, 
engineer. The number of directors is not to be less than two nor 
more than five; the subscribers are to appoint the first; remunera- 
tion, 10 per cent. of the net profits divided between them.  Regis- 
tered office, 28, Finsbury Pavement, E. O. 


Woodhouse and Baillie Riviera Electricity Company, 
Limited (62,791).—' This company was registered on June 29tb, with 
a capital of £50,000 in £1 shares (16,000 first preference and 20,000 
second preference), to enter into an agreement with O. H. E. Wood- 
house and G. Б. Baillie, and to carry on the business of electricians, 
mechanical, electrical and general engineers, suppliers of electricity 
and other agencies for the purposes of light, power and otherwise, 
manufacturers of and dealers in electrical machinery and apparatus, 
&c. The first subscribers (each with one second preference share) 
are :—Claude Н. O. Woodhouse, 7, Charlwood Road, Putney, B. W., 
electrical engineer; Ernest W. Shevens, 59, Oressingham Road, 
Lewisham, Kent, clerk; Willism H. Milne, 70, Forthbridge Road, 
Clapham, S.W., clerk; William T. Parkes, White House, Elstree, 
Herts, clerk; Francis J. Pepper, The Elms, Willesden Green, N.W., 
clerk; George Forrest, 28-9, Chancery Lane, W.O, accountant; and 
John A. Parkes, 93-4, Chancery Lane, W. O., solicitor. The number of 
directors is not to be less than three nor more than seven; the first 
are Ciaude Н. С. Woodhouse, Glanville Н. Baillie, and Arthur М. 
Напі огу; qualification, £500; remuneration as fixed by the com- 
pony. Registered office, 28, Queen Street, E. O. 


Tayside Electric and Gas Light Company, Limited 
(4,808).— This company was registered at Edinburgh on June 24th, 
with a capital of £25,000 in £1 shares, to acquire the business of the 
Newport Gas Company, and to carry on the business of manufac- 
*urersand suppliers of gas and electricity, for heat, light, or power. 
The first subscribers (each with one sbare) are:— Walter Corbet, 
Acton Regnald, Shrewsbury, land proprietor; Henry Wedderburn, 
Berkhill Cupar, Fife, land proprietor; Andrew Leitch, Netherlea, 
Newport, Fife, shipowner; James Lowton, Kilnburn, Newport, Fife, 
retired merchant ; James Orr, wget Fife, land agent; Thomas 
Winton, N ewport, Fife, wood mer t; and Alexander Stewart, 
Wormit, Fife, builder. The number of directors is not to be less 
than five nor more than nine; the subscribers are to appoint the 
first; qualification, 100 shares; remuneration as fixed by the com- 
pany. Registered office, 9, Ward Road, Dundee. : 


Telepantograph Syndicate, Limited (62,843).—This 
company was registered on July 3rd, with a capital of £10,000 in £10 
sbares,to enter into an agreement with R. Greville- Williams and to carry 
on ару business directly or indirectly connected with the supply and 
employment of electricity, and in particular to establish and maintain 
а system of telepsntographic exchanges and telepantograpbic com- 
munication.. The first subscribers (each with one share) are :— George 
Kemp, 71, Portland Place, W., M P.; E. Tootal Broadhurst, 56, 
Oxford Street, Manchester, manufacturer; Rupert Greville- Williams, 
Simpson Hill House, Heywood, chemist and electrician; W. Н, A. 
Gaddum, 7, South Street, Manchester, merchant; James G. Groves, 


Regent Road, Bravery, Salford, brewer; C. H. Scott, Ackers Street, 
Manchester, merchant; and O. Tattersall, Oakdale, Altrincham, mer- 
chant. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£500; remuneration as the company may decide. 


CITY NOTES. 


The Elmore Amalgamations. 


EXTRAORDINARY meetings of the fout Elmore companies were held 
on Monday last at the Cannon Street Hotel for the purpose of con- 
firming the resolutions passed on June 29th for the voluntary winding 
up of the concerns and the appointment of Mr. James Shurmer, of 
Hunslet, Leeds, as the liquidator for the purposes of such 
winding up. Mr. A. В. Elmore presided over the meeting 
of  Elmore's Patent Oopper Depositing Oompany, Limited. 
Mr. F. Elmore over that of Elmore’s Wire Man g 
Oompany, Limited, Mr. J. T. Cooper cover that of Elmore’s 
American and Canadian Patent Copper Depositing Company, 
Limited, and Mr. F. L. Rawson was the chairman at the Elmore’s 
Foreign and Colonial Patent Copper Depositing Company, Limited. 
In the case of the first three companies the resolutions were formally 
moved and carried without any discussion, but considerable discussion 
‘ensued with regard to the resolution affecting the last-named 
company—the Elmore's Foreign and Oolonial Patent Copper 
Depositing Company, Limited. 

The Onamman (Mr. Rawson), in moving the confirmation of the 
resolution, which was in these terms:—" That the company be wound 
up voluntarily, subject to the company receiving £48,000 in fully 
paid-up shares in Elmore's Trust, Limited, or such lesser number at 
the committee appointed at this meeting may consider fit, and failing 
agreement the question of the amount is to be submitted to 
arbitration"—said that at the last meeting it was left to a 
committee which was then appointed, to settle whether they 
would accept the 33,000 shares that were offered or go to arbitration, 
or whether any other amount should be accepted. Ultimately the 
committee agreed that the foreign company should receive 45,000 
fully-paid shares in the Trust Company, so settling the questions in 
dispute between the Foreign Elmore Oompany and those who were 
specially interested in the formation of the new company. The 
second matter that was left for the committee to consider was as to 
the division of the 45,000 shares among the shareholders. According 
to the articles of association, each founder’s share would be entitled 
to the same amount as each priority share received. By the articles 
each priority share was entitled to receive back by dividend and 
bonus 100 per cent. ont of the profits before the founders’ shares 
received anything. The priority shares had received back £5 each 
—that was to say, the full amount of their shares, and those holding 


eon Shares argued that they were entitled to receive another £5 


efora the founders’ shares received anything, but that contention 
was not strictly accurate, because they were to receive their money 
out of profits. In order to enable them to receive anything, it would 
have been necessary to show that the capital of the company, 
consisting of 15,000 priority shares of £5 each and 9,000 founders’ 
shares cf £5 each, was intact. It was impossible to show 
that, and therefore it was & very grest question whether the 
priority shares would have been entitled to receive anything 
at all, even if the company had remained in existence. The 
argument of the founders was that they had never received one 
penny; that the priority shares had received £5 each, and that 
therefore, in the distribution they were entitled to something more 
than the priority shareholders. A good many of the priority share- 
holders argued that they had bought their shares at £10 and £11, and 
that it was not they who had received a bonus of £5, but their pre- 
deoessors, and that consequently the founders’ shares were not 
entitled to anything more than they were. The founders’ share- 
holder's reply to that was that some of them had paid £19 each for 
their shares. A committee was appointed consisting of Mr. Busch, 
Mr. Foster and Mr. Freeman, representing the priority shareholders, 
and Mr. Holmes, Mr. A. 8. Elmore and Mr. Hewitt represented the 
holders of founders’ shares, and Mr. Bennett, who held both 
classes of shares was added to the committee, so that in the 
event of a division of opinion arising he should practically 
settle what should be done. e result of that meetirg was that Mr. 
Busch practically led the opposition on behalf of the priority share- 
holders, and he was very strongly of opinion that they should have 
had sometbing extra given to them, and ultimately it remained with 
Mr. Bennett to say what thedistribution should be. That gentleman 
came to the opinion that in the best interests of the company the 
division of the shares should remain exactly as the legal position left 
it—that was tosay, that each founder’s share should receive the same 
amount aseach priority share. He (Mr. Rawson) thought that the 
committee who had acted now for nearly two years in assisting the 
board to arrive at a settlement wi'h those who had been in. 
terested in forming the new company, should receive Some amall 
remuneration for their services. That had not been asked for, and, 
in fact, some of the committee had said that they did not think they 
were entitled to anything, as they had given their time freely. He, 
however, thought that that was a mistaken view, and even if it was 
only a small amount, he believed in giving the committee something 
for the hard workthey had done for the shareholders. Taking the view 
that 48,000 shares was the proper amount to be received, he did not 
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believe they would have been able to have got the 46,000 which bad 
now been settled on, bad it not been for the work of the committee 
in insisting upon a fair proportion of the aasets coming to the foreign 
company. 

Mr. SHURMER seconded the resolution. 

Major PHILLIPS expressed himself dissatisfied with the way in 
which it was proposed to distribute the 45,000 shares. In his 
opioion, the founders’ shares ought not to receive anything at all and 
the priority shares ought to receive the full amount, and unless some 
more equitable form of distribution could be arranged he should feel 
bound to vote against the resolution. 

The COHaAIRMAN said there might be something in Major Phillips's 
contention if the vendors held a very large amount of the founders’ 
shares. At the present time not more than 1,500 out of the lot were 
held by the vendors, and they also held a considerable number of 
priority shares which they had bought. 

Mr. G. H. Вовон (chairman of the committee) said they had been 
informed by the directors that the committee had succeeded in 
increasing the selling price of their assets to the Elmore Trust to 
£45,000 in shares from tbe £33,000 originally offered. They did not 


think it worth while to go to arbitration for the sake of insisting | 


upon the extra 43,000, as the difference would be so very small to 
each individual shareholder. As to the division of the £45,000 
among the founders and priority shareholders, the decision was come 
to that they should be divided pro rata, giving each shareholder 
£1 17e. 6d. for e old share he held, be it ority or 
founders. Personally, he held that the ority shareholders 
ought to have had the preferences, and he fought hard 
to obtain £31,500 for the priority shareholders and £13,500 
for the founders. Mr. Bennett, however, advocated the division 
pro rata, and some other members of the committee unable to attend 
intimated to Mr. Raweon before the meeting that they should be 
satisfied with that arrangement. They understood, too, from the 
chairman, that another large priority shareholder had expressed his 
consent. What made him (Mr. Busch) finally give way was that the 
articles of association having, strangely enough, not provided for any 
preference as to Sep for the priority shares, the legal aspect would, 
in all probability, be in favour of a division pro rata. Therefore, even 
if his suggestion bad been carried, some of the founder shareholders 
migbt have gone to law about the matter, and thereby created delay 
and ex The only other point the eommittee had to decide on 
was with reference to the liquidator, and they had decided to 
recommend that Mr. Cartwright should be appointed instead of Mr. 
Shurmer. In conclusion, Mr. Busch said 
undertaking would meet with every success. 

Mr. ELLIS said he was of opinion that the committee ought not to 
have decided as to the way the 45,000 shares should be distributed, 
and he thought they had rather gone beyond their power in making 
the arrangement. 

Та reply to Major PHILLIPS, the Oxarsman said he was not aware 
whether the vendors were willing to forego the founders’ shares 
which they still held. ' 

Mr. ParrcHARD said that, as an original holder both of founders’ 
and priority shares, he considered that the division was a very 
fair one. 

After some discussion the resolution was carried. 

The CHAIBMAN then proposed Mr. Shurmer as the liquidator, 
remarking that that gen was willing to act free of all expense. 

Mr. COOPER seconded. 

Mr. ELLIS said he thought 16 was agreed at the last meeting that 
they should have an in t liquidator, and he would certainly 
prefer to e гав Зы for he Жы ey оиын the Elmore Оош- 
panier, and was thoroughly honest able in every respect. 

Mr. Вовсн said that although they had no personal feeling шы: 
Mr. Shurmer, as the eral meeting wanted an independent liqui- 
dator, he thought the directors ought to yield. 

After some di:cussion, Mr. Shurmer’s appointment was carried by 
nine votes to five. 

On the motion of the Онлгвмали, it was agreed to vote the com- 
mittee 50 guineas for their work. A vote of thanks to the chairman 
for presiding terminated the proceedings. 


Electric Construction Company, Limited. 


Вів Юлитиг, СооРЕВ presided on July 13:h, at Winchester House, at 
the sixth annual general meeting of the shareholders of tha atove- 
named company. 

The CHAIBMAN, in moving the adoption of the report, pointed out 
gross manufacturing profits for the year ended May 31st 


last amounted to £48,544, showing an increase of £2,698 over those 
of last year, and including the balance brought forward there was 
no 


w £21,393 of profits to appropriate. Of this sum the board pro- 
posed to apply £16,952 in paying the dividend of 7 per cent. on the 
preferred and a dividend of 6 per cent. on the ordinary shares, and to 
add £3,000 to the generai reserve fund, making the amount at the 
credit of this account £20,000. The reserve fund was intended to 
meet any exceptional lcss, which, in spite of careful management, 
would sometimes arise, and also to provide for any unexpected loss 
in realising the company’s securities. He did not lock for any call 
cn this fund, which strengthened the position of the company, and 
gave confidence in its future. The business of the company 
and the out-turn of their factories continued to meke satis- 
esp d progress, and the excellence of their manufactures had 
been fally maintained. During the year they had, besides largely 
increasing the output of standard machines, successfully installed 
some of thel dynamos of their kind in this country. The elec- 
tric equipment of the City and South London Railway extension on 
which they were now engaged woald, they hoped, demonstrate that 


hoped that the new 


probably recollect that at the last general meeting he mentioned that 
the directors contemplated making an offer to them of part of the 
company’s holding in shares of the Electrical Power Storage Company. 
Limited. The proposal was submitted. to them in last October, and 
nearly balf of the shares offered were applied for and allotted to 
shareholders. The board might again submit the unallotted balance, 
and if these shares were taken up, it might bs unnecessary to issue 
any more of the company's own shares, or, if so, only to a very limited 
extent. All their first and second 6 per cent. debentures had been 
converted into 4 per cent. debenture stock, and a large portion of 
floating debt into redeemable 43 per cent. second debenture stock. 
The whole expensee of this conversion had been written cff, and in 
addition to the important reduction cf interest already experienced, 
there would be a further saving in the coming year. The compensation 
for injuries paid to workmen during the year had not exceeded £20, 
although the company were none more liberal in their treatment of 
those who had suffered than was provided by the Act. Their rela- 
tions with their employés were also thoroughly harmonious. The 
men had for some years been an annual bonus on their 
and the board intended that this bonus shoald beara fixed proportion 
to the dividend paid on the ordinary shares. It was thus to the men's 
pec advantage to co-operate heartily in working for the success 
of the business. The sharebolders would, he felt sure, agree 
that this was a sound and an enlightened policy in the manage- 
ment of such works as the company's, and he believed that 
it was bearing fruit in a steady growth of confidence on both 
sides, and of cordial co-operation among all the company’s 
employés. During the peus management the position of tbe com- 
pany been strengthened every year both within and without. 

ere was before them an enormous development in tbe use of 
electric power, involving, of course, a corresponding demand for the 
company’s manufactures. With the extensions they would have 
factories capable of increasing largely the output of their standard 
manufactures as well as of producing the largest machines that could 
practically be required, and they were steadily building up a business 
that would, he hoped, not only prove profitable, bnt also permanent 
and a credit to everyone con 

Mr. James WM. BABOLAY (deputy chairman) seconded the motion, 
and i¢ was carried unanimously. 

The retiring directors, Sir H. C. Mance and Mr. P. E. Beachcroft, 
and the auditors, Mesers. James Merton & Oo., were re-elccted, and 
the proceedings terminated with a vote of thanks to the chairman. 


Electrical Power Storage Company, Limited. 


Tus tenth ordinary general meeting was held on July 13th at the 
offices, Great Winchester Street. | 
Mr. J. Івтгма Сосвтемалт, who presided, stated that after paying 
debenture interest and adding a substantial amount to the contingent 
fund, a net profit of £4,532 remained, which, with the sum brought 
forward, made a total of £4,889 available for distribution. The 
directors, therefore, recommended a similar dividend to that which 
had been paid for the last six years—namely, 5 per cent.—leaving 
£554 to be carried forward. To meet the demand for Е P. S. storage 
batteries, which had during the past year very considerably inoreated, 
new buildings had been erected at a ccst of about £1,500, while over 
£1,600 had been expended in providing plant. Their work came near 
to what was designated a dangerous trade, and the board had there- 
fore to comply with the wishes of the Home Office in the matter of 
precautions for the health of the workmen. The result of the year’s 
work might be deemed sa , A8 not only had severe competi- 
Hon кез DOS prions Of All гаю Pantera), and copay of ; 
had shown a considerable upward tendency. The directors were 
obliged to increase their prices 10 per cent., but little of the acoruing 
benefit came into the past financial year. In order to compete for 
some contracts 16 was necessary to enter into agreements for the up- 
keep of the battery for periods varying from five to 15 years. This 
was, he thought, prejudicial to the industry generally, besides 
fostering unfair competition, as it enabled certain persons, by 
offering & low maintenance rate, to secure contracts. When the 
time came for the maintenance contracts to be carried out and 
renewals made, the customer frequently found that the guarantors 
had in the meantime ceased to exist. The policy of their company 
had always been to enter into maintenance contracte at rates which 
might reasonably be expected to cover the risks. The directors had 
started, in addition to the reserve fund, a special contingent fund, 
for the p of making further provision against this class cf 
liability. Such a reserve added greatly to the strength of the com- 
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specially mention that they had installed a traction battery 
Liverpool tion, had extended the batteries for the Birmingham 
. Electric apply Company, and had erected one for the Metropolitan 
Electric Supply Company; and, in addition, they had erected batteries 
at Colchester, Morecambe, Belfast, and Leith for the various lighting 
authorities, Among important contracts in hand might be mentione 
one with the Metropolitan Electric Supply Company for their station 
at Willesden, and also batteries for the Gloucester, Bradford, D-n- 
caster, and Bury 8t. Edmunds Corporations, and for the London 
County Council's works at Orossness. The contract for the supply of 
batteries to the London Electrical Oab Company had now been com- 
pleted, and the batteries were doicg well. The company had 
devoted a great deal of attention to the problem of constructing a 
battery capable of providing heavy currents for lighting and traction 
werk in central stations, and in this respect they had been singularly 
successful. The board bad decided that the company should take 
part in the Exhibition to be held next year in Paris, where they pro- 
posed to show some of the latest types of the company's manu. 
factures, special attention being given to traction types of cells, for 
which the directors believed tbat there was a considerable market 
opening on the Continent. He concluded by moving a resolution for 
the adoption of the report and the payment of the dividend recom- 


mended, 
Sir Юлитиг, Соорив seconded the motion, which was carried 
unanimously, 


— 


Eastern Telegraph Company, Limited. 


TRI report for the half-year ended March 31st, according to the 
dite DER e et ea de a 

edu i expenses an 4, or expendi- 
ture relating to repairs and renewals of cables, &c., during the half- 
year. After providing £4,333 for depreciation of cable and 
£7,419 for income-tax, there remains a balance added to £35,447 
brought from the preceding half-year of £360,122. An interim 
dividend of 1} рер on the ordinary stock has been paid, the 
directors have p £10,000 to reserve fund for maintenance sbips, 
£5,050 to the reserve in connection with removal of head office 
£2,000 to the reserve fund for insurance of d 


on the 20th inst., free of tax, and making a total distribution of 7 M 
cent. for the year. A balance of 43, 586 is carried forward. 
revenue includes £25,112 dividends for the half-year upon the 


co-operate with the Governments of Australasia and Oanada 


of and the Eastern Extension Telegraph Company considered it 
necessary in the interests of the pe aes the 


panies’ very 
to so serious an attack T private interests. The directors consider 
the Pacific cable be decided upon, it should 


direct telegraph communication with Egypt and the Far East, as well 

strengthened. The cost 
of the Malta-Alexandria section has been barged against the general 
reserve fund, 


referred to at the last meeting, was completed on January 
] 


West African Telegraph Company. 


Tum directors’ report for the year ended December 31st, 1698, 
presented to the meeting held at Winchester House, E O., yesterday, 
reads as follows :—" The directors submit the accounts and balance- 
sheet of the company for the 12 months ended December 31st, 1898. 
The company's revenue for that period amounted to £65,529 16s., 
against which £21,526 10s. 6d., is for ordinary expenses, and 
£17,717 188. 7d. for expenditure relating to repairs of cables, &o. 
After providing £599 17s. 4d. for income-tax and £175 13s. 9d. for re- 
valuation of currency assets, there remains a balance of £25,579 
9a. 5d., to which is added £372 12s. 6d. brought from the preceding 
ear, making a total available balance of £25,952 19. 11d. From this 
oe there has been deducted £9,439 10s. 1d. for interest on deben- 
tures, and £14,333 6s. 8d. for sinking fund, leaving a balance of 
£2,179 5s. 2d., which it is proponi to carry forward to next year. 
Toe revenue for the year review includes a further sum of 
£12,000 in respect cf subsidy due from the French Government, but 
which has not yet been paid. As will be seen from page 9 of the 
accounts, this arrear, together with the sums withheld in previous 
years, now amounts to £44,415. The director who retires by rotation 
is Bir Henry C. Mance, C. I. E., M. Inst. O. E., who, being eligible, offers 
himself for re-election. The auditors, Messrs. Deloitte, Dever, 
Achs & Oo., also retire, and offer themselves for re-election.” 


The British Aluminium Company, Limited. 


Mn. WALLACB, Q 9. (бшшш) presided on Tuesday at the West- 
minster Palace Hotel over the fourth ordinary meeting of the 
shareholders of the above company, and, in moving the adoption of 
the report, said they had hoped to have met earlier, but they had had 
the question before them of raising further capital and oonsoli 
the debentures. It bad always been their endeavour to keep the 
preference capital and the ordinary sbares at their original amount, 
and thus to provide new capital they had decided to increase the 
debentures. To do that they had had to get a fresh valuation of their 
capital. He had previously крыше to them the various operations 
they carried on in their factories, and he need only tell them on the 
resent occasion that the work was going on satisfactorily. 
ey had reduced the cost of their product, and from 
experiments they bad made they hoped still further to decrease 
it. What would interest them most was the demand for their 
product, and that was going on slowly but surely. Taking the 
eupply of aluminium for the world since 1889 it had increased eight 
times, and with regard to the company’s sales in England since 1885 
it had increased six times. They would thus see that the demand 
was inoreasing, but not so rapidly as they bad the right to expect. 
During the last six months of the year compared with the correspond- 
ing six months the sales had increased 483 per cent., which was very 
good. The Government of the country bad given them little assist- 
ance. They had given them trial orders, but not such orders as, in 
comparison with the orders given by other Governments, they 
bad the right to expect. No doubt they would give more when 
the trials were complete. In Germany 
equipped with aluminium 
ships of war almost all 
aluminium. Of course, there was much more done for them in the 
Naval Department of the country than in the War Department, but 


of the fall state of the country’s workshops. Thus the shareholders 
must be patient. A deal been said with regard to the action 
of sea water upon aluminium, but those reports had been very much 
exaggerated. He was not at liberty to say anything about the 
Shamrock, but he could say of the Defender, that although she had 
lain in dock for 44 years, she had not deteriorated. With regard to 
the use of aluminium for electrical pu that was going 
оп very fast in America, but not so in that country 
as they would like. Lord Kelvin had spoken highly of aluminium, 
and at the present price of copper, aluminiam was much cheaper 
for transmitting electricity over telegraph and telephone wires. 
Experiments were being made in that direction by the Government, 
and being much lighter than copper it did not require so many poles. 
The chairman referred to the satisfactory arrangement made with 
the Acetylene Illuminating Company to take over the manufacture of 
the uct at Foyers on terms beneficial to the company. In con- 
clusion, he welcomed the co-operation of Lord Kelvin on the board. 

Lord Km seconded the motion, and said they did not know 
how far aluminum could be protected by paint, but they had great 
hope in that direction with respect to the building cf ships. He 
thought there was a good future before the company | 

Replying to a shareholder, the Онатвмлн said they had only paid 
six months interest on the preference shares, but they would pay the 
balance when they found they had sufficient money in hand to spare 
it. When they got their fresh debentures they would not be paying 
much more interest than they did now. 

Tae re was adopted, and at a subsequent meeting alterations in 
the articles of association were agreed to. 


The Bristol Tramways and Carriage Company. 


Tua directors at their meeting on July 19th, declared an interim 
dividend to June 30th last at 7 per oent. per annum, payable 
on August 5th. The total receipts of the company for the half-year 
were £723,396 14s. 9d., against £67,246 16s. 10d., an increase of £5,149 
175. 11d. over the corresponding period last year, whilet the number 
of passengers carried was 11,408,683, against 10,680,379, an increase 
of 728,304. The interest on debenture stock and interim dividend of 
7 per cent. per annum absorbs £19,489 2s. 5d , against £13,189 93. 4d, 
in the g period laet year, when the dividend was 6 per 
cent, per annum. -- 


Telegraph Construction and Maintenance Company, 


Tum half-yearly general meeting of the shareholders of this company 
was held on Tuesday at the offices, 98, Old Broad Street, Bir 
mit АА чар ee Sf the report, the О said he 
р ng the of the е OHAIBRMAN was 
leased to be able to state that the affairs of the company continued 
a satisfactory condition. That being the half-yearly meeting, there 
were no accounts to be presented, but he was pleased to be able to 
tell them that their factories were in excellent working condition, and 
had been kept well employed throughout the six months. Their 
ships were in vary good order, but they had not been engaged to the 
same extent as in the previous half-year, because the work which 
they had been doing been in a great measure that of supplying 
various companies and governments with reserves of cables and in 
effecting repairs which had not required their larger ships to go to 
sea for any lengthened period. They bad been able to provide 
for the payment of the usual interim dividend of 5 per cent., and 
they were hopeful for the fature, as the works were well employed, 
and slresdy some progress had been made towards completing a satis- 
factory dividend when the year’s accounts closed. 
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Re to Mr, Onorr (a shareholder) the OstAIBMAN said that the 
question of the proposed cable by the Azores to America was still 
under negotiation, and no definite conclusion had yet been arrived at. 
It was true that the Germans were not in a position to carry out 
large cable-laying enterprises without help from this country, and it 
was not improbable, therefore, that a stipulation might be made that 
wire and other materials of German mske shculd be employed in the 
manufacture of a cable which their company or some other compaty 
might construct for the German Government. He did not think that 
would be an unreasonable arrangement, bat at present he could not 
say anythiog definite on the subject. 

e meeting then terminated. 


The Direct United States Cable Company, Limited. 


Tur report of the directors for the six months ended June 30tb, 
1899, will be presented at the forty-fourth ordinary 1 meeting of 
the company, to be held at Winchester House ( No. 174) 50. Old 
Broad Street, in the City of London, on Taesday, July 25th, 1899, at 
. $0'clock p.m. The directors in their usual statement of accounts 
state that the half-year’s revenue, after deductiog out-payments 
amounted to £51,951 88. 2d. as compared with £52,232 128. 1d. for 
the corresponding period of 1898, showing a difference of £281 
3s. 11d. against the half- year under review, which must be considered 
satisfactory, having regard to the exceptional increase in the revenue 
daring the spring of last year owing to the Spanish-American war. 
The working and other expenses for the same period, including 
income-tsx, but exclusive of cost of repairs of са amounted to 
£930,411 83. 1d., leaving a balance of £31,540 0з. 1d. as the net profit, 
making with £5,920 16s. 84. brought forward from the previous half. 
year a total of 297,460 16s. 9d. For the corresponding period of 1898 
the working expenses and other payments am to £21,685 
128. 6d. arterly interim dividends of 3s. each share, 
amounting to £27,319 10$, have been declared and рай during 
the financial year, and a final dividand of 8з. per share is now 
proposed, together with a bonus of 386. per share, making with the 
e interim dividends 34 per oe nt. for the year, or a total distri- 
bation of £42,497. After transferring £10,000 to the reserve fand 
account, the balance of £3,176 16s. 9d. on the revenue account is pro- 
posed to be carried forward. The reserve fand account has been 
debited with £2,608 198. for cost of cable repairs, and after being 
credited with interest, realised profit, and sum transferred from 
revenue account, the balance of the reserve fand, taking the invest- 
ments 36 cost price, now amounts to £382,365 19s. 6d. reuant to 
the pr of the artícles of association two of the directors, vis., 
E.M. Underdown, Esq, QC., and Bir James Pender, Bart., M. P., 
retire by rotation, snd, being eligible, offer themselves for re-election. 
Messrs. Deloitte, D.wer, Griffiths & Oo., and Messrs. J. & J. Sawyer 
and Co., the auditors, retire pursuant to the articles of association, 
and offer themselves for re-election. 


Jandus Arc Lamp and Electric Company, Limited. 


Тнв annual meeting was held at 46, Brown Street, Manchester, on 
Jaly 11tb, Mr. E. N. Gallowa 


y, chairman of the directors, presiding. 
The tt, which was unanimously adopted, recommended a 
dividend (f 40 cent. for the year ended April 30th last, payable ` 


free of income-tax, and that £1,000 be written off patents account. 
This is the third year in succession in which the company has paid 
40 per cent. The report contains a schedule of 23 companies and 
firms which have now recognised the Jandus patent and accepted 
licenses. The company is at present fitting up extensive now works 
in Holloway, London, which will enable the directors to deal with 
the rapidly-ino:rasing business. Mr. Thomas A. Barle, Manchester, 
and Mr. Bernard Drake, London, the retiring directors, were anani- 
mously re-elected. 


City Electric Lighting, 
Taux City Corporation bas received the following letter from the Oi 
of Tonda Electrio Lighting Company, Limited :— шышы 


"1 and 2, Great Winchester Street, London, Е.С. 
" Manager and Secretary's Office, 
" July 17th, 1899. 
“То the Town Clerk, Guildhall, E. O. 

u Bir,—My directors had before them at their meeting to-day the 
correspondence which has рамей recently between the respective 
solicitors of the Corporation and the company, from which it appears 
that the Streets Committee will not meet my directors to discuss the 
position, but bave expressed themselves as g willing to consider 
any proposals my board may deem it desirable to submit in writing. 
I am instructed by my to submit the following proposals :— 

и Т —As to a redaction in the price of electricity, conditional on 
the Obaring Cross and Strand Company's Bill being rejected, and an 
amending Act (as below) being passed :— 

“1. The company to apply for an Act, supported by the Corpora- 
tion, to relieve the company of the obligations im by the Act 
of 1893 as to d and reserve funde, impcsing in lieu thereof 
no larger obligations than are imposed on other companies who bave 
to keep their acoounts in the form required by the Board of Trade. 

* 9. Agree that the company may use the same plant and mains for 
public and private lighting. шы 

“ 3. The company will, if the Corporation wish, give up the light- 
ing of the side streets. 

^ 4. (a) The Corporation not to oppose the present or future appli- 
cations to the Board of Trade for cuntinnous current; 


ge ee шаннан ош ишш ишчи о 
vo 

"5. The company to reduce their prices to those set forth in the 
Oharing Oross order on the passing of the amending Act above 


respects the existing Acts and contracts to remain 


. in force, and the contracts alleged to bs null and void to be веб up’ 


again with above modifications. 

" IT —As regards purchage-—My board are prepared at the present 
time to negotiate for the sale of the whole of the company's under. 
taking to the Corporation upon the bas s of the Corporation issuing to 
the compauy such an amount of Corporation stock as will produce an 
anneal income of £75,000. I am to point out that the net revenue 
derivable by the. tion from the company's undertakiog should 
be at least £190,000, made up as follows :— 


Net revenue for 1898 as per published accounts . £95,778 
Interest on deposits, investments. &o. .. m ace © vx vå 8,408 

Add savings in administration, &o., which would not fall upon the Сог. 
poration es vs ee АР os T oe 3s és 7,000 
£106,179 

Add increase of revenue for 1899, by reason of the greater number of 
lamps connected, estimated to be at least x ue x via 14,000 
£120,179 


«Тіз calculation is made on an average charge of 6 22d. per unit. 

“A purchase on this footing would give the Oorporation an 

immediate profit of £45,000 per annum, which might be applied 

either in reduction of price to the consumer or in relief of the rates. 
“The sale to the Corporation would include tbe entire assets of the 

company, subject to liabilities incurred for additional plant, &o. 

. "I am directed to forward а copy of this letter to each member 


of the Corporation.—I am, &oc., 
“J, Ово, Borr, Manager and Secretary.“ 


Prospectuses. 


KiDDERMINSTER AND Disrrior Югвогаио Ілантиа лир Traction 
Oompany, LIMITED. 


A company has been formed, having the above title, for the purpose 
of vi "pari. age the issued shares of the Kidderminster and Stour- 
lectric Tramway Company ер 120 shares held by the 
irectors) , and of over the electric lighting order granted to 
the ration of Kidderminster. Theold company wa: formed in 
1896, with a capital of £60,000, but has not the necessary statutory 
powers to undertake the сарро of electrical energy. The tramway 
в about 44 miles long, and is electrically equipped on the overhead 
system; there are nine cars in regular work. The area of supply 
under the provisional order includes the whole of the sey nw 
borough of Kidderminster. The tramway company pays the British 
Electric Traction Company £56,000 for the undertaking as it stands, 
as well as the costs incurred by the latter company in promoting the 
new company. The authorised capital is E100, 000, divided into 5,000 
5 per cent, cumulative preference shares and 5,000 ordinary shares of 
£10 each. The present issue comprises 3,000 5 per cent. camulative 
preference shares. Tae list opened July 18 h and closes to-day. The 
secretary is Mr. H. B. Hodgson; offices, Dcnington House, Norfolk 
Street, Strand, W. O. 


Tau Новвулы, DesTRUOTOR Company, LIMITED. 


This company is formed to acquire the business of the Horsfall 
Furnace Syndicate, Limited, carried on in Leeds, шеша the well- 
known Horsfall Refuse Destructor and the Loidis Forced Draught 
Boiler Furnace. 

It is explained that the main object of the issue (announced in our 
other columns) is to obtain further working capital, and it is intended 
to acquire or establish suitable works, in order to cope with the large 
increase of business. i 

Тае company will purchase from the syndicate all its patents, 


98 the United Kingdom, France, Belgium, Germany, Italy 
` Switzer + , i 


and, Rasia, Austria, Hungary, United States, New South 
Wales, Victoria, New Zealand, Straits Settlement, and Hong Kong, 
the benefit of all ite current contracts, and the whole of its 
assets, privileges, and зіц, for £60,000, payable as to £20000 
in cash, 230,000 in fully paid o shares of the compauy,' 
and 410,000 either in cash or sbares at the option of the 
directors of the ocmpany. The capital is to be 4100,00 
in £1 sbares, of which the vecdor company tskes as part of its pur- 
chase price, £30,000, and the balance of £70,000 is offered for 
Subscription. Extracts from full reports (to be seen at the offices of 
tbe company's London solicitors) are published, and are from Lord 
Kelvin and Dr. Archibald Barr, Mr. Obarles Estoourt, Sir Alexander 
Bionie and Dr. Shirley Murphy, engineer and medical officer 
respectively to the London County Council, and from Herr Andreas 
Meyer, chief engineer to the municipality of Hamburg, all speaking 
well of the destructor, and when we add that the contracts in han 
with Corporations and otker Public Authorities amount to nearly 
£88,000, and that additional orders to the tune of £50,000 are 
expected to bs secured shortly, it will be seen what a promising 
opportunity for investment the above company presents. 


Tuaurs Isom Works, SHIPBUILDING AMD EmcimmsanunG Con- 
PANY, LIMITED. 
In our business columns tbis week will be found the prospectus 


of the Thames Iron Works, Shipbuilding, and Engineering Company, 
Limited. This company has been formed to take over the business 
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of the Thames Iron Works and Shipbuilding Company, Limited, 
together with the old-established engineering works of Messrs John 
Penn & Bons, Limited, of Greenwich and Deptford, which was 
recently acquired by the vendor company. Besides having built, or 
in course of building, 32 warships, &c., for the British Admiralty, the 
vendor company has built 60 other large vessels, many of them 
armour-clad, the total tonnage amounting to over 330,000 tons; while 
Messrs. John Penn & Sons have engined vessels for the British and 
other Governments with a total of 377,900 H. r. Such figures need 
no comment. 

The authorised capital is £600,000 in £1 shares, of which 300,000 
are ordinary shares and the remainder 5 per cent. cumulative 
preference shares. The purchase price is £750,000, payable as to 
£300,000 in ordinary sbares, and as to the bslance in cash; the 
present issue is 300,000 preference shares, and £200,000 4 per cent. 
irredeemable first mortgage debentures, at par, in 2,000 debentures 
of £100 each. The list closes on or before Wednesday, July 26th. 


ELrorRIC RESISTANCE ABD HA TNA Company, LIMITED. 


Tuis company is formed to scquire the. patent rights for a new 
electric resistance for all countries with the exception of Austria- 
Hungary and the Balkan Btates, to re-sell, manufacture, and grant 
licenses, and for the other purposes mentioned in the memorandum 
of association. The patents are for the manufacture of a composition 
for use as а resistance in order to regulate the amount of current 
supplied to electric appliances The directors have coneulted Mr. 
James Swinburne, M. I C. B., Vice-President Inst. E. E., as to the 
material, who states that “the material, which is clay and blacklead, 
can be worked up and manufectured cheaply,” and “can b» made of: 
various specific resistances.” The total price to be paid by the com- 
разу for the whole of the above-described patents and rights, inolad- 

g 100,000 kronen in fully-paid shares of the Rheostat Company of 
Hungary, has been fixed by the vendors, the Construction and 
Investment Company, Limited, at the sam of £95,000, of which 
£35,000 will be paid in fully-paid shares, as above stated, £27,500 in 
cash or shares at the option of the company, and £32,500 in cash, 
leaving £25,000 in shares to provide working capital. Out of the 
purchase price the vendors have to pay for the patents, rights, and 
shares above mentioned, the sum of £55,000, as to £20,000 in cash, 
and as to £35,000 in fully-paid shares, and also have to pay all 
expenses, including brokerage, but excluding legal fees and ‘costs 
connected with the formation and flotation of the company and the 
issue of its share capital up to and including allotment. 

The share capital is £120,000, in 120,000 shares of £1 each, of which 
35,000 are taken as fully paid in part payment for the patents, the 
present issue being 85,000 shares of £1 each, at par. The list closes 
on July 25th. For other particalars see our business columns. 


. City and South London Railway Company.—The 
accounts for the balf-year ended June 30th show a balance, after 
providing for the debenture interest and dividend on the preference 
shares, sufficient to allow the payment of a dividend on the consoli-. 
dated ordinary stock at the rate of 21 IU cent. per annum, carrying. 
forward £1,107. The dividend for the corresponding period 
year was at the rate of 2} per cent. per annum, with £1,005 forward. 


Edison and Swan United Electric Light Company, 
Limited.—The directors recommend a dividend for the six months 
ended June 30th st the rate of 6 
share capital, making, with the interim dividend, 6 per cent. for the 
entire year. 


Eastern Telegraph Company, Limited.—' The half- 
yearly ordinary general meeting of the above company was held 
yesterday at Winchester House, when the report of the directors was 
received and adopted. A report of the proceedings will appear in 
our next issue. | 


TRAFFIO RECEIPTS. 


and Fleetwood Tramroad Company.—The receipts for the 
week ending July 15th. 1899. were 2918 18s. 24.; receipts for three days 
oag July 16th, 1898, £823 12s. 5d.; aggregate, July 1st, to date, £1,962 
38. в | 


The Bristol ge i Aoa getaggt gy сае ааа the 
week ending July 14th, 1800, were £3,579 58, d.; period 
1898, 28,126 1s. Id.; increase, 2158 49. 8d. 


The Clty and South London Railwsy Company.—The | for the week 
ending July 16th, 1809, were #861: week ending July 17th, 1898. £927; 
decrease, £66. Total receipts for balf-year, 1899, £2,878; total receipts 

50. Miles open, 83. 


corresponding period, 1898, 4 2, 828; increase, £ 
for the week 


The Dover Corporation Electric Tramways,—Tbhe receipts 

ending July 8th. 1899, were 4219 108. 2d.; week ending July 9th, 
1898, 2201 2s. 1ld.; increase, £18 7s. 3d. Total receipts to date, 1899, 
£4,451 Ва. 8d.; corresponding period, 1898, 48,540 3s, 10d.; increase, £911 
4s. IId. Miles of track open week ending July 8th, 1899, 8; week 
ending July 9th, 1896, 8. Car miles run week ending July 8th, 1899, 
4,510; week ending July 9th, 1898, 8,741. Number of cars, week ending 
Joly 8th. 1899. 11: week ending July 9th, 1898, 10. The receipts for the 
week ending July 15th, 1899, were #258 158. 8d. ; week ending July 15th, 1898, 
£226 Os. 7а. ; increase, £3215s. 1d. Total receipts to date, 1899, £4,710 4s. 4d. ; 
corresponding period, 1898, £3,766 4s. 5d. ; increase, £948 19s. 11d. Miles of 
track open week ending July 15th, 1089, 8; week ending July 16th, 1898, 8. 
Car miles run week ending July 15th, 1809, 4,722: week ending July 16th, 
1-98, £8,908. Number of cars, week ending July 15th, 1899, 11; week ending 
July 15th, 1898, 10. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, July lith, 1899, were as follows:—D. U. T. Co., horse cars, 
£92,044 13s. 9d. ; ditto, electric cars, £1,216 78. 3d. ; D. 8. D. Co., electrio cars, 
£1,022 168. 6d. ; total, £4,258 178. 6d. ; corresponding week last year—D. U. T. 


per cent. per. annum on the A 


Qo., horse cars, 42 849 6s. 10d.; ditto, electric cars, £685 4s. 8d. 
D. B. D. Co., electrico oars, 21,098 12s. 5d. : £4,568 8s. 11d.: increase, 
£279 6s. 5d. Aggregate to date, 28 689 19s. 4d.; agere ate to date last 
ear, £9,040 2s.; decrease to pes doris 9s. 8d. Worked :—The mileage open 
8 18 miles electrically, 96 miles by horses, as against 11 miles e у, 
and 81 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Raflway Company.—The receipts for the week endi 
pe oe 1899, amounted to 41,593; corresponding week last wear 
А ‚ decrease, . 


The South Staffordshire Tramways Company.—The receipts for week ending 
July 14th, 1899, were £676: 2s. 8d.; aggregate receipts for 98 weeks, 
£17,880 08. lld.; week ending July 15th, 1898, £667 78. 8d.; aggregate 
receipts for 23 weeks, £17,117 11s. 114. 


E 


STOCKS AND SHARES. 
i | Wednesday Evening. - 
THERE bas been an inclination on the Stock Exchange this week to 


read the South African news as more favourable to peace, and the 
telegraph market has steadied itself in the hope of а speedy solution 


: of the Transvaal question. Should the Gordian Knot be cut, there may 


be a very sharp rise in some of these securities, but we look rather for 
a long period of unrest before the final basis of compromise 
arranged, and holders of telegraph securities must look for jampy 
markets. The new Pacific cable, too, is edging its way to the front. 
So far as the Eastern Company's Ordioary stock is concerned, the 
price has baen maintained by reason of the directors’ excellent report. 
The two deputations to Sir Michael Hicks-Beach seem to have 
counteracted each other in the eyes of the market, although it is 
feared that the company will have to lower its rates to India in the 
near future. i | "ET 

Eastern Extensions are a weak market, and the report is awaited 
with some anxiety. Wireless Telegraphy sbares are also dull, and 
the price has relapsed to 5j middle.. The Direct United States 
Cable dividend and bonus are regarded as being very satisfactory. 
The Ойу and South London Railway dividend, at the rate of 
2i {рет cent. for the year, is fairly good, and is about what the 
Stock Exchange looked for. There was, accordingly, no move- 
ment in the price when the dividend was announced on Tuesday 
afternoon. A slight increase in the carry-forward is the only 
change since this time last year. Oentral London descriptions 
display no vivacity, and а small selling order was sufficient to 
knock 5s. off the price of the Preferred half-shares. Waterloo 
and City stock marks no alteration. It is satisfactory to note 
that the Brompton and Piccadilly Ciicue Railway will not have 
to face the opposition that was at опе time threatened by the House 
of Lords, and the company seems at length to bave a plain course 
to run over. i | l 

Electric lighting shares exhibit but little change on the week, 
what alterations there are being mostly downward. In the present 
temper of the market the quotations that are sent out officially must 
be regarded as somewhat nomiral, nor must sellers be disappointed 
if their orders are executed at the lowest figure marked, since there 
is very little support being accorded to the list of electric lighting 
shares. The Metropolitan Companies’ sbares are all in a weak state; 
in fact, the only hard quotation in the list is that for Westminsters, 
which have risen 4 during the week. City of London shares went 
from bad to worse, nor did the company’s latest circular have much 
effect in brightening the price. The document is regarded with very 
mixed feelings, and in some quarters the opinion is expressed that it 
adds nothing to the company’s dignity. 

The two classes of the Metropolitan Electric Supply's Ordinary 
shares are now quote d at the same price. 

Dividends and rumours of dividends are the order of the day, and 
the Edison & Swan has again succeeded in declaring 6 per cent. on 


its A" capital, which makes 6 рег cent. for the year. The yield on 


the partly-paid shares at to-day's price works out to over 7 per cent. 
The Debenture stock has relapsed, last week's rise having brought in 
several sellers. The manufacturing department is quiet, the changes 
marked being principally on account of the deduction of dividend. 
Callender's Cable Construction are better. A new comer in this scction 
is an issue of 6 per cent. Preference shares of the British Westing- 
house Electric and Manufacturing Company. As a speculative 
investment, the shares appear to merit some attention, and a small 
premium has been established in the market, although very few 
shares bave changed hands up to the present. 

British Electric Tractions have been rather sold by people who are 
disappointed at the rebuffs which have lately fallen to the company's 
lot, but, as we have pointed out ina previous issue, these must be 
expected to come occasionally Buenos Ayres and Belgrano keep 
firm at 42, and Anglo-Argentines are a mere shade below this price. 
Imperial Tramways at 25 and Potteries Electric Traction are both 
exceedingly firm, and New General Tractions remain at 4. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing Rasines done 

Present or Dividends for 

NAMB. i otatio week ended 

Issue. эш the last three years. quee July 1905. July 19th, 

1806, | 1897. | 1808. Highest.| Lowest 

124, 4007 African Direct Telegraph, 4 95 Debs. see ace s. | 100 | ... ee .. |100 —104 [100 —104 se m 
25,000 E Керк shares 10 | ... ae ass 8— 4 з — 4 бее ess 
125,000 do. 65 x Debs., ‚Но. 1 to 1, 250 Red. 100 .. | 85 — 90 85 — 90 oes oes 
905, 5601 11 Telegraph ... as s . Stock £2 188 8 Ф £8 9% 61 — 64 61 — 64 T Fai 

8,047, 2201 Do. do. 6 y 4 Pref. eee eee [III BStock|£5 6s 6 6 112 —113 112 —113 1121 112} 
8,047, 2201 Do. do. ростов, ses oes „ Stock .. |188. 18]— 18 181— 133 185 | 18$ 

206,151 Brazilian Submarine Telegra n Sas ..| 10|7%|7%|.. 116 — 1 15 — 154 155 16 
75,0001) __ Do. йо. Pip Debs. and series, 1908 . 100 . . . ов —112 пов 112 |... 
44,000 | Chili Telephone, Nos. 1 to 44, abe ies ai s Б|4 @ 4 21— 8 21— 8 one or 

10,000,000$| Commercial Cable ase 100 8 8 8 951188 —193 |188 —198 je se 
1, 382, 5231 Do. do. Sterling 600 year 4 y 4 Deb. Stock Red. Stock ss .. |104 —106 [104 —106 1052 | 1054 

324,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 1} 1 i— } i— d n^ T 

16,000 | Cuba pia aay eae i T sss „| 10 | 8 7 8 9 — 10 9 — 10 is ve 
6,000 Do. 10% Pref. [TI eon eee eee [II 10 10 10 10 183— 194 184— 194 ove ooo 
12,981 Direct Spanish Telegraph еее oos eee [II] [TII 5 4 4 see 4 — 5 4 — 5 eee eee 
6,000 Do. do. 10 % Cum. Pref. E ia 5 10 10 iei 94— 1 91— 1 m iss 
80,000 Do. do. 4 % Debs. ... "T „„ 50 jas . |103 —107% |108 —107 ba 
60, 7101 Direct United States Cable . 20 8 Y | 82% |34% | 114— 12 11j— 12 114 
120,000 | Direct West India Кк, b. n m Reg. Deb. as eec «s 100 vas .. |100 —103 100 —108 jun S 
4,000,000 | Eastern Telegraph, Ord e wee Stock 64% | 7 Y 7 Ф 150 —155 [150—155 1634 | 150 
1,795,000 Do. 80 rel. Stock 100 | ... Vs .. |100 —104 99 —103 991 | 992 
89,900 Do. Debs., re pos August, 1899... | 100 | 5 5 101 —104 101 —104 oe з 
1,482, 2687 Do. Mort. Deb. Btoo „(Stock 4 4 115 —120 115 —120 

250,000 | Eastern Extension, 3 and Chine Telegraph 10 7 7 % | 148— 154 | 144— 15 xd} 15 144 

16,2001 Do. 5 = Gov. Bub.) Deb., 1900, red. ann. 100 6 * |5% 99 —100 99 —100 u T 
drgs., reg. 1—1,049 8,976—4, 826 
64,400| ^ Do. , Perm 1,050—8,976, 4,827—-6,400 100 6 % | 5 100 —103 [100—108 | .. | .. 

820,0001 Do. Stock 4 4 eee 116 —121 116 —121 T 006 
85,1001 Жый and m КЕБ Telegraph, h, 6 b Mort. Deb. 28 10|595 |... |... | 99 —103 90 юз |... |... 
46, 5001 Do. do. 3 E 85500 100 5 TN .. 100 —103 100 —108 | .. iss 

800,0007 Do. 4 95 Mort. Dubs., Now. 1 to 8,000, red. 1909 | 100 | 4 P .. |108 —106 |103 —106 108 

200, Do. 4% . Mt. Debs. (Mauritius Bub. 0 1—8,000 | 25 4 is .. 102 —106% 102 —105% | 102 

180,227 | Globe Telegraph an Trust we ТА € ae „| 10 | 44 44 53 104— 11} | 10$— 161 114, 

180,042 Do. do. 6 95 Pref. А sae ..| 10/6 6 6 15 — 153 | 15 — 1 157,| 15 

150,000 | Great Northern Telegraph, of I tee ti 10 10 10 - 80 — 82 | 80 — 82 гаї 
89.500 Halifax and Bermuda Cable, lst Mort. Debs., } 100 100 —103 100 —108 
17,000 | Indo-E Telegraph J асе Т % ss 40 — ва | ao | а 

э uropean p IY) 00 eee ee 10 10 48 — — 

100, 0007 London Platino- Brasilian Tel h, 6 Ф Debs. ... 4| 100,6 $ 6 $ * |109 —112 109 —112 у - 
71,000 | Montevideo Telephone, Limited, rd., Nos. 1 to 71, 000 .. 1 " Mi i— i— T А 
84,000 Do. do. 5% Pref., Nos. 1to 84,000 Ll x "m i— 1 1— 

400,000 | National Telephone, 1 to 490,000... .. .. 5 535 69% 6 53— 68 54— 52 54 53 
15,000 Do. 6 9 Cum. lst Pref. ... eee . | 10 |в 6 6 124— 184 | 124— 133 е 
15,000 Do. 6 Cum. 2nd Pref. eee eee eee 10 6 6 6 124— 184 124— 13 [II] . 

250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 5i— 54 i— 54 583 6&4 

1,820, 4/711 Do. 8j % Deb. Stock Red. Stock 84 84 8j 99 —102 99 —102 1003 | 99 

171,504 Oriental Telephone and Blec., Nos. 1 to 171,504, fully paid 1,5 5 5 — 1 1 

100,000!) Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 106 —108 103 —106 
11,889 Beuter’s TM coo eee eee eee rrr) 8 5 5 7 — 8 7 ud 8 7è ove 

8,881 | Submarine Cables Trust "T ees "T oes soe |Oert.| ... id 180 —185 180 —185 T we 
68,000 United River Plate Telephone eee ooe eee СІІ) 5 5 % 6 % 6 IAS 53 41— б}ха 44 ses 

151,7881 Do. do. 5 Debs. coo seo [TT] Stock eee eee 103 —106 108 —106 1053 eee 

200, 000] West African антар, 5 Y De 100 6 5 100 —108 100 —1 ; - 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—858, 008 2$ | .. - us $— 1 i- 1 cee oo 

150,000 Do. do. 4% Debs., 1—1 ‚500 gua. Bras. Sub. Tel. 100 006 eee TT) 101 —104 101 —104 ТҮ oot 

880,521 | Western and Brasilian T ph 4 % Deb. Stock Red. ... [Stock] ... js .. |108 —106 103 —106 105 eee 
88,821 | West Indis and Panama ph ... eoe "T oe 101 g А 1j— 14 14— 1 1% 
84,568 Do. do. do. 6 V Oum. Ist Pref. ... 106 6 e. 11 102 | 104— 10$ 10g | 104 

4,000 Do. do. do. 0 Cum. 2nd Pref. eee 10 6 6 T) 8)— oe өөө 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1, 100 | & 5 .. |108 —106 103 —106 one 
188, 1001] Western Union of U.S. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 „ [100 —106 100 —106 я ees 


ELECTRICITY SUPPLY COMPANIES. 


80,000 | Obaring Cross and Strand Electricity Suppl acy | 5/99 [73 4 s— 10 | sj- % | 10 | 9 
000 5 X Cum. 


e 0. eee eee еөз ` ees eee 
84,000 „Chelsea Electricity Supply, Ord., ўя б 5% 69% 16% 71— 71— 84 84| .. 
100,000 Do. do. Ф Deb. Stock Bed... Stock 44% | 44 . 112 —114 112 —114 118 | .. 
60,000 | City of London Hlectric Lighting, Ord. 40,001—100,000 ... | 10 7 % 10% 6 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 6 
5 


6 
400,000 Do. 5 Ф Deb. Stock, " Borip. (iss, at £116) all ‘all paid ææ. |6 128 —128 |123 —128 
40,000 | Oounty of Lond. & Brush Prov. E Bleo, Ltg., Ord 10 | nt nail | nil 11 — 114 |11 — 113 e 
20,000 Do. do. do. 0001—60 000 10 6 6% 69% | 14 — 15 133 — 144 14 138 
220,000 Do. 4496 Deb. Stock, a oe (260% to be paid) Rd.... га 52 — 64 52 — 54 5 is 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . 5| .. |5 7 61— 6f 54— 6 18 51 
19,661 | House- to-House Electric Light Supply, Ord., 101 to 19,661 5; . | 4 6 71— 84 8À— 94 718 72 
12,000 Do. do. 7 Ф Cum. Prei. 517$ 7 84— 94 84— 93 ie 
110,000 | London Blectrio Supply Corporation, Limited, Ord. ios 8, .. ase — 84— 4 84— 4 373 
48,050 ре do. do. 6 % Pref. B. uu *. 16% | &— 7 64— 7 ey 
100,000 do. do. 4% Ist Mt. Db. Stock Rd. Stock Ses .. 1104 —106 |104 —106 iie qus 
62,500 йш Electric Supply, 101 to р 500 ses wo | 10 |659 .6 9 |5 Ф 16 — 17 154— 164 
22,500 По. Nos. 62,601 to 85 10 | ... 39 1 154— 163 А 
220,000: ро. 44% Firat Шы Debentare Stook | ... 4 4i .. 116 —118 118 —120 
6,452 | Notting Hill Electric Lighting ive „| 10 | 4 6 6 154— 164 | 154— 164 joi - 
81,980 | St. James’s and Pall Mall Electric Light, Ord i 5 104% 14475 144 164— 174 | 164— 174 173 | 16% 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 10 á 
65,000 | South London Electricity Supply, Ord., £4 paid € ses 5 44— 48 44— 48 4} 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 is 519 Ф 12 % 12 x 14 — 15 144— 153 144 
* Subject to Founder’s Shares. + Quotations on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are full Mir eg geiler being vred 
Dividends marked 1 are lor 1 Feat consisting of the instar ра of ene peat and the бги part y ышын 
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SHARE LIST OF ELECTRICAL COMPANIES—Oocntinued. N 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock Business done 
Present NAME. or Dividends for SIME Closing | during week 
Issue. Share. the last three years, Sul 12th. Suy 19th. NC. 1999. 
1896. | 1897. | Highest | Lowest 
60,000 Aluminium A” shares, Nos. 1—60, 00. - 1 | 10 , 10 * 24 — 31— 32 33 *. 
90,000 Do. 4} 95 1st Mort. Deb. Stock Red. ЭГ ... Stock) а; . | 95 —100 95 —100 sis ids 
30,000 вы Шеш шш, Can Prat. 20. 601-40 000 10| . . 6 J 18 — 19 18 — 19 Е Н 
о. o. 6 um. . 80, 001 —40, 000 
10,000 (issued at £2 108. prem. all pd.) 10 eee 069 eae 144— 144 141— 143 143 eee 
20,000 Do. do. do. Nos. 40,001—60,000 | 10 | ... 139— 144 | 13g— 144 | 131j| 13] 
200,000 Do. do. 5 Y Perpetual Debenture Stock. Stock ss 127 —13) 127 —130 1298 | 129 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 00 8| nil | nil 880 1j— 2 11— 2 d - 
90,000 Do. do. Non-cum. 6 Ф Pref., 1 to 90,000 2 nid 4 $ 2 23 21— 23 2} 
125,000! Do. do. 4 des erp. Deb. Stock Stock.. 110 —114 110 —114 ae 
,000 Do. do. 2nd Deb. Stock Red. Stock .. {LOL —104 101 —104 101 x 
20,000 | Callender's Cable Construction shares, Nos. 1— 20,000 ... 5 | 10 « 124% 16 Ф| 14 — 15 144— 154 16 141 
90,000 Do. do 44 % 1st Mort. Deb. Btock Red. |Stock -— * 112 —115 112 —115 n ps 
85,250 | Central London Railway, Ord. Shares ae vas e| 10| .. Js .. | 10j— 11 10]— 11 103 | 
178,808 Do. do. do. £8 paid ‘ee | 10 А Ve 8i— 9 81— 9 844 А 
61,083 Do. do. Pref. half.shares £3 paid... | ... |... ‘ 3— 34 24— 34 31 3$ 
71,447 Do. do. Def. do. £5 paid " — aide 61— 52 514— 52 -- e 
680,0001| City and South London Railway  .. Stock) 144 9 14% 24% 67 — 69 67 — 69 684 | 68 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 4.4 4ij— 5} 4t— 5} В oe 
82,006 tas е Oo., 1 be en кы 2: 8 . 4 — 44 34— 4 3131 357 
А 5% Ist Mort. Reg. ebs., 1 to 900 o 
100,000 £100, and 901 to 11 ,000 of £50 Red. eee eee oe eee 99 —102 99 —102 eee 
99,201 | Edison & Swan Utd. El. Igt., “A” shares, £3 pd. 1 to 99,261 5 Б 6 sas 2 — 23 2 — 23 m i 
17,189 Do. do. do. ** A? Shares, 01—017,189 b 514 6 @ os 4— 6 4— 5 a 
844,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... "m *. | 97 — 99 95 — 97 964 | 96 
112,100 Electric Construction, 1 to 112,100 ... js 2| 65 6 6 21— 23 23— 23 24 24 
25,000 | Ро. do. 7 Ф Cum, Pref.,1 to 25,000 ..| 2 T. T. 7 3— 3 | 8— 84 31 3 
140,800 Do. do. 495 Perp. lst Mort. Deb. Stock . Stock us P .. |103 —106 101 —104 xd 5s 
91,196 | Elmore's Patent Copper Depositing: 1 to 70,000 ... Sue 2| .. is — i— 3 is - 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 „| 107 7 7 95| 11 — 18 11 — 13 хӣ 128 | ... 
15,000 Here (W. T. 88 Works, Ord. ... i ..| 10 | 10 12 14 %| 244— 25 244— 254 261 | ... 
8,000 do. 7 Y Pref. >... 10| 7 7 7 9 19 — 21 19 — 21 es -— 
50,000 Do; do. do. 44 Mort. Deb. Stock... Stock 44 4% 112 —115 111 —114 111 vus 
50,000 India-Bubber, Gutta-Percha and pai i h Works ..| 10 | 10 10 10 Y 214— 224 | 21 — 22 xd) 214 | 214 
800,000 Do. do. do. Ist Mort. Debs. | 100 зз э . 1101 —106 101 — 105 ses ies 
87,500 ели Overhead Railway, Ord. - Vis e! 10, 2] 81 34%, 83— 88 84— 8} T. “ 
10,000 do. Pref., £10 paid ane ..| 10] 5 b 5 14 — 144 | 14 — 14 zs 
87,850 elon pl ee and Maintenance ... 12 15 15 15 Ф 38 — 42 37 — 41 xd 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 100 |... T .. 1103 —106 103 —106 1013 
18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  .. Dj. us si 91— 9% 91— 97 эң . 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 Ж 5$— 64 5 6} a : 
540,0001 Waterloo and City Railway, Ord. Stock Y 100 3 СЯ 104 —107 104 —107 PE 


t Quotations on Liverpool Stock Exchange. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


t Unless otherwise stated al: shares are fully paid. 
Dividends marked $ are íor a year consisting of the latter part of one year and the first part of the next. 


National Electric Free Wiring, 108. paid, 3—4. 
Smithfield Market Electric, 3—4 nom. 


T. Parker, £10 (fully paid), 19 xd. 


MARKET QUOTATIONS, Wednesday, July 19th. 


Bi ham Electric Supply, Ordinary £5 (fully A wr 10g. 
British Aluminiam, ; 104—114 ; 7 114—124 nom. 
House-to-House, 44% Debenturea of £100, 103—107. 
and Enightabridge Electrio Lighting, Ordinary аады 
Gab pal paid) 124—185; let Preference Cumulative 6%, #5 
on Shares 10%. 
e * From Birmingham Shere List. 
CHEMICALS, &. This week. | Last week. |ncrease ог 
a Acid, har ied (x) 0 r owt. bJ- 6/- ee 
а C] N ee oe oe эз owt. Ж. 22/ oe 
a ө Oxalio ee ee ee per owt rna 82/- ee 
а [1] Sulphuric ee ee oo per owt. b / 5/6 ee 
а (] eo ee ee per owt. 87/- 87/- ee 
a Ammonia, Muriate (9508) . рег юп £920 £26 we 
а » n” • ee per ton £24 £94 oe 
a Bl powder T .. per ton £5 15 £6 15 T 
a Bisulp of Carbon А ton #16 £15 oe 
a Borax т 92 А per ton £16 10 £16 10 oe 
а Bensole (90 lo) е ° ee per gal. 77 j^ oe 
a н (50/90 % ) us es per gal. 5/6 5/6 s 
a eed Sulphate.. oe .. per ton £26 5 £27 15/- dec 
a Ni * sa „ per ton £23 10 £28 1 T 
а „ White B ee per юп £31 £81 
е ^h "Asie г T ee per ton xr ud grs ° 
а 6 ов LE J r ee 
a Naphiha, Б Solvent (90 9/, at p А ^ 
1 ee .. per gal. 5/6 6/0 T 
a Potash, ichromate, in casks.. per lb 854. 84d. T 
Е и Oaustio (16/80 %) ee рег ton £24 £24 а 
Bisulphate  .. .. рег ton £85 £85 А 
а а Shellao > ee per cwt 68/- 68/- А 
а Sulphate of Magnesia .. ee рег ton £410 £4 10 р 
а Bulphur, Sublimed Flowers . per ton £6 €6 5 5;- dec 
: н Recovered .. „ per ton £5 10 £6 10 . 
Lum ашр .. рег ton £50 £5 0 Я 
а Boda, Caustic (white 70 9L) . рег ton 27 10 £7 10 es 
Crystals per ton £8 £8 ee 
" " Bichromate, casks .. per lb. 214. 214. Я 
METALS, &c. 
b Aluminium Wire, in ton lots.. per ton £224 T 
b Sheet, in ton lots.. per ton 191 £191 А 
р Babbitt's metal ingots .. . рег ton | £70to £145 | £70 to £14 
с Brass (rolled metal 2" to 12") basis per lb. Rid. 
6 9,9 Tube (b (b razed) ee ee per Ib. 1034, 1014, 
ес» е, basis per ib &4 t. Rid. 


чаокцоп кы cee Ө Quotations supplied b 


Messrs 
b The British олы Company, Ltd, 
: Mesers. Thos. Bolton & Sons, 


iM 


f The India-Rubber, Gutta-Percha, and 
Telegraph Works Company, Lid. 
Messrs, James & Shakspeare, 
Messrs, Jackson & Till. 
í Меша Bolling & Lowe. 
еввга. Henry О, Yoo & Ca, 


METALS, &o. (continued). 


f Ebonite Rod oe ee per lb 
15 Sheet oe per lb 
g * Bars per ton 
9 е (basis price) per lb 
9 н oe per ton 
9 oe per ton 
n German Bilver Wire we per lb 
h Gutta-percha, fine 2 per lb 
h India-rubber, Para fine .. per lb 
{ Iron, Charcoal Sheets .. per ton 
$ , Pig (Cleveland warrants) per ton 
t n Pere pee E a RORIS per ton 
4 „ Scrap, heavy per ton 
€ y ire sivanisad No. 8. per ton 
g Lead, English Ingo$  .. . per ton 
{ Sheet... r ton 

Mica (uncut slabs 8" long) per Ib 
т Manganin Wire No. 28.. . per ib 


g Mercur .pe 

p Phosphor Bronze, ‘plain castings per lb. 
p rolled bars &rods per lb. 
p 10 r'l'd strip & sheet per lb. 
o Platinum oe per oz. 
p Silicium Bronze Wire . š .. per lb. 
i Steel, Magnet, acc’d’g to desc p "n p. ton 
$ Steel, 6080, in bars .. 


g Tin, block . as - . per ton 
9 » ioil . T . per lb. 
n „ wire Nos. 1 to 16 . per lb. 
p White Anti - friction Metals 
„White Ant " brand per ton 


j Yarns, Cotton, Single 101b. Баай: pr lb. 


j s» Best Flax, 6 lea. per lb. 
J в Hemp, 8 ply 10 lbs. . . per lb. 
Jo ù Russian, 10 lbs. per lb. 
] i Jute, 180 lbs. rove . per ton 
j » Manila, 24 thread .. рег ton 
к Zinc, Sheet (Vielle Montagne bnd.) p.t. 


Bank rate of discount З per cent. (February 2nd. 1899). 


— 


This week. | Last week. 120гевве or 


— M | — È — бү е еее еее eed U—ĩ— 


£15 76 
From B;- 
8 


[- 
£8 66 
1/1 to 1/4 
1/1 to | 
From 1/24 
£3 10 


104d. to 1/1 
From £16 


Quotations supplied by 
k Messrs. Morris Ashby: 
1 Messrs. Sanders, W 
m Messrs. W. T. Glover & Co., Ltd. 
п Messrs. Р. Ormiston & Sons. 
o Messrs. Johnson, Matsyhey & Oo., Lid. 
p The Phosphor Bronse Company, Ltd, 


В/- 
B/- E 
£88 £2 ine. 
10}d. hi 
gts £2 inc. 
£86 £2 inc. 
1/6 ө 
6/- oe 
4/05 to 4/12 "e 
£18 En 
70:6 1/13 inc. 
From £11 -è 
50/- to 55 / a 
£10 12 6 | 12/6 inc. 
£14 То 9/6 inc. 
£15 76 aA 
From 3, ve 
8/- ee 
£8 6 1/6 inc. 
1/1 to 1/4 2 
1/1 to 1/4 ә 
Prom 1/24 vs 
8 10 
103d. to 1/1 
to £40 
£58 s 
£126 10 £8/10 inc, 
1/6 a 
17 2d. inc. 
£40 to £67 T 
444. К 
4 oe 
d. А 
4 
£13 
£32 10 
£50 
Limited. 
e & Co. 
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ACCUMULATORS FOR AUTOMOBILES. 


Wurrmd on the subject of automobiles in the Revue de Physique et 
Chimie, М. L. Inman premises that the automobile is undoubtedly 
one of the foremost subjects of the day, and the subject of the accu- 
mulators must of necessity bs equally of interest. Ho treats only of 
accumulators, not of primary batteries, which ате out of the question, 
being too feeble in power, and farnishing energy at too high a rate. 
Their recharging would also be often impraoticable. 

Во far does the accumulator hold the field, that М. Hospitalier has 
proposed the term accumobile, and M. Inman adopts it straightway. 

The provements of the past 15 years have rendered the accumobile 
practioabie. Reverting to the year 1881, the best accumulator of that 
time was the Faure, which had a specific capacity of 39 ampere- 
hours, and а specific current of 85 ampere, per kilogramme of total 
weight. This gives 7:5 watt-hours per kg., and ‘65 watt per kg. for 
the energy and the Y any power. In 1883 the Faure-Sellon- 
Volckmar gave 12 watt-hours per kg. at the rate of ‘6 watt per kg., 
and 8:6 watt-hours per kg. at the rate of 9 watts. 

Constantly growing, the figures now obtained are: 

30 watt-hours per kg. of total weight at 15 watt per kg. 

35 n " "n 50 n 

20 n " " 100 ” 
for the Falmen accumulator of 1897 type. The specific power, at 
the samo time, is able momentarily to attain 20 to 25 watts per kg. 

Theoretically it is known that 1 ampere-hour requires 3 86 grammes 
of lead and 4°46 of lead oxide, a total weight of 8:32 of active material. 
In practice а complete utilisation of the active matter is unattainsd, 
electrolytic action being incomplete aud the active material being 
of considerable thickness. Farther, the sulphate aud oxide of lead 
cause the electromotive forca to diminish as the internal resistance 
increases. Uader the very best conditions, a coefficient of utilisation 
of 5 or ‘6 is obtained, especially when the régime is light and the 
thickness of active material isamall. Thus a minimum of 15 gramme; 
of active matter must be counted upon per ampere-hour. In the 
lightest plates with lead gride it is found that the active matter 
will bardly exceed 65 per cent. of the total weight of the plates. 


The minimum weight of plates per ampere-hour will thus be B = 


23 grammes, of which the specific capacity at a maximum will be 
100 = 43 ampere-hours per kg. 

Adopting 1:5 as the accessory coefficient, including liquid, cell, and 
connections, the lightest plates will produce cells having а total 
weight 23 x 1:5 = 35 grammes per ampere-hour, bringing the 
specific pe and energy to 28 ampere-hours per kg., and 54 watt- 
hours per kg. of total weight. These figures have still to be attained, 
and it is very difficult to secure them industrially with lead accumu- 
lators, because of the economic questions that arise. The duration of 
plates is a prime factor, and it has not sufficed to augment the specific 
energy of accumulators in order to render the accamobile a practical 
success. Diminished cost of maintenance has also been n 
with a view to comparison with other systems—horses, oil motors. 
O:herwise, the advantages of electricity are incontestable, its safety, 
handling noise, vibration, heat, and smell, as well as in simplicity of 

n Ф 

Taking actual results farnished by accumulators, it is necessary to 
assume the battery as 30 to 40 par cent. of total weight of vehicle, say, 
360 kg. The specific energy will be at 25 watt-hours per kg., 350 х 
25 = 8,750 watt-hours. The recent meeting of the French Auto- 
mobile Olub has shown the results as follows for different vehicles :— 
Total weight of vehicles, 1,090 to 1,802 kg.; energy consumed at the 
terminals of the charging generator for a run of 60 km., 8°78 to 
13 26 kw.-hours; consumption in watt-hours per ton-km., 134 to 105 
at the generator, aud about three-fourths to two-thirds this amount 
on the vehicle itself. Speed from 138 to 199 km. per hour, 
the mean consumption on a course in Paris being about 118 watt- 
hours per ton-km., as shown on a course of 75 km. at a speed of 15 
km. per hour. The small length of possible ran per charge limits 
the use of accamobiles to & certain radius from a charging station. 
Speeial types of cell constructed for vehicular traffic are reviewed. 
All the A све 2 чау! riga. referred E d „шеп “ш 
lators, ingui у great power and specific energy. 
plates are made up of two grids of c:llular structure in antimony 
lead applied one against another, and presenting rectangular celis to 
receive the active material These plates measure 18:5 ош. x 9'5 
om. x 0'4 cm. in thickness, and have 24 celle. 

A test made by M. Hospitalier has determined their weights as 


Plate ... - ... 135 grammes + 135 grammes — 
Active material 340 1 + 255 жо ee 
Total . 475 i positive 390 „ negative 


The plates of the siz) named above ara made up in віх types of 
cell measuring 30 cm. x 11 cm. x from 8 to 18 cm., containing from 
37 kg. to 9 kg. of plates. The total weight of anelsment is 5'3 to 
128 kg. The capacity in ampare-hours is 70 to 175 for a discharge 
ia fire hours, and the energy in watt-houra 133 to 333, the specific 
capacity in ampere-hours per kg. baing 13:5, the current ia 
amperes 27, the energy in watt-hours 25, and the power in watts 51 


per kg. _ 

The Society for the Electrical Treatment of Metals has an accumu- 
lator at once economical and durable. The negatives are of paste 
provided by the reduction of lead chloride. Tne positives are of 


Planté type made up of little fluted bands of lead specially arran 

and united. The active surface is considerable, the electrolyte cir- 
culates easily, and deformation from progressiva peroxidation is not 
found totake place. The output is large. Tho specific energy given 


by each plate is as follows :— 
28 watt-hours per kg. at 2 watts per kg. of electrodes. 
26 5 " 99 3 » » » 
25 ЕТ " 4 " Т n 
22⁰ 5 » 99 6 » ?9 09 
20 5 » » 8 * » 3? 
19 n » 10 » » э 


An ordinary cell rra 13 plates, 6 positive 7 negative. They 
are 11 cm. by 21 cm. high. Esch element measures 17 om. long, 12:5 
wide, and 28 higb, aud weighs 17 kg., of which 8:4 are positive and 3:6 
are negative plates. Special precautions are taken in their mountings. 
The plates are carried by а bracket of ebonite of suitable form and 
are separated by perforated corrugated ebonite plates. Plates of the 
same polarity are soldered to a lead bar carried by two bars resting 
of the cell. A 13-plate cell discharged in 34 hours has 


on the edges 
the following output, &c.:— 
hip current in amperes... TENES oes oe 
pecific и n per kg. of p sis 
On „ ity i " h " n total ... e.. im 
pacity in ampere-hours Sia: Gb cas ids кез 
; т kg. cf plates sos we 11 
5 x Я = total eo mr eee 77 
Normal power in watts... аў А bi . 70 
Specific „ „ per kg. of plates "T 58 
» » » » total eee ees 006 41 
Вайну in шы ы Ta vi kg ды ess 95 
ecific ener wati-hours per kg. of plates 
£ ii м i » total ... . 147 


For specially high specific energy the Society has established a 
type, of which the positives are pasted, and exceed by 30 per cent. 
the previous type for discharge periods of 5 hours and under. 

Ia the Palvis accumulator the active material is lead powder or 
granules without oxide. This powder is produced by means of a jet 
of compressed air blown on a fine stream of melted lead, after the 
manner ofslag wool. The resulting powder is mixed with powdered 

umice stone of apoca preparation, mixed with water and compressed. 
to the plates with great pressure. 

The are of ambroin, and the fuos аге Seperated DY abonilo 
sheets, corrugated and Jerome. ordinary type is made up of 
seven plates, three positive, four negative. They are 19 om. long and 
15 om. high. Each cell measures 10 om. by 21 om. by 25 cm. high, 
and weighs 16 kg., of which 7:5 are positive and 4'1 kg. negative. 

The figures of output are:— | 


Normal current in amperes ... si T * 80 
Specific m ‘i per kz. of plates ix» 25 
». , » n total e.. eee 19 

Capacity ia ampere-hours Pus ө oe % 100 
н per kg. of plates. .. 128 
11] К »9 » total D coe 93 
Normal power in watts ... saa E e T b 
Specific 99 н per kg. of plates eee eee 0 
» n M" "n total ТТІ) eos oe 3 6 

Energy in watt-hours ... ade . 202 


Specific energy in watt-hours per kg. of plates. 25 

92 I II total eee eon 18 
In the Pisca cell the active matter is embadded іп a honeycombed 
plate. Thin plates are at once less durable, but of greater specific 
capacity. Pisca plates are 3 to 4 mm. thick, the positives being а 
trifis the thicker. The cells are of semi-hardened India-rabber, with 
separators in one piece, aud have covers which completely prevent the 
d from spilling. The calls are made with 9, 11, 13, 15, and 17 
plates, an 11-plate cell having plates 20 om. square. The cell has 
а length of 22 cm. х 11 om. x 335 om. high; it weighs 18 kg., the 
plates weighing 137 kg. With different rates of discharge, the 

capacity of an element is as below :— 


Utilisable capacity. Discharge in Duration in 
Ampere-hours, * amperes, hours. 
107 5 716 1 
116 38:8 3 
138 23 6 


The constants of each element for a three hours’ rate of discharge 
are :— : 


Normal current in amperes ... з ae .. 9386 
B; ecific $, Е per kg. of plates 28 
$5 » [1] и total eee eee 2 1 
Capacity in ampere-hours  ... ids з .. 116 
" á per kg. of plates ... e" 8:5 
,» » 99 » total eee eee 6 5 
Normal power in watts SEN en. ae e o 788 
Specific si per kg. of plates ... к 5˙3 
» es 99 total... toe ИІ 41 
Energy in watt-hours ... ss 5 те ; 2200 
Bpecific ii per kg. of plates өл газ 16:0 
i " „ total ‘es * 122 


The accumulators of Valle et Cie, specially devised for auto- 
mobiliem, are of three normal, light, and extra light. The 
negative plates are of soft lead with very small cells in which the 
active material is solidly imprisoned, thus provi a large surface 
of contact between the material and its support. three types have 
positive plates of soft lead of a shape to compensate for the loss of 
capacity due to the fall of the active matter by the gradual forma- 
tion of the support. For the lighter types the negative plates are the 


я" 
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same inform. The positives, of the normal type, have а form similar 
to those with fixed post, with central piece and branching grooves 
arranged in chequer form and stiffened by horizontal and vertical 
bands. To prevent the fall of the active matter each plate is covered 
by а plate of perforated ebonite, and the separators are ebonite, also 
the cells and covers. | 

The three types have the following leading characteristics :— 


| 


— Normal. Light. Very light. 
Number of plates. iss | 23 19 13 
й positives ser I 9 6 
Length of plates in m. 14 5 14 5 14 5 
Height " n e.. ` " LL 
Length of cell ies wo |. 16 16 716 
Breadth „ a . . 145 105 75 
Height „ pus ..! 22 22 22 
Weight cf one positive plate |." 0650 0400 0400 
T „ negative „ 0 400 0 400 0:400 
„ total of plates 1195 76 5˙2 
Т „ od .. 16 95 114 80 
Duration of discharge 5 hours 6 hours. 64 hours. 
Normal current in amperes e | 25 | 20 15:6 
Specific curreot in amperes p 
15 of plates ds - е | 21 26 3:0 
Specific current in amperes per 
VVV | 16.| 146 19 
Oapacity in шир епо Es 125 120 85 
Capacity in ampere-hours per 1 
Capacity in am hours kg. 
ei o pon ше РЕ so , 105 | 10% 
Normal power in watts. T 48 38 29 6 
Specific power in watts per kg. of 
plates з PA T" 4 b 57 
. Bpeciflo power in watts per kg. total 3 33 36 
Energy in watt- hours “л 240 9228 163 
Specific energy in watt-hours per 
kg. of plates UN ү, T 20 30 313 
Specific energ watt-hours per 
hate ied eee (KEJ eon 15 20 20˙4 


\ 


In the Blot accumulator both plates are of the Plants type with 
large surface of active material and a thickness of a few hundredths 
of а mm. only. Henco the cocfücient of utilisation is large. The 

lates are of antimony ap 2 Blot company y ger types 
ive a specific Ev а of 12 ampere-hours per kg. of plates at a 
ate of discharge of four hours. The author concludes that makers of 
accumulators, having regard to the durability of the plates, do not 
care to exceed a mean of 15 watt-hours рег kg. Oounting one-third 
of the total weight of & car to be accumulators, the distance run by 


one cbarge will be 40 to 50 kilometres. The Automobile Club has 
organised for April next another set of trials of international 
character. The points in view are:—Duration of the elements; 


industrial pns Ard ratio between energy furnished and delivered ; 

tion; gbt and capacity ratio of accumulators. The con- 
ditions are thore under which automobiles are called upon to work. 
The trials, which will last six months, will enable the fizing of the 
limits of the economical performance of accumulators and their 
practical usage. 


THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


CONDENSERS FOR ELECTRIO LIGHT AND POWER 
STATIONS. 


By J. F. О. Внигг, A. M. I O. E., M. I. E E., M I. M. U. 
Borough Electrical Engineer, Sunderland. 


A аоор deal of labour is expended in obtaining an extra one per 
centum of «füiciercy of electrical plant, and it is anomalous to find so 
many electrical stations, which are among the most modern in equip- 
ment of all generating centres of power, exhausting steam into 
atmosphere, and thereby reducing the efficiency of the steam plant 


wholesale. When ore considers the fandamental equation LL 

2 
which gives the increase of efficiency obtained by a condensing engine 
over and above that of the same engine working with an atmospheric 
exhaust, it seems that in the most difficult of cases, i. e., where circu- 
lating water has to be purchased, and the station site is limited in 
extent, it is financially unsound, and also unsound engineering to 
ignore the claims of the condenser. Take a simple example of an 
engine working with a chest pressure of 135 lbs. absolute, and with 
6 lbs. back pressure in the exhaust, and compare the results with 
those obtained from the same engine having the same initial pressure, 


but exhausting into a 25-inch or 26-inch vacuum, or against a vapour 
ressure of 3 lbs, absolute, what increase of efficiency results? The 
mperature of steam at 135 lbs. absolute = 350^ F., and that of 
21 Ibs. absolute = 231° F., and that of 3 lbs, absolute = 127°. 
The theoretical efficiency of the engine working with a condenser 


350—197 A ; 
= 1 ter than the same engine 
would be 350—231 1:87 times grea gin 


working to atmosphere. In the classical papers of the late Mr. 


 Willans, published in the Proceedings of the Institution of Civil 


Engineers, Vol. xiv., 1893, curves and results were shown of trials of 
throttle-governed engines in which the condensing curve (which is 
a straight line in this case) is much below that of the non-condeneing 


curve, and the initial quantity of steam to overcome friction being 
very much less, and the constant increment per 


Н.Р. being the same 
in both cases, the two lines are parallel, showing that the value of 
condensation of steam increases with a decrease of lcad, a very 
valuable fact in view of the variable load of an electrio light station 
and the present tendency towards large units of power. It is a pity 
that the valuable tables given weekly in Lightning do not give a 
column showing whether a station is condensing its steam or exhaust- 
ing to atmosphere, for the former must have the advantage in coal 
consumption. Of course this is not all gain, a certain debit having 
to be made for the auxiliary machinery required to drive air or circu- 
lating pumps, or both, which auxiliary power amounts to some 2 or 3 
per oent. of the whole. : 

There are other considerations which should induce one to adopt 
condensers, such as the nuisance which is caused sometimes from 
the exhaust steam blowing about and becoming condensed and falling 
asa greasy rain; or, again, the atmospheric vibration which is fre- 
quently caused by an exhaust pipe. A saving is effected in less 


` cleaning of boilers; the hot well water can be used for feed, and only 


a small amount of make-up water is required. Other advantages 
could also be brought forward. 

'The locality must needs affect the type of condenser adopted. If 
a natural source of circulating water is not available, can ground space 
be obtained for artificially cooling the water? 

This and other considerations must settle the question. 

Condensers may be classed broadly into two kinds :— 

1. Those in which the circulating water is always separated from 
the exhaust steam. 

2. Those in which the circulating water is mixed with the exhaust 


steam. 

The first class contains the'surface condenser and ithe evaporative 
condenser. | ‚ 

The second class contains the old jet condenser and the more 
modern ejector condenser. 


BuRFAOB CONDENSERS. 


In the author's opinion there can be no inducement to adopt any 
other class of condenser if plenty of circulating water can be had. 
If not, artificial cooling arrangements should be adopted. If economy 
of circulating water is necessary, this system is very good, and though 
it does not approach the simplicity and excellence of surface con- 
densing plant supplied from liberal and natural sources of cooling 
water, yet it appears to the author to be the next best system. In 
the Railway World, of February, 1899, a case is cited of the Madrid 
power house, where, after a 12 hours’ full load run, the temperature 
of the tank from which the circulating water was drawn had nos 
increased. The water, after passing through the condensers, is in 


that case made to fall over a series of metal sheets contained within 


a tower through which a circulation of air is forced by fans. 

The advantage of surface condensers is, that the condensed steam 
can be retarned to a hot well, and after passing through a carefully 
arranged oil filter, can з used again as boiler feed. It is true that 
both air and circulating pumps are required, and in the case of cool- 
ing towers, fans as well; also that this type requires a larger per- 
centage of auxiliary power than other types. It is also more costly 
in outlay, but eventually, and especially in bard water districts, it 
will probably be found better to instal than a type in which con- 
densed steam and circulating water are mixed together. The prin- 
ciple of using the heat units of the hot well water, instead of wasting 
them as well as the latent heat units taken away by the circulating 
water, is one that must be right. 

The author has recently been obliged to go into the question of 
extensions at Sunderland, where every available foot of ground on 
the existing site will be taken up as soon as the extensions are com- 
pleted, and the only alternative of exhausting to atmosphere (for 
which the station was originally designed) is the adoption of artificial 
means of cooling the circulating water, or the use of condensers of 
the evaporative type. The autbor has decided to adopt self-contained 
surface condensers, one to each pair of 500-H.P. steam dynamor, 
and a cooling tower with fan draught for top loads or special 
climatic conditions. Sunderland water is very hard indeed (about 
25° Olark’s scale), and, as considerations of space have made it im- 
рине to adopt marine boilers, it is more necessary to use the con- 

ensed steam again as feed. The price of the condensing plant, steam 
driven, including cooling towers and all pipe work, will be about 
£2 5з. per E.H P. installed. | 

In large stations it will certainly be best to have each engine com- 
pletely equipped with surface condenser, air and circulating pump, 
even if the раар be separately driven. Simplicity of design is 
most essential, and any system allowing for changing over from one 
condenser to another, or many, will in the end introduce unnecessary 
complexity of design. Each engine, condenser and pumps and atmo- 
spheric by-pass uptake should be separate. By having the condenser 
close to the L.P. cylinder, a gain in vacuum in the cylinder results. 
There is less work for the air pump, and there are less joints on the 
exhaust to be maintained. 

Should the condenser be a portion of the engine and the pumps 
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driven from it, or should they be independent of it? The author 


understands that even in some modern marine practice, the condenser . 


is being made independent of the main engine, and the pumps are 
separately driven. The present tendency of electrical men—writin 
from а station engineer's standpoint only—is towards bigh speed, 
This in itself practically disallows the pumps being driven from the 
main engine; sgain, it is convenient and economical to have the con- 
denser b:low the engine room floor instead of taking up unnecessary 
space. А good drainage is thus given to the low pressure cylinder, 
and though not all-important,a gain in the appearance of the station. 
The engines can also be worked to atmosphere more readily. 

In stations of small dimensions where the price of a separate con- 
denser for each small unit would be prohibitive, it becomes necessary 
to have a common exhaust pipe, and perhaps several condensers con- 
nected thereto. This is not to be desired, as the more valves and 
complications, the more chances of losing the vacuum, and that 
perhaps at a critical moment, when a drop in pressure over the whole 
system might reult. , 

The question whether tbe condensers are to be separate, or built 
up with the engines, therefore depends much on the type of engine 
itself. To sum up, tbe author is of opinion that high speed or 
moderately high speed engines, with separate condensers to each, 
driven by a motor or auxiliary engine, and with the condensing plant 
below ground, and a separate atmospheric by-pass, commends itself 
as the most reasonable and simplest design. 

08 systems of cooling circulating water will be dealt with later in 

е paper. 


Surface condensers, including air and circulating pumps, cost — 


approximately £16 per E.H.P. if steam driven, or £375 per E. H. P. 
if motor driven. They take up approximately 0'03 square feet per 
horse-power. 'The cooling surface in the best practice is 2 square 
feet per horse-power, and the weight of circulating water should not 
be leas than 25 times the weight of steam condensed, and more if 
6 5 temperature and temperature of circulating water 


The importance of having brass tubs plates, with the tubes ferruled 
into the plate, pens of air pump volume (usually taken at th the 
L.P. volume), brass liners, brass buckets, and phosphor bronse air 
pump rods, scarcely needs pointing out. A type of air pump now 
much in favour is that known as Edwards's, which does away with 
foot and bucket valves, and therefore redaces to a minimum a chief 
source of trouble in air r рашре The head or delivery valves of course 
remain, but another advantage is that these can be renewed from a 
side door without stopping the pump. India-rubber valves are of no 
use with oily water, as they waste and rot so quickly. Munts metal 
sheets, or vulcanised fibre valves are found beat in practice. It is 
best to let the air pump have an easy discharge to the hot well, as if 
much head of water be allowed on the delivery side, trouble results 
in getting rid of the air and the vacuum is consequently impaired. 

The barrels, buckets, and valves of the feed pump should also 
cf brass, as the hot well temperature will be some 130? or 140? F. 

In a recent description of a surface condenser with motor driven 
air and circulating pumps for Glasgow, the curves show a modulus of 


„ Pump Н.Р, 

66 per cent., that is, Elec. H.P. 
15,000 Ibs. of steam, or at 22 Ibs. per L. H. P., say, about 700 E. H. P., 
and have each a surface of 1, 250 square feet, that is, 178 square feet 
рег E. H. P. The air pump took 13 H. P. at fall load, and I have cal- 
culated out the circulating pump at 7, or a total of 20 H. P. of 
auxiliary plant for а 700 H. P. engine, i.e., slightly under 3 per cent., 
a usual figure. The air- pump motor runs at 800 revolutions 
minute, and the pump at 150 revolutions, a rather high rate for an 
air pump; the 7-inch centrifugal pumps deal with 1,000 gallons per 
minute against a 10-foot head, and run at 530 revolutions per 
minute. 


These sets are each to care for 


EVAPORATIVE ConDENSERS. 


The next of condenser which keeps condensed steam separate 
from the circulating water is one which has sprung up only recently, 
and is still in rather an experimental stage. At least little has been 
written on the matter excepting, as far as I know, a paper before 
the Institution of Civil Engineers, by Mr. Henry Davey, in 1896, one 
before the Institution of Junior Engineers by Mr. Fraser, and an 
admirable paper recently read before the Institution of Mechanical 
Engineers by Mr. Oldham. The author has had experience with 
' three types of evaporative condensers. The principle is, of course, 
the passage of a film of water over tubes arranged either horizontally 
or vertically, which by evaporation carries off the latent heat of the 
steam contained within the pipes. In some cases the pipes are 
enclosed within a casing and the cooling is aided by forced draught 


obtained by means of a separately driven fan. It is claimed that the - 


amcunt of circulating water evaporated is less than the amount of 
feed water, but of course this is obtained only by means of a con- 
siderable amount of air cooling. The condensers can be, and usually 
are, fixed on the rcof of the engice house. The average vacuum 
obtained is from 18" to 22", and air pamp and circalating pump are 
both required, bat the work done by the circulating pump is small, 
being that due to the height of the condenser itself. The obj ction to 
this type, in the author's opinion, is the fact that the condenser is 
some distance from the engine, and onaccount of the benefit of wind 
draught and ground space occupied, it is placed on the roof, and natural 

inage of the exhaust is impossible, and the vaccum in those with 
Which the author bad to deal,at any rate, has not been nearly so 
good as that obtained with a surface condenser. So far as his ex- 
perienoe with this class of condenser goes, the vertical arrangement 
of tubes is better than a horizontal construction. Various means 
have been devised to keep the water spread over the tubes, so as to 
use every inch of cooling surface:—tape, spiral guides, troughs at 
intervals, and other devices. The amount of cooling surface per 


E. H. P. is found to be about 2°75 square feet, as 175 to 2 
square feet for a surface condenser, The air pump should bo larger, 
on account of the large amount of exhaust pipe usual in such cases, 
and во arranged as to drain the exbaust pipe at its lowest level. The 
circulating pump is very much smaller than in the case of a surface 
condenser, being only required to circalate something like one-twelfth 
of the amount of water. . 

There is a well-known type of evaporative condenser at Kensington 
Oourt, which is frequently used as an air condenser only, being in its 
present situation impossible to circulate water, owing to the prozi- 
mity of important residential buildings, and the fear of creating a 
nuisance. This type of condenser for congested districts must of 
necessity be a valuable one, and next to surface condensers, iu the 
author's opinion, will prove to be the best when more developed. ; 

A case is cited in Mr. Oldham's recent paper read b»fore the Inati- 
tution of Mechanical Engineers, of an evaporative condenser con- 
nected to two Willaas engines of 350 H.P. This condenser was 
140 feet away from the engines, and the distance from the engines to 
the condenser and thence to the air pumps was 350 feet. These 
engines could run at 100 H. P. without any cooling water, the con- 
denser simply acting as an air condenrer. It, therefore, seems that 
only sufficient tub) area is necessary to enable this type of condenser 
to be used without employing any circulating water at all. 

The auxiliary H.P. required for driving the pumps is about 2 per 
cent., and the circulating water necessary may be taken at 14 times 
the steam condensed. 

Another case is cited of a Theisen plant dealing with 3,000 H.P. 
These condensers are «press with a 12-inch fan, and the auxiliary 
plant requires only 16 Н.Р. for the centrifugal pimp and fans, and 
15 H. P. for the air pump, or 103 por cent. only of the total power. 
The cost of an average evaporative condenser may be taken at £1 8, 
with motor-driven auxiliaries, including air p imp, circulating pump, 
and fans, and the area taken up about 0 15 square foot per E.H.P. 

The make-up water of either of the sbove-mentioned types of 
condenser can be, if nec2assary, іп hard water districts, treated by a 
scf'ener or by an evaporator, since so small a quantity is required. 


EzmOTOR CONDEPSEBS. 


The next type to consider is the ejector, which the author thinks 
ranks third on the list. He does not, however, like it so much as the 
other types because of the intermixture of circulating water and steam 
and consequent loss of a hot feed. Thus one of the two great advan- 
tages of condensation is lost. This is, however, а very neat anda 
very cheap condenser, occupying very little room. The principle, of 
course, is the supplying to a specially-shaped vessel a stream of water 
under good or pressure passing through the inner sides of a series 
of cones around the outeide of which the exhaust steam circulates. 
The vis viva of the falling water, with the added en due to the 
differences between atmospheric pressure and vacaum in condenser, 
carries away the combined steam, air and water. No air pump is 
therefore necessary, but a circulating pump similar in síze to that 
used with a surface condenser is required, i e., circulating water about 
25 times the weight of steam condensed. At two stations with which 
tho author was connected the engines exhausted into a common pipe 
to which several ejectors were fixed, varying in siz}. The author 
does not like this, but considers that a separate ejector to each engine, 
as arranged by Mr. Wordingham, at Manchester, is by far the bert. 
There is one important point in connection with this type; it is 
necessary to seal the delivery from the condensers with water. In 
cases of failure of the head of cirulating water, the vacuum might 
cause the water seal to rise in the pipes and во to the engine, causing 
some little trouble (if a new cylinder or a blown off low pressure 
cover may be classed as such!) To prevent this, ncn return valves 
or syphon bends are always fitted. An automatic atmospheric exhaust 
valve is also, of course, always added. For seatness and cheapness 
this type is to be strongly recommended. Unfortunately it bas that, 
to him, great objection: the inability to return the condensed tam 
as feed water to the boilers. The cost of this condenser is as low as 
£09 per E.H.P., including the circulating pumps to raise the water 
to sufficient head, usually not less than 25 feet, for the purpose of 
supplying the condensers. The author suggests an inter locking 
arrangement, so that the water may not be shut off before the engine 
has been shut down, as non-return valves do not always act. 


JET CONDENSERS. 


The last type here mentioned was the first to be adopted, vis, the 
old jet condenser. In this case the air pump has to be large enough 
not only to clear away the condensed steam and air, but also the 
whole of the injection water, no circulating pump being necessary 
except it be for re-cooling. The amount of power required to drive 
the air pump is 2 per cent. of the total engine output, and the cost is 
£0:88 per E.H.P. This may be dismissed at once by saying that 


‘this type is effete so far as electric power stations are concerned. 


OracoLATING WATER, 


As to those cases in which no natural source, such as river, sea or 
canal, is at hand from which water for circulation is obtainable, there 
are many ways for dealing with the cooling of water; amongst them 
being the cooling ponds, cooling sheets as at St. Pancras, and by 
spraying over a pond such as is extant at Oroydon and Newcastle, ar d 
is being adop at Oheltenham and elsewhere; also towers as at 
Brighton, the Central London, and as the author intends adopting at 
Bunderland. 

There is usually no warrant for adopting cooling ponds, the cooling 
area required to equate the increase from the steam being so great, 
and ground being, as a rule, far too valuable. 

A simple method was adopted at St. Pancras, consisting of a serics 
of corrugated iron sheets over which the water was allowed to trickle. 
This system, however, requires such a very large cooling area, and 
the wind pressure on the exposed area is sometimes so great as to 


122 THE ELECTRICAL REVIEW. (Vol 45. No. 1,190, JULY 21, 1899. 


make an adequate system too bulky to be 
practicab!e. Of course, a large reservoir 
was in connection with this, the cooling 
going on throughout the 24 hours, and the 
temperature of the water rising consider- 
ably at times of full load, which was 
reduced to normal temperature during 
the hours of light load. 

The system of spraying through 
specially constructed hydraulic nozzles 
over a large reservoir is very successful, 
but unfortunately this, too, requires a 
large ground space, though in inland pro- 
vincial stations it would be a mcst ex- 
cellent method. The und space is 
about 24 square feet, and the price about 
£09 per HP. | 

The author's opinion is that towers, 
with an artificial air draught, offer the 
moet ready method of dealing with this 
important matter. Towers do not tike 
up much room, the ground space per 
1,000 НР. being only 100 square feet, the 
vapour is taken away from a good height, 
and the amount of auxiliary power re- 
quired for driving the fan is only 08 
per cent. The ground space is about 
0:15 и feet, and the cost 21:05 


per H. 

Allusion has been made to the necessity e 
of brassended pumps for condensing = 
plant. There is one other t, viz. 
the elimination of oil from the hot well 
water, which must be effected before the 
water is fed into the boilers. In most 
engines nowadays, such as Belliss, Allen, 
or other high pect marine types, very 
little oil need used; in fact, the 
engines at Sunderland of the former 
tpe are run almost without any oil in 

e cylinders, and at the last inspection 
the cylinders were in splendid condition, 
and showed no signs of wear. Almost 
all enclosed mpn are now constructed 
with outside glands on the cylinders, and 
with lantern glands with drains returning 
to the crank chamber. 

By this means oil is not now sucked 
up from the crank chamber into the low 
pressure cylinder, and the amount of oil 
present is therefore very small. There 
are several filters on the market now 
which profess to deal with the oil ip 
water, and no doubt do so to a great 
degree, but it isa different matter to 
eliminate oil which becomes saponified 
and so intimately mixed with the water. 
A careful selection of the oil, or the re- 
placement of cylinder oil by graphite, for 
example, will minimise this trouble. 

The author disclaims any novelty in 
this paper, and has merely laid the same 
before the Association as a nucleus foridis- 
cussion, which, it is hoped, will be bene- N 
ficial to us all. „ | dice 

The weight of steam per E.H.P. is м 
taken аё 20 lbs. throughout. 5 Fio. 2. 


ELECTRICAL MOTOR 
CARRIAGES, 


A rEW days ago we paid a visit to the 
exhibition of motor cars and motor cycles 
at the Agricultural Hall, Islington. 
There was ап abundance of steam, gas, 
and oil vebicles, and also a very fair 
collection of electrical carriages, or 
“ electromobiles as our American name- 
sake has ruled that they shall henceforth 
be called. Let it not be thought that we 
propose to abide by the ruling of our con- | | У 
temporary іп the matter. We are іп- A Ш——— 27 ЛЧ". P aure d. co S, 
clined to think that far too much specs Бе “Va oot ВХ baat Joe m М C 
has been devoted by бо contemporaries, A P | бы, 7 Qe * - 4 9 Lig) NN ^ i i EX. 
particularly in America, to a considera- | © WA Ix 42% ,, 
tion of the question of whether а motor / . "QN Б ?“22?˙?m ß 888 CES. 
car shall be called а motor car or some. „! overall n UNCERT gs ЕУ TEES 
thing else. “Electromobile” maybeall 1. - = 45 ¥ 
right for some vehicles, bat “immobile” “у 0 XX 
would be а more accurate definition for \ = "atu 
others, and when a motor car has come 2d Pars: 
to a sudden standstill, we have heard A : 
an even shorter word used. There is RUM. "2f * AE ЕУ 
need for serious discussion as to ae ү, керт з тт APT 
provements in the method of pro- Vd. 8. 
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pulsion, the design of the carriage, and so on, than for squabbling as 

to whether “ John " having been duly christened shall be known as 

" Jack,” or Richard " as Dick.“ far as the Agricultural Hall 

show is concerned, we were certainly struck with the improvement 

which is being made in the design of horseless carriages, particularly 

in those propelled electrically. Some of them are now quite passable 
without the noble steeds which were essential to give the earlier 
designs a decent finish. 

An arena was specially arranged for conducting trials; and some 
rans in p during our visit demonstrated how easily and ex- 
cellently the motor car may be controlled, how noiselessly and 
smoothly the electrical vehicle can glide along as compared with 
the continuous thumping, &c., &c., of the other classes of cars. We 
regret we are not ina position to pass an opinion upon the per- 
formances of the artistes who contributed to the musical part of the 
arrangements, for the management had wisely or unwisely erected 
the concert stand in the centre of the arena. Mo‘or cara dodged to 
and fro around the stand seeing how near they could go to it without 
touching it, and one msy well imagine t music either vocal 
or instrumental accompanied with the musical humming aud 
bussing and growling of the motor cars, аз they described their 
AY m аи around it ; the ae Рылач Toss s and the 

ideots notes given out by the res ve drivers, was some- 
what weird, to ray the least of it. It was a mixture of good things 

which did not altogether suit our ultra-refined taste. 

Bat to turn to exhibits more within our province, the Crowdus 
Accumulator Company, also Messrs. Le Carbone, had exhibits of their 
sundry specialities. Мезете. Shippey Bros. stowed models of the 
Riker carriage motor, the Paragon motor and various accessories for 
electrical motor cars. 

Mr. Oarl Oppermann, of Clerkenwell], exhibited a patent electric 
Victoria car of very neat design, and which was conspicuous for its 
smooth and noiseless running. The accumulators are carried in a 
strong case which is readily detachable, underneath the body, 
and being suspended on steel springs they are not detrimentally 
affected by vibrations caused by unevenness of the roads. 
These accumulators when fully charged will furnish sufficient 
energy or current to propel the carriage about 40 miles at about 
8 miles an hour. The electric motor (made specially by Mr. Opper- 
mann) is claimed to be light and efficient. This is carried in a 
suitable steel frame suspended under the seat, and drives, by means 
of a special silent gear, an intermediate shaft furnished with a differ- 
ential gear enabling the carriage to turn corners with the utmost 
facility; at the ends of this shaft are two specielly designed silent 
working chain pinions, which transmit the power by means of chains 
to a suitable chain wheel bolted on to the inner side of the hind road 

. Wheels. The actual weight of the complete Victoria is 28 cwt., of 
which the accumulators weigh 12 cwt. We understand that this 
system is protected under home and foreign patents. 

The Joel Electric Carriage Motor and Battery Syndicate, Limited, 
had on view a specimen of Joel’s new patent underframe fitted with 
electric motor cars, all ready for the carriage maker to fix to the 
body of the motor car. Messrs. Joel make the underframe and 
motor part according to the requirements of the motor car which is 
being built at the carriage worke. ` 

Undoubtedly the most striking electrical exhibit was that of the 
Electrical Undertakings, Limited, of Camden Town, N.W. This 
Company had on exhibition some specimens of the cars made by them 
under the Leitner patents, including the four-wheeled electric buggy, 
which acquitted iteelf зо excellently in a recent contest, both in hill 
climbing and in long distance trials. The vehicle has this year made 
a record run to Brighton and back, and a note on this subject recently 
a ed in our “Traction Notes.” 

weight of this buggy (which we illustrate) is about 15 owt., 
the batteries being about 400 lbs. weight, and the capacity about 
10,000 watt-hours at 15 amperes rate, corresponding to 8 to 10 
wiles an hour. Distances of from 50 to 70 miles have been run on 
average roads on a single charge at about 10 miles an hour; six 
speeds forward, two ds back. Zero or stop puts on brakes. 
Its minimum speed is about two miles an hour; the maximum speed 

90 miles an hour. The speeds are not materially increased 
going down hill, as the carriage checks itself automatically and 
chargég back. There are two 2-H.P. motors, working up to 4 E. p. 
each, making a total of 8 нр. Two varieties of the above carriage 
ate built, one (smaller) ranning about 30 miles and built on cycle 
principles with motor working up to 4 H P., the other (larger, ampler, 
and more comfortable) going up to 80 miles at great speeds and of 
Kill greater hill-climbing powers, and motors working up to 10 HP. 
Fig. 1 shows this buggy without hood and fig. 2 with hood. Another 
very similar car is shown in fig. 3. | | 


THE VOLTA CENTENARY. 


CONGRESS OF TELEGRAPHISTS AT Como. 


[FROM ООВ SPECIAL COMMISSIONER. | 


(Continued from page 6.) 
Tue International Congress of Telegraphists which took 
at Como was conceived and carried out in the most 
Wmptuous style. The objects of the Congress, as set forth 


in the convening circulars, were as follows :—'*'To discuss, 
from an international point of view, questions relating to the 
professional interests of telegraphists, and the practical ser- 
vice of telegraphy.” The Congress was to be a part of a 
series of celebrations in Italy in honour of the centenary of 
the discovery of the voltaic pile. An international subscrip- 
tion was made for the purpose of laying at the foot of the 
statue of Volta in his birthplace, Como, a bronze crown as a 
tribute from telegraphists of all nations. The * Committee of 
Honour" was presided over by the Italian Minister of Posta 
and Telegraphs, and was ander the direct sanction of the 
Government. The municipalities of Milan, Como, Bologna, 
Florence, Rome, and Bellagio also took part in the organisa- 
tion, and extended invitations to the Congressists to visit 
their various towns. Success was thus assured. 

England was represented by one delegate and five Con- 
gressists. The delegate was Mr. О. Н. Garland, of the 
Central Telegraph Office, who was also President of the 
English Volta Sub-committee, and the five Oongressists were 
as follows:—Mr. G. S. Lacey, Assistant Superintendent 
Foreign Branch C.T.O.; Mr, Bazeley, Superintendent Tele- 
graphs, Cardiff ; Mr. Smith, Telegraphist, Edinburgh ; Mr. 
J. Cameron, jun., Telegraphist, Glasgow, and Mr. J. Gennings, 
who attended as Editor of the Telegraph Chronicle. The 
Postmaster-General kindly granted special leave to the repre- 
serkatives for в fortnight, and subsequently, at the request of 
the President of the Congress, extended this leave for a further 
five days, to permit the representatives to follow the pro- 
gramme to the end. 

The proceedings commenced on Tuesday, May 80th, at 
Milan, where a reception was held at 9.80 p.m. in the foyer 
of La Scala Theatre. The mayor and municipal officers of 
Milan were ray and received the visitors, who numbered 
over 200. They included representatives from practically 
the whole civilised world. Japan, Sonth America (Argentina), 
and North America (U.8.) each rent representatives, whilst 
France and Germany sent over 80 each. , 

On Wednesday, May 31st, the representatives proceeded 
to Como, where they were received by the manicipality, the 
whole town being decorated and the inhabitants en fête. 
The Congress was formally opened at 3 p.m. by the Minister 
of Posta and Telegrapbs, tte Marquis of San Giuliano. We 
live, he said, іп an epoch in which sentiments still have a 
conntry, but ideas have no country. We are all patriots in 
heart, and cosmopolitan in spirit. A century had passed 
since Volta had, for the first time, produced a constant cur- 
rent of electricity, and he claimed that all the developments 
of that century had sprung directly from the discovery. 
The constant peaceful intercourse thus made possible bstween 
nations tended to per e national prejudices, to soften- 
national antipathies, and to set up friendly relations between 
all the nations of the earth. The speaking was continued 
by the Mayor of Como, Signor Oadenazzi, Signor Colombi, 
of the Organising Oommittee, and the following chiefs of 
delegations: Mr. О. H. Garland (England), M. Amiot 
(France), Sig. Alimenti (Rome), Sig. Pieri (Milan), Mighetta 
(Naples), and König (Austria). 

he Congress having been thus inaugurated, the delegates 
dispersed, to meet again at 6.30 at the Grand Hotel Plinius, 
where a banquet was given in their honour, at which the 
Minister presided. Some 300 guests were present. In the 
even ing the whole town was brilliantly illuminated in honour 
of the Congress. 

On Thursday, June 1st, the international tribute to Volta 
was unveiled. It consisted of a heavy bronze tablet, fixed to 
the base of the statue in the Piazza Volta. To the lower 
portion of the tablet was attached a large bronze wreath. 
On the tablet were insoribed the following words :— 


Омлаато 
DEI TELEGRAFISTI D'OGNI NAZIONE 
NEL PRIMO CENTENARIO 
DELL’ IAVENZIONB DELUA PILA 
MDCCCXCIX, 


The oration was delivered by M. Baudot, honorary presi- 
dent of the French delegation, who is the inventor of the 
multiplex type printing telegraph, which bears his name. 
Speeches were also made by chiefs of the foreign delegations 
and the Mayor of Como. A sonnet, composed by M. Leonce 
Depont, Professor of Poetry at the French Academy, was 
recited by M. Rozet, and the delegates then marched bare- 
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headed:past the statue. Large crowds witnessed the cere- 


mony. 
At half-past 1 o'clock the Congress opened under the pre- 
sidency of M. Amiot, of the French delegation. Signor 
Colombi, of the Organising Committee (Milan), and M. Foret, 
of the French delegation (Paria), read papers on the Inter- 
national Exchange of Staff. The papers dealt with the 
advantages which would be derived from some system of 
exchange of staff which would familiarise the telegraphista 
of one country with the language and methods of the other 
countries, and facilitate international working. The Congress 
expressed its sense of the importance and utility of such a 
system by registering its unanimous opinion in ita favour. 
Au interesting paper on the importance of a knowledge of 
foreign languages by telegraphists was read by M. Stricker 
(Schaffhouse). Signor Brambilla, of the Organising Com- 
mittee, read a résumé of a lengthy paper submitted by Mr. 
J. Nicolron, ok Buenos Ayres, on Telegraphic Signs in 


Combination with the Vocabulary of an Agreed Language.” . 


The author set forth a system of signs which, in many 
respecta, resembled the Morse signs, and were based upon the 
same principles. He claimed, however, to have introduced 
some improvements upon the older alphabet. The system 
has already been noticed in many quarters. The Congress 
thanked Signor Brambilla for the trouble he had taken in 
the preparation of the résumé. Oongress then adjourned 
until the following day. 

- In the evening the La Scala (Milan) Company and 
orchestra gave a special performance of “ Verdi's Ofello in 
the Theatre Social,” at Como. The whole of the delegates 
and Congress ists were present. 

On Friday, June 2nd, an excursion was made to the 
tomb of Volta at Camnago, and the representatives were 
гато afterwards at lunch by the Abbe Guanella at “ La 

inda. 

The Congrees re-assembled at 2 o’clock under the presidency 
of Snor Olmi, of the Argentine Republic. M. Longuet, of 
the French delegation (Paris), and Signor Spagnolo, of the 
Roman delegation, lengthy papers on the question of 
Sanday rest. The Congress agreed that so far as was ооп- 
sistent with public convenience, Sunday labour should be 
restricted, and that the rights of the staff to Sunday 
rest should be recognised by an allowance in time 
or money for all Sunday work performed. Signor 
Colombi, of the Committee of Organisation (Milan), 
and M. Prevot, of the French delegation (Paris), 
read papers dealing with the necessity of offering 
some recompense for exceptional professional ability in order 
to encourage a healthy emulation among operators, which 
would improve the efficiency of international telegraph ser- 
vice. The papers were well received, and Congress registered 
its opinion in favour of such an encouragement being offered, 
the form to depend on national exigencies. Mr. C. Н. 
Garland, of the English delegation (C.T.O., London), read 
в paper on “ Pension Systems.” He set forth the conditions 
under which pensions were granted in England and in 
Holland, France, Germany, &c., and made в comparison of 
the underlying principles. At his request, Congress expressed 
its opinion that the State should accept some responsibility 
for the widows and children of officers dying in active ser- 
vice, and that ро systems should contain some provision 
for this end. . Garland moved an instruction to the Per- 
manent Commission charged to carry out the wishes of the 
Congress to collect and publish in the international organ 
the details of the pension systems in every State for the 
purpose of getting up comparisons, and to form the basis of 
work in the directions previously indicated. Congress 
unanimously yel app the Eaglish delegate’s proposition. 

Sigror Colombi, of the Organising Committee (Milan), 

a paper on the Facilitation of Travellirg for Tele- 
graphista who profit by their Annual Leave to Travel in 
Foreign Courtries for Parposes of Study.” It was suggested 
that (fforts should be made, with the aid of the various 
administrations, to obtain for travelling telegraphists reduced 
fares and assistance of companionship in the countries the 
visited. Congress expressed itself strongly in favour of suc 
work, which was left in the hands of the Permanent Com- 
misssion. Congress then adjourned for the day. 

In the evening the Società Générale Impregati Civili 
(General Association of Civil Employés) gave a reception at 
their headquarters, Via Unione, 10. The Congressists 


, Congress арт 


attended in good numbers, and а very pleasant evening was 


spent. 

On Saturday, June 8rd, Congress re-assembled at 8 a. m., 
under the presidency of Cavalier С. Angelini, of Rome, Mr. 
©. H. Garland, London, being elected vice-president. Signor 
Brambilla, of the Committee of Organisation (Milan), and 
Signor Perisi, of the Neapolitan delegation, read papers on 
the question of the institution of an international journal 
for telegraphists. M. Amiot, of the French delegation, 
suggested that the further question of the election of the 
Permanent Commission shonid be taken with this question. 
eed, and M. Amiot then proposed that the 
Roman sub-committee should form the Permanent Com- 
mission, and that the journal Pro Congresso should be altered 
and continued as an international organ. Congress agreed. 
M. Amiot then invited the Congress to sit in Paris next 
on the occasion of the Great Exhibition. The invitation 
was accepted with acclamation. 

М. Amiot, chief of the French delegation, read a 
lengthy “ezposée on the State of Professional Associations 
in France.” Oavaliere Angelini, on behalf of the Roman 
Committee, thanked the Congress for appointing them as the 
Permanent Commission, and declared the first International 
Congress to be closed. Votes of thanks to the Minister, pre- 
sidents and other officers, and Organising Committee con- 
olnded the business. The proceedings throughout were con- 
ducted in French, 

The delegates were taken by special boat to Bellagio, where 
they were entertained at lunch by the municipalities of Como 
and Bellagio. Some 400 guests sat down, and es were 
made by the Mayors of Como and Bellagio, and the chiefs 
of the foreign delegations. R-turning to Como, a nta- 
tion was made to the mayor in the Town Hall. The pre- 
sentation took the form of a gold medal commemorative of 
the visit of the Congress to Como, and each chief of foreign 
delegations presented a copy of the National Cocarde, which 
hed been worn during the Congre:s. The delegates then 
proceeded to Milan, where a fresh series of functions com- 
menoed. 

(To be continued. ) 


DIIIL 


THE INSTALLATION OF STEAM BOILERS. 


IV. 


No part of a flat-ended cylindrical boiler is so important as 
the end plates. Strictly speaking, the ends of a cylindrical 
boiler should ba hemispherical and of leas thickness than the 
ehell, but practical considerations demand flat ends, the chief 
argument in favour of these being, perhaps, the a rigs of 
attaching the furnace tubes to ends other than flat. The 
end plates must therefore be considered as flat stayed 
surfaces. The stress upon the end of a boiler is obviously 
found by multiplying the area of the circle of the shell by 
the pressure per unit of area, less the product of the pressure 
by the circular areas occupied by the furnace tubes. Thus 
in a boiler of 8 feet diameter at 150 lbs. pressure the furnace 
tubes have an outer diameter of about 40 inches, and the 
load is about 317 tons. This is carried on the three cir- 
cumferential seams of rivets. At the front end these have 
diameters at the rivet-holes of about 101 inches and 42 inches, 
or a total of 580 inches. The tension is thus nearly 1 ton 
per 2 inches of circumference. As the shell angle iron ring 
will have two rows of riveta there is a riveted circumference 
of about 900 inches, or 1 ton to each 3 inches. This is 
equal to about 1,500 Ibs. on each rivet. But gusset stays 
are added to take up part of this stress. These stays 
require very careful design, and have only attained to their 
present state by a process of evolution and survival. 
Originally the riveta of the angle irons that attached the 
gusset stays to the end plates were bronght very close 
to the ring of rivets that attached the furnace tubes. 
Observation showed that severe corrosion very usually 
developed round the furnace angle irons, and in the 
root of the angle iron, and also in the end plate, at the 
lower ends of the gusset angle irons. Such corrosion was 
worst at the points opposite the gussets. When this cause 
was recognised it became usual to cut out one or two of the 
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lower rivets of the gusset angle irons. Then it became 
usual to leave this space when constructing. A distance of 
6 inches was fixed upon; this became 7 inches, then 
9 inches, and now it is 10 inches. The reason for this 
“breathing space,” as it is termed, is that when at work the 
furnace tubes arch up and press outwards against the end 
plates. This produces a bending that is most severe at 
points where thicknesses stop, as at the edge of an angle 
Iron. B 
ty The Manchester Steam Users’ Association adopt the ел 
of, design as shown in fig. 5. A 10-inch circle is drawn 


about the centre of the boiler. The central and outer gussets: 


at the front end are drawn radially, and the intermediate 
gussets tangentially to this circle. At the back end the 
middle gusset alone is central, the remainder being all 
tangential. About the centre of the furnace tubes at a 
radius of 10 inches more than the radius of the ring of 
riveta of the furnace angle irons, circles are struck on which 
are placed the lowest rivets of the gusset stays. Partly for 
giving access to the bottom of the shell, but also partly for 
giving elasticity to the end plate, the furnace tubes at the back 
end are about 6 inches smaller in diameter than the furnaces, 
and the back end plate is either flanged inside the shell as 
in fig. 6, or attached by an inside angle iron as in fig. 7. 


Fias.6 Amp 7. 


The front end plate, however, must be attached by an 
external angle iron as in fig. 8, otherwise there would not 
be room for the furnace angle irons inside the boiler. The 


rivets are double, and the front end plate of a boiler is, 


therefore, very much larger than the inside or nominal 
diameter of the shell. The end plate may, however, be 
flanged outwards and inserted within the shell as in fig. 9, 
the holes for the furnace tubes being also outwardly flanged 
This dispenses with the rings of angle iron, and saves the 
spice they гасне, and possibly it may help to prevent 
grooving. This construction may be seen in a boiler at the 
electric station at Coventry. Obviously such a construction 
ls favourable to the machine riveting of these important 
ring seams. 

All gussets are held both to the shell, and to the end 
platea by, and between, two angles, and are tightly nipped b 
ураса rivets, not by bita of bent bar iron. No wor 
of this type should be permitted, as the gussets are exposed 


to the most severe stress towards their inclined or inner edges, 
they should be so cut that these edges nowhere fall within a 
distance of, say, 2 inches of the straight line joining the 
outer rivets of the angle irons on the other edges, as in fig. 10. 
This prevents undue tearing stress on the edge of the gusset, 

The modern tendency is to dispense with longitudinal 
bolt stays in Lancashire boiler. When applied they should 
be at wost 15 inches apart. They will then come between 


. 


Fics 8 anp 9. 


the central and outer gussets, They require to hang slack 


and their effect in restraining movement of the end plates 


ought not to be externally visible. They should be slang 
by hooks from small brackets riveted to the crown of the 
boiler. They are, however, very little employed, as stress 
cannot well bs apportioned to them, and the furnace tubes 
are supposed to be amply sufficient to take care of the two 
halves of the boiler should a failure occur in the ring 
seams, The disastrous explosions of plain cylindrical 
boilers that arise from tearing of the ring seams do not 
occur with Lancashire boilers. In these boilers seam rips 


a 


Fia. 10. 


occur usually on the shell bottom where the longitudinal 


bolt stays do not help, and these rips are harmless and 


merely let out the boiler contents, the furnace tubes mean- 
while holding the boiler ends together. Mention has been 
made of the suspension of any bolt stays from small 
brackets. Various small brackets are employed inside a 
boiler for suspending scum troughs, feed pipes, or anti- 
priming pipes. All such brackets require to be strongly 
riveted to the shell. No studs are permissible. - 
The duty of the gusset stays is thns to hold the end plates 
reasonably flat and yet not unduly rigid, As we have 
already pointed out, the space of 10 inches is left to give 
elasticity, and this wide unstayed surfaca seems to offer an 
example of a flit unstayed area, capable of standing a pres- 
sure in ехоеєв of anticipations., Yet even with the 10-inch 
breathing epace there is quite enough rigidity. No exten- 
sion is allowed by flat gussets. Hence our suggestion that 
possibly an advantage might ba found from the employment 
of more or less corrugated gussets that would yield slightly 
and permit of some movement of the plate above the lowest 
rivets of the gusset angle irons. We believe some such 
practice could be experimentally determined, and that it 
would prove beneficial and condace to longevity. With 
regard to the system of construction shown in fig. 9, it may be 
remarked that the large diameter of modern boilers renders 
it somewhat difficult to fire such bigh furnaces. In a 7-foot 
boiler the front end plate is only abont 8 fcet diameter. 
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The furnace centre is about 8 feet 4} inches above the floor 
plate. In an 8-foot boiler the furnace centre will be fully 
8 feet 10 inches above the floor plate. The construction 
shown in fig. 9 reduces this height by nearly 6 inches, 
ard may prove very convenient at times. While on the 
subject of end plates, it may be named that the glass water 
gauges are usually fixed as shown on the left side of fig 5, 
slightly inclined from each other, the lower fittings being 
placed 12 inches apart and about 18} inches above the boiler 
centre line. This brings them about level with the ring of 
rivets of the furnace attachment, An ordinary length apart 
is 21 inches vertically. Both the bolt stays and the glass 
gauge fittings are indicated in fig. 5, as aleo is the feed inlet 
block which is riveted to the front end plate and studded to 
receive the feed valve. In an 8-foct boiler the feed inlet is 
about 16) or 17 inches above the centre line of the boiler, 
and as near to the side of the shell as will permit the internal 
flange pipe to lie comfortably, this internal pipe being 
slang from brackets as above described. If а scum trough is 
eupplied, and this is a useful adjunct, its place is on the 
opposite side of the front end plate from the feed inlet in 
identically the same position. The longitudinal bolt stays, if 
applied, are to be held to the end plates by a deep nut and 
washer inside and ont, the diameter of the bolt thread being 
about 2 inches and the washers being very little larger than 
the nuts, or, say, 5 inches. Large washers are a mistake, 
causing much rigidity. The spacing of gusset stays is such 
that their centre lines come 223 inches apart at a distance of 
48 inches from the boiler centre. It would, perhapa, be better 
to state the angle in degreer, and to place the stays to the 
nearest half-inch. Thus an angle of 18}° worked to the 
nearest half-inch gives a spacing of 194, 21, and 22} inches 
in boilers of 7 feet, 7} feet, and 8 feet respectively, and simi- 
larly for the gussets below the tubes an angle of 15° will give 
spacings of about 174 inches, 19 inches, and 20} inches in 
the three sizes named. If front end plates be designed upon 
the foregoing lines it will be быш that they represent a 
system of compromise between more or less antagonistic 
forces, and that the general proportions cannot be far 
departed from with advantage. They are no one man’s 
ideas, but the composite experience of 40 years of many 
observers. Upon the front end plate there is also fixed a 
double ended water level pointer extending close up to each 
water gauge glass. It is placed 10 inches above the furnace 
crown to mark the approved working level of the water. 


(To be continued.) 


INSTALLATION ESTIMATES. 


AMOUNT OF ILLUMINATION. 


No definite rules can be laid down with regard to the 
amount of illumination required for a given area. The show 
windows to a shop, for example, may be said to require 14 
candle-power per square foot of surface, on the average, but 
everything depends on the kind of goods which have to be 
displayed. Jewellery might require four or five times as 
much light. 

For factories, again, it is difficult to lay down fixed rules; 
ordinary work rooms may have 1 с.р. for 10 square feet to 
9 C.P. for 10 square feet, according to how close the opera- 
tives are placed together, whilst on floors which are mainly 
occupied by macbinery, the best method is to allow one or 
more lights per machine, according to its siz», and not to 
reckon by floor space. 

The following table may be useful as a rough guide :— 


C.P. for 10 square feet. 


Bhops without show windows ... ia T" e 6 
S:ores and small warehouses  ... sus s 5 24 
Private offices as oes at eo ove 2 
General сї зев (where there are many clerks) . 2i 
Anterooms Pes xe Ses 85 m s 14 
Drawing roome (private house)... ТЕ — ove 5 
Dining rooms : des - me ats a 34 
Bedrooms ... 905 - A" zs ses 7 2 
Kitchens „ о РР „ Ц 


Subsidiary rooms ... 


For an hotel the lighting would be :— 
С.р, for А sq. ft. 


) 


1 
e 
3 
Pa oot tO RO e^ Co e 


Cost AND WEIGHT OF GENERATING PLANT, 


It is frequently n to eatimate the of an 
electrical installation at a moment’s notice, and as it isa 


moral impossibility to carry the prices in one's head the 
accompanying curves and tables may prove useful. 
check against estimates built up in detail in the usual way 
the writer has found them helpfnl. 

Fig. 1 gives the price and weight of a steam engine and 
boiler working at 120 lbe. pressure non-condensing. The 
price curve includes feed pump, injector, feed heater, steam 
exhaust feed and drain piping, and handrailing. It is 


assumed that the engine is of the moderate speed open 
1 type and that it is situated close alongside the 
ег, 


Fig. 2 gives the price and weight of semi-portable engine 
and boiler, including the usual accessories of such a self- 
contained plant with ri dapi chimney, the whole 
being mounted on wheels in the smaller sires. Such plants 
as theee are frequently used for temporary work. 

The prices of engines alone very considerably, more 
especially those of the high speed enclosed type which are 
usually coupled direct to the dynamos. For installations 
such аз we are now considering, however, the engine may 
very well be of the moderate speed open type сав the 
dynamo by belt. Such engines, for example, as are made by 

arshalle, Robey, Clench, Ruston Proctor, and others. 
These engines are especially suitable for foreign and colonial 
work because they are understandable by the ordinary 
mechanic and being made in large quantities the parts are 
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easily and cheaply obtained. The curves shown in fig. 8 are 
о. such ordinary cheap non-condensing engines suitable for 

t driving. 

Fig. 4 gives curves for a gas engine plant, including 
water tank, gas bag, piping to tank, say, 8 feet distance, 
and extra fly-wheel to give steadiness in running. 

The price of an oil engine (see fig. 5) is just about the 
ваше as а gas engine, in fact, many makers use the same 
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castings for the two engines, merely altering the valve gear. 
They are not, however, made in such sizes. The prices 
given in the curve include water tank, piping, and extra 
fly-wheel, 


21 500 


20 10 60 80 100 120 
Brake horde · power 
Fia. 4. 


In all the above prices of engines, &o., the necessary 
foundation bolts are included, and weight curves inolude for 
packing cases. | 

In Hing the size of generating plant it is desirable to 
know how many lamps are likely to be burning at one time, 


and also, assuming that the installation is suocessfal, whether 
an increase of t is contemplated, and, if во, to what 
extent. With this knowledge it is then possible to so adjust 
the size of the generating units that they fit in with the 
extensions and only one set of spares is required. 


(To be continued.) 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATBBETS.—1599. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 


Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


18,694. Method of ventilating and keeping dry the wires and insulation of 
telephone, telegraph, or electrical conductors." F. Е. BENNETT and A. W. 
Tromas. Dated July 8rd. 

18,719. ‘Improvements in tubular masts for wireless telegraphy and other 
purposes.” J. A. FIE MIN. Dated July 8rd. 


18,731. “Improvements in electric accumulators or storage batteries.“ G. V. 
LavaBpk., Dated July 8rd. 

18,7332. “Improvements in electrical storage batteries." C. E. Ler. Dated 
July 8rd. (Complete.) ; 

18,733. “Improvements in apparatus for exciting alternating current 
dynamos." C. D. Aser. (La Société Anonyme pour la Transmission de la 
Force par L'electricite, France.) Dated July 3rd. 

18,773. “Improvements in electric traction." 8. P. TuoxPsow and M. 
WaLkERB. Dated July 4th. 

13,802. “Improvements in multi-rate electric meters.“ Тнк Витіхн Тном- 
soN-Hov«TON Company, LIMITED, (E. Thomson and F. P, Cox, United States.) 
Dated July 4th. (Coinplete.) 


18,504. “Improvements in and connected with electric motors.“ P. M. 
Јсхтіск. (The Emerson Electric Manufacturing Company, United States.) 
Dated July 4tb. (Complete.) 


18,819. “Improvements in automatic magnetic circuit breakers.” С. E. 
Starr. Dated July 4th. (Complete.) 


13,8.6. "Elastic and peimeable electrodes for storage batteries.” L. 
Tohlaxsk v. Dated July 4th. Complete.) 

19,846. “Improvements in and relating to the manufacture of a coinposition 
from Rhea fibre applicable for electric insulation and other purposes.“ W. J. 
CokbN ER. Dated July 4th. 

18,849. “Improvements in electric incandescent lamps.“ J. ATHEBTON. 
Dated July 4th. (Coinplete.) 

13,860. Iinprovements in tbe method of distributing electric light.“ W. G. 
INoLEriELD. Dated July 5th. 

18,907. Improvements in the manufacture of primary batteries." C. H. 
ExLror and E. J. Fumber. Dated July 6th. 

18,928. “Improvements in dynamo electrie machines." 
Dated July 6th. 


18,930. Improvements in magneto electric generators." F. Bryan. Dated 
July 6th. 

13,939. ‘Improvements in or connected with street, road, or similar electric 
railways.” J. Mitngs. Dated July 6th. 


18,940, “Improvements in or connected with electric alarms for clocks, also 
applicable to doors, windows and the like," J. WonnaLL. Dated July 6th. 

18,955. “Improvements in apparatus or devices for giving electrical time 
alarms," W. Hausmann and H. RITTER. Dated July 6th. (Complete.) 


18,980. “Improvements in apparatas for the electrical working of railway 
points and signals." BikwENs BROTHERS & Co., Limitep. (Siemens & Halske, 
Aktien Geselischaft, Germany.) Dated July 6th. (Complete.) 

18,981, "Improvements in electricity meters for measuring rotary pliase 
currents.“ SIEMENS BROTHERS & Co., Limirep. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated July 6th. (Complete.) 

13.991. Improvements in or relating to monophase electric motors.“ W. P. 
Thompson. (E. Cantonio, Italy.) Dated July 6th. 

18,994. An improved key switch for electrical circuits, particularly adapted 
for incandescent lamp sockets.“ VERITYs, LiMI1ED, and W. R. ишко. Dated 
July 6th. 

18,995. “Jinprovements in and relating to the carbon feeding mechanism of 
electric arc lamps.“ VERITYS, LisiiTED, ard W. R. Ripine. Dated July 6th. 

19,996. Improveinents in electric arc lemps.” VrmirYs, LixiTED, and 
W. R. Ripixo. Dated July 6th. 

14,010. "Improvements in means for use in the production of radiation and 
light by electricity." J. SWINBURNE and О. Н. brzARN. Dated July 6th. 

14,026. “A locking device for electric incandescent, lamps and holders." 
W. J. ManRrIN. Dated July 7th. 

14,088. “Means for constructing a heliopile and for utilising solar rays and 
other energy for the purpose of generating, transmitting, storing, and using 
thermo-electricity." R. H. Dunn and S. 8. BromHEAD. Dated July 7th. 

14,104. “Improvements in trolley heads for electric tramways.” G. Н. 
NisBETT. Dated July 8th. 

14,105. “Jmprovements in electric generators or motors.“ B. Draper. 
Dated July 8th. 

14,140. Improveinents in or relating to electric motors" P. R. JACKSON 
AND Co., LIMITED, and J. S. Lewis, Dated July 8th. 


E. E. Brown. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tuomrson 
and Co., 322, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1997. 


29,665. “improvements in centroliers for motors and brakes of electric cars.” 
A. Grossman. Dated December "th, 1897. Motor road vehicles. In electric 
motor cars one handle is employed to apply the brakes, and to control the motor 
switch or rheostat. The brake spindle has loosely mounted upon it the crank 
handle, The upper end of the socket on the said shaft has ratchet teeth eut on 
it, with which teeth on the handle gear, so that when turned in one direction, 
the handle rotates the shaft, while it 1s free to rotate in the other direction 
without the shaft. The shaft of the switch or rheostat has loosely mounted 
on it a sprocket-wheel, geared to another loosely-mounted on the brake spindle. 
By means of a lever the crank handle can be locked to an internal gear made 
in one with the brake spindle sprocket-wheel љо that the latter is rotated in 
either direction with the handle. The sprocket-wheel on the switch shaft has 
on its upper face a half-clutch engaging with a similar one on a plate keyed to 
the switch shaft and provided with a tail engaging with stops. When not 
locked to the handle, the wheel on the brake spindle is prevented from rotating 
by a clutch carried on a spring plate, and in a similar way the plate is held by a 
spring plate in gear with the wheel, so that when the tail is in engagement with 
a stop the said wheel can rotate without the plate. 15 claims. 


22,061. “improvements in instruments for measuring continuous ourrents."" 
W. P. Thompson. (0. B. Shallenberger, United States.) Dated October 5th, 1897. 
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Relates to current meters.—A coil conveying current, is movable about a 
spindle on an iron ring between which and a co-axial similar ring a magnetio 
tield is formed, the rings being fixed on blocks attached to the ends of a 
permanent magnet or magaets. The coil is balanced by another coil which 
may be a closed conducting circuit to damp the movements of the spindle, or 
inay also convey the current; in the latter case both coils are wound on con- 
ducting fraines to effect damping. Current is conveyed to the coil by two 
spiral phosphor-bronze springs carried by insulators on the spindle and con- 
nected to stationary arms. The coil carries a pointer over a scale. The rings 
are made with gaps to permit the placing of the coils on them, the gaps being 
afterwards filled up with magnetic material, or each ring may consist of two 
semi-circular pieces. The rings may be nearly surrounded by an iron ring 
secured adjustably between three screws; this ring shields the magnetic fleld 
from outside і Ёпепсеѕ, and nlso serves us a means for adjusting its uniformity, 
and the proportionality of the deflections, through a large angle. 2 claims. 


22,062. ‘improvements in phase adjusting and regulating methods, and means for 
altornating ourrent apparatus. К. Belfelid. (E. M. Tingley and 0. B. Shallenberger, 
United States.) Dated October 5th, 1897. Electric phase adjusting apparatus.—A 


current exactly in quadrature or other desired phase-relation to the current in 
a given circuit, is derived from the latter for use in a measuring instrument or 
otherwise. In one arrangement the main current flows in coils and the derived 
curren:c in a coil which is connected in series with an inductance between the 
mains; the derived current is adjusted to quadrature by connecting a non- 
inductive resistance jn paralle] with the coil. In another arrangement, the 
maia current flows in а transformer with an adjustable magnetic circuit, the 
secondary of which supplies the coils, while the coils are connected without the 
resistance. Ina third arrangement, the coils carry the main current, but the 
coil is supplied from the secondary of a transformer having two primaries 
connected in parallel between the mains; one primary is in series with an 
inductance, and the other with an adjustable non-inductive resistance or & 
condenser. The provisional specification described a modificution of the 
arrangement having an inductance connected in parallel with the main current 
coils, 4 claims. 


22,978.  '' improved fusible out-out for oleotrio lighting and the like." 
J. Peschek. Dated October 7th, 1897. A tin, lead, or other fusible strip 
or wire is placed on a strip of mica, asbestos, millboard, or other in- 
combustible material, so that it is in electric contact with thin brass, 
copper, or other bands wrapped round the ends of the strip. A strip similar 
to the first one may be placed over the first strip or wire to protect if. 
These contacts are clamped in position by two screws, the latter of which 
makes contact with the maiu, while the former screws into a metal block to 
which the leads are clamped by screws. To prevent damage to the screws and 
blocks by sparking when the cut-out fuses, shields are provided, preferably hy 
bending the strips. These shields may be formed of some metal or alloy 
incapable of maintaining an arc. 4 claims. 


23,097. “ Electric conductor or cable.“ G. H. Nisbett. Dated October 8th, 
1897. Air-space cables with paper or similar insulation are formed by passing 
wires and paper through tapering formers so that the folds come together. 
The formed tubes are passed through an assembling guide, and are twisted into 
a long-pitehed spiral. The machinery employed consists of stationary reels and 
formers, the twist being . by rotating the take-up drum. The take-up 
motion is imparted to the drum by bevel and worm gearing. The provisional 
specification refers ton machine in which the twist is imparted by rotating the 
frame carrying the feed reels. An extra thickness or thicknesses may be 
placed between the folds. (Grant of patent opposed.) 2 claims, 


23,260. “improvements in automatic magnet olroult breakers.” W. M. Scott: 
Dated October 9th, 1897. (Date applied for under Patents, &c., Act, 1883, Section 
103, March 17th, 1897, being date of application in United States.) Relates to 
an automatic electro-magnetic switch or cut-out which operates upon either a 
predetermined maximum ог а predetermined minimum flow of current. The 
magnets may be energised by the current to be controlled or by a controllin 
eurrent. The switch arm is carried by arms pivoted near the bottom, апа 
forced upwards by springs being provided for checking the movement. The 
contact-arm is held, when in engagement with the fixed contacts, by a latch 
cugaging with a cam-plate pivoted, A second can-plate is also pivoted, and is 
slotted to receive a pin carried by the first cam-plate. The resetting handle has 
a plug on the contact-arm, is pevoted, and carries a pin to set the cam-plate 
hen the handle is fully raised. Two electro-magnets are arranged in connection 
with the circuits. When the currents exceeds a predetermined linit, the 
inovable part of the core of the magnet is raised, lifting the pin and so releasing 
the catch. When the current falls below the limit, the part of the magnet falls, 
pulling down the pin and operating a lever the other end of which engages with 
the саш lever. The lowest position of the core is adjusted by the nut, and the 
action of the core is adjusted by limiting the distance that it may be drawn 
within the coils, or by means of an adjustable core moving in the fixed core. 
Instead of two magnets a differentially-wound magnet may be employed. Carbon 
contacts are arranged for taking the sparks. 8 claims. 


23,267. “improvements in apparatus for the eleotro-deposition of one metal on 
another.” J. E. Bryant. Dated October llth, 1897. Electro-deposition.—Relates 
to apparatus for depositing one metal upon another, It consists of a cylinder 
or barrel one end of which can be removed and closed by screws, is supported 
on axles and rotated by a driving pulley, The shaft to which one terininal is 
attached, passes through an insulating tube surrounded by a metal tube 
forming one axle, which itself passes through a stuffing box. The inner end of 
the shaft is bent upwards and then inwards, and supports by adjustable rods the 
horizontal anode plate of the same metal as is to be deposited, The opposite 
shaft is connected to the other terminal, and similarly passes through an 
insulating tube, a metal tube, and a stuffing box, It is connected to a metal 
disc from which copper strips pass along one end and the sides of the barrel to 
make contact with the articles to be coated. The barre] may be perforated and 
mounted within another vessel containing the electrolyte. The anode may be 
a cylinder, а polygonal prisin, or a longitudinal section of either of these, 
insteud of the plate shown. 4 claiins. 


23,362. “ improvements in the manufacture of electrodes for electrolytic processes." 
A. Zimmerman. (The Chemishe Fabrik auf Action vormale, E. Schering, Germany.) 
Dated October 11th, 1897, Electrodes are formed by coating glass, porcelain, 
mica, enainel, stoneware, or other similar material with an alloy composed of 
gold, platinum, silver, or other noble metal, and a small quantity of bismuth, or 
Other metal which reduces the melting point of the noble metal, and enables it 
to be burnt in at a lower temperature, The metallic coating formed may һе 
strengthened by electrolytic or galvanic deposits of the noble metals. 2 claims, 


23,415. “improvements in dynamos.” J. Liddle. (E. W. Farnham, United States.) 
Dated October 12th, 1897. Relates to a magneto-electric machine, suitable for 
use upon a bicycle or other vehicle, for supplying an electric lamp or other 
electric signalling apparatus, The parts are contained within a cylindrical 
casing monnted rotatably on a fixed spindle, and driven by the tyre of one of 
the wheels. The teld inagnets and the armature are supported by a frame 
secured to the shaft, and motion is communicated to the armature froyi the 
casing by means of pulleys over which passes а сога, One end of the armature 
winding is connected to an insulated stud, upon which bears a brush in con. 
nection with a leading-wire; the other end is connected through the frame of 
the dynamo with the other leading wire. In one modification, the armature 
shaft is driven by an internally toothed gear wheel attached to the casing; in 
another, the armature and field magnets are arranged so that both rotate in 
opposite directions. 4 claims, 


23,419. ‘‘ improvements in electromotors and dynamos." Т. B. Murray and б. 
Johnston, Dated October 12th, 1897. Dynamos and motors, armatures, field. 
inagnets.—An electromotor or dynamo is constructed with two armatures 
mounted on the same shaft, and each provided with one or more distinct 
windings, connected to their respective commutators. By varying the con- 
nection of the armature windings from series to parallel, or vice versed, the 
speed of a motor may be varied. This may also be effected by varying the 
strength of the magnetic field. To obtain a sparkless cominutation under such 
circumstances, a раг of smaller electro-1nagnets are arranged between the 
main magnets, the additional magnets being preferably energised by coils in 
circuit with the armatures, 1 claim, i 


23,470. "Improvements in olectrio incandesence lamps and apparatus or appli- 
ances In connection therewith.” Dr. W. Nernst. Dated October 12th, 1897. In- 
candescent lamps, baving incandescent bodies of magnesia or other oxides, are 
provided with resistant metal wires for heating such bodies to render them con- 
ducting. The incandescent body is fixed at the focus of & concave porcelain 
reflector containing a coiled platinum wire. When current is supplied to the 
wire, it heats the body until this conducts sufficiently to take current froma 
separate or parallel circuit. The supply of current to the wire may then be 
stopped, by hand, or by a cut-out operated by the current supplied to the body 
In a modified form the wire is wound in a refractory transparent cylinder, 
within which the incandescence body is fixed; or such enclosing cylinder 
may be dispensed with. In anotber modification, the cylinder is of porcelain, 
and either it or the incandescence body is supported by a spring and а core of a 
solenoid in circuit with the ineandescence body, so that the heating cylinder is 
automatically withdrawn from the body when it conducts sufficiently. 6 claims. 


24,130. ''Improvements la mountings for the contact shoes of surface contact 
railways.” The British Thomson-Houston Company, Limited. (W. B. Potter, United 
States.) Dated October 19th, 1897. Collectors. Shoes are carried by spring- 
controlled levers at each end of the vehicle. The lever is pivoted on a block 
mounted on a stiffened support depending from the axles. 4 claims. 


24,150. ''iImprovements in electrodes for storage batteries." Н. S. Lloyd. Dated 
October 19th, 1897. The plates or electrodes are made up of two or more layers 
of lead wires or strips witb an intermediate perforated lead plate. The wires 
are preferably plaited together. The plate may be of material which will be 
dissolved or destroyed by the electrolyte. — 2 claiins. 


24,165. Improved joint box for electrio cables." К. J. Hatton and W. T. 
Henley's Telegraph Works Company, Limited. Dated October 19th, 1897. Junction 
boxes for electric cables are formed of U shaped metal troughs in which the 
two ends are formed double, and rise only to the height of the 1niddle of the 
cable, semi-circular recesses being left to receive the cable. The ends of the 
conductor are jointed before being placed in position. After being placed in 
position end pieces fitting round the cable and held by guides close the ends of 
the box. The pieces are separated by connecting webs and a space is filled with 
bitaminous or other insulating material. A lid provided with a rib is secured by 
boits. The external sockets are also filled with insulating material. 3 claims, 


24,1568. deg ede Joint box for coupling underground and aerial electrical 
eables.” R. J. Hatton and W. T. Henley's Telegraph Works Company, Limited. 
Dated October 19th, 1897. Junction boxes for connecting ground and aerial 
lines are formed of metal cases provided with lugs for attachinent to posts or 
other supports. The bottom is perforated to receive the underground cable, 
and the insulators for the bare aerial lines. The cable is secured by packing 
and а gland, the several conductors being provided with connections for attach - 
ment to the ends of the bare conductors. The insulators are set by cement into 
the bottom of the box, and the conductors pass axially through them. The box 
is filled with paraffüin wax or other insulating material, and the lid is bolted on. 
There is a dependent skirt round the box. 1 claim. 


24,419. “improvements in telegraphic transmitting instruments.” Ө. Draper and 
W. Gaye. Dated October 21st, 1897. Transmitters for sending curb currents are 
arranged so that the duration of, and interval between, the signal and curb 
currents are independent of the time the key is held down. In one arrange- 
ment of the apparatus, the double keys are connected to cable and earth 
respectively, and their back contacts normally rest on a bridge connected to the 
middle point of the split battery. Eaeh key is provided with a light spring 
extension which when raised makes contact with a bridge connected to a spring 
controlled pivoted lever, The front portions of the keys are insulated from the 
back portions, and аге connected together so that either key will complete the 
local circuit through a magnet. The nrmature of the magnet carries a pointed 
lever which bears against a cam surface on the lever. The end of the lever 
plays between stops ou two levers which are connected to the opposite poles of 
the line and curb batteries. The space between the stops is adjustable, and the 
frame carrying the levers can also be adjusted laterally so as to vary the 
duration and interval between the signal and curb currents. In modified 
arrangements of the circuits only one battery is employed, the opposite poles of 
which are connected to bridges, in one case the cable being connected to the 
lever. Condensers and resistances may also be employed, 3 claims. 


24,421. “improvements in systems for the transmission of electrical energy, and 
apparatus for uso therein." M. M. Lake. (N. Testa, United States.) Dated October 
2151, 1807. Relates to a system for distributing electrical energy without the 
use of line conductors. The current from a generator is transformed into a 
current of excessively high pressure in the secondary of a transformer. One 
end of this secondary is connected to earth and also to the primary, and the 
other to a terminal which has a large surface, and which is maintained at a high 
elevation by a balloon, &c. The current flows through the rarefied air to a 
second terminal connected to the secondary of a transformer, in the primary of 
which are arranged the translators, The transformers preferably have two 
concentric coils, and the secondary should preferably be one quarter of a wave 
in length. 5 claims. 


24,519. “improvements in the construction of overbead lines of eleotrio raltways 
or tramways.” Р. Daweon. Dated October nd, 1897. Electric railways and 
tramways with overhead conductors, crossings and frogs for.—The underside 
has ribs, grooves, guards, to guide the trolley wheel; preferably the ribs are 
curved and a central guide is also used. The ribs, &c., are shaped so that the 
wheel runs on its flanges at the centre of the plate, or the plate may be inclined 
or otherwise arranged to guide the trolleys, The conductor wires are not cut, 
but are held in grooves on the top side of the plate by solders and by clamps 
and set screws, 7 claims. 


24,621. “An improved frog for overhead conductors or trolleys of eleotrio raiiw 

or tramways.” Р. Dawson. Dated October 22nd, 1807. Electric railways and 
tramways with overhead conductors. Conductors, movable frogs for. A part of 
the guiding ribs on the underside of the frog.plate is connected by а lever on 
its axis to а sliding bar which is normally held in one position by a spring. 
Trolleys which are to pass on to the branch line sre provided with a projection 
which strikes the depending arm on a carriage sliding in tbe box on the fro 

plate, This carriage moves forward, and so operates the switch through the 
rod and then tilts when its roller comes opposite a slot in the top of the bos 80 
that the trolley can pass. A catch operated by a trigger lever holds the switch 
until the trolley has passed, Trolleys without projections pass on the main 
line, or the switch may be arranged to work for either direction. The main 
trolley wire is not cut, but is laid in a groove on the top side of the plate, and 
both it and the other wire are held by solders, clamps, and set- screw. 4 claims. 


24,691. “improvements in galvanic oslis.” A. Heil. Dated October 28rd, 1897, 
Primary and secondary batterics,—A primary battery consists of a zine electrode 
and of a carbon electrode surrounded by equal parts by volume of graphite 
manganese peroxide, and lead peroxide. The electrolyte consists of an aqueous 
solution of zinc sulphate, to which soda is added until the hydrated carbonate 
of zinc is precipitated in small flocks, which are maintained in suspension by 
forming the liquid into pulp by admixture with gypsum and sawdust or other 
absorbent materials. In the provisional specification, the use of the battery ag 
a secondary battery is described, the electrolyte consisting of a solution of pure 
soda, and the zine electrode being coated with zinc dust, while the carbon 
electiode is made as above described. 2 claims. 


24,829. “ Improvements in coln-freed mechanism applicable to gas, electric! 

and like meters." $. Simpson. Dated October 26th, 1897. Gas meters liq 
meters, electricity, supplying.—Relates to the actuation and the price-chargin 
arrangements, In one arrangement, after prepayment а segmental wheel is 
turned by a handle and drives a complete wheel in gear with it, Segmental 
wheels of various arcs can be put on the handle shaft laterally, or the set of 
wheels can be replaced by a pair of overlapping sectors. In another arrange. 
ment a cam on the handle shaft reciprocates a slide whence a Varinble rut bel 
feed is operated by a connecting rod. Coin action.—Normally the handle is 
prevented from being turned because a detent engages in а notch in a disc or 
the handle shaft, but when a coin has been put into a radial pocket in a dru Е 
it lifts the detent as the handle is turned through the small play allowed by tho 
notch, In the second arrangement the slide contains the coin, Fraud pr М 
venting.—A cam prominence in the periphery of the disc holds the а фор in 
the notch when the pocket registers with the insertion slot. 6 claims, rent in 
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THE TRIAL OF PATENT CASES. 


"THE necessity of having a special Court for the trial of 


patent actions has long been apparent, not only to patentees 
and alleged infringere, but to the publio who advocate the 
cause of speedy justice. This subject formed the burden of 
a speech by Mr. John Corry Fell to the Society of Engineers 
early in the year. The Queen’s Bench and Chancery Divisiors 
of the High Оопг are from time to time engaged in dis- 
cussing, at considerable length, the validity of complicated 
patents to the exclusion of other business with which the 
time of the judges might bé occupied. While it is one of 
the chief sources of the law's delay, the practice of allowing 
patent actions to be heard in the ordinary way is prejudicial 
to the interests of those whose inventions are being called in 
question, for the jadges, although they are often men of con- 
summate ability in other respecte, are not usually chosen on 
account of their proficiency in the law relating to patents. 

A glanoe at the history of patent law will serve to show 
that the ordinary tribunals are unsatisfactory for the deter- 
mination of the numerons questions which arise. The 
unfitness of a jury was strongly insisted upon by the most 
eminent legal and scientific witnesees before the Parlia- 
mentary Oommittees of 1851, 1865, 1871 and 1872. Inan 
ordinary action at law the duties of a juror are confined to 
the consideration of matters of fact, the credibility of 
witnesses, or the assessment of damages, whereas in a patent 
action he might be called upon to determine the relative 
merita of opinions expressed by expert witnesses of the highest 
order of ictellect. It is clear that in such cases the ayerage 
juror must soon be out of his depth. This has been recog- 
nised for some time, so that the trial of a patent action by a 
jury is now very rare. 

Lord Selborne, in the Patent Marine Inventions Company 
v. Ohadburn (1878) L. R. 16 Eq., 447, referring to patent 
actions generally, said :—'* It is to be observed tbat such 
cases almost always involve questions of law and fact, not 
only mixed, but mixed in such а way as makes the extrica- 
tion of them extremely difficult; secondly, that very often 


‘Much must depend upon the construction of documents, as 


to which a jury must take their direction entirely from the 
judge; thirdly, that much of the evidenoe, or that which is 
permitted to be given in evidence in such cage, is argumen- 
tative, and relates to matters of opinion, £o as to make. it 
extremely hard for the judge himself to keep it under proper 
control; and lastly, that even the questions of fact ere often, 
to a very great extent, questions of science, which, to say the 
least, are likely to be as well dreaded by a judge as by any 


Again, the judge who sits alone to decide a question as to 


· the validity or infringement of a patent is beset with a series 


of difficulties. No matter how great his ability in grasping 
all the facte of the case, it is almost beyond his power to 
decide as to the soundness of the views which are expressed 
in his hearing by distinguished professors and exparte, often 


chosen from the most important seats of learning in the 


kingdom. Recognising the difficulty which is experienced 
by the Court in deciding cases where some technical know- 
ledge is required, it was provided by Section 56 of the Jadi- 
cature Act, 1878, that the High Court, or Court of Appeal, 
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might call in the aid of one or more assessors specially 
qualified, and try and hear the cause or matter wholly or 
partially with the assistance of such assessors, This, how- 
ever, did not deprive either party of the right to insist проп 
a trial before a jadge and jury (Sugg v. Silbar, 1 Q.B.D., 
362), and as a jury was found unsuitable in patent actions, 
a farther change was made in the law by the Patents Designs 
and Trade Marks Act, 1888. 

By Section 28 (1) of that Act it was provided that the 
hearing of actions or proceedings for infringement or revoca- 
tion of a patent is to take place before a jadge who may call 
in the aid of an assessor specially qualified, and the question 
whether there shall be a Jury or not is left to the discretion 


of the judge. A jury is now hardly ever employed, and. 


nt actions are usually heard in the first instance by а 
judge of the Chancery Division. The power to call in an 
expert as an assessor i8 never exercised, and seems to have 
fallen into abeyance. 

- The position of an assessor was alluded to in the judg- 
ment of the late Master of the Rolls in The Beryl (L. R. 9, 
P. D. 140) :—* In the Court of Admiralty the application of 
the rules is to be made by a mixed tribunal. e tribunal 
which has to try the case is the jadge himself, and the judg- 
ment is his and his alone. The assessors who assist the 
judge take no part in the judgment whatever ; they are not 
responsible for it, and have nothing to do with it. . . . But 
nautioal questions may arise in the course of the case with 
regard to particular facts of the case, and he is entitled to 
ask those questions in order to guide him in applying any 
ponera that may exist to the particular facts Before 
ш.” 


One very satisfactory solution of the difficulty is the 
appointment by the judge of some independent expert to 
experiment and make a report in accordance with directions 
furnished by the judge with the assent of both parties. 

In the case of Badische Amlin und Soda Fabrik v. 
Levinstein (L. R. 24 Ch. D. 156), the plaintiffs who were 
possessors of a patent for improvements in the production of 
colouring matters for dyeing and printing, sought to restrain 
the defendants from infringing their patent by making 
similar articles. A number of witnesses were called on both 
sides as to the manner in which four different chemical pro- 
cesses were worked, and when the defendant gave his 
evidence he objected to answer the questions put to him in 
cross-examination on the ground that they would disclose 
his secret. He was allowed to give his evidence in 
camera. | 

After a hearing which lasted 10 days, Pearson, J., stated 
that in consequence of the conflicting nature of the evidence 
and the consequent difficulty of deciding a scientific question 
of this nature, he should not give judgment without having 
the evidence of an independent expert witness, who would 
undertake to make such experiments as were necessary for 
the purpose of advising the Court, 

Prof. Roscoe was thereupon appointed, with the consent of 
both parties, to conduct these experimente, and oertain 
. instructions were given to him by the Court. That the 
judge was satisfied with this arrangement appears from his 
judgment, in which he said :—“ There was a great deal of 
conflicting evidence upon this subject, and the result of it 
was that I thought it desirable to get further evidence 
upon the subject from an independent scientific 
chemist, and both parties agreeing to Prof. Roscoe 
as being one of the most competent men in England 
to assist the Court, I directed, by an order that was 
made, that he should pursue this first example and report to 
me what the result was. Accordingly he did во, and I think 
come = reason о ге cont erably еы to Prof. 

ogcoe for the pains whic took in performing the experi- 
ment, and giving tothe Court the advice which was wanted.” 
In the case of Gormully v. North British Rubber Company 

(14 T. L. R. 835), the Lord Chancellor expressed bimself in 
no measured terms as to the unsatisfactory state of patent 
procedure. | 

He said :—“ Having regard to the extravagant and extra- 
ordinary consumption of time which was involved in the 
determination of this case, witnesses of great eminence being 
called on both sides and evidence given which amounts in 
the book which I hold in my hand to 500 printed quarto 
pages, it is no wonder that, if a case so simple in its character 


was created 


for sympathy. 


is во protracted, there is what is called a block in the courts 
of law.. . . І think it is worthy of the consideration of 
those engaged in such cases to remember that the legislature 
bas provided a tribunal for protracted scientific investiga- 
tions, to which cases of this kind will have to be remitted, if 
this case is to be taken as an example. 

“ The question to be determined in this case by a court of 
law is a comparatively short one, but if professors on every 
subject under Heaven are to be brought to confront 
other and give evidence on questions of this sort, it is quite 
manifest that the ordinary principles which guide oourts of 
justice cannot be adhered to, and what is called the scientific 
m of үч case will have to be remitted to a totally different 
tribunal.” ; 

The “tribunal provided by the legislature for protracted 
scientific investigations,” to which his Lordship referred, 
by the Arbitration Act, but it does not seem t» 
have been used to any extent. 

By Section 14 of the Arbitration Act, 1889, if the cause 
or matter requires any scientific or local investigation which 
cannot in the opinion of the Court conveniently be made 
before & jury, or conducted by the Conrt through ite other 
ordinary officers, the Judge may st any time refer the whole 
cause, or any question arising thereon, to be tried before a 
referee agreed upon by the ies or before an official 
referee, This power was exercised by the late Mr. Justice 


Hawkins, who referred & patent case to the Official Referee, 


and the Court of Appeal refused to disturb his decision. 

If an additional Official Referee were appointed, who 
possessed a good knowledge of patent law, it is reasonable to 
suppose that some improvement might be effected in the 
present state of things. Having regard to the increasing 
number of patent actions, which involve difficult problems 
in electricity and chemistry, we agree with Mr. Fell in 
thinking that the time has come for the establishment of 
gome tribunal, such, for instance, as * The Patent Designs 
and Trade Marks Division of the High Court of Justice,” 
in which the law would be adminictered by judges trained 
for the particular purpose. 


THE Committee of the House of Lords 

Eu. "E Tuesday allowed the Charing Orcas Bill 
Competition. to proceed. There are a few facts in 
this case which seem, however, to call 

It is not generally known that when 
the original contracts with the Corporation were settled, 
the special conditions insisted on by the Corporation 
with reference to depreciation and reserve funds were incor- 
porated in a special Act of Parliament in 1893. These 
contracts also provide for the lighting of the main 
thoroughfares and minor streets at rates which were based 
on the actual works coats of the supply; when, there- 
fore, the Corporation repudiated the contracts, they not 
only relieved themselves of the consideration which they 
had offered for the obligation, but left the City Company 
in а position of having to carry out not only the 
obligation in respect of the depreciation and reserve funds, 
but also the lighting of the main thoroughfares, for all the 
mains, lamp-poste, lamps, &., had been purchased and pro- 
vided by the City Company under the terms of the contracts. 
If, therefore, they were to cease supplying current to the 
lamps, it is quite clear that a capital outlay of no less than 
£120,000 would be thrown away. Under euch conditions, 
competition with a company free to adopt any system of 
supply or method of generation, and unfettered by con- 
ditions as to depreciation and reserve funds and providing 
unremunerative capital for street lighting, becomes a mere 
handicap, the one redeeming point in the position of the 
established company being, that having worked up their 
undertaking so that no leas than 400,000 lamps are con- 
nected, this will provide for the necessary returns to 
enable them to fight such unjust competition. The 
prospects of investors in such a competing supply—however 
much the established company may be handicapped—do not 
seem to be sufficiently favourable to warrant the issue of any 
glowing prospectus, and it is earnestly hoped that where 
Parliament has apparently failed to give justice, the 
public themselves may hesitate to embark capital in what 
seems in the light of present knowledge a fruitless enterprise. 
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AMERICAN ELECTRO-MEDIOAL APPARATUS. 


For some time electro-medical treatment has been in much 
greater favour with the medical profession in the United 
States than in this country. As a natural consequence of 
this, the American electro-medical apparatus has reached a 
much more advanced of development. Medical men 
may satisfy themselves on this point by inspeoting the very 
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interesting collection of electric apparatus which is now been 
shown by Drs. Waite and Strong at 18, Pall Mall East. This 
apparatus has been made by the Waite & Bartlett Manufao- 
turiag Company, New York, and as we have had an oppor- 
tunity of examining it, we are enabled to give the following 
short Согоо of its design and working :— 
One of the finest, pieces of apparatus on 
view is a multiple plate iofluenoe machine. 
This machine is a modified form of the type 
of Holtz machine (fig. 1), with fixed supporta 
for the inducing charges, but the modifications 
are of considerable importance. As is well 
known, the ordinary Holtz machine of this 
type is liable to reverse when overtaxed. 
This drawback alone completely unfits it for 
electro-medical use; for example, in the 
midst of an important examination with 
Röntgen rays excited by such a machine, it 
may reverse and extinguish the lamp at the 
most inconvenient moment. The reversal of 
the Holtz machine is principally due to the 
accumulation of a reverse charge opposite 
the inductor on the face of the glass plate 
Dert to the rotating plate. In the Waite and 
Bartlett machine this is effectually prevented, 


by fixing the paper inductors next the rotat- 
ing plates. There being no glass between 


the inductors and the rotating plate, there is 
no possibility of an opposite charge accumu- 

to cause rev As a matter of fact, 
this machine does not reverse. The objec- 
tion to this arrangement, which would occur 
to one at first sight, is that the spark length 
would be considerably reduced. But from 
their 80-inch plates a spark of 15 inches is obtaiued in 
favourable weather, and this is as much as can be expected 


from a first-class machine of any type. 


ok the Leclancté type. There is a milliam 


The machine is beautifully made, and is enclosed in a 
glass case, 6 feet 6 inches long, 5 feet 8 inches high, and 
8 feet 9 inches wide. In the same case is a small Voss 
machine which is used to charge the inductors of the large 
machine. The machine is driven by a } m P. electromotor, 
and is capable of exciting a Róatgen tube sufficiently power- 
ful for examining the thickest parts of the human body. 
The machine is fitted with convenient terminals for draw- 
ing brush discharges from the head and other parts of the 
body of a patient seated on an insulsted stool. There are 
eight rotating гра each 80 inches in diameter and eight 
fixed of rectangular shape to support the paper 
inductors. The machine runs without noise. In cases 
where a shunt spark is necessary, the spark gap is enclosed 
in а vulcanite tube which acts as a perfect silencer. The 
absence of noise is a point of considerable importance in the 
case of nervous patients. 

For the application of the induced current the Engleman 
faradic apparatus illustrated in fig. 2 appears to contain all 
the adjustments that are likely to be required in this form 
of electro-medical treatment. The interrupter consists of a 
disc of insulating material with several concentric circular 
rows of metallic contacts, any one of which can be brought 
under the contact spring. The diso is driven by an electro- 
motor, and is fitted with a counting apparatus which rings a 
bell at the end of a fixed number of breaks. The frequency 
of the breaks can be varied from 1 to 100,000 or more, per 
minute. It is well known to medical men that, in the 
application of the faradic current, the frequency of the 
breaks is a matter of vital importance. A frequency which . 
may cure one patient may be disastrous to another. The 
value of an adju.&ment by means of which any given fre- 
guano can always be reproduced is, therefore, self-evident. 

‘he intensity of the faradic currents is regulated by moving 
the coil on a fixed core. А special accessory with this appa- 
ratus is for the treatment of deafness. Ear tubes convey to 
the ears sound vibrations of a given frequency, and with 
every sound wave an electric impulse is passed through the 
derbe Banney ob (fig. 8) pl 

e Ranney cabinet (fig. 3) is a complete a tus 
for administering either the А А ыр, ог the о 
currrent. In the cupboard underneath are contained 44 cells 
meter for the 
galvanic current, and also в current controller for turning on 
the galvanic ourrent gradually. By means of a German 
silver rheostat of 17,500 ohms the resistance of the patient 
can be measured. The patient is first placed in the battery 
circuit, and the deflection observed on the milliampere meter. 
The rheostat is then put in the circuit in place of the patient, 
and adjusted to give the same deflection. In the centre of 


the top cabinet is a double cell selector, consisting of two 
movable radial arms which bear on a circle of studs con- 
nected to the cells. By means of this arrangement one or 
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any number of oells can be selected. anywhere from the 
battery. There is an automatic interrupter for the galvanic 
current, a pole changer for both currents, a De Watteville 
switch by which a galvanic current, a faradio current, or both 
pana; can be supplied to one set of binding posts. 

he faradic portion has three separate coils, one of which is 
4.500 feet long; it has a fast and very slow vibrator, and 
also a key for giving a single impulse. There is a special 
arrangement for moving the secondary coil slowly over the 
primary. The various vibrators, after being adjusted, are 
selected by means of a switch, The size of the above cabinet 
is 224 inches wide, 3 feet 7 inches long, and 5 feet 7 inches 


g 6e. : ; j 
. Drs. Waite and Strong have also on view a small hand 
apparatus capable of producing galvanic or faradic currente, 
This contains a battery of 21 dry cells, а rheostat and double 
cell selector and a milliampere meter. The rheostat is 
arranged so that it is in series with either current. It has 


è micrometer adjustment so that the most sensitive do not 


i 


notice the gradual increase of the current. The double cell 
selector is arranged so that the cells can be turned on, one at 
a time, without interrupting the current, and yet it is impossible 
to leave the switch so that one cell can be short circuited. 
The moving contact of the switch is of oblong section and 
зап be turned through a right angle, so that its longer or 
shorter dimension may be tangential to the circular path in 
which it moves. The longer dimension is capable of covering 
two adjacent battery terminals, whereas the shorter dimension 
cannot possibly cover more than one. When the switch is 
left at rest, it automatically takes а the position in which it 
can touch only one канн ca ; the ordinary sliding 
switch is liable to be carelessly left in a position in which 
one of the cells of the battery is short circuited, with the 
result that this cell is ran down and becomes useless. 
Another interesting little exhibit. was a centrifugal 
apparatus driven by an electromotor for "рч out and 
estimating the red corpuscles in blood. The specimen of 
blood to be tested is placed in a graduated glass tube, which 
is then fixed radially to a vertical axis, rapidly rotated 
by the electromotor. After a time the red corpuscles will all 
have accumulated at one end of the tube, and their 
percentage can be readily read off by meens of the gradua- 
tions on the tube. This invention, we believe, is due to 


Edison. 


POPLAR ELECTRIO LIGHTING CONTRACT. 


WE notice that in the awarding of the. contract for. the 
engine house plant there appeara to have beer some political 
or other influence at work. . 2 -E 

The original. tendere for Section A, comprising enginer, 
dynamoe, switchboirde, balancers, boosters, overhead traveller, 
steam exhaust and other piping, pamps, motorr, spares, and 
engine room stores stood as follows : — s 

Crompton & Co., Limited, £15,810 (recommended). 

Johnson & Phillips, with Willans engines, £16,149. 

Mather & Platt, Limited, £16,200 (accepted). 

Electric Construction Company, Limited, f 16.834. 

Johnson & Phillips, with B:llisa engines, £17,644. 

Siemens Bros. & Oo.. Limited, £18,050. 

Voight & Lindsey, £18,238. | 

As all the tendera (with the exception of the highest) 
were from firms well known in the electrical engineering trade, 
it was only natural that the lowest—Messrs. Crompton and 
Co.—should be recommended for acceptance. At this point, 
however, certain trades union officials appear to have begun 
to exert influence on the members of the Council, and 
although the Chelmsford firm furnisbed a schedule of wages 
paid (which, in many cases, were higher than those fixed by 
the Amalgamated Society of Engineers), the contract has 
been transferred to Messrs. Mather & Platt, Limited. This 
latter firm appears to be favoured by the trades unions, because 
of the prominent part taken in establishing an eight-hour 
day for its workmen. It is somewhat doubtful, however, 
whether any better guarantee with regard to the labour 
clauses has been obtained from Messrs. Mather & Platt 
than other firms would have given. At any rate, there must 
of necessity be a good deal of sub-contracting, and it is 
extremely probable that certain sub-contractora will be 
employed who do rot pay the standard rates of wages. 

We are afraid that there isa great deal of bloff with regard 
to these wages and penalty clauses. When the tenders come 
before a Council to be settled, these questions come promi- 
nently forward becanse they form an easy means of vote 
catching. Afterwards, however, such matters are quietly 
dropped, and the members and officials are to anxious to get 
the electric lighting started during their term of office, that 
they are only too pleased to see the plant arrive, and do not 
ask sdy the conditions under which it has been manu- 
factured. | 


WESTINGHOUSE GAS ENGINES. 


Last week we welcomed the stranger within our gates; to- 
day we welcome what he has brought to us, for on Wednes- 
day last Mr. George Westinghouse exhibited specimens of 
the new gas engines, which we believe will form one. of the 
"a manufactures of his English company. 

he engines shown numbered five; three two-:ylinder 
motors of 10, 25, and 50 HP., connected by belts to 
dynamos, and two three-cylinder engines of 50 and 
125 H.P., direct coupled. The chief claims put forward 
on behalf of the new engines, are better governing, better 
admixture of gas and air, regularity of explosion, and, there- 
fore, practically no variation of speed, and we believe the 
Westinghouse engine is the first in which direct coupling 
has been employed. 

The beautiful regularity of the driving was fully de- 
monstrated by the voltmeter needle, which showed no 
fluctuations; indeed, to all intent and purpose, the dynamos 
might have ben running from first-class perfectly regulated 
steam engines. The ignition was by electrical means, and 
the freedom from the usual noise occasioned by gas engines 
was quite remarkable, as were the ease and rapidity with 
which they are started. There is little doubt that from 
to-day a new era in the gas engine industry has commenced, 
and to America belongs the credit of making improvements 
so simple in their nature that the wonder is they remained 
во long undiscovered. | | 

The Westinghouse gas engines are Ma different in con- 
struction from those of other makers, and they can be used 
with some advantages in place of. steam engines for electric 
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lighting, power, and other purposes, when a uniform speed is 
desirable or necessary. 

To bring these engines to their present perfect form has 
required more than 10 years of patient investigation and 
experiment, the aim having been to develop a type of engine 
which could be built in sizes ap to 1,500 H P. 

It is interesting to note that the ges company at Long 
Branch, New Jersey, has ordered a Westinghouse gas engine 
of 280 H.P., direct connected to a generator, for supplying 
electric light to a public circuit. On the other hand, the 
Colambus Electric Company, of Columbus, Ohio, is adding 
to ita plant a 650-н.р. and a 280-f. P. Westinghouse gas 
engine, each direct connected to Westioghouse electric 

nerators. 


ge | 
With the Westinghouse engine and electrio generator, 

operating at full load, we understand 1,000 cubic feet of 

illuminating gas will produce about 40 Kw.-hours, which, at 


those now being built in London, and those in oon- 


n. | "EP | 
A further plan would be to place the gas engines and 
electric generators in a station corresponding to that now 


elected for steam engines, and to operate the gas engines by 


means of what is known as producer gas, requiring less than 


- 1 lb. of coal per HP. developed. Bat for simplicity and 
- certainty of operation, the Westinghouse Company considers 


the central station gas generating plant, with mains for 
carrying the gas to the engines, to be the most reliable 
and attractive plan, after a long consideration of the subject, 
and especially in view of the value cf the by-products 
recovered in large gas plants. ! im 
The equipment of a short country railway line in Long 


| Island, near New York, affords a striking instance of what 


can be accomplished by a Westinghouse gas engine. The 
lire is 8 miles long, and rises 165 feet, with gradients 


WESTINGHOUSE 650-в.н.р. TuREX-ÜxLINDER Gas Exanss, Drazor Оокивотер TO AN ELEOTBIO QSRERATOR. THIS IS THE LARGEST 
Gas ENGINE NYER MADE. 


the retail London rate of 2s. 6d. per 1,000 cubic feet, 
amounts to 34. per KW.-hour, making, with an equal amount 
for attendance, maintenance, and depreciation, 14d. per 
KW.-hour. The large sizes of Westinghouse gas engine show 
even a more favourable result. 


It is olaimed that a Westinghouse engine and electric 


generator, even of moderate size, can be installed, ready 
for operation, at a oost, per 16-0 P. light capacity, of less 
than half the capital required for & steam engine central 
station plant and its system of distribution. | 

At the present time projects for the electric equipment of 
London underground and street railways are under discussion. 
The use of gas engines for developing the electrical energy, 
with suitable pipes laid for conducting the gas, would, it is 
said, make the сара system to construct and operate. It 
should be quite within the scope of the operations cf exist- 
ing gas companies to erect special gas works, put down 
special pipes, and supply gas for the operation of large 
gas engines in connection with such lines, as well as with 


running up to 1 in 22. It carries three cars in the summerand 
one only in the winter, во that for variability of load the condi- 
tions are about as severe as they can possibly be. A West- 
inghouse gas engine Dan is used in the generating station. 
There is a battery (chloride) in parallel with the two West- 
inghouse dynamos. With a car mileage of 200 miles per 
day, the gas consumption is 46 cubic feet per car-mile, and 
the operating expenses, ¿including wages of motor men 
and conductors, are 64d. per car-mile. Gas is taken from 
the mains of the local company, which charges 8s. 9d. per 
1,000 feet. The line is the property of the Long Island 
Railroad Company, to whom it is specially valuable, as it 
brings traffic to feed their main railway. | 

All gas engines, except the Westinghouse, are governed on 
the bit - and - miss principle. It will be readily under- 
etood why the “ hit- and- mies type of engine is not suitable 
where a uniform speed is required, and why it is that but 
few engines of this type are running in connection with 
dynamos for extensive electric lighting purposes. | 
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The “hit-and-miss” gas engine must have heavy fiy- 
wheels, and a heavy balance wheel is usually mounted on the 
jack-shaft, in order to obtain an approximately steady speed. 

ome outfits of this kind even have a small fly-wheel on the 
armature shaft. This arrangement takes зра great deal of 
floor space. The flapping of the engine belt, due to the 
irregular motion of the gas engine, together with the ordi- 
nary hissing sound from the two belts, makes the old- 
fashioned plant a very noisy one. The variation in the 
voltage on a 100-volt circuit is generally 84 to 4 volts during 
the cycle. That ir, when the engine takes in a few charges 
successively the voltage is ateady and rising, but when the 
engine omits one or more charges, a momentary variation in 
speed is the result, and flactuation is apparent in the lights. 

This irtroduction of extra belte, shafting and masses, 
causes quite a loss in power, The power absorbed by the 
two belts is approxin-ately 7 per cent., ard by the jack-shaft 
about 8 per cent., making a total of abont 10 per cent. taken 
up by the extra machinery. Even with this auxiliary 
machinery, the speed of the dynamo is unstable, and the 
service unsatisfactory. The “ hit-and-miss” type of engine 
is, therefore, limited to work where steady speed is not 
neoessary or required. | 


Recent developments have proved that the Westinghonse 


engine is admirably adapted for eleotrio lighting, as ite 
economy is very high, and its speed regulation as good as 
that of a first-class steam engine, as we have before said. 
The electric business stimulated experiments in the direction 
of producing this gas engine, which is the only one that has 
- yet been direct-connected to an electric generator. In con- 
trast to the hit-and-miss” type, Westinghouse gas engines 
have the armature on the crankshaft, direct-coupled, or 
directly belted, precisely as in the case of the steam engine. 
Figure 2 illustrates a gas engine cylinder and mixing 
valve of the Westingboure type which proportions the charge 
in accordance with the load. The gas and air are mixed in 
the cylindrical mixing valve, a, in the proper proportions at 
which the valve is set. This ingenious device is in reality а 
proportional meter, ard preserves the proportions between 
the gas and air whether the engire runs at no load or full 
load, Thus the goverror, В, in connection with this valve 
has absolute control over the amount of explosive mizture to 
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is running. If desired, both sets of terminals can be used at 
one time, thus insuring absolute certainty of ignition. This 
is often done in large electric station work. 

This mode of governing is similar to that of the steam 
engine, and for picking up a heavy load it is even superior. 
As all charges are proportioned to the load, if the load is 
suddenly thrown off, there ig one heavy charge, already 
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locked in, which cannot be removed, although the governor 


‘acts instantly; and there may be another under way which 


may be partially reduced by the action of the governor. This 
tends to speed up the engine a trifle above the normal, but 
beoause of the fly-wheels this tendency is so slight that it 
сап be ignored in practice. Besides, there are very few 
planta subjected to throwing off the entire load at onoe, 
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Two-CxLINDER WjTINGHOUSE Gas Еко1хк, DingoT CONSECTED TO AN ELROTRIO GENERATOR. 


be taken into the cylinder throngh the channel, c, and inlet 
valve, D. The charges are ignited by an electric igniter, 
located at ғ. This igniter, which is fully patented, d. ffers 
from all other igniters in the respect that it is duplex, and 
the bonnet covers two separate mechanisms. This construc- 
tion makes it porsible to change the connections of the wire 
from the battery to either set of terminals while the engine 


The gas consumption varies with the kind of gas used, 
and with the siz: of the engine, up to certain limits. The 
average performance of the Westinghouse gas engine, say, 
from 20 H P. upwards, is 10:6 to 12 cubic feet of natural gas 
per brake H.P.-hour. According to numerous tests with the 
Junker calorimeter, it has been found that the average heat 
value of natural gas is 1,000 British thermal units pzr cubic 
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foot. That is, the engine requires 10,500 to 12,000 British 
thermal units for each brake H.P.-hour, giving a heat effi- 
88,000 x 60 
778 x 10,500 

r cent. respectively. These figures represent the every- 
ed performance of the engines while in the hands of cus- 
tomers. ö 

Some special Westinghouse gas engines have been built 
which have given much better results than those above - 
mentioned. A 125 brake H. p. gas engine ga ve the phenomenal 
economy of 9 cubic feet per brake н P.-hour. This gives an 


: 2,545 
efficiency at the shaft of 9,000 


These are good resulte, but they are not as good as may 
be expected later on. It is firmly believed that the every- 
day performance of the Westinghouse gas engine will, within 
a short time, reach 333 per cent. 

A 65-H. P. Westinghouse gas engine, owned by the Oon- 
golidated Gas Company, of New York, and driving a No. 10 
Sturtevant fan blower, made the following record on ita first 
run: — 


ciency at the shaft 


= 28'8 per cent. 


Hours shut down for. 


5 


Total 
Hours | | 
100, | Taking Repairing Changing noe 
| 8 аЕ up Painting. blower E tions to j 
| | bearing. . | gates. | котка. 
l | 
3.058 263 123 179 | 5 7 230 


| 


— — — — wWu—ᷓ̃— — —— е ао у. 


Engine ran 93 per cent. of the time. 

Eagine shut down 7 per cent. of the time. 

Shut down for causes due to engine less than 1} per cent. 
of the time. ` 

Engine ran without stopping from 10 a.m. January 28rd 
р February 19tb, which equals 688 hours, or 26 days and 14 

ours. 

On the second run it worked 1,000 hours without stopping, 
according to the latest report from the engineer in charge. 

When Mr. Westinghouse commenced experiments in the 
gas engine field, he foresaw a large demand for the gas 
engine in electrical work. Experiments on a large scale 
were undertaken, both on compound and single-expansion 
engines. The work was hard and trying, as the obstacles to 
overcome were numerous, but the results have been gratify- 
ing. In the early part of the spring of 1898 an engine of 
650 brake H P. was completed in the works of the Westing- 
house Machine Company at Pittsburg. One of the pictures 
shown illustrates this engine operating a direct current 
500-volt “ engine type generator. This engine is of the 
three-cylinder type and a speed of 150 revolutions 
per minute. After it was thoroughly tested, it was 
erected in the power house of the Westinghouse Electrio and 
Manufacturing Company at Pittsburg, where it has ever 
since been running in regular commercial service of a severe 
character. The engine is direct connected to an electric 
generator, and rans in conjunction with one or two steam 
engines, according to the call on these units for eleotrio cur- 
renti. This engine is by far the largest gas engine in the 
world. Bat it will not long enjoy the distinction of being 
the largest. The Westinghouse Machine Company are now 
building a 1,500 brake н.р. gas engine. This is also of the 
three-cylinder type, and it is designed to run 100 revolutions 
per minute. Remarkable economy i3 expected from this 
engine, as every possible care is being taken to make it a 
model of modern gas engine engineering. It would not be 
surprising if this engine developed a brake нр, for every 
84 cubic feet of natural gas consumed per hour, or 8,500 
British thermal units per brake H.P.-hour. This would give 
a heat efficiency of 3 500 = about 30 per cent. at the shaft. 
Gas engines of such efficiency in large units will undoubtedly 
compete successfully with the best steam engines. A gas 
engine of such size and efficiency will run day in and day 
out on less than 1 lb. of coal, burned in a good producer gas 
plant, per brake H.P.-hour. This includes banking of fires 
and similar losses. It would have to be a high e steam 
engine and boiler plant that would regularly produce a brake 


= 2424 per cent. and 2121 


. ing the inner working of the shop. 
hoarding and guarding of tools by individual workmen proves 


H P. for 2 Ibs. of coal per brake H.P.-hour—twice the amount 
of fuel required by the gas engine under similar conditions. 
The gas engine is no longer limited to special power pur- 
poses. It can hold its own as a prime mover, and can 
ro almost all purposes for which the steam engine 


REVIEWS. 


Management of Engineering Workshops. By ARTHUR H. 
BARKER. Manchester; The Technical Publishing Oom- 
рару. 1899. 


This is one of the many technical manuals by the same 
publishers, and it is fully up to the standard of its predeces- 
sors; it deals with a subject that is often a ed book 
to engineers. The book is more especially designed for small 
workshops, though not for the smallest. As the author very 

roperly observes, a small works has more reasons than a 
arge works for falling behind. Founded, perhaps, by some 
vigorous man, it is kept moving by the energy of a single 
individaal, and with his departure or death, the motive power 
is much reduced. Then in a small works which is running 
successfully there is usually to be found some man who knows 
everything. He can find every drawing, knows every 
pattern, and why and when it was made, and generally he is 
the one man to whom everything is referred. But it is 
dangerous to lock up in one case the whole of the drawing 
list and pattern register, and the chief draughtsman and 
manager, and some system onght to prevail even in small 
works which will permit of the death of a man or his 
departure without stopping the concern or causing serious 
loss. In a large works the individual is of less ершш: 
account, while there is bound to be а system, and a large works 
will run a long time without great ability at its head, by 
virtue of momentum. So far as management can be 
generalised, we think it has been in the book before us. One 
of the difficulties in management is the stores, and in a 
little shop it is difficult to run the stores in the same 
efficient manner that is the case in a larger workshop. The 
workmen themselves are the worst obetructives to proper 
managemént. If a workman is made to sign for any special 
tool out of stores, he thinks he is being badly treated ; he 
is quite unable to realise the importance of system. But a 
stores is fully as important in a small as in a large works. 
There is no room to-day for shops where each man takes his 
own chisels to the smitby for dressing and proceeds to grind 
them. The author has clearly had opportunities of observ- 
His remarks on the 


this. In the reviewer's own experience he bas known one 
man to possess from one to two hundred cold chisels, and 
none of these were allowed to be handled by other men. In 
fact, he had himself something like 50 flat chisels in bis own 
tool chest, so that the stock of chisels held by 20 or 80 men 
is liable to be very large. Properly mansged, half a dozen 
per man would meet all contingencies even with ont- 
workers. . 

The author's remarks on the timing of jobs for costing are 
good. On economy, too, he is good, especially in regard to 
the use of superior and costly steel for tcols, whereby greatly 
increased output is rendered possible. Cheap steel cannot 
pay if it is of low quality, as it usually is, Here are the 
author's remarks on the means necessary to secure large 
output :—(1) Broad belts and high speed and fairly flat 
faced pulleys; (2) the best possible quality of tool kept 
flooded with lubricant, which should be properly laid on in 


pipes and circulated and filtered; (8) stiff and strong 


machines ; (4) properly arranged and ро work. 

From these few abstracts it will aeen that the 
book is something more than a book for the prime cost 
clerk. Ita value is largely technical There is little 
in it for the book-keeper. It deals rather with 
the subject in a way that other similarly entitled books 
do not touch or attempt, and should be in the hands of 
all managers who do not feel quite satisfied of their own 
perfection, as even for men of experience there is something 
to be here learned, 
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Text-Book on Applied Mechanics. By ANDREW JAMIESON. 
Vols. I. and 11. London: Griffin & Co. 1899. 
T be author's intention in these books has been to provide 
. for the wants of second and third students, a book on 
applied mechanice, to match his other works on the * Steam 
Engine” and on “ Elementary Mechanics.” | 
The general plan of the work may be said to be the 
describing of certain practical pieces or parts of machinery, 
and showing how and in what way the principles of 
mechanics are carried out in their working. It is exceedingly 
difficult to write a baok for engineering students, because 
it is not easy to know the drift of the average student’s 
mind. One of the chief faults in the books of professors is 
‚ the lack of proportion which they show. Young students 
are particularly lacking in the sense of proportional import- 
ance of details, and the professors do not seem to give them 
much help. In the book before us we find this fault to leas 
extent than usual, and also, so far as we note in going 
through more familiar figures in the pages before us, the 
figures of practice seem reasonable, and the author has made 


free but legitimate use of the tables of strength and sizes . 


furnished by practical engineers. A few errors have, 
perhaps, crept in. We note one of small importance. The 
wheel teeth known as Gee's are not of recent introduction, 
but have been in use now many yearr, and we are only 
| rised there are not more of them. 
he author cannot let slip the opportunity of referring to 
the Field engine, that combined steam and hot air con- 
trivance on which so much has already been spent, and the 
importance of which, in the author's eyes, seems to your 
" reviewer somewbat indicative of the professorial lack of 
. idea of proportion above referred to. We hope the space he 
gives to the Field engine will not mislead his young readers. 
We feel inclined to forgive him his reference to the poundal 
in a book for engineers, because he really makes a good and 
brief explanation of the term, and does not fall into the 
usual professorial error of losing his temper over the coarse 
methods of engineers who employ for their approximate 
calculations the sufficiently approximate weight in place of 
` the variable g—or ought we to say the invariable g ? 
Volume II. deals with a variety of subjects in & somewhat 


mixed manner, beginning with a chapter on motion and 


energy, illustrated by referenoe to the fly-wheel and the 
governor and centrifngal extractors, and passing then to 
graphio statics and the calculation of stresses in framed 
structures, and finally to hydraulics and hydraulic machinery, 
with practical illustrations from turbine work, cen- 
trifugal pumps. ; : 

There are some merely piotorial illustrations, but these are 
fairly well chosen, as showing the forms which are taken by 
practical machines. | 

The work, on the whole, is one we are inclined to consider 
in a fairly favourable light, though it 5 already 
trodden hard, and it is difficult to see the n 
books on mechanics. | | 

Parents tell us that their boys at school are compelled to 
buy too great a variety of books, and there does seem to be 
some sort of tacit understanding as regards the use of books 
by different authors. Text-books for educational purposes 

ought to be few and standard. 


CORRESPONDENCE. 


Engine Tests. 


I enclose you copy of the tests of some engines which I 
conducted at South Shielde, You will perhaps remember 
that in my paper before the M. E. A. last year, I mentioned- 
the tests of some engines which we here previously. 
These testa, which I now send yon, are the testa of similar 
engines, only double the power. : 

These engines were especially designed to be economical 
over а large variation of power, and you will find, I think, 
they have fulfilled these conditions to a remarkable 

The governor on both the engines was not set exactly 

alike, for whereas engine 636 is most, efficient at light loads, 


on each plant of £100, as the contract 


‚ and half loads. Trusting that this may be of 
. some of your readers. 


forso many 


engine 684 is most efficient at the higher loads. The tests 
of 634 were taken first, and it was thought it would be better 


to alter the governor before 636 was tested, but you will see 
. that there was not really much in it, because though there 


was a gain in one there was a loss in another. 

I ought to mention that engine 634 had been for 
some three months, whereas engine No. 686 had not 
running more than a fortnight. | 

The contractors for the combined plant obtained a bonus 
provided that the 
steam consumption per KW.-hour should not exoeed 25 Ibs. of 


. steam, and the.contractors would receive £50 bonus for each 


complete pound below this consumption, the consumption 


to be the average of the consumption at full, three-q ; 
interest to 


Јов. A. Jeckell, 
South Shields, July 20th, 1899. 


Востн Биїйгрв 200 Kw. FanRamTI-MOLABEN.— ОРУІСІАГ TrsT. 


Load. | 90 % over. FulL 3 4 1 
Date T" és 1 lae kas 21/11/98 18/11/98 16/11/98 29/11/98 
Time е .. | 9 hours 5 hours 5 hours 5 hours 4 ho 
LH.P. .. - .. | 86895 у 59 
Kw.-hours ae . | ROB 188 147 99 66°25 
Revolutions .. .. | 198-0 129-04 127:1 198-17 195-69 
Water per I. H.. 18:801bs.| 18-961bs.| 138 05 Iba. 18-41 Ibs. 18:88]bs. 
as „ E. H. P. 16°95 ,, 166 „ 1612 „ 184 „ 2177 
,9 » Kw.-hoar. . 22°7 99 22°24 LI] 29-06 "n 23 62 " 99:65 » 
Combined efficiency.. | 814% 79:88 X 75:8 о 76:6 % 60:4 9; 


Aversge water per kw.-hour at full, 3, and 4 loads. 
: Full load 23:94 Ibs. 


Average рег kw.-hour = 23°97 lbs. 


‚ | BourH Внгвіра 200 kw. FamnaAxTI-MoLanuS.—OrPIOL TEST. 


Engine N» 634. Alternator N >. 282. 


~ 


— | 20% over. Full. i 4 t 
Date oe .. | 19/11/98 14/11/98 11/11/98 10/11/98 12/11/98 
Time T" .. 2 hours 5 hours hours 6 hours 4 hours 
LH.P. .. as .. | 875-65 5 8 à 104°64 
kw.-hours T .. | ·5 198°6 159 96:16 64:25 
Revolutions .. .. | 1247 - | 19468 194718 12493 1947 
Water per I. H. P. 183 Iba. 18°06)bs.| 18:18]bs. ]be.| 14:65 Ibs. 

ge ,?9 Ф * . ee 16:83 ?9 6°38 є, » 5 n 18:49 U 91:08 ,9 
ii „% KW. ..| 9188 „ 9175 „ 3211 ,, UT „ 98:36 „ 
Combined efficiency 809% ‚80-59% 79196 1:239, 09:489; 


Average water per aw. at full, 3, and à loads. 7 
Fall load és 21°76 lbs. 


8)6R°56 Ibs. 
Average per kw.-hour = 22:85 lbs. 


The Electric Lighting of the City. 
The evidence brought forward by the City of London 


Electric Lighting Company before the House of Commons 


Committee was mainly directed to show that this company 
had laid ont capital on the faith of the contracts with the 
Corporation, and had therefore laid mains and made pro- 


vision for the lighting of all thoroughfares and minor 


streets, courts, and alleys, and the action of the Corporation 
in repudiating these contracts looks uncommonly like a great 
injastice. 

It seems strange that the Charing Oross Company have 
sufficient faith in the Corporation to arrange terms with 
them, for it is quite clear that as they have not hesitated to 
break their faith with this company, there is no guarantee 
that they may not find it to their interest to deal equally 
cavalierly with the Charing Oross Company. The whole 
thing seems to be one more instance of the fact that 
individual morality is quickly lost when hidden by the cloak 
of civic honours, and men do not hesitate to do things in a 
corporate capacity which they wonld never. dream of in 
carrying on their own business, | 

I send you herewith a chart showing an analysis of the 
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working reaults of four com 


to be drawn therefroni, and I think they reveal many facts 


which ought to be placed before shareholders of these under- ` 


takings and intending investors in this absurd competition. 
The wicked waste of money in duplicating mains and plant 
cannot bring good to anyone; thongh, in the first instance, 
there is bound to be a considerable redaction to customers, 
the duration and extent of which will depend upon the 
length of the respective purses of the competitors. 

It is, of course, obvious that having provided plant of 


11,000 xw. with 3,000 Kw. of plant coming in, вау, 14, 000 


ies, with certain deductions - 


KW. altogether, the City Company cannot afford to allow a 


competitor to enter the field with new armour and unfettered 


by apy pioneering expenditure, &c., without making a . 


desperate struggle for existence. I shall not, therefore, be 


surprised, now that the House of Lords has allowed the 
Bill to pass, to find the rates cut down below a remunerative 
return, and if the public are tempted to invest money in the 
Chariag Cross Company under such conditions, it seems 
deplorable that no guiding and helping hand should be ex- 
tended to warn them of their fate. 

Tke position of the Charing Cross Company is certainly 
rather peculiar at the present time. They came into existence 


and found they could only live by over running districts _. 
cultivated and pioneered by other companies. They have 


secured а lucrative return in their St. artin’s area, with 
considerable profits from the Strand area, and have latel 


commenced the foolish policy of further incursions, whic 


has compelled them to expend large additional capital in the : 


St. Giles district, which is at present unremunerative, and 
for which the prospects are very poor. They continually 
assert that they are competed with by the Metropolitan 
Company, but this is true only in theory, as the Metropolitan 
Company have not yet been in a position to fight them on 
their own ground; but asthe new Holborn Street is now 


о е we 


—— — a 


decided, the Sardinia Street works will be reconstructed, and 
with the help of the large modern works at Willesden there 
ів a certainty of a warfare of rates which will surprise not 


only onstomers but possibly shareholders. The «ffect of 


this will be, that the Strand Company will no longer be able 
to rely upon their present lucrative districts to assist them in 
fighting the peculiar districts of the City, and it may confi- | 


dently be expected that they will suffer, and bring discredit 
. upon electrical enterprise as a eafe investment for capital. 


It is difficult to believe that a rate of 4d. per unit їп the | 
City is equivalert to 2d. per unit in the Strand area, but 


when it is considered that the City lighting calls for no less 


than 60 per cent. of the lamps connected to be in use at one 


and the same time, it is clear that very nearly double the 


plant is necessary for the City lighting to that required in 


the Strand district. 


This peculiarity, of course, only affects the question of 
capital, and the return on this capital is seriously prejudiced 


by the peculiar conditions of the supply. The revenue from 
the lamps connected is practically negligible for the two 
summer quarters, and is confined to five days in the week 
for the winter six months. During this period the plant 
must always be ready for use, and sudden demands render 
economical working extremely difficult. The City Company 
have, therefore, large plant and little return. The gross 
yield in units per Kw. of plant installed being, for the year 
1898, 1,040 in the Charing Cross Company, and only 500 in 
the case of the City Company. 

From these facts it is evident that a much broader view 
must be taken of the matter than is usually given to matters 
of this kind. It is not a question of a few decimals of the 
works costs or the relative merits of systems of supply; all 
that is required being some clear conception of the actual 
yield per Kw. of plant. 

Pray pardon the length of this letter, and if I have suc- 
ceeded in securing your assistance in warning the public 
against recklessly equandering their money in a badly judged 
and unnecessary competition, I shall ba more than satisfied 
if you can do anything to avoid such a disastrous complica- 
tion of results. 

| Statistician. 


P.S.—It bas been stated that a reduced charge increases 
the yield, facts and proofs show otherwise. Cheaper supply 
will not alter hours of sunset, nor increase working hours in 
offices, &c. Published accounts show :— 


М a—— — 
———— — — —— — 4 + — 


| Hours each | Price eer pe 


— | Year. А | ул. 1 d d | lamp. 
ОИ 30-7 il p | 12 8 

. 1897 289 2 23 444. 10 9 
18908 269 2 12 | 4261. 99 

armen i iB B i 


Thunderstorms and Wireless Telegraphy. 


On the evening of Fiiday, the 21st inst., at about 9.30 
m., a severe thunderstorm appeared to ba raging over 
or Bay; a number of flashes being visible, and distant 

thunder distinctly audible. 

Experimenta were made with a coherer consisting of five 
brass filings, which had been exposed to air for four days and 
nights, and an unexhausted tube. 

When this was connected in series with a single quart 
Leclanché cell, a telephone receiver, and a galvanometer, a 
50-foot vertical wire being used, most distinct readings were 
obtained ; the galvanometer, which was not at all sensitive, 
often being deflected 80°. ! 

A large number of readings were obtained when there 
were no visible flashes ; but when a visible flash did occur, 
an instantancous effect was shown in the instruments. This 
storm passed away about 11 p. m., after which time there 
were hardly any readings obtained for about half an hour. 

Between 11.80 p.m. and midnight readings were again 
obtained, sometimes with distinct thunder, but with no visible 
lightning. From these readings it was calculated that the 
storm was 20 or 30 miles away when first obeerved, but this 
is not certain. As the intervals between the signals given 
by the instruments and the distant thunder were getting 
less, this was expected to be a fresh storm approaching, and 
as the wind was then S. S. W., it was looked for in that 
quarter. 

At about midnight the readings were very marked. Just 
before 1 o'clock flashes were seen towards the S. W. It was 
then noticed that sounds were heard in the telephone 
receiver before the eye had time to appreciate the flash. 

As tbis storm came nearer, the effects became rather 
weaker, a few of the brightest flashes taking no perceptible 
effect. The flashes then became so frequent that observa- 
tions were stopped at about 1.30 p.m. 

Daring these observations it was found that the earth 
connection was quite superfluous but no results were 
obtained without a vertical wire. 

No wings or extra capacities were used. 

Similar results were obtained to-night with a vertical wire 
of 20 feet. The results, however, were far less constant, 
perhaps owing to the storm being partially overhead. 


R. H. Martin. 
Totnes, July 22nd, 1899. 


Situations Vacant. 


Having read the article headed Situations Vacant by 
* Trolley," I can thoroughly endorse his views. 

I also am out of a berth through the failures of firms by 
whom I was engaged. I have had a first-class all-round 
experience in both light and heavy electrical engineering 
for 20 years. Have held posts of works manager and chief 
works electrician. Have designed dynamos, motors, &c., 
erected power trangmission and lighting plant, &c., and hold 
first class testimonials. In spite of all this, although I have 
answered scores of advertisements, I rarely, if ever, receive 
the courtesy of a reply, or, if I do, find that they expect a 
“ manager for about 30s. per week or во. 

I am debarred from taking a post in a central station, as 
the advertisements always state “must have had central 
station experience,” notwithstanding the fact that many 
pupils who have learned their profession under me have suc- 
ceeded in being admitted. 

. I recently replied to an advertisement with the usual 
result of no reply, and eventually discovered that the man 
for the post was actually chosen before the advertisement was 
sent for insertion; this only being done to delude the 
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directors. It seems a matter of pure chance as to one's 
application being taken notioe of or not. 

If only there could be some qualifying examination by 
some such authority as the Institution of Electrical Engineers, 
giving diplomas or certificates as to one's actual knowledge 
ie abilities, then the really competent man might stand a 

ance. 

As matters are at present, unleas one has either money or 
influence, actual knowledge and ability counts for little or 
nothing. 

I am sure there are numerous employers who would be 
glad to know of able men, but for want of euitable means of 
coming into touob, such as an official bureau or the like, 
have to take their chance. 

It is not always the one who gives the beat reply to an 
advertisement who is the best man for the job. 


Disheartened. 


Electrolytic Recovery of Zinc. 


Referring to the above-mentioned article and the letters 
that appeared in your issue of July 21st, I am glad 
Mr. Kershaw has quoted the extract from the Times, 
April 5tb, as it gives one an opportunity of comparing his 
remarks with those from which he obtained bis information. 
Of course, the locality where the trial took place is of 
secondary importance, except as it relates to the accuracy of 
Mr. Kershaw's statements. 

Sherard Cowper-Coles. 


ee 


PARLIAMENTARY COMMITTEES. 


CHARING Crcss лир BTRAND ELECTRICO SUPPLY Company's BILL. 


A СоммтттЕЕ of the House of Lords, presided over by Lord 
Ribblesdale, commerced. the consideration, on Monday, of the Bill 
promoted by the Charing Oross and Strand Electric Supply Com- 
pany to confirm the provisional order ted by the Board of Trade 
ving the company power to supply electric light within the 8 of 
ndon, Mr. Pember, Q O., Mr. Shiress Will, and the Hon. Sydney 
Holland, appeared for the Charing Cross Company; Mr. Pope, QO., 
Mr. Balfour Browne, and Mr. J. Roskill, were for the City cf 
London Electric Lighting Company, who opposed the Bill; and the 
Corporation of the City of London, who also opposed the confirmation 
of the order, were represented by Mr. Littler, QC, Lord Robert 
Cecil, Q.C., and Mr. A. J. Walter. E 
Mr. SHIRESS WILL opened the case for the Oharing Cross Company, 
and said the contest 
occasion the company he represented had been successful in the 
contest. Having gone over the chicf points which arose at the 
inquiry held by Sir Courtenay Boyle at the Guildball, he went on to 
trace the history of the Obaring Cross Company, and showed that in 
each of the districts where they were now established there was 
competition. They were prepared to answer any criticism as to their 
position, character, activity, and energy. The average price which 
they charged over their areas was 4 36d. per unit as against 6:22d. 
per unit charged by the City of London Company. It was to the 
lowness of their. charges, coupled with the admirable nature of their 
supply, that bad resulted in their success. It was proposed in the 
onal order to supply light in the City at a maximum of 5d. per 
unit, reducible to 4d., and to supply motive power at a maximum of 
3d., reducible to 2d. per unit. Mr. Will proceeded to deal with the 
agreements entered into by the Corporation with the Pioneer City 
Company, and said thet a great deal bad arisen over the words in the 
agreement by which the Corporation undertook to grant a monopoly 
to the company, “ во far as they are able to do во.” 
The CHAIRMAN : 80 far as they are able to do во. Is that limited 
by the first section of the Act of 1888? : 
Mr. WILL: That is what it means. 
Mr. Влггоов Ввотни: We do not admit that for the company. 
Mr. WILL next dealt with the question of the illegality of the 
ent entered into between the company and the Corporation. 
Mr. Рори said Mr. Will should state that it was through no fault 
of the City of London Company that the agreements might be 
invalid. It was simply that an Act which governed the Oommis- 
sioners of Sewers prevented them from entering into a contract with 
any one of their members, and it happened that Alderman Bir 
Joseph Bavory was & shareholder in the company, and the question 
was whether that invalidated the whole contract. 
Mr. WiLL: The whole thing is utterly immaterial to me, and I will 
tell you why. 
жы Снатвмлк: If it is immaterial, I do not know why we should 


Mr. WILL said if the agreements were invalid there was an end of 
the matter. If,on the other band, they were valid, then the hands 
of the Corporation were tied to their exclusive grant, and then the 


ad been fought twice b:fore,and on each. 


Public Act of 1888 ume in, d that could not be over-ridden by any 


agreement between 3. .rties. matters were left over by Sir 
Courtenay Boyle for be qe deren and these matters, vis, the 
time of purchase, the site of tz" ^ erating station, and other matters 


bad since been settled by the Boarcad Trade. 
The Снлівман: Do I understan that your company and the 
Corporation have settled these matters between yourselves ? 
r. Уот, said it was very difficult to know what the City did 
m but in this matter the terms had been settled by the Board of 


rade. 
Lord Ronr. Своп,: The City of London Corporation oppose the 


grant of the order. 


Mr. WILL was proceeding to read the evidence given by Sir 
Courtenay Bogi before the House of Commons Committees, but 

Mr. Рори objscted, and said that Sir Oourtenay Boyle was still 
alive, and could ba called. 

The ORAIRMAN: Yes, we will not have that, I am|not very fond of 
that. We prefer to put our own questions. 

Mr. WILL. next dealt with the petition of the Corporation, and said 
tbat the Board of Trade had now made over 500 provisional orders, and 
the one now granted to the Charing Oross Company was an order of the 
latest and most ара form. Going next into the petition of the 
Ойу of London Electric Lighting Oompany, counsel contended that 
with respect to the reserve and depreciation accounts of the City 
Company they were in no worse posi‘ion than the Oharing Cross 
Compauy. Astothe unique state of affairs stated to exist in the 
Ci:y of London with regard to the nature of the supply demanded, 
the Oharing Cross Company was prepared to face the difficulties and 
supply at a lower price. His case was for competition, which they 
had in almost every district in London and which resulted in a better 
and cheaper взгтісе. 

Mr. E. SmALE (secretary of the Charing Oross Company) gave 
evidence as to the financial position of the company. They supplied 
23 theatres out of 26 in the district, and also many Government 
buildings. Altogether they supplied 157,000 lamps in their district. 
They supplied on the continuous system, which was considered best 
for motive power. They supplied cheaper than any private company 
in London, and cheaper than any lceal authority except Shoreditch. 
He had no doubt but that if they got into the City, the low price 
they would charge would stimulate a demand. i 

Replying to the Снатвмаи, Mr. Barron Browns said that if the 
agreements were valid between the Oorporation and the company, it 
cut off the City of London Corporation from being a possible com- 
petition with the City of London Oompany. 

Lord СОтемивк : The local authority is also debarred from buying 
one or the other company. 

Mr. BALFOUB Browne: Not until 1914. 

Mr. W. Н. PATCHELL, engineer to the Charing Oross Electric 
Supply Company, said there had only been one case in which the com- 

had trouble with the local authorities in respect to the 

reaking up of streets, When his company applied for a competing 

order in the Strand district, they were met with entirely the same 

arguments with respect to the condition of the streets, but the 
difficulties were overcome. 

т CHAIRMAN: You are going to charge 5d. per unit in the Ойу? 

Aud you think you can make money out of it ?— We 

Mr. BaLroun Browns pointed out that in the case where th 
company did not carry out the work, the Board of Trade could re- 
voke the order, and the Oorporation would buy the undertaking. 
that was done the Corporation would take over the powers of the 
provisioaal ord sr t» 6099353. 

Mr. WILL having intimated that this would close bis case, a dis- 
cussion took place as to whether the company or the Corporation 
should go into their case. | 

The Committee decided that the Corporation should be heard first. 

Mr. LITTLEB, Q. O., then addressed the Committee for the Oorpora- 
tion, and said that no doubt they did use the words that they would 
allow no interference with the company as far as they lawfully 
might. They held that if they thought the company had forfeited 
its privileges, they had the right to set up competition. If the agree- 
ment was held to be valid, of course the City would be bound by it. 
If it was invalid the Oorporation desired to be in a position to act as 
they thought best for the citizans, and to be in a position if they 
desired to step in themselves. If the Oharing Oross Company came 
in, the Corporation did not know exactly where they would If 
there was to be competition the Ocrporation should have the 
opportunity of being the competitor, especially having regard to the 


condition of the streets. The decision in the was not 
one congenial to the City. 

The CuatnMan: If the agreements are valid, is it in your mind 
to invite competition ? 


Mr. LITTLER: If the agreements are valid we shall be out of it, and 
16 will be for this company to come again if they like. 

TÉ Влгғосв Browns (for the company) said he would first call 
evidenoe. 

Mr. Gzo. Hund, a director of the City of London Hleotrio 
Lighting Company, said the conditions of supply were different in 
largo capital expenditure for the porpose of supplying for 2 very 

cap expenditure for the purpose of supplying for a very 
short period each day. He and his friends who subscribed a great 
deal of money only raised that money on the strength of the agree- 
ment with the Corporation to give a monopoly for 21 years. 

The Снатамаи: Do I understand you to go so far as to say you 
considered yourselves monopolists for 21 years? —Yes, my lord. 

Oontinuing, Witness said that to get that exclusive right the com- 


pany had given valuable privileges to the City and the pou were 
oe by the sliding scale. the onerous conditions imposed by 
e Corporation with to reserve and depreciation fands were 


revoked the company would reduce the price charged to 5d. per unit. 
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Mr. J. O. Burr, secretary of the City of London Xlectric Lighting 
Company, said the average dividend ofthe company had been 3:8 per 
cent. They had 8,000 customers sold 000 units in 1898. 
With regard to the investment of the reciation fund in gilt- 
edged securities, the opinion of Orkpps, Q ., had ben taken on 
this matter since the House of fyoiaucons inquiry, and he had held 
that the company were quite right in so investing the fand. 

The Committee adjourned. 


The Committee resumed the consideration of the Bill on Tuesday, 
when Mr. F. BarLey, engineer of the City of London Electric 
Lighting Company, was called, and in answer to Mr. ROoSEILL, pro- 
duced charts showing the mazimum demand for electricity in the 
City, and the daily load curves, showing the peculiarity of the demand 
in the City. Whereas in the Ойу they had 60 per cent. of their 
lamps connected at the same time, in the West Bad there was, as a 
rule, little more than 33 per cent. connected. He expleined the way 
in which the City was parcelled out into districts, во that the failure 
of supply in one district would not affect the others. Culverts 
had been laid in every street, so that now, when fresh customers were 
added, there was practically no disturbance of the streets. If they 
were relieved from tbe onerous condition of investing balances in 
gilt-edged securities they could supply electricity at 5d. per unit. 

By Mr. Witt: He did not think the Oharing Oross Oompany fully 
realised the difficulties they would have to meet in the Ойу. The 
could not have used batteries for storage because of their price unt 
just recently. At present, the Metropolitan Electric Lighting Oom- 
pany had not actively competed with the Obaring Cross Company in 
Bt. Giles and Holborn, but- they would soon be able to do so, and 
then М Obaring Oros Company would know what competition 
mean 

Re-examined by Mr. BArroun Browna: Batteries at one time 
were prohibitively expensive, now they were better and cheaper. 
Toey had applied to the Board of Trade to use the continuous cur- 
rent, and had it not been for the Corporation putting a spoke into 
their wheel, they would have had the continuous current in use now. 

Replying to the Onareman, Mr. WILL said the Obaring Oross Com- 
резу was quite repared to insert a clause in a p onal order 

inding themselves absolutely not to combine in any way with 


in, at all events up to 1914, they will 
have the best of the handi to the extent that these onerous 
burdens with regard to the investment of the d on fund will 
not be imposed on them ?— That is one part of the burden. 

But it is a very essential of the handicap ?—I think it is. 

Mr. В. Мовви, solicitor, who acted for the Pioneer Oompany in the 
negotiations with tke Ойу tion in respect of the agreements 
entered into, stated that in principle it was not the practica of the 
Board of Trade to dispense with the consent of the local authority. 

The Снавман: Would you not infer that the Board of Trade bad 
very strong reasons for dispensing with the consent of the local 
authority in this case? - 

Mr. Feeruan, 9.0. : The inference is that the Board of Trade has 

made a mistake. 


Mr. D. J. Ross, engineer for the on of the City of Lor don, 
was examined as to the state of the streets in the City, and said that 
in many of the principal streets it would be impossible to place any 
more pipes under the footways. 

Lord Ksrvrw gave evidence as to the abnormally high peak 
existing in the City. A remunerati ve load could only be obtained 
during the winter months, and ааш ia rest of the year he believed 
the supply was worked at a loss. O to the peculiar nature of the 
demand in the City it meant having double the quantity of machinery to 
that which would be sufficient in other districts, and tbis led toa large 
capital expenditure. In bis opinion, if com on was allowed, it 
would be disastrous. The difficulties would only be increased by 
dividing the responsibility, and the public would be bound to suffer 


in the end. Tae inevitable end would be the buying up of the 
two companies by the Oorporation at a greater price they would 
bave to buy the one company. 

Oross- examined by . Римвив: He was competition 


where competition was not for the benefit of the public. He believed 
гаши Strand hitos дате pen better if one company had been 

0 to go on. He thought the Corporation of the City ought to 
take up the whole . now. one 

The CBArRMAN asked Mr. Pember if the clause in the Oharin 
Oross provisional order which provided for purchase by the lc 
authority was a model clause. 

Mr. РЕМВЕВ raid it was, so far as re d the possibilities of 
purchase, but i$ differed in respect to the period and conditions. 
Bir Courtenay Boyle only thought fit to give them a period of 14 
years before the local authority would have the power of purchase, 
and that in consequence the City should give the 10 per cent. on the 
capital expenditure properly so found, and bring up the dividend to 
4 per cent. during the interval. 

Tre CHAIBMAN asked if that met the views of the Ойу? 

Lord Бовт. CEO. said that if ever they got to the clauses 
generally speaking the clause would meet tho wishes of the City. 

Mr. BALrouR Browne, Q.O., then addressed the Committee for 
the Oorporation, and contended that the onal order had been 
granted to а considerable extent under a misapprehension. He 
thought, with all rapat to Sir Courtenay Boyle, that he had totally 
misread the report of Major Marindin. It was a mistake to say that 
competition was always a benefit to the consumers, and nothing could 
be put in that order which would prevent two companies agreeing 
to a certain price. When the Oorporation invited tenders for the 
sepply of electric light to the City it was too carefal in the 
interests of the public. The City imposed conditions on the com- 


pany, and the depreciation fund was being stored away for the benefit 
of the City. It was not fair, therefore, that another company should 
come in and be allowed to compete without having the same con- 
ditions imposed on them. t the City of London Oompany 
considered they had was a regulated monopoly, and that was oni 

what every gas and water company had. If competition waanilowed, 
the Oorporation, at the end of 1914, would have to buy out two 
i r one set of plant must necessarily be to the 
pu The City Oompany felt that they had security by 
means of the agreement with the Oorporation, which stated that so 
far as * were able they would give them exclusive rights. Till the 
| front by Sir Courtenay Boyle, the consent of the local 
authority had not been di with. He submitted that his 
company was under serious disability, and that if the Charing Oross 
Oompany came in it would have an unfair advantage. The attitude 


taken up both by the Board of Trade and 8 i 


very hard on his company. If the Corporation was not y bound 
by the contracts, they were morally bound by them. They had had 
eight years’ good service, and now wished to tear up the contracts. 
It would be a serious blow to all enterprise if contracts solemnly 
entered into were to be torn up. 

At tbe conclusion of Mr. Balfour Browne's address the Committee 
conferred in private, and the chairman afterwards announced that 
the Committee were of o that the provisional order might pro- 
ceed, but they would wish & clause to be provided in every 
respect by the Lord Obairman of Committees to ensure competition 
and obviate combination pending the purchase by the local authority. 

Some discussion took place between Mr. Pember and Lord Robert 
Oecil as to the wording of the clause, and it was agreed to insert 
words provi that the Charing Oross Company should neither 
directly nor indirectly associate themsslves in any way, or for any 
purpose, with the City of London Company or any otaer company, 
except with the consent of the local authority and of Parliament. 
us the suggestion of i pereg был те та inserted in 

provisional order ting t ross Compeny from 
selling their undertaking ia the City. 

The other clauses of the Bill were then gone through. 


Erxmoraic Ілант ProvistonaL Овривз. 
Tus Electric Light Provisional Order (No. 17) relating to Car- 
shalton, Gateshead, Merthyr Tydfil, and Newton Abbott should have 
come before Lord Ribbledale’s House of Lords Committee on Thurs- 
day, but all opposition was withdrawn, and it accordingly went 


SOUTH STAFFORDSHIRE Tramway BILL. 


Тнв above Bill came on Wednesday before a House of Commons 
Committee, presided over by Mr. Seale Hayne, but as no opponents 
appeared it was struck out of the list, and will thus go forward as an 


unopposed measure. | 


NEWCASTLE TRAMWATSB. 


Ox Thursday a Committee of the House of Lords, under the chair- 
manship of Lord Ribblesdale, considered the omnibus Bill, promoted 
by the Corporation of Newcastle-on-Tyne. 

Mr. PEMBEB, Q. O., in opening the case for the Corporation, said 
{Бе Bill was a large one in bulk, but it contained a large amount of 
uncontroverted matter. Power was sought to lay down 20 miles of 
double line of tramways, a considerable portion of which would bs 
the reconstruction of the existing tramways, and, farther, to work 
the tramways by any system of mechanical traction inclading elec- 
tricity. It was also proposed to light the street lamps by electricity 
generated in on with the tramways, and to use electric current 
for the working of the quay cranes. It was in connection with the 
lighting and the use of the cranes that the opposition came in from 
the Electric Supply Company, but he asked the Committee to 
seriously consider, te all gs into consideration, that company 
which had a provisional order of the ordinary kind could not fairly 
be heard against the Oorporation measure. All the petitions against 
the Bill had been withdrawn exoept that of the Electricity Supply 
Oompany. Theo tion practically was on one point, vis, whether 
the company which had the provisional order for the supply 
of electricity within the borough of Newcastle were entitled to say 


that the Newcastle Corporation were not entitled to light their own. 


lamps and work their own cranes. 

Mr. Ютсктнвон (for the company): We go beyond that. . 

Mr. Pumper said if that was so he should object more strongly 
sgainst the compeny having a locus standi. Asa matter of fact, the 
Corporation had an Act empowering them to light tbe streets, and 
they could if they liked use gas and refuse to take a single unit of 
electricity. In 1890 licenses were granted under the Electric Light- 

Acts to two companies—ons called the District Company and the 
other the Supply Oompany, for which Mr. Pembroke Stephens and 
Mr. Dickinson appeared to-day. It was cially set out, however, 
by the Corporation at the time that this did not prevent them from 
granting any farther licence, and that showed that no mo y 
whatever was intended. It was intended by the Oorporation to have 

standards would 


the overhead system of electrical traction, and the 


be used as lamp-posts. | 

Mr. Рвиввоке SrEPHEXS, Q.O., for the company, said they 
were empowered to supply electricity for all private and public 
purposes. His learned friend asksd why, having got the power to 
generate electricity for tramway purposes, why should he not bs 
allowed to go on and light, but, as a matter of fact, the Corporation 
had got no power whatever until that Bill was carried. Parliament 


LN un atu ——— N M 


Vol. 48. No. 1,181, Jory 28, 1899.] 


THE ELECTRICAL REVIEW. 


141 


SA A WERE ы л TTP CON NIU SECUN EAE TI PARE I STE a = = — II ж ҥе SATIS PUES MON MENU 


was very strong'on the point that local authorities should not compete 
out of the rates with a private company. In this case the Oor- 
poration laid down very stringent conditions on which his company 
wat allowed to come into the borough. Having done that it was 
only fair play that they should be left alone daring the term for 
which their licanca lasted. His company had spent 2100 000, and 
would spend £30,000. and as the licence was granted for a shorter 
term than usual, they should have the opportunity to recoup them- 
selves. A more unfair attack upon a company doing their duty 
properly he bad rarely head. As far as he knew there waa no 
precedent for taking away the rights of a statutory company in that 


way. 

Mr. PEMBEB pointed out that the Corporation only wan'ed power 
to supply themselves, aud not to compete with the company. 

After private conference the Ohairman announcad that the Oom- 
mittee were of opinion that the company had not established a 
right to a locus. 


LONDON COUNTY COUNOCIL. 


Tus Council at the meeting on Tuesday decided to lend £10,000 to 
the Battergsa Vestry for electric lighting purposes, and £11,185 to 
the St. Pancras V-stry, £20.810 to the Shoreditch Vestry, and £26,000 
to the Islington Vestry for similar objects. 


TELEPHONED COMPETITION. 


The adjourned report of the Highways Committee was brought 
forward, recommending the Council to express the opinion that it 
was undesirable that, as regarded the area of the county of London, 
the existing lic»nse of the National Telephone Company shoald be 
extended for a farther pericd beyond the year 1911, when the license 
would otherwiss expire. 

Mr. Вилоновоғг, as an amendment, moved that the Oourcil wel- 
comed the determination come to on the part of the Government to 
establish a telephone system for the London ares, and trusted that it 
might result ia arrangements whereby telephonic communication and 
eff-ctive o-mpetition might be instituted as between the service of 
the P. st Office and that of the telephone company. 

Lord WLB r, chairman of the Council, ruled the amendment out 


preface to the recommendation of the committee, but only 16 votes 
were recorded in favour of the proposal, and the committee's sug- 
gestion was then carried. 


ErmorRIO Taaction EXPERIMENTS. 


In a special report the Highways Committee stated that they had 
received the report of Prof. Kennedy, whose services were requisi- 
tioned to advise the Council on the subject of introducing me chanical 
traction on the tramways. The committee stated that they had 
decided to recommend the Oouncil to make experiments with the 
conduit and the surface contact systems on ons of the lines 
between Westminster Bridge and Tooting, and that tbey had 
informed the Lambeth Vestry and the Wandsworth Board of Works, 
and had asked those authorities to give consent withont requiring 
more definite information. Oontinuing, the committee said :— 

“As we are advised that there is no considerable difference in cost 
between the two systems, the settlement of the question of the 
portions of the experimental line on which each is to be tried might, 
we think, be left for us to determine. The line which we propose 
shall be adapted for experiments with electrical traction is about six 
miles in length ; andthe estimated cost of reconstructing it for this 
purpose is £15,000 per mile of single line, including the cost of 
preparation of plans, supervision of works, removal of pipes, repa 
and alteration of carriageways and footways where necessary, an 
other minor matters. The total cost of the reconstruction of the lines 
for electrical traction is therefore estimated at £180 000. We pro- 
pose that, having regard to the fact that the projscted work is of а 
very special character requiring the supervision of an expert in such 
mattere, Mr. К »unedy shall prepare the necessary plans, and superin- 
tend the reconstroction of the tramwsys referred to; and the amount 
of the estimate will cover his charges for this work. We are in com- 
munication with him with the view of arranging terms for this, and also 
for bis undertaking the same work in connection with the proposed new 
tramways and light railways, for the construction of which for elec- 
trical traction the Council may obtaia powers next year, either by 
provisional order under the Tramways Aot, 1870, or by orders of the 
Light Railway Commissioners under the Light Railways Act, 1898. 
As to this matter we propose to report at the next meeting of the 
Oouncil, when we shall ask the Council to direct a special meeting to 
be called, in accordance with the Light Hailways Act and the rales 
of tbe Board of Trade with reference to applications under the Act, 
in order that the Council may consider and decide whether an 
application shall be made tothe Commissioners for an order authoris- 
ing the conetruction of certain light railways within the county of 
Loadon. As the Council will on August let adjourn for the autumn 
recess, we think it de-irable tbat we should be authorised, in the 
event of the road au horities concurring, to make on bebalf of the 
Council the necessary application to the Board of Trade for its 
license for the use of electrical traction on the experimentalline. It 
also appears desirable that, in order that the works may not be 
delayed by the recess, we should be authorised to take all necessary 
measures for the preparation of the plans and specifications.” 

The Committee accoidingly recommended the Council to approve 
an estimate for £180,000, and to authorise them to apply to the Board 


of Trade for the necessary license. The consideration of the ques- 
tion was, however, adjourned for a week. 


ELNOr RIO Taamway IN BLACKWALL TONNEL. 


Various schemes of tramway extensions were approved by the 
Oouncil, but one proposing the construction of a line from the present 
terminus at Greenwich through the Blackwall tanne? to the tramways 
in the East India Dock Road led to an interestirg discussion. ' 

Mr. CBooxs, chairman of the Bridges Committee, moved as au 
amendment that the Council shoutd withhold its sanction to this 
particular rcheme. Sir Al:x. Binnie, the Council’s engineer, was 
opposed to the project, ard the Committee pointed out that in the 
event of the tramway being oonstracted and worked by electricity 
it would be extremely difficult to fix the cables to the roof of the 
tunnel owing to the fact that the concrete and tiles are only in 
parts 43 inches thick, and to carry the overhead cables in the open 
approaches supports placed cu'side the footways would be required. 
The Committee aleo stated that if the conduit system of electric 
traction was used, there would have to be a groova batween two iron 
plates placed in the centre of each line of rails. There would, there- 
fore, be parallel lines of iron in ths carriageway on which the horses 
would obtain no ratisfactory foothold. and the result would be 
extremely detrimental to the general traffic. 

Colonel Ровр having seconded the amendment, 

Mr. Baker eaid that the tramway was both practicable and 
desirable, Ic would be unwise to place the trolley in the tunnel, 
but thore wae ample room for the condait, and from a fia«ncial poiot 
of view tha 2} miles of line proposed to b» built would earn not less 
than £8 000 per annum. 

О ber members having diecussed the proposal, the smendment on 
а division was carried by 52 to 60 votes, the scheme therefore being 


теј :cted. 
Tum TEREE Рнлви BysTEM. 


The Highways Committee reported the receipt of notice from the 
Kensington and Knight»bridge Electric Lighting Company of inten- 
tion to lay mains along Kensington High S'reet, K-nsington Road, 
Hyde Park Gate. and Kensington Gore. The works referred to in 
the notice are diff: rent to those previously carried out by the com- 
pany. The company purposes to lay trunk mains for three-phase 

igh tension currente, and for a system of sunoly which has not yet 
been approved by the Board of Trade. The Vestry of Kensington is. 
about to repave High Street, and the conduits for the mains there 
should be laid while the roai is open, but no other of the works 
referred to in the notice shovld be carried out until full particulars 
of them have been submitted to, and approved by, the Counc l, and 
the Board of Trade have approved the system of supply. The works 
specified in the notice, other than the conduits for Kensington High 
Street, should be formally disapproved for the present, and a recom. 
mendation made to this effect was adopted by the Council. 


LEGAL. 


Tan Grasaow TmLEPHONB WATLEAVES. 


Ix the High Oourt of Justi „ on July 20th, Lord Stormonth- 
Darling gave Judgment on bebalf of the Railway and Oanal Oom» 
булай of item. vits ieee Gt pig 1 phan 

orporation wW, erence g o phone 
wires under certain streets in the city. 

His Lonpsurr said: The Corporation of Glasgow, being diseatiefied 
with the decision of the Sheriff of Lanarkehire, dated April 22ad, 
1899, on a difference between them and the Postmaster- General, have 
reqaired, ander Section 4 of the Telegraph Act of 1878, that the 
diff :rence should be referred to us. The diffrence is this. By notice 
dated December 21%, 1898, the Postmaster - General required the Oor- 
poration, as the body haviog control over the streets of Glasgow, to. 
give their consent to the placiog of telegraph wires under certain | 
streets in that city, and, by reply dated January 10th, 1899, the Oor- 
poration intimated that they were prepared to give the desired con- 
sent, bat only on condition that such consent was not to be made. 
applicable to the purposes of any private company or individual, 
whose application, if made direct to the Corporation, could be refused 
by the Oorporation without right of appeal. There was another cou- 
dition stated in the reply, but no q cestion arises with respect to it. 
Oa February 17th the Postmastsr-Gopneral intimated in writing that 
he objected to the condition which I have mentioned, and 
the diffsrence thus came to be whether the coadition ought to be 
attached to the conseat of the Corporation or not. Now the 
real meaning of that condition was that the Postmaster- 
General admittedly proposed to allot certain of these under- 
ground lines (baiog those marked B in the schedule annexed to 
the notice) to the service of the National Telephene Company, for 
the purpose of connecting two of the exchanges of that company, 
and thereby affording access to the trunk telephone svstem of the 
Post Office. This be did ia pursuance of the policy of the depart- 
ment uoder which the trunk telephone lines were taken over in 
April, 1896. A Treasury Minote of May 23rd, 1892 (which was laid 
before Parliament) had con'ained a general undertaking that, so far 
as practicable, the Post Office would provide underground wires at 
an agrecd rent to connect together the exchanges of a telephone 
company witbin one and the same exchange area, so that municipal 
authorities might not have to complain of their streets being die- 
turbed by competitive companies; and this general undertaking had 
been applied to the case of the National Telephone Company by 
Article 13 of an agreement between the Postmaster-General and 
them, dated March 25th, 1896. It is, therefore, vain to say that the 
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action of the Postmaster-General in 1898 was dictated by any sudden 
or special favour for the National Telephone Oompany, or that he 
was thereby using for its private advantage powers entrusted to him 
for the public service. He was only carrying out an engagement 
which had been publicly announced some years before, and if it 
involved, as it probably did, some benefit to the company, it was 
none the less part and parcel of a general policy which was believed 
to be best in the public interest. It may be natural for the Oor- 
poration of Glasgow to feel aggrieved at the Telephone Company 
cb‘aining this ipee in an indirect way; for there had been, 
early ia 1897, negotiations between them and the company 
which, if successful, would have led to the company acquir- 
ing extensive rights in the streets of Glasgow, and for 
that they were willing to pay a considerable sum. These 
negotiations came to nothing; and the argument for the Corporation 
is that the company should not now be allowed to acquire, through 
the medium of a public officer, privileges which were refused when 
applied for in its own name—at all events, that it should not get for 
nothing a substantial part of what it was formerly willing to pay for. 
The feeling may be nataral, but that is the most that can be said for 
it. Ever since the Government took over the national telegraphs in 
1869, it has been the policy of the Legislature to give the Postmaster- 
General a free hand in the extension of the telegraph system. He 
has powers and privileges which no company ever had, and practically 
he has never had to pay for laying wires under the streets of a town. 
The Corporation of Glasgow do not seek to attach any condition, 
pecuoiary or otherwise, to the operations which he now proposes, so 
far as these are undonnected with the Telephone Company; but we 
must assume that, in providing certain facilities for that company, he 
is acting in the public interest just as much as when he lays down 
wires to be worked by his own staff. I think it would be our duty to 
make that assumption without evidence, but it is specially easy to 
make it when we find that the improvement of the service of a tele- 
phone company acts as a feeder to the trunk lines belonging 
to the Post Office itself, and is part of a coherent scheme 
for the development of telephones throughout the country. 
It seems to me, therefore, that the Oorporation had no right 
to clog their consent with the condition that the Postmaster-General 
was not to exercise his undoubted right of permitting a private com- 
pany or individual to nse his wires. І reached that result inde- 
pendsntly of the decision by this Court in the Corporation of London 
case. There the Oorporation did not put their argument so high as 
that the company should not be allowed to use the wires at all, but 
only that it should not be allowed to use them unless it provided & 
better service. It was held that that was a stipulation which the 
Oorporation wer: not entitled to make, because it did not concern 
them as street authorities. Perhaps the same might bs said of the 
contention that the company should not be entitled to use the wires 
on any terms. Bat I prefer to rest my judgment on the ground that 
the Corporation were not entitled to make it a condition of their 
consent that the Postmaster-General should not permit his wires to 


I think it is 
clear that, by Section 3 of the Telegraph Act of 1878, 
. "the authority by whom the difference is to bs determined," be it the 
Sheriff or this Commission, may give their consent either uncon- 
ditionally or subject to such pecuniary or other terms, conditions, and 
stipulations as га think jast. Nor до I think that the word 
“ pecuniary " can held applicable only to the case of railWay or 
canal proprietors or lessees. But I do not think that there are 
materials before us which would enable us to fix any pecuniary terms 
as obviously jast. The terms suggested in the negotiations of 1897 
were made with reference to a much larger, and in many respects 
quite different, scheme from that which is now proposed. It is 
impossible to find in these negotiations any guide to a payment 
which could be justly imposed for the use of the limited numbers of 
streets marked B in the schedule appended to the notice of December 
2186, 1898. Iam therefore of opinion that the Sheriff was right in 
giviog his consent unconditionally, and I propose that we should 
follow the same course. 
No order was pronounced as to exponses. 


OLONTARF TBAMWAY.—IBJUMNCTION APPLICATION. 


Ox July 18th, before the Master of the Rolls, Mr. Blood, Q.0., with 
whom were Mr. Matheson, QO., and Mr. Ohaytor (instructed by 
Mesirs. Sutton & Co), applied on behalf of Lord Ardilaun for an 
interlocutory injunction to restrain the Clontarf and Hill of Howth 
Tramroad Company until the hearing of the action, from taking any 
proceedings for the pur of acquiring, under the compulsory 
powers given to them their Aot of 1898, any greater quantity 
of his lordsbip's land at St. Anne's, Olonta f, than was bond fide 
required for the construction of a single tramroad opposite his 
demesne. Оз May 18tk last the matter came bafore the Oourt on an 
application to restrain the defendant company from constructing a 
double line of tramroad at this particular place, on the ground that 
the Act of Parliament only authorised the construction of a single 
line. His lordship then arrived at the conclusion that the defendant 
company were seeking to construct a double line of tramroad, and an 
injunction was granted to restrain them. No proceedings were 
pending at that time for the рио of compulsorily acquiring lands, 
but steps were taken immediately afterwards to do so. When the 


arbitrator's inquiry was held it was discovered that the defendants 
were taking sufficient land for a double line of tramway. The 
plaintiff objected to the arbitration proceedings being continued 
unless the plans were smended, so as to limit them to ground for a 
single line. The arbitrator decided to go on, and Lord Ardilaun 
withdrew from the inquiry. Counsel submitted that there was no 
distinct evidence that the defendant company bad in view the ulti- 
mate construction of a double line of tramway. The idea was that 
the new line would bs cf the same gauge as that of the Dublin 
United Tramway Company, so that the'cars would be able to run 
continuously to Howth. Lord Ardilaun opposed the ВШ in Parlia- 
ment, with the result that a change was inserted for the pro- 
tection of his interests, amongst the provisions of this clause 
being one that the tramline should pass outside and on 
the sea side of the plantation oppcsite the entrance to 
St. Anne’s, and there was another provision that the main line 
might be constructcd either entirely upon, or immediately alongside, 
the existing road. It was contended by counsel that the defendant 
company had got the power, if they desired, to construct the line 
along the public rcad, and if they did not do so they were bound to 
ran it immediately along the side of the road. Lord Ardilaun's 
boundary wall flanked one side of the road, the boundary on the sea 
side being grass lands. The defendants had chosen to build their 
line on the grass portion, and the case put forward by the plaintiff 
was that the defendants had laid bare sufficient of this d for 
the construction of a double line; and that they had an interval 
batween the public roads and the excavations. The defendants 
claimed that they were entitled to a width of from 35 to 40 feet, 
while the plaintiff contended that for the constraction of a single 
line, such as this, 14 feet was the outside width required. 

Oounsel then quoted from a number of affidavits of engineers, 
expressing their opinion that 14 feet would be quite sufficient to take 
for a single line. On behalf of the defendants affidavits were filed 
stating that a width of from 35 to 40 feet would be necessary for the 
purpose of such a Jine as this. 

The Master or tHE HRoLrs suggested that the parties should 
avail themselves of the arbitration clause of the Act, as the ques- 
ion a issue was more a question for & competent engineer than 

or bim. 

Mr. Вгоор said he was quite ready to go to arbitration on the 
matter. 

Mr. WRIGHT, Q C., opened the case for the defendant company. 
He said 16 was a misfortune for the company that they had to deal 
with a person like Ardilaun. He certainly had given this company 
aa much trouble as any person possibly could. The value of the lend 
was out of the case. The whole amount the defendants wero taking 
was valued at £35 or £40, and it had not been shown either by 
affidavit or argument that Lord Ardilaun would in the slightest 
degree be damnifled by their taking this land. How could the 
taking of 20 feet along the foreshore injure him? There were others 
to be considered besides Lord Ardilaun; there were the defendants 
and also the public. This particular portion of the liae was not on 
the publio road; it was on a strip of land on the sea side. Lord 
Ardilaun had insisted that where it ran in front of his demesne for a 
distance of close on a mile there should be no stopping places, and the 
defendants submitted that it was absolutely essential, having regard 
to curves and other matters, and for the purpose of avoiding 
accidents, that there should be a considerable mergin of land over 
and above what would ordinarily be required. Counsel denied that 
this land had been taken for any sinister or collateral purpose. They 
might have been a little too liberal in taking a foot or two too much, 
but he defied the plaintiff to point out in what way he had been 
injured by it. Ifthe defendants erred, 16 was on the side of 
caution and to ensure the efficiency and safety of the line. Counsel 
submitted that the present application was unnecessary, was unten- 
able, and should be dismissed with costs. 

Mr. MaTHESON having replied on behalf of the plaintiff, 

The MasrER оғ THE Rotts, in delivering judgment, said he 
regretted that the present proceedings bad been taken. If the 

laintiff had any rights he had an opportunity of having them 

ecided under the seventh section of the Act in a way much more 
satisfactory than by the present proceedings, namely, by arbitration. 
There was no doubt that if a railway company or a tramway company 
under the guise of their Act of Parliament prcceeded to take lands 
which were not bond fide wanted for the purpose of their railway or 
tramway, but which they wanted for different purposes not sanctioned 
by the Act, in that case the Court would interfere. There were 
many cases in which that had been done. When Lord Ardilaun 
brought his first action for an injunction to restrain the company 
from constructing a double line oppcsite his place he was entirely 
within his rights. That injanction was granted. It was not now 
contended that that injunction had been violated. But the present 
proceedings were founded upon this—that, although there was no 
second rail, there was conclusive proof of a sinister object in taking 
more land than was necessary for a single line, and that therefore 
there was an intention on the part of the company to make a double 
line some time or other. If во, this application had been miscon- 
ceived on that basis. There had been nothing done to violate the 
injunction, and if at any future time anything should be done to 
violate it the plaintiff had his remedy. He (the Master of the Rolls) 
was not going to decide between the engineers as to the number of 
feet required at this particular place for a single line. He refnsed 
the motion. He re:erved the ques:ion of costs. 


HaMPsTEAD Егкотвіс SoPPL*Y COMPANY. 


In the Queen's Bench Division of the High Oourt of Justice, on 
Friday, the 21st inst., Mr. Justice Ridley had bofore him an interpleader 
matter, on the applicat:on of Mr. John Morris Oatten for relief 
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against claims by Mr. Озо. Shenton and others. The question at 
Electric 


against the commission notes, there not being a 
sufficient number of shares to satisfy tae notes. 

Mr. Adam Walker appeared for Mr. Shenton, Mr. Beydall Houghton 
for Mr. Waldron, and Mr, P. Rose-Ianes for Mr. Oatten, the 


applicant. 

Dounsel for the applicant said that the latter held 11,000 shares in 
the company in his hands, and so far as a division was concarned, he 
was quite willing to abide by the directions of the Court, but he 
asked thát it should be stated that those who did not appear were 


His Lonvsur said that would be so. 

In the result, an order of the Court was made barring all who did 
not a т, and the claims of those who had appeared were then 
mu y agreed upon,it being further arranged that the matter 
should be further mentioned before the terms of arrangement became 
a jadgment of the Oourt. 


Er. or CONSTRUCTION Company, LIMITED, v. ЇМРЁВТАГ, 
Tramways Company, LIMITED. 


tinuously used electric tramcars constructed in infringe 

This the defendants deny, and submit that the patent of the 
plaintiffs is invalid. Counsel ssid that the patent sued upon was 
just expiring. The case was a very heavy one, and counsel on both 
sides were agreed that it should stand over the long vacation. Mr. 
Justice Oos an- Hardy consented, and stated that the case would keep 
its place in the list. 


A Pour m тнв Workmuza's COMPENSATION ACT. 


Ат lebone County Oourt on Tuesday, before Герар Judge 
Fitsroy зт, an ' fitter, Francis Anthony living 
at 322, King’s Road, Ohelsea, London, B. W., claimed under 
the new Workmen's Compensation Act, against the Safety Ooncentric 
Wiring Som pany, Oonnaught Mansions, 34, Victoria Street, West- 
minster, with respect to personal injuries sustained by the applicant 
while in the respondents’ employ. 

The applicant stated that he had been pe erg by the respondent 
firm to assist in the installation of the electric light at the Great 
Central Railway Station, Marylebone. While working on a scaffold 
one morning he stepped back to allow another workman to pass, when 
something gave way, and he fell to the ground, sustaining serious 
injaries. The present action was brought in respect of this accident. 

Mr. LispEW BELL, counsel for the respondents, ex that his 
clients had sub-contracted for the execation of work at the station, 
and he also drew attention to a clause in the Workmen’s Oom 
tion Act, which lays down that a sub-contractor shall not be liable for 
an accident upon a building, under circumstances similar to those now 
before the Courf, although the contractor proper might be liable. 

His Honour with the learned counsel’s contention that his 
clients were not liable, and non-suited the action. 


ELECTRIO LIGHT ADVERTISEMENTS. 


Тнв Universal Electric Advertising Syndicate, of 2, St. Peters 
Church Walk, Nottingham, was summoned at Marlborough Street 
Police Court on July 25th by the County Council for erecting at 
3, Oxford Street, a structure which projected beyond the general 
building line, contrary to the provisions of the Building Act. The 
structure complained of was an electric light advertisement erected 
in front of the fourth storey of the building. It contained about 
1,000 electric lights, worked from inside, which formed into groups 
and made the letters of the advertisement. 

Mr. Dan adjourned the further hearing of the case for a 
month. | 


PnRormsson Dawan THREATENED. 


Ona BOMBERGEB, 54, an instrument maker, of Swiss nationality, 
living at 42, King's Cross Road, was charged on 25th iast. on a warrant 
before Mr. Denman at Marlborough Street Polica Court with nsing 
certain threats towards Prof. James Dewar, of the Royal Institution, 
Albemarle Street, whereby that gentleman went in fear of his life or 
some bodily injury. 

Prof. Dawar seid that on June Sth he received one of the two 
letters now produced, written in German, and last week the second 
one arrived. In consequence of the contents of the letters he went 
in fear of the writer of them. He had never seen or heard of the 
prisoner b:fore. Having consulted a gentleman of high authority in 
mental diseases 
appeared to be a to the community. 

Tbe letters having boen read, the accused was remanded. 


he was advised to proceed against the prisoner, who 


BUSINESS NOTICES, &c. 


| Electrical Wares Exported. 
Wasz mme Jury 20rH,1898. вих mmm JULY 25rH, 1899. 


Boulogne .. T Value £80 Alexandria i Value £29 
Buenos Ayres. Teleg. mat. .. 833 m Toleg. mat. .. 64 
pe Town..- .. " . 191 Amsterdam ss 100 
ü Teleg. mat, 885 | Bangkok... 98 
Christiania. Teleg. mat. . 120 (bao E Ps at а 45 
Colombo vs is T 70 Boca. Teleg. mat. "m .. 718 
Copenhagen. oe 197 Bombay. Teleg. mate 96 
Durban ; 500 | ag ne 62 
Hong Kong .. ia 942 Bremen 2s ЗЕ 2x 189 
orsor. Sub. cable 1,106 Buenos Ay rea i Ws . . 299 
Lyttleton .. © 161 is ss Teleg. mat. 269 
alta . ee ee ov 124 Caloutta . ee ee ee 99 
Melbourne. Teleg. mat. 760 |: Cape Town .. sà 187 
Naples T s 2% 84 | Colombo 747 
Ostend oe E 12 Durban 74 
aris.. А 30 East London 12 
Penan : 21 Gibraltar ё " ie 85 
Port Chalmers 46 Hamburg "T is .. 217 
ort 922 Jersey and Guernsey í Pe 60 
Rio Janeiro 77 Odessa. Teleg. mat. ee 60 
ee ee ee os 25 Ostend oe ee 10 
is Teleg. mat. Ks an $27 Port Elizabeth 897 
Bt. Michael's. Teleg. cable .. 15 Port Said 593 
St. Petersburg e .. 585 | Rouen ЕЕ 420 
н Teleg. mat. 70 Sydney os 221 
Shanghai... : | „  Teleg. mat 400 
pore. Teleg. mat Wellington ss 2s 82 
Sydney . 1,019 Yokohama. Teleg. mat. 150 
Tonku "A NU | 
Zara. Teleg. cable sa . . 1,206 | 
Total oe 28,877 | Total oe 25,507 
Foreign Goods Transhipped. 
i egere sä .. Value £151 : Brisbane. Teleph. appa. Value £900 
Rio Janeiro Р .. 908 ' Gothenburg. Teleph. арра. .. 90 
Port Elizabeth. Telephones .. 25 
—— l ED 
Total. £1,054 | Total .. £1,015 
SS ==” 


Auction.—There will be a sale of lathes, drilling 
machines, and other workshop tools and electrical stock on August 
2nd, at 46, White Post Lane, Hackney Wick, N.E. For details see 
our business columns. 


Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Oourt was held last week before Mr. Registrar Hope for 
the public examination of J. Б. Everei, described as of Museum 
Obambers, Bloomsbury, and Camden Town. The accounts filed 
under the proceedings show total liabilities £9,033 (unsecured 
£7,633), and assets £118s.7d. In the course of his evidence the 
debtor stated that in July, 1898, he was appointed as commercial 
agent to the Electrical Undertakings Company. He had no practical 
know of electricity, but had previously been interested in a 
motor cab business. In the following November, he was appointed 
to the post of superintendent of the factory at a monthly salary of 
£20, to be subsequently increased to £40. Then in February last 
һе was summarily dismissed from office, the order for his suspension 
coming over from America by cable, and no reason b3ing given for the 
step. Witness also stated that he bad lost £444 by Stock Exchange 
speculations, and a farther £468 by betting. The examinaticn was 
ordered to be concluded. 

At the Oarey Street offices of the Board of Trade on Monday, 
meetings were held under the compulsory beatae ie order made 
against the Ohitty Dynamo and Motor Company, Limited. Mr. 
Winearls, Assistant Official Receiver, reported that the ccmpany was 
formed in December, 1895, to acquire letters patent granted to Mr. 
Henry Chitty, in respect of special meth of construction of 
dynamo-elsctric machines. The nominal capital was £200,000, and 
the purchase prioe was £56,000, payable as to £11,000 in cash, and 
the аса in fally paid shares. In response to a prospectus, sub- 
seriptions to the amount of £5,540 were received, and the directors 
went to allotment, Premises were taken at Willesden Junction, and 
work was commenced in June or July, 1898. The company 
received £19 in respect of work, and a motor had been supplied at 
an invoice price of £40. The failure of the company was ascribed to 
insufficiency of working capital. The accounts showed liabilities 
£32,943 (including £31,469 claimed by Mr. Ohitty), and assets 
£21,126. Mr. Ohitty said he hoped to be shortly in a position to 
sabmit a scheme for the reconstruction of the company under which 
the creditors would be paid in fall. Certain of his friends were 
prepared to find capital for the concern. After some discussion it 
was resolved to leave the matter in the hands of the Official Receiver 
as liquidator. 


British Association Screw Threads.—As we go to 
press the following comes to hand:—'' Dear Sir, We understand 
that in one of your recent issues you mention that sete of stocks and 
dies of the B.A. threads are introduced by a certain Whitechapel 
firm. We would point out to you, however, that we were the first 
concern to bring out these sets in a commercial form, those previously 
obtainable baving been only of a very crade character. Asa matter 
of fact, we put them on the market no less than six years ago, as 
you will see from our circular enclosed.—We are, yours faitnfully, 
for Вила, BonsxwrHAL & Co., G. Cassell.” 


Catalogues, Lists, &c.—Mesara. Isenthal, Putzler & Oo., 
of 85, Mortimer Street, W., send us their supplementary list of radio- 
graphic instruments recently introduced. Amongst other additions 
we note а mercury jet interrupter,” adjustable for frequencies from 
100 to 50,000 per minute; Dr. Wehnelt's “electrolytic break”; 
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apparatus for Dr. Davidson? radiography”; and 
various comprehensive switchboards, and portable X ray sets. 


Messrs. Platts & Lowther send us a pamphlet descriptive of their 


patent compensating split packing” for engines, pumps, &с. The 
packing is made of layers of some fibrous material, made up in a U-shape 
somewhat resembling a cup-leatber. It is claimed that this packi 
has graat advantages in respect of durability, saving of steam, an 
frictionless working. | 

The Lancashire Dynamo and Motor Company, Limited, Trafford 
Park, Manchester, sends us a list of continuous current enclosed 
motors, which is beautifally got ap, and gives clear information 
concerning a well-arranged series of motors rangiog from 4 to 
80 B H.P., and wound for from 100 to 500 volts. 

Messrs. Rooper & Harris, Limited, 8t:fford, send us a price list of 
emery wheels of all sorta and ines, with dimension», speeds, &о., and 
a few useful hints aa to their mounting and use. | 


Cleaning Metal.—To clean metal electrolytically, asys 
Mr. O. B. Burgess in the Electrical World, the article is suspended 
in a sodium chloride solution and used as an anode. In most cases, 
the chemical action at the cathode dees not affect the metal itself, 
acting only on the foreiga substances present. The current density 
for cleaning is much greater than for plating, but the time is much 
shorter. With an electrolyte formed by a nearly saturated solution 
of sodium chloride, 20 amperes cleaned 1 square foot of metal in 
15 minutes; with 40 amperes, the time was 3 5 minutes; whilst with 
140 amperes it was about 75 minute. Using an 80-ampere current 
the iron was cleaned in a solution cf potassium hydroxide almost 
instantly. By this method it is possible to olean a highly polished 
surface without destroying the polish. 


Fire at the Western Electric Company's Works, North 
Woolwich.—aA serious fire took place last week at the above works, 
destroying part of the cable-msking department. We nnderstand, 
however, that the damage, although considerable, was not so great at 
at firet reported. The fire did not extend beyond the building in 
which it originated, and the lead presses and other beavy machinery 
were untouehe d. In nome department: cf the damaged section assiste 
ence can be ob'ained from the company's other factories, and it is 
anticípated that the normal output will be resumed in about six 
weeks. | 


Hope-Jones Electric Organ Company, Limited.— 
The business cf this companv, which had passed into the hands of a 
receiver and manager appointed by the Oourt on behalf of the 
debenture holders, bas now been purchased by Mesers. Norman and 
Beard, Limited. A new factorv fitted with every modern appliance 
haa been erected by Messrs. Norman & Beard, adjoining their own 
works at Norwich, where Mr. Hope-Jones and bie staff will have 
every facility for developing the action and special style of organ 
tone with which his name is associated. 


Inkless Printing.—Everything will soon be done 
without the use of what we aʻe accustomed to regard as the essential 
factor! An electrical process is being brought forward by the Electric 
Inkless Prin' ing Syr dicate, in which, by means «f an electric current 
end chemically p'eo*red psper, ick is rendered super fluous. The 
inventor is Mr. W. Friose- Greene. 


Outings —The annual outing of Marg. Palmer and 
Wareon, of 100, Charing Orws Ro«d, W. O., and Croydon, took place 
on Saturday July 22-4, «ben the employ ё: and principals, num deriag 
87, journeyed by G.W R., to Slough ; carriages were waiting there to 
convey them to Burnh-m B-eches. Ол arrival there, dinner was 
served at the “Orown Hotel,” and after the usual toasts the continued 
prosperity of the firm was heartily drank. 

The employés of the Electric Street Car Manufacturing Syndicate, 
Limited, Wednesfield Road, Wolverhampton, bad their annual outing 
on Saturday. They were driven in brakes to Bridgnorth, where, 
ra aaa the very unfavourable weather, a pleasant day was 
spen 


Rhymney Railway.—The works for the electric lighting 
and driving of the Rhymney Railway Company's new shops at Oaer- 
philly, for which Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne, 
and Mesers. J. B. Saunders & Co., of Oardiff, are tbe contractors, will 
be carried oot in accordance with the specification, and under the 
superintend-nce of Messrs. Wardrop & Morckton, oonsulting 
engineers, 109, Victoria Street, Westminster. 


Trade Annoarcements,—On ard after August Ist, the 
werke of the Janaus Arc Lamp and Вес тіс Compaov, Limited, will 
he г moved to Hartbam Works, Bartham Rao, Hclioway, London, 
N, to which all eommonicati: ns sbould be addressed, 

Messrs Welch & Fry have removed from 113, London Wall, E. O., 
to 90, London Ма!!, EO 

Mesers. R жег. & Co. have opened premises in Paradise Parade, 
Kir g'- Іл рр. as el-ctrical engineers. 

Mr. A. О ENrall ' as removed from 11, Qaeen's Road, Ohelzes, to 
104, Upper Tulse Hill, 8. W. 


ELEOTRIO LIGHTING NOTES. 


Bangor.—At a special meeting of the City Council held 
on 24th inst, it was decided to sppoint Mr. Pryce F. White, 


of the Blectric Light Depertment of the G.P.O., London, and 
formerly of the University College, Bangor, as clerk of works in 
connection with the electric light works. There were 30 applicants 
for the post, and the salary is £2 5з. per week. Atthe same meeting 
an agreement was sealed between the Corporation and the F'ree 


Wiring Company. 


Barton.—The Local Government Board has given its 
consent to the guardians borrowing £3,355 for the eleotric lighting of 
the new union hospital at Patricroft. 


Bournemouth.—The Corporation Electrio Lighting Pro- 
Visional Order has received the Royal assent. 


Brighton.—The standard pressure of the electrical 
supply is to be increased from 115 to 230 volts under the terms of an 
order of the Board of Trade. It is stated that with this alteration in 
the рсете, by an expenditure estimated at £500, the Council will 
s able to save a sum of £13,000 for electric lighting during the next 

ve years. 


Bulawayo.—The present electrical plant, working at its 
fall capacity, is now insufficient to meet the requirements of the 
town. So rapidly has the demand increased of late that a stop-gap 
has had to be obtained from Johannesburg ín the shape of a small 
70-8 P. set. As the present machinery only runs up to 250 H P., and 
the new plant now on order at home will be some 590 E P. capacity, 
when the new installation is set going the company should have 
enough in hand for a longtime to come. During the 18 months 
since the lighting was first started 195 consumers bave been put on, 
of which the suburbs already account for 24. The street lighte are 
lit on the series system and the house lights on the parallel system, 
the street lamps being each 50-с р. and numbering 192. 


Cambridge —The Town Council bas referred to the 
Parliamentary О ‘mmittee the question to consider whether the Oor- 
poration had power to provide electricity for traction and for lighting 
the streets of the town. 


Canterbury.—The aocounta of the Canterbury electric 
light andertaking for the quarter ended June 30th show that receipts 
in respect of current eupplied for private use amount to £239 13s., 
and for public lichting to £75; meter rente came to £15 33., making 
a total of £329 16s, Expenditure on the revenue account amounted 
to £266 4». 4d., showing a nrofit of £63 116. 8d. on current account, 
but, including repayment of loan and interest (£250) there would be 
a balance on the wrong side. The quarter under notice was, however, 
the liehtest of tbe year, and it is confidently believed that the 
accounts of the entire year will balancas. The electric street lighting 
has now been extended, and only awaits cabling; moreover, there are 
still mavy customers in the precincts and elsewhere in the city to be 
ornnected. Tha cable is at the present time b. ing laid in the precincts 
cf the Cathedral. 


Continental Nates.— DENMARK —The great electric 
light works in the vicinity of the chief railway station of Oopen- 
hegen has been destroyed by fire. The damage is estimated at 
200,000 kroner. 


Franos —The Scbückert Company, in conjunction with the French 
гун ot Africa, is floating an electrical trust with а capital of 
400,000. 


Вюгегом.—А% the present time, according to Consul Roosevelt, 
there are 66,000 lamps in Brussels. It ia proposed to acquire five 
new vertical machines of 1,000 н.р. each, to be placed in works 
already supplied with five horizontal machines of 5:0 нр. each. А 
company bes just been formed in Brussels with a capital of 
£48,000, to be known as La Compagnie d'Electricité d'Ixelles et 
Extensions. ` 


GEBMANY.—A company has just been formed. in Berlin to be 
known as the Probus Electricitüts Gesellsshaft, the capital being 
£65,070. A central electric lighting station is to be established 
in the town of Langenschwalbach. Messrs. Kramer & Oo., of 
Berlin, bave secured a contract to establish and equip a central 
electric lighting station in the town of Ei- leben. 


IrALY.—4A compsny bee junt hamn formed at Lacc*iarella (Milan) 
5 knowa as Lis Società per l'Illuminasic ne Elettrica аі Lacchiarella 
e Binasco. 


Spain —Tenders have jast been invited for the concession for the 
electr c ligr ting of the town of La Qiineta (Albacete provinc) during 
& poriod of 15 y«ars. 


Coventry,—Sanction has been given to the County 
Council for the borrowing cf £3 000 for the electric light undertaking, 
which wi:l make the amount expended £33,000. 


Derby.—An inquiry was held on July 20th by Mr. W. О. 
Meade-King, M Inst. O. E., the inspector appointed by the Local 
Government Board, into the Council's application to borrow £25,000 
for the purpose of extending the electricity works. Mr. Wilmshurst 
(the borough electrical engineer) explained the proposed extensions, 
and said it was necessary to put down new plant. The present plant 
was 1,800 E P., and presuming that the whole of it was worked, it 
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that, considering the price at which the ordinary stock of the City of 
London Electric Light Company now stood, this would be the proper 
time for the Corporation to consider the question of the desirability 
of its purchasing the rights of the company.—Mr. Н said 
the Corporation was asked to pay three millions for what, according 
to the Stock Exchange price, was only worth at the present time 
£1,840,000. The amendment was negatived, and the motion agreed 
to. 


with capital outlay, probable cost of working, and charges to con- 
sumers, &c. Inquirlos aro to be made to ascertain the probable 


Nuneaton.—A public meeting of ratepayers has decided 
that the town should purchase the undertaking of the Electrio Light 
Company, for which the Oouncil had the option of purchase at 
£5,000. It was SEM that the compulsory area would have to 
be wires laid underground, and additional mains put in, 
The total expense was estimated at £10,000. 


Oldham.—The results of the fifth year of working of 
the electric lighting works of the Oldham Corporation show that 
there are some 350 consumers connected to the mains, with 30,000 
lamps in regular use. Last year the units distributed to consumers were 
456,170, the increase over the output of 1897-98 being at the rate of 
415 per cent. From the total output of last year there was а revenue 
of £6,549, and the average price yielded per unit was 3664. After 
deducting the working costs, a gross profit of £3,561 was shown, 
equivalent to 6-71 per cent. of capital employed. T'his 15 not so large 
as that of 1897, but this is accounted for by the fact that substantial 
reductions were made to consumers in the matter of charges; not- 
withstanding this reduction, the profit was sufficient not only to 
cover the interest and sinkiag fand charges, but to leave a surplus of 
£885 available for а reserve fund or redaction of Fates. Tne sur- 
pluses yielded by the undertaking since the startiog of operations 
total £3,975, in addition to which the redemption of the capital has 
been provided for to the extent of £2,400. The works’ costs amount 
to 1°68d., and in the matter of price per unit to private purchasers, 
Oldham takes a premier position with 3:494, per unit, Edinburgh being 
next with 350d. per unit. 


Paddington.—At a meeting of the Vestry on 18th inst. 
а letter was read from the Vestry solicitor forwarding the order of 
the Court of Queen's Bench, approviog the terms of the arrangement 
in the case of the Paddington Vestry (plaintiffs) and the Metro- 
politan Electric Supply Oompany, Limited (defendants), such terms 
having been agreed to by the committee on the advice of the expert, 
Mr. Swinburne. Upon hearing counsel for the plaintiffs and for the 
defendants it was by consent ordered that this action ba stayed on the 
following terms:—1. 'The plaintiffs consent to the defendanta laying 
the proposed conduit through the parish of Paddington, but such 
consent shall not release the defendants in any way whatever from 


the parish. 3. In the case of purchase as aforesaid, the plaintiffs 


Paddington which are only partially devoted to the service of Pad- 
dington, the plaintiffs (the local authority) shall be required to 
purchase only such portions as are necessary for the supply 
of Paddington, 4. In the event of the plaintifis (the 
local кашони) purchasing the system within the parish, 
no compensation for severance or otherwise shall be paid 
by the plaintiffs (the local authority) for any works not used 
for Paddi alone, б. The plaintiffs (the local authority) to have 


application to the Board of Trade, and of this action, and of carrying 
out the above terms to be taxed in case the parties differ, 


Paignton.—At a recent meeting of the District Council 
notice was given on behalf of the Urban Electric Supply Company, 
Limited, that it intended to apply to the Board of Trade for a pro- 
visional. order for electric lighting in the district. Ifthe Council 
assented to the application the company would be prepared to insert 
крес clauses in the provisional order, giving the Council the option 

purchasing the undertaking at a much earlier period than was pro- 
vided for by the Electric Lighting Act, The subject was referred to 
the Oouncil in committee. 


Government Board, held an inquiry on July 18th into an application 
of the Urban District Oouncil ef Radcligs for sanction о borrow 


borrowed to be repaid in 30 years. The sum named will cover plant 
sufficient to run 4,000 8.0. P. lamps, the detailed estimates being as 
follows :— Buildings, £2,750; boilers, engines, and dynamos, £3,702; 
station electrical plant, £870; feeders, distribution mains, co., 


rr 
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£7,060; land, £1,100; contingencies, £518; total, £16,000. Tte 
inspector expressed his satisfaction at the absence of opposition to 
the proposal. | 

Rawdon.—The District Council has received a letter from 
Mesers. Greenwood & Batley's solicitors intimating the intention 
of that firm to apply for an electric lighting order for the area of the 
Rawdon district, if the Council decided not to them. It was 
decided not to offer opposition to the firm’s application. 


Rotherhithe.—The Vestry has received notice from the 


County of London and Brush Provincial Electric Lighting Company, - 


Limited, of their intention to make application on or before December 

21st next, for a provisional order authorising the company to supply 

5 for public or private purposes within the parish of 
otherhithe. 


Sheerness.—Mr. Madgen, of the Electrical Power 
Distribution Oompany, attended a meeting of the District Council 
last week, and said that his company intended applying for a pro- 
visional order, provided they had the sanction of the Urban District 
Council. They look mainly to electricity being used for industrial pur- 
poses, believing that if they established a power station industries 
would be attracted to Sheerness. The cost of electric works and plant 
at Sheerness would be about £18,000, and his company were prepared 
to undertake the work without any financial assistance from the 
Oouncil. The Council would have the right to buy the works at the 
end of 14 years, and also at the end of every subsequent seven years 
up to 42 years upon giving two years notice of their intention to acquire 
ке пе price to be fixed according to the market value of the works 
at the time. 


Singapore.—The Municipal Commissioners have under 
consideration the question of lighting part of the municipality with 
electricity. Acoording to the Straits Times the Bde pons is over 
200,000, and there are 20,000 houses. The municipal engineer for- 
warded full particulars to Prof. Kennedy some time ago, to enable 
him to draw up a report on the subject. 


Taunton.—COolone| A. J. Hepper, D.S.O., R. E., one of 
the Local Government Board inspectors, held an inquiry, on July 
18th, into an application by the Town Council for a loan of £10,000 
for the purpose of electric lighting. It was stated that the money 
was absolutely necessary for new plant and extensions of the mains, 
owing to the increased demand for the light. Daring 1897, there 
was connected the equivalent of 1,580 8-с.р. lamps, and during the 
firat half of the present year there was added the equivalent of 2,270 
8 С.р. lamps. The balance-sheet for 1898 showed a profit of £750 on 
the year's working. Allowing for the reduced to customers, 
the past half-year showed an increased income of £9250, or £300 
over tbat of the corresponding half-year of 1898. There was no 
opposition. 


West Bromwich.—The Electric Lighting Oommittee 
has recommended the Town Council to lay down electric plant to 
supply the borough with light and power within the area prescribed 
by the provisional order already obtained. 


Weston-super-Mare.—The Board of Trade has sanc- 
tioned the transfer of the District Oouncil's electric light provisional 
order to the Electrical Power Distribution Company, the work 
of installation will be pushed on with all possible speed. 


Willington Quay.—The District Council has received 
a letter from the Tyneside Electrical Power Oompany giving notice 
that the company intends to apply for a provisional order for the 
supply of electricity in the t. 


Ventnor.—The District Council is considering the 
question of electrically lighting the whole district and the pier. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Bath.—At a meeting of the Urban Sanitary Authority 
last week, the objections of the Electric Traction Oommittee to the 
electric tramway scheme proposed by Messrs. Brash, Wheeler & Oo., 


were adopted, and the committee was empowered to deal fully with 
the matter. 


Batley.—The report of Messrs. Lacey, Olirehugh and 
Billar, on the subject of eleciric light and traction, bas been circu- 
lated amongst the members of the Town Council for consideration. 
The report 1в а most exhaustive one. The cost of electric light is 
put down at £16,770, and that of electric traction at £69,000. It is 
anticipated that other expenses would bring the total cost of the 
joint scheme up toa sum of £100,000. The Corporation is not as 
yet pledged to any scheme. The overhead system of traction is 
strongly recommended as more suitable to the district, as well as 
less costly, than the conduit system. 


Birkenhead, — Colonel Sir Francis Marindin, ВЕ, 
K.C.M.G., held an inquiry, on July 18th, on behalf of the Board of 
Trade, relative to an application by the Town Council for sanction to 
borrow £208,679 for the construction and equipment by it of elec- 
trical tramways in the borough, and for theapproval of the Board to 
the system, and generally in regard to the proposed scheme of Cor- 
poration tramways. The town clerk, Mr. Gill, explained the scheme 
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at considerable length. Having sketched the history of the town 
and shown its phenomenal development since the construction of the 
docks, he said that the lines of the Birkenhead Tramway Company— 
the ur c laid in 1860, and afterwards the Wirral 
Company's line to New Ferry was established. Owing partially to 
want of money, neither company was successful, and 
pers the stoppage of the service, the Corporation bought up the 
irkenhead Oompany's system for £5,000. They then the 


the borough, in 1877, the population had grown from 77,260 to 
115,162, and the rateable value from £373,558 to £504,396. The rates 


£1,925,767 ; and he thought this was a sign of prosperity, considering 


C соеп е беша of which last year 
yielded £11,935 towards the rates and the latter £10,000. As to the 
passenger traffic which the new trams would have to deal with, last 
Woodside Ferry carried about 8,000,000 passengers, and the 
ersey Railway, all of whose stations the trams would pass, pro- 
bably carried about an equal number. The Wirral Railway Oompany 
also conveyed abont a million passengers to and from Park Station. 
Mr. Gill subsequently produced a plan of the lines proposed to be 
ves wie within the next two years. At present, the ration 
fo construct the two generating stations and lay down the proposed 
construct two g stations and lay down pr 
new routes. He suggested that 30 years was the proper time for the 
repayment of the money, which would probably bs borrowed from 
the Pablic Works Loan Commissioners at 2? per cent., entailing an 
annual repayment of £10,277. The рио surveyor and electrical 


surveyor explained various details to Commissioner, who at the 
close of the proceedings was understood to say that he would report 
favourably on the application. 


Brakpan (South Africa).— The large electricity works 
erected by Messrs. Siemens & Halske for the Rand Oentral Electric 
Works Oompany, which has been at work over 12 months, was handed 
over to the company at the end of June. There are at present four 
1,000-H.P. engines coupled to three-phase alternators; a fifth set is on 
order. Power is transmitted at 10,000 volts to the various consumers, 
some of whom are 28 miles distant. 


Continental Notes.—GrERMANY.—The Iron Age states 
that at the end of 1898 68 cities in Germany were equipped with 
electric railways, and in 35 other cities electric lines were con- 
structed, or were provided for, the total length of the operating roads 
being 888 miles, with 1,205 miles of track, 3,190 motor cars, and 2,128 
trailers. The length of new line under construction, or contracted 
for, was 830 miles. In 1891 only three German cities could boast of 
railways of this type. 

. It is proposed to construct an electric tramway between Moder- 
Herduk and Schweinhochbourts. 

AUSTBRIA.—À prelimiaary concession has just been granted in 
respect of a projected electric tramway between Trieste and O 

Ssnvia.—The horse tramways in the city of Belgrade, Servia, are 
to be converted into electric lines, 


Coventry.— Having received formal sanction from the 
Board of Trade, the Ooventry Tramway Company commenced running 
their electric cars on the extended system to Stoke and other out- 
lying districts on the 22ad inst. 


The Dewsbury and Spen Valley Tramway Schemes. 
Board of Trade inquiry, on the application of the British 
Electric Traction Company, is to be held in Dawa on August lst. 
The District Oouncil of Ravensthorpe will support the British Elec- 
tric Traction Oompany in their application, the company ha 
undertaken to carry a line into the and to pay a large 
money for local improvements. On the other hand, 
О eaton and mondwike are opposing the company. 


Dundee.—The deputation from the Town Council which 
recently visited various English towns to inspect the systems of 
electric traction in use, has drawn up a very interesting report. 
Gradients of 1 in 93, and curves of 30 feet radius are being snocess- 
fully worked. The members preferred the overhead construction 
adopted at Blackburn, with neat centre poles, not overburdened with 
ornamental scrolls. The double-deck bogie car met with approval, 
and was recommended for Dundee. The deputation gratefully 
acknowledged the uniform kindness and assistance they met with at 
evary place visited. 

Eccles.—It is stated that the estimated cost of the light 
railway and electrical tramway from the Manchester Bhip Canal at 
Eccles to Whitefield, 194 miles in length, to be put down by the 
United Kingdom Electrical Tramway and Light Railway Syndicate, 
Limited, be about £200,000. 


Harrow and Uxbridge.—The Select Committee of the 
House of Lords, of which Lord Ribblesdale is chairman, sat last week 
for the purpose of considering the Harrow and Uxbridge Railway 
Bill, under which the Harrow and Uxbridge Railway Company pro- 
pose to make extensions at Pinner and Harrow in order to connect 
their authorised line with that of the 5 Company, and to 
take power to work both the authorised and new lines by steam or 
electricity. The proposed railway will be about two miles in length, 
тч M cost about £80,000. The Committee passed the preamble of 


awsbury, 


e 


С tramoars stop,” as at terminal and a few other fixed 
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Huddersfield.—The Town Council on July 19th had 
under consideration the recommendations of the Tramways Bab- 
Committee reapecting the tenders for plant and вав nde After a 

discussion, ie a on the question of vertical versus 
horizontal engines, and Lancashire versus water-tubo boilers, it was 
resolved that vertical engines aud Lancashire boilers be installed, 
with Viears  stokers and Green's economiser. Messrs. Greenwood 
and Batley's tender for the generating plant, amounting to 
£59,602 16s. 31., was approved, as well as that of Messrs. Milnes and 
Oo. for the car bodies. It was announced that the Board of Trade 
had senctioned a loan of £47,782 2s. 4d. for the purpose of electric 
traction, to be repaid chiefly in 15 and 20 years. The Council 
decided to proceed with the conversion of the tramways at once, at a 
cost of about £100,000, and to apply to Parliament for powers to 
extend the tramway system to several places beyond the borough 
boandary. рано is also to be made to the Board of Trade for 
leave to extend the Fortown route as far as Sheepridge. Other exten- 
sions have already bzen carried out or commenced in several parts of 
the borough —notably a five-mile length to Linthwaite. 

The Council will invite the Municipal Electrical Association to 
hold ite next meeting in Huddersfield. 


Kingston, Jamaica.— There is a prosperous system of 
electric traction in the town, worked by the West India Electric 
Oompany, Limited ; this installation cost £200,000, and consiste of 
six miles of double and 13 miles of single track, well laid on concrete 
with 90 Ib. rails. The generators are driven by water power, and the 
electric power is transmitted on the three-phase system at a pressure 
of 14000 volts, to transformers and rotary converters, from the 
turbine house, 21 miles from Kingston. 


Liverpool.—The Tramways Committee, with the sanction 
of the City Council, have recently adopted a novel and striking idea 
in connection with the equipment of their electric tram routes. The 

and frequency of the new service having necessitated the fixing 
stopping place», the importance of an effective system of indicators 
became at once apparent. Hitherto the stations have been shown by 
the distinctive painting of lamp-posts, but this somewhat oru~s 
method is now about to give way to ornamental pavement indicators, 
which will show the stopping - place, and at the same time serve the 
purpose of the finger-post. e new indicator consists of conspica- 
y-coloured pavement, 4 feet. square, formed of red granitic 
concrete, surrounded with a border of white granitic conorete, 
with an incised foliated design. It is conspicuous from a 
distance, and, being placed near а lamp, must almost inevitably be 
seen by every passer-by. Each indicator will contain, first the name 
of the street or road, which will ba legible in almost all conditions of 
weather, and at ali times of day and night; an arrow will indicate the 
direction of the cars, so that passengers naed never make the common 
mistake of taking a car goiog in the wrong direction. “Tramcars 
here on request” appears on indicators other than those ncn 

ts on 

the route. This is followed by a statement of the destinations of the 
various cars. The lettering will bs in snow-white letters, on a dark 
тей background. Should the lamp over it be extinguished, it will 
still be quite legible by the light of the nt xt lamp, 25 yards away. 
The indicators are being made by the City Mosaic Company, the con- 
crete work involved being done by the Stanley Sand and Brick 


mpany. 

Two elcctrio car smashes have occurred in Liverpool, one 
on the Princes Road route, and the other on ths Smithdown 
Road route. The collision ол Smithdown Road was with 
a cart, in consequence of which a car was crippled and some damage 
done to the vehicle; a delay of balf an hour occurred. The other 
was а collision with a brewer's dray, the barrels flying up and down 
the Boulevards. The car was damaged and the passengers alarmed, 
bat no one was hurt. 


London.—A special meeting of the County Council was 
held on July 26th to consider a recommendation of the Highways 
Committee in favour of very important extensions of and additions 
to the existing tramways. The new tramways proposed to be con- 
structed north of the Thames will cost £218,630 with horse traction; 
those on the south side are estimated to cost £543,000, and these it 
is intended to work by electrical means. Bat why not ай? 

The Electric Cab Company on July 20th paid off their drivers en 
masse, and kept their cabs in the yard. The reason they give for this 
step isthat there is a great dearth of drivers. The cabs have recently 
grown in numbers, but the supply of drivers has diminished, so that 
the majority of the cabs have been kept idle for some time past. 
The dearth of drivers is accounted for by the fact that many of them 
have recently accepted situations in private families. Itis also stated 
that the company have other reasons for withdrawing the vehicles. 
The company, it is added, will be reconstructed, and the cabs will be 
pat upon the streets again shortly. In the meantime, says the Daily 
Mail, 70 cabs of the newest pattern are eating their accumulators off 
in the company's stable! М - 


Morecambe.—A syndicate known as the Morecambe 
Electric Launch and Power Syndicate, Limited, has placed two elec- 
tric launches on he Bay—the Lady Ida, 28 feet long, 74 knots, and 
the Lady May, 40 feet long; the latter has been brought from 
Windermere. On account of the high price demanded by the District 
Council for charging— 5d. per unit—the syndicate has converted an old 
hulk into a charging station. 


Plymouth.—Preliminary trial runs have been made over 
the electric tramway from Prince Rock to the Theatre Royal, and it 
is anticipated that the line will be opened for traffic ina fortnight. 
The arc lamps for street lighting will be inaugurated at the same time 
м the tramway. 


Ramsey.—The electric tramway from Donglas to the 
Ramsey Palace station is practically ready for through traffic, bat the 
extension from Ballare to the Palacs is awaiting the approval of the 
Government inspector, the date for whose visit 1s not yet fixed. 


Rand Goldfields. —At the seventh annual meeting of the 
South African Assoeiation of Xi»gineers held at Johannesburg on 
June 30th, it was stated that there were in the State, at the end of 
1897, 2,282 boilers, 1,239 team engines, 280 dynamos, and 1,408 
motors. The total value of the macbinery and plant at work of ali 
kinds was 46, 355, 087. 


South Staffordshire.— The engine drivers on this line 
he'd a meeting last week for the purpose of protesting against the 
number of hours they are called upon to work. They state that two 
or three days every week they are employed as msny as 15 and 16 
hours. The general manager of the company, Mr. Robbins, met the 
men and iatimated his willingness to forward their complajnts to the 
directors. It was, however, decided to give 14 days’ notice for a 
reduction in the workiog time, and in the event of a concession not 
being made, to come out on strike. 


TELEGRAPH AND TELEPHONE NOTES. 


The Telephone Bill.—The Cardiff Chamber of Oom- 
merce has passed a resolution to the effect that the telephone service 
should be in the hands of the Government; that the proposals 
embodied in the Bill now bafore Parliament, which practically post- 
pone the question for 25 years, would prove highly detrimental to 
the commercial interests of the country; and that the Government 
be asked to withdraw the Bill pending further discussion. 


Cape to Australia Cable.—On Tuesday lest in the 
Hcute of Commons, in answer to Мг. Hogan, Mr. Brodrick said: 
The Secretary of State has been informed by the Eastern Extension 
Telegraph Company that they are prepared to provide cable com- 
munication between the Oape and Australia without requiring any 
pecuniary assistance from either the Colonies or Her Majesty's 
Government, and that they will at once reduce the tariff to 4s. per 
word between Great Britaio and Australia on receiving landing 
rights for their proposed new cable. No information is to hand as 
to the conditions, if any, attached to this offer. 

The Daily Mail states that what the company is prepared to do is 
to lay a cable from Darban (Natal) to Mauritius, thence to the island. 
of Diego Garcis, a coral reef in the Indian Ocean, south of the 
Laccadives, thence to Cocos Island, which lies west of Java, from 
Cocos to Perth, the capital of Western Australia, and thence round 
to Adelaide by sea. No subsidy whatever is asked by the company, 
and the only concession they require of the Australian Government 
is to be allowed to deal direct with the pablic, and establish their 
own offices at Adelaide. It is pointed out that with the West Coast 
cable route to the Oape this would form a complete alternative route 
to Australia, and by joining up Diego Garcia with Ceylon an addi- 
tional route t) India іп саве of interruption would be secured. It 
would be interesting to learn the exact terms of the agreement 
ge Eastern Company hopes to make with the Colonies and 

e Oape. 

Regarding the above proposal, the Postmaster-General of Now 
South Wales says that the Australian Colonies are pledged to the 
construction of the Pacific cable. 


Edinburgh.—At the half-yearly аши: meeting of the 
Parish Council on July 17th, a recommendation by the Adjustment 
Committee, to the effect that the Committee be authorised to submit 
a memorial to the Treasury, drawing attention to the inadequate 
amount of subvention in lieu of local rates proposed to b3 paid by the 
Postmaster-General in respect of the telephone trunk wires taken 
over recently by the Government, was agreed to. 


The Pacific Cable.—The Dominion House of Commons 
on Jaly 25th almost unanimously endorsed the Pacific Oable scheme, 
the only dissentient speaker being Mr. Charlton, who urged that 
Canadian railway and canal enterprises were more deserving of 
support. The W. Malock, Q O., Postmasater. General, in intro- 


. ducing the resolution, explained that the capital of £1,700,000 would 


be contributed in the proportion agreed upon, and that representation 
on the governing board would be accordingly. Thus Great Bri'ain 
would have three representatives, Canada two, and Australasia 
three. Sir Charles Tupper, in approving the scheme, heartily con- 
gratulated the Government on its success in carrying the matter 
through. 

The Central News learns that the Imperial Government and the 
representatives of the Oolonial Governments concerned have made 
very substantial progress with the Pacific cablercheme. A board of 
representatives ofthe various Governments is being constituted, and 
an important meeting on the subjeot is to be held in Australia within 
the next few days. The new body thus conatituted will bea board 
of mansgement during the construction of the new cable system, and 
will then probably merge into a sort of permanent directorate. Its 
ultimate powers, however, are still in some doubt. The Colonial 
authorities are welcoming the scheme with open arme, and the 
London representatives of the Colonial Governments concarned are 
desirious of getting the necessary legislation through this session, so 
as to avoid the long wait over the recess, which would mean, ag they 
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express it, an unnecessary postponement of the benefits of the new 
scheme over the present cable company system. 

R ferring to the value of the cable to Canada, Mr. Mulock pointed 
out in tbe Dominion Parliament on July 25th that it would afford a 
ready means of communicating, not only with Australie, but. also 
with Obina aud Japan, whose trade was likely to be of immense im- 
portance to Canada. | 


Telegraphic Interruptions and Repairs:— 
Down, 


CABLES. | Repaired 
Amason Oompany’s cable— 

Oable beyond Gurupa eee April 4th, 1898 eee 706 
Jamaica-Colon Ses .. July 1st, 1899 _.. A 
Bonny- Cameroun , .. May 29th, 1899. ae 
Latakia-Cyprus . June 2186, 1899  . "T 
Para-Maranham — ... . April 10th, 1899 ... oes 
Maranham-Ceara . July 25sh, 1899 vus 

LAXDLINNS. 
Oommunication between 
Salonika and Monastir ... March 23rd, 1899 ., - 
Communication with Swa- 
kopmund ... «+ 5. July 11th, 1899  ... July 22nd, 1899. 
Moulmein- Bangkok... .. July 18th, 1899  ... July 19th, 1899. 


The Telephone Bill.—In the House of Commons on 
July 24th the Bill as amended was discussed in Committee. Captain 
Sinolair moved its rejection, on the ground that it had become prac- 
tically a diffzrent measure since the second reading. Sir C. Oameron, 
speaking for those who advocated municipal control, thought the 
Bill had been enormously improved. Mr. Moulton considered that 
tbe measure embodi«d а discreditable surrender to a rich company, 
Mr. Hanbury defended the Bill, saying the license granted to the 
Nati nal Telephone Company would not be perpetual; only when 
rival licenses were granted for a pericd extending beyond 1911 would 
c: ncurrent licenses be given to the company. Where there was bond 
fide con petition there would be free intercommunios ion between 
the exchanges. He deprecated a policy of confiscation; privileges 
bad been given to the company which he would not bimeelf bave 
sanctioned, but by those privileges the hands of tbe Government had 
been tied. The amendment was negatived by 171 to 41, and the 
House entered upon the report stage. Shortly afterwards the dis- 
cussion was adjourned. Ths consideration of the Bill was resumed 
on the 25th inst., and a number of amendments were discussed. 

At а meetirg on July 26th the London Oounty Council resolved 
" that, in the opinicn of the Council, it is undesirable that as regards 
the area of tbe Oounty of London, the existing license of the 
National Te lephone Company should be extended for а further period 
beyond the year 1911, when the license will otherwise expire.” 


Telephone Office Hours.—A correspondent writing to 
the Times, cf July 21st, calls attention to the short hours observed in 
telegraph ‹ fi:ese—8 a. m. to 8 p.m. as a ruje—as compared with the 
all asy ar d light service of the National Telepnone Company, and 
calls fur an assurance that the hours shall not be curtailed when the 
Government assumes control of the telephone service. 


Reduction of Telegraph Rates to India.—We learn 
that in Ceylon, the Colombo Uhamber of Commerce has teken up 
a strong p. апі n witu regard to the excessive rat charged for tele- 
dois to Idia, and has decided to use all possible efforts to procure 
& reduction. : 


Wireless Telegraphy.—According to the Evening News, 
of 19th inst., an electrical engineer, named Schafer, has sucoreded in 
sending messages from Trieste to Venice, a distance of 40 miles. 

Wireless Telephony.—Dr. Peter Stiens, a Russian 
. Scientist, who is now in England, claims to have invented and 
developed a system of telephoning without wires over long distances. 


Another inventor who pots forward similar claims, is Bignor Mario 
d'Asar, who is shortly ooming to this country. 


———— — 


OONTRAOTS OPEN AND OLOSED. 


Barcarrota, Spain.—Joly 31st. The municipal anthori- 
ties of Barcarrota (Badejcs province) are inviting tenders until the 


Jlet inst. for the concession for the electric lighting of the town 


during a pericd of 10 years. Particulars may be obtained from, and 
tenders be sent to, El Secretario del Ayuntamiento de Barcarrota 
(Badajcz). 

Barking.—August 12th. The District Council wants 
offere for the free wiring of premises within the area of supply. See 
" Official Notices." 

Battersea.—August 31st. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), and batteries for the 
electricity works, Sve “Official Notices " July 7th. 

Belf.st.—July 31st. The Harbour Commissioners are 
preparea to recrive tenders for the convcrsion of a 2-ton jib crane 
{тош steam to electric power. Bec Official Notices" July 21st. 

Bukdale.—Aoguct 19th. Тһе Urban District Council 
invites tenders for the transfer of its electric lighting powers, 


Blackpool. — August 214. The Corporation wants 
tenders for 10 double bogie tramcars. See “ Official Notices.” 


Bridgewater House.—August 4th. The Bridgewater 
trustees want tenders for conduits and wiring for 500 lights in Bridge- 
water House, St. James's Park, S. W. See Official Notices.” 


Carlisle.—August 17th. The Corporation wants tenders 
55 boilers, engines, dynamos, and condensing plant. See Official 
otices.” | 


Denbigh.—August Ist. The North Wales Counties 
Lunatic Asylum Committee wants tenders for the supply of engines, 
dynamos, switchboard, injector, piping, snd foundations, also wiring 
of buildings for electric lig-ting. Ste Official Notices” July 7th. 


Edinburgh.—July 31st. The Council wants tenders for 
coal measuring and extensions to shafting, &c., for driving 
mechanical stokers. See Official Notices” July 14th. : 


Glasgow.—Jaly 31st. The Corporation wants tenders 
for the supply of concentric and single lead.covered main cables. 
Bee our Official Notices” July 14th. 


Glasgow.—August 2nd. The Corporation wants offers 
for the electrio work required in connection with its fire alarm and 
А В О telegraph systems. Specifications, &c., from the chief officer 
of the Fire Brigade, College Streets. 


Madrid.—July 31st. The Ministerio de Marina is in- 
viting tenders for an electric light installation for the floating naval 
school, 

Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection of elcctricity works for the city. Particulars 
on application to the clerk of the Gas Works (deposit 12s). 

Motherwell, N B.—Auzust 18th. The Commissioners 
invite teoders for machinery and works in connection with the 
proposed electric lighting of their town. See Official Notices.” 

Perth.— August 28th. The Commissioners want tenders 
for boilers, condensers, steam dynsm:s, switchboard, underground 
mains, and accessories. See Official Notices.” 

Portugal.—September 6th. Tenders are being invited 
by the municipal authorities of Oascaes, Portugal, for the concession 
for the electric lighting of the town. 

St. Mary, Battersea.—August 31st. The Vestry wants 
tenders for steam pumps, pipes, condenser, economiser, &c , switch- 
board, and boosters. See Official Notices." 

Salford.—August 8th. The Corporation wants tenders 


for eight 750-kw. continuous current steam dynamos for electric 
lighting and traction. See "Official Notices" July 7th. 


The War Office.—T he Secretary of State for War announces 


that tenders fur various articles, including electrical instruments, will 

robably be invited from time to time during the next 12 months. 
Маашагфатете who may wish to be applied to when tenders аге 
required, should address Mr. A. Major, Director of Army Contracts, 
War Office, stating the particular articles they manvfacture, and the 
names of at least two well-known firms or public bodies who have 
purchased from them, and are іп a position to certify as to the quality 
of their productions. 


CLOSED. 


Chatham.—Correction.—The contract for the wiring 
of the Town Hall and offices was let to Mesars. Stevens & Barker, 
Maid:tone; the fittings were supplied by the Edison-Swan Company, 
Limited, 

Crewe.—The Council has accepted the tender of the Hart 


Accumulator Company, Limited, for the supply of the storage 
batteries. 


Doneaster.— The Board of Guardians on July 22nd 
accepted the tender of the Keighley Electric Lighting Oompany 
(£2,700) for the electrical works at the new workhouse, 


Poplar.—The District Board of Works has adopted the 
report cf the Electric Lighting Committee tbat the following tenders 
be accepted :—Messrs. Babcock & Wilcox, boiler house equipment, 
£5,852; Mesars. Mather & Platt, with certain modifications in the 
wages clauses, engine house equipment, £16,200. 


Tynemouth.—The borrowing powers applied for by the 
Corporation have now been granted, and contracts to Messrs. Lacey, 
Clirehugh & Sillar’s epecifications have been placed as follows: 


Two 190-KW. steam dynamos, Holmes & Co., and Bellis & Со. .. 44,100 
One 190-kw. steam dynamo (traction), Westinghouse Company 


and Belliss & Со. .. ae 23 А oe 2,025 
Balancer and boosters, Siemens Bros. .. а T "E - 549 
Boilers, Yates & Thom ae si T ee e “ә ee 8,2415 
Economisers, Greev & Sons Sie э» By ve is 660 
Condensing plant, Goddard, Massey & Warner e ee .. 1,721 


Cooling tower, Klein & Co.. ; es T А oe T 
Feed pumps and pipes, Goddard, Massey & Warner as ec 910 


Travelling crane, Carrick & Ritchie Š x MA 215 
Lighting switchboard, Bertram Thomas T T V4 > 603 
Traction ji Westinghouse Company  .. ee ae 556 
A: cumulators, Pritchetts & Gold 24 аа T" as . 1,234 
Cables, Siemens Bios. & Co. we © T .. 6, 900 


Weston-super-Mare.—At aspecial meeting of the District 
Oouncilon July 19th the revised tender of Messrs. Stuart & Moore 
for providing telepbonic communication between the members of the 
Fire Brigade, at £302 бв. 3d., was accepted, subject to the firm main- 
taining the system for 12 months from the date of completion. 
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THE DUDLEY AND STOURBRIDGE frequent intervals. The construction of the line has bsen 
ELECTRIC TRAMWAJYS. carried out in two sections, the power house at Harte Hill on 


Ir is now about 15 years since the steam tramway from 
Dudley to Stourbridge was set to work, bat it cannot be 
said that the line has ever been made to carry the traffic 
lying toits hand. A miserable half-hour service, and that 
anything but regularly or punctually afforded, has alone been 
alttempted. Cars have been overcrowded and dirty, and 
generally the whole system has been a failure, though the 
line runs through a crowded district not served by any 
railway, except in a very indirect manner. The distance 
between the two towns is about six miles, and along the 
route lie the smaller places of Holly Hall, Harts Hill, 
Brierley Hill, and Round Oak. The British Electric 
Traction Company, however, entered into arrangements with 
the old company for the conversion of the line into one 
electrically worked, and as about half the line lies within 
the town limits of Dadley the acquiescence and broad- 
minded acceptance and help of the Dudley municipal View ox Caste HIL. 

authorities have been very weloome to the converting com- 

pany. The line has been reconstructed throughout to the old | E 
gauge of 3 feet 6 inches, and this was done while maintaining the borders of tte Dudley Corporation's authority being about 
the old service of steam cars. Steel girder rails of 89 lbs. to central. The first, or western, portion from the power house 


GENERAL VIEW or ENGINE Room. 


the yard have been laid оп а bed of concrete in the usual to Stourbridge was completed early in the present year, the 

modern system. The rails are in lengths of 50 feet with strong contractors for the track being Messrs. Dick, Kerr & Oo.; for 

fish plates and end plates, Askham’s steel points and crossings, the overhead construction, Messrs. Blackwell & Oo.; while the 

and they are double bonded throughout, and croas bonded at electrical equipment and nine cars have been supplied by the 
| F 
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British Thomson-Houston Company. Mr. C. H. Gadsby, late 
contract engineer, British Electric Traction Company, acted as 
engineer for the whole work until a few months since. For the 
remainder, or eastern section, of the line, from the power house 
to the old steam depót at the foot of the Castle Hill,at Dudley, 
the British Electric Traction Company have ben their own con- 
tractors, the permanent way work being under the oontrol of Mr. 
Howard Smith, the company's permanent way engineer, and 
the overhead construction and electrical work under the control 
of Mr. H. M. Sayers, the power engineer to the oompany: In 
the power house are three direct-coupled 100 Kw. seta, the firat 
two of which were supplied by the contractors for the first 
portion of the work, the third, exactly similar, baing supplied 
by the British Electric Traction Company themselves. Each 
set consists of one compound tandem engine of Ball & Wood’s 
make, with cylinders 11] inches and 18 inches diameter re- 
spectively, with a stroke of 16 inches. The speed is 235 
revolutions per minute, and the governor is of the inertia fly- 
wheel type and very sensitive in controlling the engines oa 
loads varying suddenly from nil to 50 per cent. overload. 
The fly-wheels are 78 in. x 17 in. face. To each engine 
ів oonnected а six-pole railway generator of the usual 
Thomson-Houston type. The engines are fitted with oil 
pumps and gravity lubricators, and there is also a connection 
which enables steam to be blown through the oil pipes from 
the main steam pipes for clearing pu . Sight feed lubri- 
cators are fitted to the H.P. cylinders and also a hand oil 
pump. The switchboard is built up of six panels of enamelled 
Vermont marble, viz. one panel to each of the three 
gaara the Board of Trade psnel and two feeder panels. 

t measures, including the sub-base, 10 feet 8 inches wide by 


denser plant. The water separators placed near to the 
engines are of. Messrs. Holden & Brookes make and drained 
by a Geipel steam trap. The engine pipes draw from 


ExTERIOR OF CaR SHEDS. 


a steam main 8 inches diameter placed along the rear wall 


of the boiler house, and connected by 6-inch steel pipes 


VIEW LOOKING TOWARDS SWITCHBOARD. 


7 feet 6 inches high, and carries the usual complement of am- 
meters and switchesiwith automatic cut-outs and Q B. switches 


on each feeder and generator panel, and a voltmeter on a 


bracket crane... The steam pipes to cach engine are 5 inches 
diameter and the three engines exhaust into a common 
exhaust pipe intended for the application of independent con- 


with the boiler junotion valves. There are three Lancashire 
boilers by Danks, of Netherton. They measnre 30 feet in 
length by 7 feet diameter, with furnaces of 33 inches 
arranged with Adamson flanged seams. The shell plates, of 
Batterley steel, are jth treble riveted with butt straps inside 
and out, and the furnaces are of j-inch plate with end 
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rings 13-inch. The boilers are of the standard Lancashire 


type las to staying 


blocks, and are provided with Hopkinson water-gauge 
fittings, feed valvee, slide valve gun-metal blow-out cocks 


with safety keys, 
steam junction 
valve, and low 
water safety valve, 
as well as a dead- 


ing pipe. 
Thr. working 
is 140 lbs, 
here are two Blake 
and Knowles feed 
pumps, each of a 
capacity of 1,000 
gallons per hour. 
Two water tanks, 
each of 10, 000 gal- 
lons capacity, are 
carried on 
at the side of the 
house with a clear 
headway beneath, 
over the passage 
leading to the 


engine room. The 
walls of the engire 
room are finished 


‘below in glazed 
bricks, and an over- 
head traveller of 6 
tons capacity com- 
mands Ee full 
length between end 
walls, being carried 
on corbels upon the 

ide walls. Oar 


sheds with room for 
24 cars adjoin the 
engine room, one 
shed being set apart 
for repaire. The 
architect for the 
‘buildings was Thos. 
Robinson, Esq., of 
‘Stourbridge. Mr. 
R. F. Browne bas 
acted as resident 
ineer for the 
British Electric 
Traction Company, 
and upon him bas 
also devolved the 
construction of the 
-overhead equipment 
from the power 
. house to Dudley. 
All frogs and 
: i and the 
metal portions of 
the section insula- 
tos are of gun- 
metal, ard the whole 
f the overhead 
work is double in- 
ulated, "Verus in- 
sulation being em- 


loyed on the 


üdley section with 


Brooklyn strain 


and globe insula- 
tors. Theears also 
are of gun-metal 
and well closed upon 


and circular in section. Hangers and pull-offs, also of gun- 
metal, are of the West End pattern. The span wire is a hard 
galvanised steel stranded seven No. 15 S.W.G. cable with 


girders — 


aud the constraction of the mounting 


BoiLER HOUSE. 
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MARKET PlAck, DUDLEY. 


the trolley wire, which is of No. 0 S. W. d., 


thimbled eyes to the Brooklyn strains and wrought-iron pole 
straps. The poles are of the solid swaged and sweated " type, 
the standard pole of the British Electric Traction Company 
for ordinary work being one of 7$ inches diameter at the butt 


and weighing 820 
lbs. Where stresses 
are more than 
usually heavy, poles 
of the same dia- 
meter, bat thicker, 
are employed, 
weighing 940 lba, 
while anchor poles 
weigh 1,140 lbs. 
Each pole has two 
collars and an orna- 
mental cast finial 
and base, centre 
poles having also 
an additional circu- 
lar raised wheel 
guard placed below 
the base. This tram- 
way exhibits the 
three usual forms of 
overhead oonstruc- 
tion; that with 
centre poles and 
double bracket 
arms is used on 
Castle Hill, a view of 
which we give, side 
bracket poles as 
used throngh a part 
of the town of 
Dudley, and span 
wires or double poles 
are used for the 
remainder of the 
eastern section and 
the whole of the 
western section. 


The appearance of 


centre poles with 
symmetrical double 
brackets is 

neat, bat we cannot 
say we prefer side 
bracket poles to the 
врап wire construc- 
tion, and we cer- 
tainly think muni- 
cipal authorities 
might consider the 
systems at Dadley. 
They will assuredly 
choose span wite 
construction in 
preference to side 
bracketa. 

In accordance 
with the usual 
Board of Trade re- 
quirements, the 
trolley wires, which 
are double through- 
out, are divided 
into sections about 
balf a mile in length, 
the end of each sec- 


tion being fed from 


& feeder box placed 
on the line of kerb. 
The feeder cables 
are carried into 
these boxes, which 
contain a white 


marble panel and four quick-break switches, one for each 
of the four trolley wires attached to the section insulator. 
Between the feeder box and the pole, the feeder cables, of 
Glover’s steel armoured type, are laid in wrought - iron 
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socketed pipes, which are screwed into the poles; the 
feeder cables emerge near the top of the pole, and are 
carried across to the section insulator, being much 
less obtrusive than the feeders of that portion of the 
line between the power house and Stourbridge. The 
mains are Oallender's, laid in bitumen in woolen 
troughs. From the power house to Dudley three cables of 


INTERIOR OF CaR SHED. 


0°25 area extend as far as the junction of the Cradley line, 
beyond which point one cable only is carried to the end of 
the line. One of the three cables is a negative feeder ; of the 
others, one serves the Dudley section, and the other supplies 
current to both the Kingswinford line, so far as it extends 
within the municipal area of Dadley, and the Cradley line. 
There is also a test and telephone cable containing pilot 
and telephone cores, each core consisting of 
7/22 wire. ; 

On the outskirts of Dadley the feeders — 
from the Dudley Corporation power station 
are brought to a large junction pillar, con- 
taining the necessary switches to enable the 
Corporation station to supply current to the 
line within their own area. At the same 
point also the negative return of the Corpors- 
tion is heavily clamped to six stout bonds 
fixed to the rails, The western section is 
supplied from the company’s own power 
house through a cable of 0°5 section, from 
which also will be supplied the current for 
the lines to Kinver and Kingswinford, the 
latter line being almost wholly outside the 
limits of the Dudley municipality. There 
are also the necessary test and telephone cable 
and the negative feeder. The track generally is 
single, with numerous tarn-outs; these are 
three chains in length. Portions of the track, 
however, are double, namely, from the old 
depót at the foot of the Castle Hill all the | 
way up the hill as far as the Castle gateway. 
In the Market Place of Dudley a short 
length of interlaved track has been employed, 
and there is a length of double track from 
the junction of the Cradley line towards the 
power house to a point about one furlong 
from the Kingswinford Junction. The 
trolley wire is suspended at a height of 20 feet on the span 
system and 21 feet on the bracket arm system above the 
rails. Teiephones are placed at every half mile. The feeder 
pillars carry а separate small marble panel for the pilot and 
test wires, the lightning arrester being on the main panel. 
The line is double bonded thronghout, the western or 
Stourbridge half with Oolumbia bonds, and the eastern or 
Dadley half with these and Neptune bonds of 6/0 8.W.G. 


The car barns, two}in number, each contain four tracks 
for three cars each, or 24 cars in all, the repair shed holding 
two cars. A connection is arranged at the large feeder 
pillar of the Corporation, so that current can if necessary be 
supplied to the line from either the company’s own station 
or from that of the Corporation. 

We may add that» the overhead material on the eastern 
section has been supplied, as regards in- 
sulatore, &c., by the Electric Tramway 
Equipment Company, of Birmingham, who 
also supplied the overhead switches for the 
whole syatem. | | 

In accordunce with the Board of Trade 
regulations, guard wire of No. 8 8.W.G. 
has been freely used under all telephone 
and telegraph wires, and earthed to the 
rails at numerous points. | 

It is worthy of note that the first cars 
were run over the whole line withont a 
single mishap to the trolley which never 
left the wires on the round journey. The 
cars are of the single-deck fcur-wheeled 
{уре with Peckham trucks and 30-inch 
wLeels geared 4 to 1 to G. E 800 motors; 
series parallel controllers are employed and 
emergency electrical brakes, as well as the 
ordinary hand brakes. The lighting circuit 
of the cars is parallel with the power 
circuit with five lamps iu series of anchored 
filament type. | 

The cars have a seating capacity of 28 
passengers. They measure 18ft.8 in. long in 
the body by 6 feet wide, and are 27 ft. 8 ip. 
in length overall The wheel bare is 
6 ft. 6 in. The bottom frames are of oak 
with pillars and roof sticks of ash and a 
clerestory with swing ventilators. Windows are of } inch 
plate glass. The controllers are of the well-known K 2 type. 
“ Common sense" sand boxes with pedal control are fitted. 
The gears are of cast-steel with cut teeth and soft steel cut 
pinions, and the gears are entirely encased. Electrical 
heaters are provided on the cara. 


In connection with the Dudley and Stourbridge lines 


700 Kw. GENERATOR AT NiaGARA FALLS. (See page 158.) 


there are several extensions now under construction, or soon 
to be commenced, viz., the Kinver Light Railway, which 
branches off from the line about a mile from Stourbrid 

and extends 4} miles to the town of Kinver, noted particularly 


for the scenic beauties of Kinver Edge—a famous holiday 


resort for Black Country people. Kinver is also 
notewortby for the presence of quite a number of 
troglodytes, a peculiar people who ure not yet extinct 


* 


— 
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| even in England, Midway to the power house, the Kings- 
Wipford line branches out and returns to the main line at 


. * Holly Hall, having made a oironit of 5 miles through the 


country town of Kingswinford. From the outskirts of the 


town of Dadley another branch line of 23 miles is in process 


of constraction to Cradley Heath through Netherton, famous 
as the place whence comes Netherton iron. The Wolver- 
hampton line again branches out from Dudley Town. 

The total length of line already construoted or in progress 
is as follows :— | | 


Dadley and Stourbridge —— ... 52 miles. 
Kin ver 4 дв £s ww 44 „ 
Cradley Heath [Il : +06 eee’. eee . 23 "EI 
Kingswinford  ... ess "T „ AA Vp 
Btourbridge Town extension ... ... $ 1 
183 miles. 


in addition to which, there is the Wolverhampton line in 


In Dudley itself, the car service will ultimately be 
very frequent, no fewer than five distinct services cul- 
minating in Dudley, and we venture to say from a 
pretty extensive experience in the district that the traffic 
will be heavy. So far as relates to such portions of the above 
lines as are within the Dudley area, power will be supplied 
by the Dudley Corporation from a power house at 
Sprinzemire. A temporary station has been erected with 
Babsock boilers and two 100-kw. Westinghouse balt-driven 
sets. The permanent equipment will be more considerable, 


and will include three 200-Kw. sets, direct connected, and a 


smaller 100-Kw. set, but the station is also to serve for 
lighting the town, the three-wire system baing adopted. THe 
station is in charge of Mr. Marsh, the electrical engineer to 
the Dudley Corporation. uu" 

The line was inspected on July 25th by the Board of 
Trade, and found to fully comply with the requirements ; 
permission being given to commence running at once, a 15 
minutes' service was immediately begun. 

For some weeks cars have been running on the line for 
the purpose of instracting motor men, and as soon as the 
Board of Trade certificate has been received as full a gervioe 


as can be afforded by the present nine cars wil bs run. 


Another nine cars are nearly ready for delivery by the 
Brush Company, of Loughboro' making 18 in all, with 
which the contemplated rapid service will then bs run. 


BUFFALO AND NIAGARA FALLS. 


Іх the Review of June 28rd was given a short desoription 
of the new dynamo recently installed by the Buffalo and 
Niagara Falls Electric Light and Power Oompany, of 
Niagara Falls, together with two-illustrations of the lowering 
of the field over the Niagara cliff. This dynamo has now 
been set up in the power house of the Niagara Falls Hydraulic 
Power and Manufacturing Company at the water's edge in 
the Niagara gorge, where it is direct connected toa 2,500 H.P. 
tarbine (see figure on page 152). The dynamo will 
furnish current for the incandescent lighting system of the 
City of Niagara Falls, and will supply 18,000 lights, but this 
number will not constantly be fed by it, for the reason that 
& portion of the current supply for this service will come 
from another station of the Buffalo and Niagara Falls 
Electric Light and Power Company opposite the power 
house of the Niagara Falls Power Company. The dynamo 
was made by the Walker Company, of Cleveland, and was 
installed under the supervision of Frank G. Lott, manager of 
the B. & N. F. E. L. & P. Co., who at one time was located 
in London. | 


The City of London Electric Light Company.—This 
company announces reductions in the prices of electricity. 
Every consumer is given the option of choosing from two 
methods of charging for lighting, and two for power, heating, 
and cooking purposes. One of the methods for lighting is 
an all-round price of 44d. per Board of Trade unit; one for 

wer, &c., an all-round price of 24d. for the same amount 
of electrical energy. Threatened competition seems to be 
having its effect, 


— 
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.THE REPORT OF THE PACIFIO OABLE 
„ t г COMMITTEE. UN 


| (Continued from page 68.) 


IV.—WnuaT REVENUE WILL ARISE FROM THE TRAFFIC 
WHICH MAY BE EXPECTED TO PASS OVER THE CABLE? 


Before going into the amount of ?evenue which might 
reasonably be expected to accrue to the Pacific cable, it would 


be well to examine the evidenoe given relative to the traffic- 
carrying capacity of the core of the Vanoouver-Fanning 
Island section, which will, of course, determine the through 
rate of в of the whole line; we will, therefore, deal with 
this section alone. A certain amount of confusion was intro- 
duced by the fact that the usual standard “word” (of five 
letters) was not adhered to throughont. This standard is 


generally recognised and used in referring to the carrying 


capacity’ of cables, but we find that, amongst othere, Sir 
W. H. Preece has not seen fit to adhere to it in this instance, 
although it is used throughout the latest edition of the 
* Hand-book of Telegraphy,” of which ke is one of the 
authors. In the advertisement for tenders, one of the 
conditions was that “the calculated speed for each section 
of the cable shall in no case be less than 12 words per 
minute.” We find in the evidence that the India-Rubber, 
Gutta-Percha and Telegraph Works Company amended the 
core which had been included in their tender (without asking 
for any corresponding increase in the price) ; this action was 
taken by them after reoeiving opinions from Lord Kelvin 
and Mr. Herbert Taylor, who were consulted by the com- 
peny in view of the great differenoe between the core they 
had suggested in their tender, and the very heavy core 
estimated for by the advisers of the General Post Office. 
It appears that there was a slight variation between the 
weights of the core originally caloulated by this company 
and those given by Mr. Taylor and Lord Kelvin. The core 
adopted was that calculated by Lord Kelvin, viz. :—552 lbs. 
of copper and 368 lbs, of gutta-percha for a length of 3,560 
nautical miles, which inoluded 10 per cent. of slack after 
laying. In the case of W. T. Henley's Telegraph Company, 
the core is given as 650 lbs. of copper and 400 lbs. of 
gutta-percha ; no length is given by Mr. Theophilus Smith, 
who represented this company, but from his experience in 
laying other deep-water cables, the amount of slack required 
is given as from 7 to 8 per cent.; by adding this 8 per cent. 
to 8,220 miles, which is the distance between Vancouver and 
Fanning as given by the highest authority, Admiral Wharton, 
we get 8,478 nautical miles as the length of cable after it is 
laid. Mr. Alexander Siemens proposed to use а oore of 
500 lbs. of copper and 820 Ibs. of gutta-percha. The length 
of the span we are dealing with is given as 8,800 miles, but 
no mention is made of the amount of slack to be added. 
In the case of the Telegraph Oonstruction and Maintenance 
Company, the core recommended had 650 lbs. of copper and 
400 lbs. of gutta-percha, the length of the section, including 
10 per cent. allowance for slack, being given as 8,650 
nautical miles. Sir W. Н. Preece, on being questioned, did 
not support the 940 Ibs. of copper and 940 lbs. of gutta- 
percha core originally designed by the General Post Office 
authorities, but suggested another. We quote from the 
report :—Lord Selborne’s question (No. 1,898) : “I wish to 
get this quite clearly, if you please. Whereas in 1893 you 
advised for this cable, or, rather, for this section of cable, 
а cable of the massive type of 940 lbs. copper and 940 Ibs. 
gutta-percha; the probability is, that if you were to recon- 
Bider the matter now in the light of more recent experience, 
you would recommend 600 gutta-percha and 750 copper" ? 
—‘ That is so.” On this Lord Selborne put the succeeding 
question, as follows :—“ I need not point out that the dif- 
ference of cost between the first and the second specification 
would be very great ? " 

The Post Office core thus stands for the moment at 
750 lbs. of oopper and 600 lbs. of gutta-percha. The dis- 
tance from Vancouver to Fanning Island is given as 3,298 
miles, a figure which Sir W. H. Preece said would probably 
be confirmed by Admiral Wharton. This, however, was not 
the case, as the hydrographer made the distance 78 miles 
less, which is а matter of considerable importance in a long 
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cable, as the additional length means in this particular case 
the decrease of the carrying capacity of the cable by four or 
five lettars per minute, or about 5 рзг cent. This remark 
also applies, but in a slightly different degree, to the length 
given by the Telegraph Construction and Maintenance Oom- 
pany, which exceeds Admiral Wharton’s length by 96 miles. 
As regards slack, 124 is given here as the percentage amount 
to be added to the overground distance, thus making the 
length of the cable after it is laid 8,710 nautical miles. The 
representatives of the Eastern Telegraph Company took a 
соге of 650 Ibs. copper and 400 lbs. gutta-percha, and, after 
a slight discussion among themselvee, agreed that from 18 to 
15 per cent. of slack was the right thing. The distance 
between Vancouver and Fanning was given by Mr. Saunders 
as 8,300 miles, or 88 miles more than that given by Admiral 
Wharton, therefore а somewhat similar remark as to per- 
centage decrease of carrying capacity as was made in the 
case of Sir W. H. Preece also applies in the case of the 
Eastern Telegraph Oom any. By adding the 15 per cent. 
we get 3,795 miles as the length of this section when laid. 
From Mr. Lamb’s evidence we learn that the Post Office 
core is ш xm б апа now wid La 800 Vois 
copper and 550 of gutta-percha, thi uction bei 
named Post Office revised,” and flatteringly alluded to a 
* Mr. Preece’s model cable;” the amount of slack mentioned 
by Mr. Lamb in calculating the cost of the working and main- 
tenance of the cable is 15 per cent., which, if added to 
the overground distance given by the Post Office, makes the 
cable have a length of 8,798 miles after laying. Mr. Herbert 
Taylor spoke of the core as 650 lbs. of copper and 400 lbs. 
of gutta-percha, and of the slack as being 10 per cent., but 
gives no lengths. Dr. Alexander Muirhead, in his evidence, 
stated that a core with 650 lbs. of copper and 400 Ibs. of 
gutta-percha would be most suitable, as allowing for extra 
pressure of traffic, as with antomatic curb transmission such 
a core would give 19 words per minute, but he gave no data 
as regards either length or slack. Mr. Reeves pointed out 
in connection with the slack requisite that the French cable 
laid in the Pacific between Australia and New Caledonia had 
only an allowance of 5j per cent. of slack. (This amount 
is given as 6 cent. in the proceedings of the Telegraph 
Conference held in Sydney in 1896.) 

We have given abpve the various opinions as to the 
weights and proportions of conductor and dielectrio recom- 
mended by the various witnesses. For the sake of 
comparison only as to tbe relative ing pra of these 
cores, we will now assume a set of cables all of the same 
length, say, 8,600 nautical miles, but provided with the 
various cores mentioned by the witnesses, using the same 
standard for all. In this calculation we have the following 
result. In the last column we give the number of words 
which each оого would carry ja by а common 
каса, but taking the actual lengths as estimated after 

ying :— 


| Over a pty ns of 8,600 | Over спе е ав 


= | „ Words” ` “Worda” 
Core. pe Length. | r 
minute, ute. 
CCC | 
Silvertown Company ... | 552/368 | 1472 | 3,560 | 1506 
Henley's Oompany . | 650/400 167 9,478 17 87 
Siemens Company .. 500/320 | 131 3,630 | 1987 
truction pany... 650/400 167 | 3,650 16 22 
, 940/940 | 3007 | 3,710 | 2832 
Post Office 750/600 | 2177 , 3,710 | 2050 
| 800/550 | 9166 | 3,793 | 1951 
Eastern Com ‚| 680/400 | 167 | 3,795 | 15 02 
А or j 
NOTES. 


Gas Eogines v. Electro-Motors.— With the advent cf 
the Westinghouse engine, English gas engine manufacturers 
will have to look to their laurels, and some of them might 
with advantage be somewhat more guarded in their extrava- 


gant claims, The Westinghouse engine, which is describad 
and illustrated in our other pages, and which seems equal, 
if not superior, to the best practice of to-day, is not claimed 
to give better figures than 14d. per KW.-hour, that is, 
abont the cost of the best electro-motor results. Yet Messrs. 
Bilbie, Hobson & Co., in a circular which is going the rounds 
of the profession, claim that the gas engine is about four 
times less costly than the electro-motor. We have never 
come across а more one-sided statement of the relative 
economies of gas engines v. electro-motors, for while the latter 
are credited with an alarming friction load, “ that is to say, 
the power taken to drive the motors themselves as apart from 
the power they tranamit to the machinery,” fearful losses in 
distribution, and awful wear and tear of an expensive natare, 
not a word is said regarding gas engine repairs, depreciation, 
oil, power taken пр in running empty, water, &. Only the 
gas copsumption enters into the caloulation of Messrs. Bilbie, 
Hobson & Co., and, therefore, assuming an average load of 
10 H. p., electricity costs, for a working yeer of 2,500 hours, 
£284, as against gas at £62. In actual practice, state 
these enthusiasts, * we are prepared to say that the gas 
engine would show a saving even than this.” 
Twenty cubic feet is their allowance per B.H.P. per 
hour, which, at a cost of 2s. 6d. per 1,000, would 
equal *6 of a penny per BH.P.-hour. Now the 
Reading Electric Supply Company informs us that 
a 10-н P. gas engine, when in first rate condition, consumes 
22 cubic feet per indicated н.р.-ћопг. The loss in friction in 
the engine itself—an item carefully overlooked by Messrs, 
Bilbie, Hobson & Oo.—is 2} I. H. P., which loss, of course, 
remains practically constant at all loads. The gas ооп- 
sumption will, therefore, be found to be :— 


At full load, 274 cubic feet per B.H P.-hour. 


. 99 hal 99 » » 99 » 
» quarter 39 44 99 99 99 99 

Which, at 2s. 6d. per 1,000, averages nearly double the sum 
allowed by the “ Stockport " representatives, and this, when 
calcu on the best obtainable results, which, in com- 
meroial practice, as the company very fairly remarks, are 
only realised in a very few cases. So far as oil is concerned, 
it is practically ni? in an electro-motor. Ina gas engine it 
is considerable. An electro-motor requires no attendance 
beyond an occasional cleaning. Wear and tear is considerable 
in а gas engine, but next to nothing in an electro-motor. A 
gas engine is generally kept running light if not wanted for 
1 time, 1 an ошоо can be shut down pu 

with the greatest ease, thus saving energy. An 
electro-motor, when required, can greatly exceed its nominal 
or rated power ; а gas engine does not this advan 
All these items, together with others such as the extra initial 
outlay for gas engines of corresponding H.P., interest on 
extra ap , &c., have been carefully withheld, and we ask 
Messrs. Bilbie, Hobson & Co., whether they consider their 
circular fairly represents the matter of gas engines v. electro- 
motors? For our own part, we challenge the acouracy of 
their figures, and shall shortly proceed to show their asser- 
tions to be based on wholly inaccurate and erroneous data, 
and at the same time give our readers what we hope will be 
at least an approximation to the trath. 


The American Electre-Therapeutic Association.— 
This Association will hold its ninth annual meeting at 
Washington, D.O., September 19th, 20th, and 21st, 1899. 
The president is Dr. F. B. Bishop, and the chairman of the 
Committee of Arrangements is Dr. D. Peroy Hickling, 
No. 221, Third Street, N.W., Washington, D.C. Willard's 
Hotel has been chosen for the head-quarters, and special 
rates have been made for all interested in this meeting. Many 
able papers have bsen promised, and а very successful 
scientific meeting is assured. There will be a large and 
varied exhibition of electro-therapentic apparatus in Willard’s 
Hall during the meeting of the Association. The Com- 


mittee also promises a very pleasant social programme, 
including a reception by the President of the United States, 


an excursion to Mount Vernon, Arlington, and Alexandria, 
&o. The Committee earnestly hope that every Fellow, 
Active, Honorary and Associate, will be present at this 
meeting, a8 they want to make it rank among the notable 
meetings of the Association. 
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Reduction of Metals at very High Temperature.— 
A discovery made by Dr. Goldschmidt, of Essen, though 
not directly electrical, may interest our readers, inasmuch as 
it depends on the utilisation of alaminium in the reduction 
of metallic oxides to the metallic state. The powerful action 
of aluminium in abstracting oxygen from other metals has 
been known since 1845, when the subject was investigated 
by Wöhler, but with small quantities of metal only, since 
aluminium at that time was very expensive. The industrial 
application of this property could only be thought of 20 
„when the production of aluminium was made 
much lees costly by electric smelting. The question attracted 
the attention of Dr. Goldschmidt when he was commissioned 
at Krupp's works to discover a simple and cheap method of 
producing pure chromium. It was known at the commence- 
ment of the experiments that when powdered aluminium was 
thoroughly mixed with the oxide to be reduced, and a high 
temperature ve are on the stability of the oxide to 
reduced, applied, that the process of reduction once started 
continues of itself. The problem to be solved was to fird a 
means of starting the reduction. After various unsuccessful 
experimente, Dr. Goldschmidt succeeded in igniting a mix- 
ture of chromic oxide and alaminium by the blowpipe flame. 
When once started, the reduction process swept through the 
whole mixture, with the final result that the pure metal 
collected in the bottom of the vessel and a slag of corandum 
collected on the top. A more convenient means of igniting 
the mixture was found in barium peroxide. This substance 
was made up with shellac into balls about the siz3 of a 
cherry, each ball being furnished with a stalk of magnesium 
ribbon. One of these “ cherries” was laid on the top of the 
mixture (the top of which had been previously sprinkled 
with barium peroxide) and the magnesium ribbon was 
ignited. The ignition of the “cherry” by the magnesiam 
started the process of reduction, which then spread 
through the whole mixture. After the reduction 
process is started, sand is usually sprinkled over 
the contents of the crucible. So rapid is the process, 
that the outside of the crucible does not even become hot, 
though the temperature inside is probably over 2,000? C. 
The process can even bə carried out in a wooden vessel 
coated with sand. The only metal which has hitherto 
resisted this reduction process is vanadin. The practical 
үш of this process will depend on the price of 
aluminium, which every year is becoming cheaper. The 
objecta attained by the invention are the production of 
metals in a high degree of purity, and the production of 
corundum, an extremely valuable grinding and polishing 
ial, coming next in hardness to the diamond. Minute 
ruby crystals have been found in the corundum slag. The 
is also applicable in difficult soldering processes, even 
the ends of rails in situ may be soldered or welded together. 
The latter operation is carried out by supporting in a suit- 
able vessel a mixture of aluminium and iron rust round the 
rail joint, and igniting as above described by the “cherry.” 
For every joint about 8 lbs. of aluminium is required. An 
advantage of the prooess is that the quantity of the mixture 
necessary to give the required heat can be easily calculated 
beforehand. 


Some Electric Properties of Amalgams.—As the 
thermal capacity of an amalgam is approximately equal to 
the sam of the thermal capacities of the components, the 
heat of amalgamation is practically constant, and hence also 
the temperature coefficient of the E.M.F. must be constant, 
being given by the expression E/T — /n e; the E. M. F. 
should, therefore, be a linear function of the temperature. 
The E.M.Fs. of cells of zinc and cadmium amalgams of 
various concentrations, and of amalgams against pure metal 
were determined, und it was found that, except in the case 
of the highest concentrations, the E. M. F. was in accord with 
the value calculated by the usual expression, and that Е/т was 
constant and not affected by the nature of the anion. The 
heat of amalgamation of cadmium was found to be 505 cals., 
and that of zinc — 2,255 cals. The contact E. M. F. between 


the pure metal and amalgam was also determined, and was 


only с in the case of cadmium amalgam, for which 
it reached about 0 05 volt. The above is an abstract of a 
paper by Theodore W. Richards and G. N. Lewis in the 
Zeitschrift für Physikalische Chemie, Vol. 28, pages 1—12. 


determinations of the effect of 


Influence of Pressure on the Electrical Con- 
ductivity of Solutions.—The influence of pressure is due 
to the changes produced in (1) volume, (2) viscosity, (8) 
degree of dissociation, (4) dissociation of the solvent, and is 
given by the equation 1/A x d /d p = l|v x dv|d p + 
1» x d ydp + 11a x d aſd p + Ха, x dajdp. The 
last term may be neglected if the number of ions of the solute 
far exceeds that of the solvent ions. The volume changes of 
aqueous solutions have been calculated in previous gp 
and the first partial value is obtainable. From Cohen 's 
on viscosity, the 
values 1/n x dd p are also obtainable for sodium chloride 
solutions. The effect of pressure on the dissociation constant 
is given by the expression d log. kid p = — А v/1,000 RT, 
where A v is the volume change (which must be expressed as 
a funotion of the pressure), consequent on the dissociation of 
а gram-molecule of the solute. The values 1/4 x d ajd p are 
hence obtained, and from the sum of the three partial values 
the total preesure effecta are calculated for pressures of 100, 
200, 800, 400 and 500 atmospheres. The variation of the 
pressure effect with varying degrees of dissociation is seen in 
the case of the chlorinated acetic acids; the values for 1/A 
x d X|d p decrease with increase of dissociation, and are in all 
cases in good accord with the values found. In the cases of 


aqueous solutions of ammonia and water, the volume changes 


consequent on dissociation are unusually great, hence also 
the conductivity change due to pressure; in the case of 
ammoniacal solutions the found and calculated values are 
compared, with fair agreement. For very dilute solutions, 
the dissociation of the solvent becomes imported, and this is 
allowed for in the case of dilute solutions (v = 500 tov = 
50,000) of hydrogen and sodium chlorides; tbe pressure 
effect is found to increase rapidly with dilution, but not as 
rapidly as calculated. The apparatus employed for the deter- 
mination of conductivity at high pressure is described, and 
the results of the determinations are given, the compounds 
examined being solations of acetic, monochloracetic, dichlor- 
acetic, trichloracetic, phosphoric, citric, tartaric, benzen- 
sulphonic and hydroferrocyanic acids, sodium phosphate, 
tartrate and chloride, potassium citrate and ferrocyanide and 
ammonia. The above is an abstract of a paper by A. 
Bogojawlensky and Gustav Tammann in the Zeitschrift fur 
Physikalische Chemie, Vol. 27, pages 407—473. 


Molecular Fatigue.—We read in a Belgian contem- 
porary that :— | 

Metals get tired ‘as well as living beings. Telegraph wires are 
better л dei a Monday асе А Hatarday, 3 of their 
Sanday rest, and a rest of three weeks adds 10 per cent. to the con- 
ductivity of a wire. | : 
We wonder what the conductivity would be in six months, 
at this rate! 


Rare Brazilian Sand used for Incandescent Hantles. 
—The Monszite or Prado sand, which is used in the manu- 
facture of the Auer" incandescent mantles, is found at 
Bahia, Porto Segnro, and in small quantities in Matto 
Grosso, Brazil. In the first two places the sand is found 
close to the shore and is derived from the decomposition of 


the neighbouring наа It is of a dark yellow colour, like 


gold, and very heavy. The following is an average 
analysis :— 
Aluminium .. 8 per cent. 
Cerium ... e... 62 to 70 per cent. 
Iroen . 23 per cont, 
Lanthanum ... TE .. 23 per cent. 
Thorium А ә 14 to 33 per cent. 


| 1 to 2 per cent. 


156 THE ELE 
Electrical Engineers R. E. Volunteers.—The. second 
detachment of this corps will leave Waterloo Station for 


Portsmouth on Saturday, 29th inst., at 11 20 a. m., to undergo 
its annual training for eight days. 


Appointment Vacant.—The Layton District Council 
requires a shift engineer; salary £100, rising to £150 per 
annum. See “ Official Notices.” 


NEW COMPANIES REGISTERED. 


District Electric Supply Company, Limited (62,822). 
—This company was registered on July 1st, witha capital of £1,000 in 
£1 shares, to carry on the business of an electric light and power 
supply company, electricians, electrical and general engineers, &c, 
The first subscribers (each with one share) are:—Rob»rt D. Baxter, 
22, Lansdowne Orescant, Notting Hill, solicitor; Alexander W. 
Johnson, St. Kilda, Oranes Park, Surbiton, solicitor; Rb irt C. Kerr, 
Glendown, Queen Anne Avenue, Bromley, Kent, solicitor; David M. 
Carr, 45, Lansdowna Road, Notting Hill, W., solicitor; James Gleaz r, 
75, Qieen's Road, Wimbledon, clerk; Robart B. Somerville, 42, 
Hamilton Road, Bromley, clerk ; and Allan E. Read, 22, Morella Road, 
Wandsworth Common, S. W., clerk. Ragistered without articles of 
association. Registered office, 19, Victoria Street, S. W. 


Epstein Electric Accumulator Syndicate, Limited 
(62,846).—T his company was registered on July 4th, with а capital 
of £10,000 in £1 shares, to adopt an agreement with Roger W. 
Wallace for the acquisition of cortain patents and property, to manu- 
facture and sell secondary batteries, and to carry on the business of 
an electricity supply company. The firat subecribers (each with one 
share) are :—A. E. Unwin, 25, Tabb's Road, Harlesden, N. W., gentle- 
man; D. Thomson, 81, Kyverdale Road, Stoke Newington, N., book- 
kseper; J. W. Hillyer, 3, Seventh Avenue, Little Ilford, Е, clerk; 
F. Wainwright, 50, Hewitt Road, Harringay, N., m ing clerk; 
Е. J. Richardson, 424, Noble Street, E. C., solicitor's о erk; H. 8. 
Church. 5, Belmont Road, Ilford, clerk; and J. H. German, 3, Askew 
Road, Uxbridge Road, W. The number of directors is not to be less 
than three nor more than six ; the subscribers are to appoint the first ; 
qualification, one share. 


Epicyclic Manufacturing Company, Limited (6 2,849). 
—This company was registered on July 4th, with a eapital of £20,000 
in £10 shares, to acquire any patents relating to the regulation of 
mechanical power, to adopt an agreement with the Epicyclic, Limited, 
and to carry on the business of mechanical and electrical engineers, 
machinists, tool makers, &c. The first subscribers (each with one 
share) are:—J. C. Howell, 24, Queen Victoria Street, E. C., engineer; 
J. Harrop, Gorssinon, near Swansea, engineer; W. L. Agnew, 11, 
Portman Square, W., gentleman; Р. E. Scrutton, 24, Victoria Street, 
E. O., gentleman ; Н. T. Rowntree, 24, Queen Victoria Street, E. O., 
clerk; A. Austin, 8, Union Ооп, E O., solicitor; and R. Austin, 8, 
Union Court, E. O., solicitor. The number of directors is not to be 
less than two nor more than five; the first are J. О. Howell and J. 
Harrop. Registered office, 24, Queen Victoria Street, E. O. 


Newcastle Engineering Company, Limited (62,858). 
his company was registered on July 5th, with a capital of £15,000 
in £1 shares, to acquire the business now carried on at Dunston, 
Darbam, as The Phonix оао e Paris to enter into ап 
agreement with J. Mande and J. W to acquire the patent rights 
lu respect of Silverite Metallic ing,” and to carry on the 
business of electrical and cycle manufacturers, 
motor car builders, tube makers, &c. The first subscribers (each with 
one share) are :— Stephen Percy, 161, Northumberland Street, New- 
castle-on-Tyne, sanitary engineer; E. Mortimer Reid, 52, Dean 
Street, Newcastle-on-Tyne, chartered accountant; Т. G. Bowden, 42, 
Mosley Street, _ Newcastle-on-Tyne, chartered accountant; Jas. 
Routledge, 46, Sidney Grove, N ewcastle-on-Tyne, superintendent ; 
Cecil W. Downie, Linden Road, Gosforth, wholesale druggist ; Charles 
H. T. Pelmear, 7, Granville Street, Gateshead-on-Tyne, engineer ; and 
William М. Pybus, janior, Post Office Ohambers, Newcastle-on-Tyne, 
solicitor. The first directors (to number not less than three nor 
more than eleven) are Joseph Maude, James Wardle and others, to 
be nominated by the subscribers ; qualification, £100; remuneration, 
£100 per annum divided bstween them. Begistered office, 6, 
Exchange Buildings, Lombard Street, Newcastle-on-Tyne, 


Edison-Bell Automatic Phonographs (Scotland) 
Company, Limited (4,313).—This company was registered at Edin- 
burgh on July 6th, with a зара, of £15,000 in £1 shares, to acquire 
from the Edison-Bell Consolidated Phonographs Company, Limited, 
a license to use certain inventions and letters patent, and to carry on 


the business of manufacturers of phonographs and telephones, elec- 


tricians, mechanical and chemical engineers, &c. The firat subscribers 
(each with one share) are:—John McFarlane, 151, North Street, 
Glasgow, grain merchant; Peter Bart, 153, Qaeen Street, Glasgow, 
engineer; John Macdonald, 72, Great Clyde Street, G w, manu. 
facturing chemist; John Orme, H Cottage, Bishopston, chartered 
accountant; James Davis, 168, St. Vincent Street, Glasgow, chartered 
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accountant; Thomas Wilson, 129, St. Vincent Street, Glasgow, 
solicitor; J. Wilson, 39, Gibson Street, Hillhead, Glasgow, writer. 
The number of directors is not to be lessthan twonor more than five; 
the subscribers are to appoint the first; qualification, 200 shares ; 
remuneration as fixed by the company. Registered office, 168, St. 
Vincent Street, Glasgow. 


British Westinghouse Electric Manufactaring Com- 
pany, Limited.—This company was registered on Jaly 10th, with a 
capital of £1,500,000 in 200,000 preference shares of £5 esch, and 
50,000 ordinary shares of £10 each, to adopt an agreement with the 
Westinghouse Electric and Manufacturing Oompany, constituted 
under the laws of the State of Pennsylvania, U.8.A., and to carry 
on the business of electricians, engineers, and makers and suppliers 
of electricity for the purposes of heat, power, light, or otherwiss. 
The first subscribers (each with one share) are:—J. Annan Boyce, 8, 
Austin Friars, E. O., merchant; О. W. Benson, 66, New Broad Street, 
Е C., merchant; J. Lawrence, Oaklands, Henley, Surrey, newspaper 
owner; R. О. Parsons, 39, Victoria Street, Westminster, civil engi- 
neer; G. Westinghouse, 32, Victoria Street, Westminster, manafac- 
turer; L. Bannister, 32, Victoria Street, Westminster, manufacturer ; 
Е. G. Farish, 574, Old Broad Street, E. O., solicitor. The number of 
directors is not to be leas than five nor more than nine; the first are 
Geo. Westinghouse, Lemuel Baunister, Hon. R. O. Parsons, МІСЕ, 
C. W. Взпвоп, J. Lawrence, and J. A. Bryce; qualification, £1,000; 
remuneration, £500 each per annum (£1,000 for the chairman), and a 
nme v the profits. Registered office, Cornhill Ohambsrs, 63, Corn- 

? . e. 


General Engineering Company, Limited (62,951).— 
This company was registered on July 12th, with a capital of £15,000 
in £1 shares (6,500 preferred ordinary), to acquire the business of 
the Electrical and General Engineering Oollege and of the Electrical 
and General Experimental Engineeriog Works, carried on by G. D. 
de Tanselmann at 2—4, Penywern Road, Earl's Court, S.W., and to 
carry on the business of electricians, engineers, light and power con- 
tractors, dynamo and electrical apparatus manufacturers, &c. The 
first subscribers (each with one share) are:—G. W. de Tanz3lmann, 
6, Penywern Road, S. W., electrical enginesr; О. E Oree, 12, Nevern 

dad, Earl's Court, 8.W., barrister; A. W. Orea, Brodsworth, - 
Beckenham, solicitor; F. M. Johnson, 61, Ohancery Lane, patent 
broker; J. McHardy, 83, Talgarth Road, West Kensington, engineer ; 
J. H. Reeves, 85, Eltham Road, Lee, S.B., electrical engineer; and 
H. E. Cree, The Rectory, Brightling, Sussex, solicitor. The number 
of directors is not to Ъз less than three nor more than five; the first 
are G. W. de Tanz:lmann, J. H. Reeves and J. McHardy; qualifica- 
tion, £500; remuneration, £25 each por annum. Registered office, 
2—4, Penywern Road, Earl's Court, S.W. 


Rhea Insulite Syndicate, Limited (62,964).—This 
company was registered on Jaly 14th, with a capital of £15,000 in 
£1 shares, to acquire from W. J. Oordner certain inventions relating 
to the manufacture of a composition from Rhea fibre applicable for 
electric insulation and other purposes, and to carry on the business of 
spinners and manufacturers of textile fabrics. The firat subscribers 

each with one share) are :—J. H. Oliver, 2, Beresford Villas, Park 
Terrace, Southend, cashier; W. Brider, 43, Appach Road, Brixton 
Hill, S. W., solicitor; W. Н. Kemp, 28, Pilkington Road, Peckham 
Rye, S. E., gentleman; J. H. 8. Thomson, 35, Broad Street House, 
E. O., secre ; J. Feil, 36, Keppel Street, Gower Street, W. O., secre- 
tary; 8. C. ittle, 40, Carlingford Road, Green Lanes, N., gentle- 
man; and A. Lowry, 60, Malvern Road, Leytonstone, secretary. The 
number of directors is not to be leas than two nor more than seven; 
the first are H. P. Burnell and W. J. Oordner; qualification, £200; 
remuneration, £75 each per annum (£100 for the chairman), and a 
share in the profits. Registered office, 17, Shaftesbury Avenue, W. 


Lisbon Electric Tramways, Limited (62,983).—This 
company was registered on July 17th, with a capital of £1,000,000 
in £1 shares, to acquire the tramlines, tramcars, and other assets and 
effects of the Oompanhia Carris de Ferro Lisboa, of Portugal, now 
held under a concession dated April 10th, 1888, to acquire certain 
fully-paid shares of 100 milreis each (Portuguese currency), in the 
said company, to adopt an ment with Werner, Beit & Oo., to 
construct or acquire and work by horse, electrical, steam or other 
power, tramways, railways, and other means of communication, in 
the Kingdom of Portugal or- elsewhere on the Continent of Europe, 
and to carry on the business of generators, accumulators and distri- 
bators of electric energy for the purposes of light, heat, motive power 
or otherwise ; manufacturers of cables, wires, lines, motors, generators, 
dynamos, accumulators, transformers, lamps, plant and machinery; 
electrical and mechanical engineers, electricians, &c. The first sub- 
scribers (each with one share) are :—James Н. Оох, 19, Oamberwell 
New Road, S. E., clerk; A. W. Rogers, 8, Danning Road, Hampstead, 
N.W., gentleman; T. H. Gibbett, 119, Drakefield Road, Balham, 
B. W., gentleman; W. Bascli, 4, Lowisham Road, Highgate, N. W., 
gentleman; A. T. Ward, 44, Cambridge Avenue, N. W., clerk; G. 
Haberland, Olieveden, Southend-on-Sea, gentleman ; W. Macgillivray, 
968, Green Lanes, Harringay, N., gentleman. The number of 
directors is not to be less than three nor more than nine; the sub- 
scribers are to appoint the first; qualification, £500; remuneration, 
£500 per annum, divided between them. 


French Victoria Accumulator Company, Limited 
(62,989).—This company was registered on July 18th, with a capital 


of £60,000 in £1 shares, to acquire from Raymond de Watteville, of 


18, Rae Oaumartin, Paris, and Alexander Schanschieff, of Harrison 
Road, Halifax, Yorks., and to own, develop, and work French 
Patent No. 264,377, of February 24th, 1897, relating to electric 
secondary batteries or accumulators. The first subscribers (each 
with one share) are:—Wm. Н. Spencer, Primrose Cottage, Halifax, 
worsted spinner; Fredk. Walker, Halifax, solicitor; Alex. Schans- 


—— 
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ebieff, Halifax, electrical engineer; Albert В. Hodgson, Montana, 

engineer; Geo. H. Olegg, 49, Park Place, Halifsx, clerk; 
Wm. Peddie, 23, Chesham Street, Bradford, clerk; and Charles B. 
Marston, 24, Stanley Road, King's Cross, Halifax, clerk. The 
number of directors їв not to be less than five nor more than nine; 
the first are Messrs. Walker, Bosquet, Hodgson, Dachanoy, Dacker- 
David, Sobanschieff, and de Watteville; qualification, £300; remu- 
neration 10 per cent. of the net profits, divisible. H:gistered office, 
10, Harrison Road, Halifax, Yorks. 


King's Sanitary Appliances Syndicate, Limited 
(63,995) —This company was registered on July 19:b, with a capital 
of £10,000 in £1 shares, to enter into an agreement with J. King for 
the aoquisition of certain patents and to carry on the business of iron- 
founders, tool makers, brase founders, electrical, sanitary and 
mechanical en , &o. The subscribers are:—W. Wright, 231, 
East India Road, B., tailor (300); G. J. Anderson, 231, Bast India 
Road, B., tailor (300); О. H. Nicholson, 155, Fenchurch 8 reet, E O, 
iron merchant (300); J. Origbton, Reeburn, Stonebridge Road, N. W., 
manufacturer (800); H. W. Gracie, 90, Shacklewell Lane, a 
clerk (1); R. W. Pesthey ] ns, 90, Canton Street, Poplar, E., clerk (1); 
and A. J. Smith, 30, Moorgate Street, E. O., gentleman (1). The 
number of directors is not to be lees than four nor more than tix; 
J. King is the first managing director. 


Midland and Lincolnshire Mutoscope Company, 
Limited (63,003).—This company was registered on Jaly 19:h, with 
& capital of £18,000 in £1 shares, to кш a license from the 
British Mutoscope and Biograph Oompany, Limited, to mauufacture, 
sell, let on bire and deal in mutoscopes, blographs and mutographs, 
and to carry on the business of electrical and mecbanical engineers, 
suppliers of electricity, &c. The first eubscribers (each with one 
shar») are:—A. E Blake, Prudential Buildings, Nottingham, stock- 
broker; A Wheeler, Derby Read, Nottingham, accountant ; F. W. 
Draper, 122, Portland Roas, Nuttinghem, cashier; A. J. Ball, Glebe 
Oottag-», Wilford, Nottingham, ol-sk; О. Morris, Tbe Lodge, R:d- 
oliffe, auctioneer; A. Wileon, Ashbourne Road, Derby, J.P ; and 
J. A. Н. Gr-en, Eldon Obambers, Nottingham, solicitor. The number 
of directors is not to Ъз less than two nor more than seven; the first 
are to be apooint-d by the subsor.bers, subject to certain rights of 
the British Mutosoope and Biograph Company, Limited; remunere» 
tion, £500 per annum, divisible. 


Weybridge Furnishing Company, Limited (03,018). 
—This company was registered on July $0th, with a ospital of 
£6,000 in £1 shares, to acquire and carry on the business of builders, 
electrical and sanitary engineers, decorators, ironmongers, bh wd ware- 
men, and furniture manufacturers, carried on at Qaeen’s Road, Wey- 
biidge, as The Weybridge Farnishing Company.” The first sub- 
scribers (each with one share) are:—E. L. Shaw. Heatherdene, 
Weybridge, gentleman ; @. Haddon Eray, Walton-on-Thames, gentle- 
man; H. Willeon, Outland Drive, Weybridge, gentleman; Е. H. 
Weil т, 59, Devonsbire Road, Greenwich, clerk; G. О. Wallasey, б, 
Progress Road, Weybridge, m«nager; O. Snook, Maybury Road, 
Wokiag, cashicr; aud T. Cave, Princes Road, Weybridge, deoorator. 
The number of directors is not to be less than three nor more than 
seven ; the first are Е. L. Shaw, C. Н. Eray, H. Willeon, F. Н Weller, 
О. O. Walias:y, O. Saook, and J. Oave; qualification, one share; 
remuneration £5 each per annum. 


Westminster Automatic Telephone Syndicate 
Limited (63,036).—This company was registered on July 21st, with 
a capital of £60,500 in £1 shares (500 deferred), to acquire from 
Viotor Veysey certain patents relating to telephonic apparatus, to 
enter into an agreement with the said vendor t£» carry on the business 
of a telephone, telescriptor and telegraph company, aad to constraot, 
maintaio, and control electric recording systems and electrical com- 
munication. The first subscribers (each with one share) are:— 
F. R. H. Conolly, 48, Sandmere Road, 8 W., secretary; H J. Pounds, 
4, Holland Grove, Brixton, S W, accountant; F. 9. Brant, 55, Gay- 
villa Road, Wandsworth Oommon, S. W., clerk; W. R. Addiscoté, 
295, Norwood Road, S. E., stenographer; A. Morgan, 27, Baaumont 
Road, Hornsey Rise, N., clerk; D. Fisher, 4, Adolphus Road, 
Finsbury Park, clerk; and G. P. Nixon, 39, Westbary Road, Bowes 
Park, N., clerk. The number of directors is not to be less than three 
nor more than eight; the subscribers are to appoint the first; quali- 
fication, £500 ;jremuneration, £250 each per annum, and 24 per cent. 
of the net profite, divisible. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Woodlands Electric Co., Limited (54.889), — This 
company's annual return was filed on June 9th, when 442 preference 
and 200 ordinary shares were taken up ont of a capital of £1,000 in 
800 preference aad 200 ordinary shares of EI enoh. АЦ the ordinary 
shares are considered as fully paid, and £1 has been called vp on 336 
and 104 on 106 preference, resulting in the receipt of £376. 419 
remains unpaid. | 


Saxby & Farmer, Limited (88,786).—This company's 
annual return was filed on June 29th, when 2,021 shares were taken 
up out of a capital of £25,000 in 2,500 shares of £10 each, 1,800 are 
considered as fully paid. £10 has been called up on 221, resulting 
in the receipt of £2,210. 


Reuter's Telegram Company, Limited (1,909 0).— 
This company's annual return was filed on June 13tb, when 11,839 
shares were taken up out of a capital of £100,000 in £8 shares. 
£294,712 has beon ved. 


West India and Panama Telegraph Company, | 


Limited (11.116).—This company’s annual return was filed on June 
20tb, when 88,331 ordinary, 34,563 first preference, and 4,669 second 
preference shares were taken up out of a nominal capital of £2,445,630 
in 309,000 ordinary, 34,563 first preference and 10,000 second prefer- 
ence shares, all of £10 each. The full amount bas been called and 


. £1,275,530 paid. 
Bordeaux Tramways and Omnibus Company, Limitet ` 


(13,667).— This company's annual return was filed on July 10th, when 
33,027 shares were taken up out of а nominal capital of £350,000 in 
£10 shares. The fall amount has been called up and £332,070 paid. 


London Piatino-Brazilian Telegraph Company, 
Limited (12,093).— This company's annual return was filed on May 
81st, when 37,548 shares were n up out of a capital of £400,000 
in £10 shares. The fall amount has been called up, resulting in the 
receipt or £375,480. 


Nernst Electric Light, Limited (60,807).—This com- 
"в statutory return was filed on July Sth, when 140,000 pe 
erence and 48,720 ordinary sbares were taken up out of a nominal 
capital of £320,020 in 140,000 preference and 180,000 ordinary shares 
cf £1 each; 25,000 shares are considered as fully paid; £1 has bsep 
called. on. 115,000, and £113,138 10s. has been paid, leaving 


. £1,861 10s. unpaid. 


Callender's Cable and Construction Company, 
Limited (48 916).— Tais company's annaal r«turn was filed on Joly 
6.0, 1899, when the entire.capital of £100,000 in 20 000 preference 
and 20,000 ordinary shares of £5 each was taken up and paid in fall, 


CITY NOTES. 


The Eastern Telegraph Company. 


Тнв fifty-fourth half-yearly meeting of tho shareholders of this com - 
y was held on Toursday of last week at Winchester House, the 
quis of Tweeddale in the chair, 

The CHAIBMAN,in moving the adoption of the report, spoke for 
just over an hour, a large portion of his remarks being devoted to the 
uestion of the action of the Government over the Pacific cable, 
saling first with the figures, he said that the grose revenue for the 
half-year had amounted to £193,504, being an increase of £322,770 
over the corresponding perioi of 1893. The total ordinary expenses 
for the half-year amounted to £123 561, being an increase of £4,159. 

The expenses att ndiog repairs aud renewals of cables had amounted 

to £34,520 as against £36,979, a decrease of 61. 469. A brief sume 

mary of the half-year's worki :g showed the following resulte :— The 
gross revenue was about £20,000 more than last half-year, The 
charges against revenue were £13,000 lese, but the balance brought 
forward from the previous half-year was £6 000 leas, so that the net 
increass in the b:l«noe of revenus, after meeting all charge, was 
approximately £27,C00, by which amount they had increased the 
contribution to their reserves, as compared with the corresponding 
period of 1898. Having reiterated his opinion that the Marconi 
system of wireless telegraphy would never successfully compote with 
submarine cables, his Lordship went at considerable length into 
the Pacific cable question, which, he said, was a matter cf far 
greater importance to the stockholders of the Hiastern as well 
as to the shareholters of the Eastern Extension Company. 

Оа May 4th last the Sscretary of State for the Colonies announced 

in the House of Oommons that the British Government was willing 

to incur a risk of £20,000 p-r annum in the Pacific cable project. 

The directors addressed a letter to the Prime Minister protesting 

against the G.v-rnmente of this country aad the Oolonies entering 

into direct competition with companies, and thus interfering with 
rivate enterprise, at the same time calli.g attention to the advaa- 
арин offer of the cumpani-a to lay an al.-British cable between 

G ent Britain and Australis vid the O«pe— caule route whicn thy 

had good reason to beli-ve was preferred, both for strategic and come 

mercial purposes, by the naval, military, and other tcc inical advisers 
of the G vernment. Not having received any reply to that l-tter, it 
was arranged спас а deputation from the two companies should wait 
upon the Onanoellor of the Exchequer and the Colonial Secretary, in 
order to express the compe y's objections to а so serious and, to their 
minds, un jusuflable attack upon private interests. His Lordship then 
to give an sccuunt of the deputation, and remarked that 

© was quite ready to admit that no little consolation might be 
derived trom the assurances contained in Mr. Opamberiain'e letter of 
the 10th inst. to the effect that the Government did not intend to 
compete with the companies on other than fair commercial lines. 

Tae ques ion had, he said, been frequently asked wby they did not 

themselves offer to lay, maintain, and work the all-British Pacific 

cable between Canada and Australis, touching at Fanning Island. 

One of the principal objections to undertaking that work was 

that it would not, in their opinion, be & good commercial 

route, inasmuch as the great length between Vancouver and 


t 
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Fanning Island would not give sufficient speed to enable them 
-to develop traffic t» pay the additional expenses of working. 
Dealing next with the question of the rates chargad by the companies, 
his Lordship said that Bir Edward Sassoon had stated thatthe British 
merchant was hopzlessly forestalled as regarded business, because the 
business men of other countries bad their messages carried at an 
enormously cheaper rate. The trath was that every merchant in the 
world, in every country, was treated on an equality as regarded his 
telegraph charges, and the tariffs from Germany, France, and all 
Earopean countries to India and the Far Hast, were exactly the same. 
There was some scggestion made by Sir Edward S1ssoon which he 
could cordially support, viz., that a Royal Commission should be 
appointed to consider the question of foreign telegraph charges. They 
had nothing to lose by such an inquiry. On the contrary, they had 
everything to gain, because a true light would be thrown орсо the 
motives which had actuated, and the principles which had guided, 
the cable companies during the 30 years of their existerca in estab- 
lishing a system of ocean telegraphy—a system which was the onvy 
and admiration of every foreign nation, and whose only detractors 
ve proident but ill-informed, members of the Parliament of Great 
Mr. J. Denison PENDER seconded the motion, and after a few 
words from Mr. Newton supporting the action of the directors, the 
report was unanimously adopted. | 


West Africa Telegraph Company. 
Tax fourteenth ordinary general meeting of the shareholders of this 


compasy was held on Thursday of last week at Winchester House, 


the Marquis of Tweeddale presiding. 

The OzaraxAN, in proposing the adoption of the report, said that 
the gross revenue for the year ending December 31st, 1898, amounted 
to £65,523, which was an increase of £800 over the previous year. 
Oa examining the receipts, they would find that that increase was due 
to varying causes. For instance, the loss on exchange amounted only 
to £8,718 as against £11,602 last year, or a reduction of £2,881. The 
charge for rents of cables was £2,321 against £3,989, which was a 
reduction of £1,768, making a total reduction of £4,652. The amount 
received for messages and subsidies, however, showed a decrease 


of £3,823, so that the net increase was only £800. The work- | 


ing expenses for the year had amounted to £21,527, or an 
inc:eas: of £314. There were various increases and decreases in the 
expenditure, the principle increase being in connection with the 
endowment assurances for the staff. The expenses of repairs aod 
renewals to cables amounted to £17,718, or an increase of £1,062, 
The net result was that they were enabled to carry forward a balance 
of £2,179, as against £373 in 1897, or an increase of £1,806. They 
wculd observe that the revenue account included a further sum of 
£12,000 in respect of the subsidy due from the F'rench Government. 
That item had ap in previous accounts, and it now amounted 
to £44,415. Taeir proposals had been before the French Goverr- 
ment, but he regretted to ssy that the negotiations so far had not 
resulted in anythiog. They c-uld only hope that the matter would 
soon be considered by the Government, and that an agreement would 
be come to. The present Government appeared to be one of th3 
strongest Governments that France had had for a considerable time, 
and strong Governments were always able to do mors than weak ones 
in a matter of that kind, which was a question of finance. He hoped, 
therefore, that very soon they would be able to approach the present 
Government in France with a view to a settlement of the question, 
and he hoped, by the time he next met the shareholders, he would be 
able to announce that some agreement had bsen arrived at. 

"ud EDGE O. Manon seconded the motion, and the report was 

opted. 

On the motion of Mr. J. Рантвох Pannan, Bir Henry Mance was 
re-elected a director, and the auditors, Messrs. Deloitte, Daver and 
Griffiths, were also re-elected. 

A vote of thanks to the chairman for presiding terminated the 
proceedings. 


Direct United States Cable Company. 


Тнв forty-fourth ordinary general meoting of the shareholders of 
this company was held on Tuesday at Winchester House, Old Broad 
Street, Mr. E. M. Underdown, Q O., presiding. · 

The Онлгвмам, in moving the adoption of the report, stated that 
the revenue for the six months ending June 30th last amounted in 
round figures to £51,951, and the working and other expenses, 
including income-tex but excluding cable repairs, absorbed £20,411, 
leaving a balance of £31,540 as net profit, making, with £5,921 
brought forward from the previous half-year, a total of £37,461. 
An interim dividend of 3s. per share had been paid 
on March 31st, which absorbed £9,106, and the directors 
now proposed a final dividend of 3s. per share and a bonus of 2s. per 
share, which would absorb £15,177. They proposed to transfer 
£10,000 to the reserve fund, and to carry forward the balance of 
£3,177. The revenue showed avery small decrease—-£281, compared 
with the corresponding period in 1898, but the result must be con- 
sid:red satisfactory, because they were contrasting with a period in 
which a state of war existed, and when consequently a somewhat 
abnormal use of the cables took place. The very important item of 
cable repairs amounted only to £2,602, and as usual that had been 
charged to the reserve fund. On the cther hand, however, that fand 
had already been credited with £6,202 from interest on investments, 
£233 from profit on the sale of securities realised, and with the 
£10,000 to be transferred to it from the half-year’s revenue, it 
would amount to £382,365. gian the half-year the investments 
had been increased by £24,443, the present market value of the 


whole was about £410,000, or £44,000 more tban the figure at which 
they stood in the books. They must not congratulate themselves too 
much upon the fact that during the last two years their repairs had 
coat them so very little, because they were always exposed to 
accidents in that yespect, and sometimes their e were very 
large. Thé board fully recognised that they must not balt in the 
policy of building up the resarve fund, but they thought that if they 
could add £10,000 to that fund, as they had done, and pay a hand- 
some dividend and bonus, they were fully justified in so doing. 
Referring to the Pacific cable scheme, the Ohairman said he hoped 
that if the cable was laid it wculd be an all-British cable. 
He cculd not help but allude to a statement made by 
Mr. Henniker Heaton that out of the 12 Atlantic cables 
only two were used, the others b:ing kept out of employ by 
the heartless specalators who were managing the business. It was 
unuecessary for him to say more than that there was absolutely not 
a shadow of foundation for sach a statement. In conclusion, ho said 
the Court at Rouen, to which the French case was. transferred, had 
decided that the French Cable Company which broke away from the 
pool had got to return an amount of about £280,000, being the 
amount received by it in excess of what it earned during the period 
that it was in the pool. 

Bir Hunay KEPPEL, G. O. B, seconded the motion, and the report 
was adopted. 


City and South London Railway Company. 


THE report of the directors for the half-year ending June 801, 1899, 
will be submitted tothe ordinary Гаев, meeting of the company, to 
be held at Winchester House, Old Broad Street, E. O., on August 1st, 
1899, at 3 p.m. The report states that the receipts from all sources 
for the past half-year have amounted to £28,125 3s, 6d., and the cost 
of working bas been £15,851, leaving a profit of £12,274 3s. 6d. 
Inclusive of the balance brought forward from December 91st last, 
the net revenue account shows an aggregate total of £15,883 7s. 3d. 
After making provision for the debenture stock interest, a balance 
remains available for dividend of £11,945 3s. 1d. Out of this sum 
the directors recommend that the full dividend of 5 per cent. per 
annum be paid on the preference shares, and that a dividend at the 
rate of 4} per cent. per annum be paid upon the consolidated ordinary 
stock, leaving a balance of £1,107 138. 1d. to be carried forward. The 
number of passengers, exclusive of season ticket holders, carried 
during the half-year was 3,540,(98, and the receipts were £26,749 3s. 
(inclusive), as compared with 3,478,977 passengers and £26,356 16s. 4d. 
for the coi ding balf-year of 1898. The number of passengers 
carried during the balf-year and the amount realised are the largest 
r: corded sinoe the opening of the line, notwithstanding that a severe 
tramway competition has been carried on at reduced fares along the 
line of route. The extensions to Olapham and Moorgate Street are 
well advanced, and the p ss made with the new generating 
station during the half-year been very satisfactory. The new 
coaches have all been delivered. In addition to the two locomotives 
in course of erection in the company's own shops, ten more 1000- 
motives are under contract for delivery within the next four months. 
The 37,500 ordinary shares offered in March last having all been 
subscribed, the contract for the construction of the extension to 
Islington has been placed with Messrs. W. Rigby and Oo., the con- 
tractors for the Clapham extension, and the work will be commenced 
as soon as possession of the sites for the stations has been obtained. 
The negotiations with the London, Brighton, and South Coast Rail- 
way Company alluded to in the last report, have resulted in a satis- 
factory agreement with that company for the construction and 
working, at the joint expense of the two companies, of the subway 
communication between this company’s station at the corner of 
Denman Street and the London Bridge station of the Brighton Oom- 
pany. At the special meeting to be held at the conclusion of the 
ordinary business, the necessary resolution will be submitted for 
converting the existing preference shares into preference stocks. In 
accordance with the powers conferred on the company by the City 
and South London Railway Act of 1898, the half-year's dividend on 
the 5 per cent. perpetual preference shares issued in 1896 will be 
charged to capital. The warrants for this and the other dividends 
will be posted on the 5th ргсх. The warrants for interest on the 
amounts paid on the 37,500 ordinary shares issued in March will ba 
made up to and posted on September 30th. 


Edmundson's Electricity Corporation, Limited. 


Tum report of the directors and statement of accounts for the year 
ended h 3186, 1899, will be presented to the shareholders at the 
second annual meeting of the Corporation at the company's cffices, 
Broad Sanctuary Chambers, Westminster, S. W., on July 28th, at 
3pm. The report states that the net profit, including the sum of 
£1,001 7s. 10d. brought forward from last year, amounts to £12,269 
53. 5d. After writing off £1,446 19s. 1d., the expenses of the issue of 
debenture stock, there remains a balance of £10,822 6s. 4d., out of 
which the directors recommend a dividend of 6 per cent. upon the 
ordinary shares for the year ended March 31st, 1899, and a dividend 
of 1 per cent., being the balance of dividend unpaid on the 
shares for the year ended March 318, 1898, leaving the sum of 
£2,572 bs. to be carried forward to the next account. During the 
ear central stations for electrio lighting at Folkestone, Winchester, 
oolwich, Balisbury, Ventnor, Bromley (Kent), Ohislehurst, New- 
market and High Wycombe, have been completed, and in all these 
towns the works are in full operation. Applications for current in 
all the above towns have been very satisfactory, exceeding, in most 
cases, the expectations of the directors. Details are given in а 
schedule. A number of large private installations for country houses, 
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&о., have been carried out, and this department of the business has 
been well maintained. The work of wiring houses in the above 
towns has been largely secured by this 5 Oentral stations 
are in course of construction at Alderley Edge, Guernsey, Montrose 
and Brechin. Parliamentary powers have been obtained for electric 
lighting at Hawick, Newton Abbot, Oowes, Ne . Sandown, 
Shanklin and Lym , and works in these towns shortly bs 
commenced. Since the last report, £75,000 4j per cent. debenture 
stock has been issued. Further capital will be required for the works 
in prospect, and the directors propose at once to issue the balance of 
the authorised ordinary share capital, amounting to £47,000, which 
will be offered, in the first instance, to the present shareholders. О 19 
of the directors, Mr. J. R. Wigham, retires by rotation, and is eligible 


for re-election. The auditor, Mr. W. H. May, also retires, and offers 


himself for re-election. i 


The Globe Telegraph and Trust Company, Limited, 


Тип twenty-sixth ordinary general meeting will be held on July 28th 
1899, а$ 1 p.m., at Winchester House (Room 174), 50, Old Broad 
H. O. The directors’ report for the year ended July 18th, 1899, 
to be submitted at the moeting, says that the net revenus of the com- 
pany for the year, after deduction of ex , amounts to £197,890 
17s. 9d., and makes, with the balanc) of £2,225 4s. 7d. brought for- 
ward, a total of £200,116 36. 4d. From this amount there has been 
distributed the sum of £132,372 8s. 1d. in interim dividends, lea 
an available balance of £67,743 14s. 8d. The directors 
the payment of a final dividend for the year of 3s. per share on the pre- 
ferencs shares, and of 4s. 6d. per share on the ordinary shares, g. 
with previous distributions, a total dividend for the year of 6 per cent., 
Bt par cout tia tan PROA K 8 
cent. for the p g year) upon nary 
a belanos of £1,091 2s. 91. to be carried forward to 3 
Since the last meeting the shares formerly held by this oompany in 
the Western & Brasilian Telegraph Oom ; Limited, have bsen 
for £10 shares in the Brasilian Bubmarine Telegraph Com- 


pany, ted, in terms of an arrangement entered into between 


those two companies, on the basis of five shares in the Brasilian Bab- . 


marine Telegraph Oompany, Limited, for every six ordinary 
in the Western & Brasilian Telegraph Oompany, Limited. The £10 


ordinary shares of the Eastern graph Oompany, ted, bave, 
since the last meeting, been converted into ordinary stock. One of 
the directors, J. Denison Pender, Esq., retires by rotation, and, being 
eligible, offers himself for re-election, The auditors, Messrs. Deloitte, 
„ Griffiths & Co., and Mr. John Newton also retire, and offer 


i 


themselves for re-election. 


The Chili Telephone Company, Limited. 


Тни report of the directors, to be laid before a meeting of the share- 
holders at Winchester House, садан 186, at 12 30 А арт that 
the gross revenue for the year en ‚ was $599,994, 


exchange. has charged 
revenue, including £220 carried forward from the previous , is 


end of 3s. per sbare (less income- 
g a balance 


in sterling was £1,105, and the total mileage was 8 miles 513 
an increase of 219 miles 1,127 yards over the provious e 
director, the Hon. Herbert Allsopp, and the auditor, 


Mr. T. A. Welton, offer themselves for re-election. 


The Edison & Swan United Electric Light Company, 
Limited. 


Tus sixteenth annual which the directors will submit at the 
meeting to be held at on Street Hotel to-day, shows on the 
fit and loss account а credit balance of £44,792 11s. 1d. Provid- 
hg tor the interest upon the debenture stock, there remains a balance 
of £33,607 15s. a ble for distribution. An interim dividend at 
the rate of pee m annum baving alread 
half-year ending December, 1898, a 
6 per cent. per annum, for the second half is recom- 
the di for the book year 6 per cent. per 
annum, the of £10,699 1s. 6d. Saing пес 
against £12,578 14s. іп the preceding 7 he issue of £150,000 
4 cent. debenture stock was y made and fally subscribed. 
Joseph Wilson Swan, Esq.. F. R. S., retires by rotation from the board, 
and offers himself for re-election, as also do the auditors, Messrs. 
Welton, Jones & Oo. i a 


6 
the 
of 


British Aluminium Company, Limited.—An issue at 
par of 5 cent. first mortgage debenture stock to the amount of 
£300,000 ae being made by this company, the object being to 
рау off existing debentures and other loans and provide further 
capital for the extension of the business. The company commenced 

operations in the autumn of 1896, and production of 
alaminium, атаса states, bas since then been carried on con- 
tinuously. The shoet for the year ended December 3186, 
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vided by the present issue, amount to 


forward, as 


1898, shows a sufficient net profit to more than pay the interest ou 
the debenture stock; while it is stated that, as the sales daring the 
first five months of the year show an increase of 484 per cent. over 
those for the ыо od of 1898, the profit for the current 
year is certain to be considerably greater than that of the 12 
months. The assets, including the extra capital of £80,000 to be pro- 
877,814, representing, it 
will be seen, nearly three times the valus of the debenture stock. 


Reduction of Capital.—Notice is given in the London 


Gazette, of July 18th, that the Order of the High Court of Justice 


(Obancery Division) confirming the reduction of the capital of the 


Aluminium Oompany,. Limited, from £80,000 to £65,000, was 
Yegistered by the of Joint Stock Oompanies on July 
llth. “The capital of the Aluminium Company, Limited, and 


. reduced is from henceforth £65,000 divided into 60,000 ‘A’ shares 


of £1 each numbered respectively 1 to 60,000, and 5,000 B' shares 
of £1 each numbered respectively 60,001 to 65,900, u each of 
which the sum of £1 has been and is deemed to be paid instead of 
the reduced eapital of £80,000 divided into 60,000 ‘A’ s of £1 
each and 20,000 B shares of £1 each, and with £1 each credited 


as paid up.” 

Eastern Telegraph Company, Limited. — The 
directors are prepared to receive applications for the exchange on 
August ist of the company's £5 per cent. debentures, repayable at 
par on that date for £3 10s. per cent. preference stock Т, 
perpetual) on the following terms: — For every 5 per cent. debenture 
of £1CO each (exclusive of the final coupon due on August lst next), 
£100 3j per cent. preferenca stock (registered perpetual) with divi- 
dend accruing from July 1st last, free of stamp and other charges. The 
dividend on this stock is cumulative. 


The National Telephone Company, Limited.—The 
directors have resolved, subject to final audit, to recommend at the 


forthoo: general meeting of shareholders the following dividends 
for the half-year ending June 30th last :—At the rate of 6 per cent. 
per annum, income-tax, on the first and second preference shares ; 


at the rate of 5 per cent. per annum, leas income-tax, on the third 

shares; at the rate of 6 per cent. per annum, free of 

come-tax, on the ordinary shares, carrying 460,000 to reserve and 

about £5,000 forward. The transfer books of the company will bs 

closed from July 28th to August 10th, both days inclusive, and the 
dividend warrants will be posted on ths lateer date. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—Oa the 19th inst. the directors of the 
Oharing Orcas and Strand Electricity Supply Oorporation, Limited, 
after providing for debenture interest and dividend on preference 
shares, declared an interim dividend at the rate of 8 per cent. per 
annum for the half-year ended June 30th, 1899, and forward 
£8,300. The interim dividend cf the corresponding period of 1898 was 
at the rate of 6 per cent. per annum, with a carry forward of £7,300. 
The lamps connected up, vis , 24,968 daring the past half-year, show. 
томе of 133 per cent. over those for the corresponding period 


The Langdon-Davies Electric Motor Car Company, 
Limited.—Theannual m was held at the ой зев of the com- 


motors of the S s manufacture, and equipped with all the 
latest machinery. i 
was unanimously re-elected. 


Imperial Tramways Company, Limited.—In a 
to the shareholders calling a general meeting to creste 
capital, the directors state that the new prefer- 
enca shares will be allotted to the shareholders upon favourable terms. 
also announce that the results of the working, up to June 30th, 
of the тесе 15 in "a пе окру is interested oe 
a considera mprovement over those o corresponding peri 
last year, and the directors bave declared an interim dividend on the 
ordinary shares at the rate cf 71 per cent. per annum against 6 per 
cent, per annum for the first of 1898. 


Anglo-American Telegraph Compan , 
At a meeting of the board of directors of the company, held on 
July 21st, it was resolved :—" ying the sum of £6,000 to the 
credit of the renewal fund, to declare an interim dividend for the 
quarter ending June 30th, 1869, of 15s. per cent. on the ordinary 
stock and £1 10s. per cent. on the stock, less income-tax, 
payable on August 1st to the stockholders registered on the books of 
the company on Jane 30:h, 1899." After paying the foregoing divi- 
dends there will be a balance of about £24,700 to be carried forward 
to the next account. 


The D.P. Battery Company, Limited.—The D.P. 
Battery чара, Limited, recently held their annual general 
meeting and d a dividend at the rate of 25 per cent. per 
annum. The progress of the compan been most satisfactory. 
In order to cope with the increased trade it has been found neces- 
asry to acquire further premises, and the freehold and water rights 
of the Lumford Mill, Bakewell. have been purchased, and work is 
now being carried on there. | | 


Great Northern and City Railway Company, 
Limited.—In its report, the board states that the progress of the 
works is in every way satisfactory. A shaft has been sunk to the 
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level of the tunnel, and a full-sizsd heading driven therefrom into 
the centre line of the tunnels. Shafts will shortly be sunk at Esser 
Road and Old Street, and work will be started at Finsbury Pavement 
and Dayton Park as soon as tho necessary possession of land is 
ob ta in 5 go t . f . 


Cape Town and Suburban Electric Lighting 
Syndicate, Limited.—The annual general meeting of the share- 
holders herein was held at the offices of the secretaries, Messrs. 
O'Flaherty, Grant & Oo, on June 25th. when there was а large 
attendance. According to the Cape Times, a very satisfactory 
statement was laid before the meeting, and a dividend of 5 per 
cent. deslared, payable on August 15th noxt, a sum of 2211 93, 
being carried forward to next year’s &ccount. 


Liverpool Overhead Railway Company, Limited.— 
The report of the directors for the half-vear ended 30th ult. states- 
that there is an available balance of £12,945. The directors recom- 
mend a dividend at the rate of 5 per cent. per annum on the pre- 
ference sbares, and 24 rer cent. per annum on the ordinary shares, 
as compared with 3 per cent. on the ordinary shares for the cor- 
responding period last year. The balance to be carried forward is 
£4,320, against 28,863. "f 


The Kensington and Knightsbridge Electric 
Lighting Company, Limited.—An. interim dividend has been 
declared on tbe ordinary shares of this company for tbe half-year 
ending June 30th, 1899, at the rate of 10 ver cent. per annum. The 
register of members and tranxfer books will be closed from July 27th 
to August 10th, both days inclusive, ^ | 


The County of Landon and Brush Provincial Elec- 
trie Lighting Company, Limited.—The directors bave de- 
olared an interim dividend on the preference shares for the half- 
year ended June 30th at the rate cf 6 percent. perannum. The 
transfer hooks and register of members will be closed from the 25:h 
to the 31st inst., both days inclusive. , 


W.T. Henley's Telegraph Works Co., Limited.—The 
directors have declared the following interim dividends, psyable on 
September 1st, 1899, for the half-year ending June 30th, 1899; on 
the preference shares at the rate of 7 per cent. per annum, less income- 
tax; — ordinary shares at the rate of 8 per cent. per annum, less 

me- 


Westminster Electric Supply. Corporation, Limited, 
—The directors have declared an interim dividend for the half - year 
ended June 30th я6 the rate of 10 per cent. per annum, payable on 
September 1st. During the half-year the company bas sold 23 per 
cent. more units than during the corresponding period of last year. 


Londen United Tramways, Limited.—The directors 
have declared an interim dividend at the rate of 10 per cent. per 
annum. This compares with 8 per cent. per annum in the corre- 
sponding half-year of 1898. 


Waterloo and City Railway Company.—The direotors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent, per annum for the half-year ended June 30th. 
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TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Oompany.—The receipts for tbe 
week ending July 22nd. 1899, were 41,971 17s. 114.: receipts for week 
ending July 22nd, 1898, £745 19s. 10@.; aggregate, July, 1599, to dave, £3,884 
в. Ва. 


The Bristol Tramways and Carriage Company, Limited.—The toe the 
week ending July 21st. 1899, were £8.677 02. 104, ; c od 
1808, £8,047 Та. 9d); Increase, 2020 18a. 84. "m 


The Опу and Sorth London Rai'wev Company.—The receipts for tbe week 
ending July 28rd, 1809 were 4864: week ending July 94th. 1898 4925; 
decreare, £71. Total receipts for half-year, 1999, £8,742; total receipts 

corresponding period, 1598, 48,768; decrease, £21. Miles open, 8}. 


The Dover Coryeration Electric Tremways.—The receipts for the week 

. ending Jnly 22nd, 1899. were 2949 8. 0d. week ending July 28rd, 
189^. £203 2s, 4d.; increawe, 446 O^ 84. Total receipts to date, 1900, 
44.959 7». 4d.; corresponding period, 1HQR, £8.960 бл 9d.; increase, £90 
Ов. 7d Milea of track open week ending July 22nd, 1*99. 8; week 
ending July 28rd, 1494, 8. Car miles run week ending July 22nd, 1599, 
4.698; week ending July 28rd, 1898, 8.955. Number of сагв, week ending 
July 22nd, 1899, 11; week ending July 28rd, 1898, 10. 


The Dubiin United Tramways Company.—The receipts for the week ending 


Friday, July 21st, 1809, were as tollows:—D. U. T. „ cars, 
22.220 5a. 8d.; ditto, electric cars, £1,863 8s. 44.; D. 8. D. Co., electric cars, 
£1195 148. 6d.; total, 24,779 8«. 54.; corresponding week last y D. U. T. 
Oo. horse oars, £2610 164. Id.; ditto, electric oars, £ 1з. 44, 
D. В. D. Co., electric carn, 21,959 88 8d.: total, £4,554 1а 1d.; increase, 
£225 2%. 4d. Aggregate to date, £18 418 15s. 9d.; aggregate to date last 
year £18,594 38 1d ; decrease to date, £175 78. 4d. Workea:—The mileage о 

b ік mre» electricaly, 36 miles by horses, as against 12 miles electrically, 
and 80 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railwa Company- Tao receipts for the week ending 
July 28rd, 1899, amoun to 41,010; corresponding week last year 
81,652; decrease, £42, 

The South Staffordshire Tramways Company.—The receipts for week ending 
July 2186, 1809, were £683. 16s. 9d.: receipts for 99 weeks, 
£18,563 17s. Bd.; week ending July 22nd, £628 11s. 11d.; aggregate 
receipts for 29 weeks, 217,746 За, 10d. 


E 


new corcerns. 


STOCES AND SHARES. 

- Aram ee Wednesday Evening. 

A BEMABXABLEB financial fact that bas been in evidence this week is 
the unusual number of new issues that are being made during the 
dog-days, and particularly by the engineering firms, electrioal and 
otherwise. It is only necessary to refer, inter alia, to the emissions 
of the British Westinghouse Company, the Electric Resistance and 
Heating Company, and a Debenture issue by the British Aluminium 
Company. Others there are, some at this moment appealing to the 


. public for subscription, bnt the three we have cited are perhaps the 


most important. Whether the promoters are well advised to intro- 
duce their novelties at this season of the year is open fo donbt, and 
the Stock Exchange bas taken but very languid interest in the 
Nominal premiums of a fraction are quoted, bat 
scarcely any attempt is stirring to “mike a market.” Not 
that there is a very great temptation to do so, as none of 
the projects present any special farcination, although we consider 
British Westinghouse Preference, as we ssid last week, to be a fair 
rpeculative investment. As regards the Electric Resistance Com-. 
pany, the market does not like the professional criticiem that is 
directed against it. The British Aluminium 5 per cent. Debentures 
appear to be well secured, but it is remembered that the company 
was unable to pay the dividend on its Preference shares at the last 
half-year. | 

The electric railway market is unmoved by the annourcement of 
tbe City and South Londop, and the Waterloo and City dividends. 
The latter, as we were able to forecast a fortnight back, is at the 
rate of 3 per cent. per annum. The price cf the Ordinary stock is 
105$, and there is no change to record in the quotations of Central 
London shares. Satiifactory is the feature of the Great Northern 
and City Company's second annual report, issued on Tueeday, and 
work is to be started in the City as soon as possession of the land is 
complete. 

Traction shares are in small demand, but British Electrics moved 
off а fraction to 183. The riots among the tramway men in the 
United States have affected the markets of Capel Court to a very 
slight extent, and the bonds of the American Electric Tramways 
Companies have not suffered at all. For instance, the 5 per cent: 
consolidated mortgage bonds of the Milwaukee Electrio Railway are 
unchanged on the week at109. Buenos Ayres and Belgrano trams 
Improved, but Imperial shares fell j upon sales from Bristol, where 
a larger dividend had been expected than was declared last week. 
New General Elcotrics exhibit no alteration in price. 

Chatting to a member of the Court of Common Council yesterday, 
we asked him what the Corporation really intended to do about the 
City of London Electric Lighting Company. Не frankly stated that 
ncbody knew, but that of two things there was very little doubt. One of 
these was that the Corporation would never agree to pay the £75,000 
perannum which the company suggests; and that, secondly, the likeli- 
hood of the City taking over its own lighting was remote in the 
extreme. Meanwhile, the course of the market has been erratic. 
A harder tone at first tock the place of the painful nervousness which 
we bave lately had to chronicle, but the passing of the Charing Cross 
Ocmpany's Bill in the House of Lords sgain caused a fall in Citys. 
Obaring Cross and Strand improved on count of the enhanced 
dividend ; ite success in the Upper House has long been discounted. 
Edmundson's hardened upon tbe bright outlook for the company as 
sot forth in its report, and Westmiusters are a good market. The 
cheaper shares have been neglected in the attention which the dis- 
tributions of the larger ccmpanies have attracted to their own 
secarities. | | 

National. Telephones revived on tbe hope tbat tbe company's 
lic nse will be extended for а pericd of 14 years in districts where 
competition may be allowed. Chili Telephone shares, as a “long 
shot,” sFould be worth buying about 22 for the £5 shares fully paid. 
A dividend of 4». per sbare was paid last August, and jadging from 


the advices of the last few months, Chili is beginning to go ahead 


once more in her internal economy. All riek of a war with the 
Argentine Republic seems now over. United River Plate Telephones 
are a shade better. ! 

Telegraph securities appear to have turned the corner, and the 
specch of the Marquis of Tweeddale at the Eastern Company's 
meeting has served to rally the sin king courage of his fellow- 
ttockholders. Hestern O.dipary quietly moved up, and Eastern 
Extensions are also better. There seems to be more room for a rise 


.in tbe shares of the latter than in Eastern stock, which has not 


fallen quite as much in proportion as Eastern Extensions. The 


latest Anglo-American report for the quarter is considered a good 


one, and the Anglo stocks have al] risen, taking Direct United States 
shares in their train. | 
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Present ii or Dividends for Closing Closing soe 
Issue, К erie the last three years. July 10th. July 96th. "Зи эш, 
Highesi.| Lowest 
124, JU African Direct Telegraph, 4 % Debs. eee eee eee 100 —104 100 —104 e g 
26,000 | Amazon Telegraph, shares 8— 4 8— 4 |... ove 
3 т до. 5 & Debs., Nos. 1 to 1,350 Bed. £3 0s mn c 621 [TII 
50 Anglo 8 elegraph oe oor eve — 04 — 65 eee 
8,047,220 Do. do. 6 CA Pref. А T T 112 —118  |114 —116 116 | 1128 
8,047 ВО до. Deferred... eee ee eee 181— 183 182— 14 14} 182 
206,151 | Brazilian Submarine - 15 — 1 15 — 1 15 Vis 
75,0 JU do. T b p Debs. And serios, 1906 [I 108 —112 108 — 112 eee e 
44,000 Chili Telephone, Nos. 1 to 44,000 eee eee eee 8 — ees eee 
10, O00, 000 Oommercial Cable dus 188 —198 188 —193 re "s 
1,882,528] Do. do Sterling 500 year 4 % Deb. Stock Red. 04 —106 [104—106 | 1054 1045 
224,850 | Consolidated Telephone Construction and Man 1— i— 3 aes - 
16,000 Cuba Telegraph my оов еве eee CTT) eve I 9 — 10 9 — 10 9; . 
000 Do. 10 Ф Pref. ee oe ove coe eve 18— 194 18)— 194 Hc 
12,981 Direct Spanish Telegraph eee еве ee ee 4 — b 4 — b eee 
000 Do. do. 10 Cum. Pref. eee eve 91— 1 91— 1 eee 
80,CO0 Do. do. 4 Debs. eee vee coe —101 08 —107 eee 
60,710 Direct United States Cable ee А [II eee 111— 12 112— 124 eee 
120,000 Direct West India Cable, EE y 4 Reg. Deb. ҮТ! "TII TT 00 —108 100 —103 TP 
4,000,000 Eastern Telegraph, Ord. Stock eee eoe [IX] 150 —165 161 —156 1544 181 
1,796,000 Do. 8195 Pref. Btook - 99 —108 99 —103 101 993 
89,900 Do. 5 % Debs., yable August, 1899.. 101 —104 [101 —104 х 
1,482,268 Do. 4 Mort. Deb. Brock ed. eee eee 115 —120 115 — 120 118 117 
250,000 | Eastern Extension, аа салаа, ар а Chine eph 144 — 16 xd} 144— 16 15 144 
, reg. : 978 8, 976—4, Ut 
64,400 Do. na QE ыо UT 5, 4,827—6, 100 —108 100 —108 100 . 
820, 000% Do. 110 —121 116 —121 "m ʻi 
35,100 Eastern and iat 5 б Mort. Deb, 99 —103 |99 —10 |... |... 
А 
46,500 Do. to bearer, 2,944 to 5, 100 —108 100 —108 | ... |... 
800,000 n ' Mort. Duba., No. 1 to 8, 000, red. 1909 108 —106 |108 —106 108 san 
300,000 A Mt. Debs. (Mauritius Bub.) 1—8,000 102 —1059 102 —105% 102 .. 
180,227 Globe Telegraph ТТ III eee өөө 10$— 11 10$— 11j 114 10H 
180,043 до. 6 4 Pref. eee cee eee 15 — 1 16 = 154 153 15 
150,000 Great He ee ami Cable, 5 АЕ: 80 — 82 — 82 mE We 
u lst Mort. T = EE 
n : NES 04 1 Моњ. Пее, U 100 » y^ п к 
э uropean Telegraph TT TT eee [ITI — — TP eve 
100,C ДА London Platino-Braszilian тайап Telegraph, 6 y 4 Debs. ul А $ Ы 109 —112 100 —112 e*t sss 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 ... E 9 à + 1 see s 
490,000 National Telephone 1 EN. % Fret., Nos. 1to 4,00 si; |e% le% si— 5 бан A Sal 53 
7 to А ry) 00 eee ove a 
15,000 Do. 6 Oum. lst Pref. 006 rrr eot 6 6 6 12 13 121— 1 ove e 
16,000 Do. 6 % Cum. 2nd Pref. ... 20 ‚ 6 6 6 124— 124— 1 aes sae 
260,000 Do. b % Non-cum. 8rd Pref., 1 to 250,000 b b b 5i— 5 54— 5 ees 
1,8, 471 Do. B Deb. Btock Red. 8425 | 88% | 83% | 99 —102 | 99 —103 |1 991 
171, Oriental Telephone leo., Nos. 1 to 171, 504, fully peid b b 5 i— 1— 1 1 eoe 
100,0000| Pacific and European Tel., 4 % Guar. Debes., 1 to 1,000... 4% |4 . |103 —106 108 —106 
11,889 Reuters I) eec ove #06 eet eee eet eot b b 7 тз 8 7 == 8 ove 
688.000 55 Oables өөө 0 TT) eec T) 5% * oe 180 —185 au — 185 eee 
nited River Plate Telep soe eee 00 eee 6 eos 44— 63x 44— ` б eee 
151, 7881 do. 5 009 eee eee eot eee e 108 —106 104 1075 106 1053 
2008 Week African Telegraph, 5 % " 5% 5 | ... 100 —108. 100 —108. |... | ... 
West Coast of America, Nos. 1—80, 000 and 58 ,001— 58,008 m" i 4— 1 1 e eee 
150,000 Do. do. 495 Debs., 1—1,500. Bras. Sub. Tel. eee ° 101 —104 101 —104 006 (ry) 
380,521 | Western and Brazilian Tel h 4 % Deb. Stock Red. ... |8 " 108 —106 103 —106 ке m 
88,821 Went India and ph (II) 00 * eec eot 3 ee 14— là i— 1 18 sot 
84,568 Do. do. do. 6 95 Cum. 1st Pref. ... 6 А 10j— 1 104— 1 lod | .. 
4,069 Do. do. 22 6 Oum. 3nd Pref, ТТ! 6 ' eec 8$— ve TII 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 5 .. доз —106 108 —108 | .. i. 
158,100 Western Union of U.B. ГА 6 % Ster. Bonds .. 6 .. |100 —105 |100 —106 eee - 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand чайыды d Bupp ds 5/6 * 7 8 Ф| 9)— 108 10 — 11 1 
Do. do. do. A cum Е b [TI eee == 63 61 
84,000 Electricity Supply, Ord, ... 5|5%|6%|6%| 7 — 8 83 
Do. do. % Deb. Btock Bed... Stock 44% | 44 | ... пла —114 112 —114 2 
City of London Hleotrio Lighting, Ord. 40,001—100,000 .. 10 7 J 10 3$ 6 * 12 — 14 |12—14 141 134 
Do. 6 Cum. Pref.,1 to 40,000 . ee ee e 10 6 6 6 13 — 15 18 = 15 14} mn 
Do. 54, Deb. Stock, Borip. (iss. at £115) all paid 555 128 —198 |198 —128 121 
wo Lond. & Brush Prov. Leo. " —40,000 10 ^ nil | 11 — 11 ll — 11 T А 
до. do. 69 Pref., 40,001—60,000 | 10 6 % | 6 % | 6 % | 184— 144 | 183—1 
Do. 43% Deb. Stock, Prov. Certs (260% to be paid) Rd. sn Мм 52 — 54 | 68 — 84 
Edmnndsons Hlec. О Ord. Shares 1—17,400 .. 5 „ | 5 7 5)— 6 54— 6 5 
House- to- House Ele» | жылш Supply, Ord., 101 to 19,661 G| .. | 4 6 e[— 91 74— 8} 78 
Do. 7 % Cum sie 57 5 7 А 8 91 
London Electric Supply 00 ion, Limited, Ord. coe 8 2 00 ee 84— ; 4 el— 4 
Бе со 6% Pref. Ф | 64— 7 — 7 0i 
Е : 0 4% 1st Mt. Db. Stock Rd. Восы. " % s % : & пер 70 1161— 103 т? 
e iei u у, 01 to 62, 500 2 coe eee 
Nan. 42 501 to 85,000 СҮ) eee eee 10 ee вое 154— 163 15 xd 16 154 0 
Do. Mortgage Debenture Stock grim 10 117 —119 sue ies 
Notting Hill Electric hting eee eve eos 000 10 & 154— 1 D eee 
Bt. James's and Pall Hlectrio Light, Ord. .. ... dio. 4 1а 16{— 17 164— 17 162 16§ 
Do. do. 7 Ф Prof., 20,081 to 40,080 9 — p^ 9 E p eee eee 


Bouth London Electricity Supply, Ord., #4 paid ... " 
Westminster Hlectric Supply, Ord., 101 to 80,000 ш 


* Bubject to Founders 
t Unless otherwise stated all shares are fully рам. 


Dividends marked § are for а year consisting ef LDivionde таи in entered the Great pert 


: eee eee 
5 9% 18 % 12% иа 18 a 30 14.— ist 154 15i 154, 
we warrants, rods being veed es өер, 
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Stock Business done 
Closing Closing 
Present МАМЕ, о Dividends for uotation uotation | ‘uring week 
Issue. aE the last three years. July 19th. Эзо 20th. ушу . 
Highest. Lowest 
60,000 | Aluminium “ А" shares, Nos. 1—00, 0000. . 110 J 10% 31— 32 21— 4 3{ |... 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. «s e. [Stock] ... 985 —100 96 —100 NE ee 
80,000 eo пу 5 LONE РВ ..| 10 , А 6 95| 18 — 19 18 — 19 181 | 15% 
о. do. 6 um. 80,001—40,000 
10,000 (issued at £2 108. prem. all pd.) ) 10 144— 140 14 — 1% 
20,000 Do. do. Nos. 40,001—60,000 | 10| ... | .. 188— 14} | 138— 143 V... 
200,000 Do. do. Б " Perpetual Debenture Stock . Stock  .. Т 127 —130 127 —139 $n 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 ... 8| nil nil lj— 2 12— 2 925 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2| ni 45 ... 2i— 28 23— 28 se 
125,000: Do. do. Perp. Deb. Stock e. Stock eie .. 110 —114 |110 —114 "T ` 
50,000 Do. do. 2nd Deb. Stock Red. Stock .. 101 —104 1101 —104 p 8 
20,000 | Callender’s Cable ее. shares, Nos. 1—20,000 ... 5 10 E: 124% 15 5% A 15$ | 144— 153 sis 
90,000 Do. do 43 95 1st Mort. Deb. Stock Red. |Stock 112 —116 112 —115 Dm un 
85,250 | Central London Railway, Ord. Shares wae jas „ AO: as ae 10j— 11 104— 11 102 | 10j 
178,308 Do. do. do. £8 paid ... % 10 $e 81— 9 81— 9 bi sii 
61,038 Do. do. Pref. half-shares £8 paid е бас "T — 27— 34 24— 3} - 
71,447 Do. do. Def. do. £5 paid . M v 51— 52 5 58 eas 
680,0001| City and South London Railway .. [Stock 18 11%] 24%] 67 — 69 67 — 69 · 672 
„500 Do. do. Ord. shares, Nos. 1 to 22 500 £5 pd. 10, .. is iss 4t— 5} 43— 6} 4g 
32,098 горо & Oo., хое, 1 to 82, ,008 ... ^ 8 31— 4 84— 4 34 
о. 5% Ist Mort. Reg. Debs., 1 to 900 o 
100,000 £100, and 901 to 11, 000 of £50 Red. ees eee eee 99 —102 99 —102 eee * 
99,261 | Edison & Swan Utd. El. Lgt., HA” shares, £3 pd. 1 to 99, 261 5 5 6 6 2 — 24 2 — 23 21| .. 
17,139 Do. do. do ** A" Shares, 01—017, 189 b 517 6 ф 6 @ 4— 5 4— 5 45%] 43 
844,028 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... see .. | 95 — 97 95 — 97 97 | е 
112,100 | Electrio Construction, 1 to 112,100 ... - “з as 2| 5 6 6 23— 28 23— 28 29 25 
25,000 Do. do. ig’ Cum. Pref., 1 to 25,000  ... 2| 7 @ 7 Ф 7 3— 84 8 — yos КЕ 
140,300 Do. do. Perp. Ist Mort. Deb. Stock. Stock ТА .. 101 —104 xd|101 —104 1038 | 102 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... s 2 x ; iss — d — E ees 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 „| 10 7 7 7 95| 11 — 13 xd| 11 — 18 pis isi 
15,000 | Henley's (W. T.) Telegraph Works, Ord. ... “es ..| 10 10 12 14 244— 25 — 253 25} | .. 
8,000 Do. о. do. 7 Y Pref. ... ..| 10; 7 7 7 $ 19 — 21 19 — 21 wet € 
50,000 | Ро. do. do. 4% Mort. Deb. Stock... Stock 44%] 43%) ... 111 —114 [111 —114 114 | 113} 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 10 10 10 Y 21 — 22 xd. 21 — 22 211 211 
800,000 Do. do. do. 4 % 18 Mort. Debs. | 100 | ... eis .. |101 —106 102 —1C6 104 - 
87,500 Liverpool Overhead Railway, г Vis .. | 10, 2j 81 31% — 8} 81— 8? "IN Ж ei 
10,000 Do. do. Pref., £10 pad. . 10| 5 5 5 Z| 14 — 144 131— 144 |... 1 
87,850 | Telegraph Oonstruction and Maintenance .. 12 | 15 15 16 97 — 41 xd| 88 — 42 40 30} 
150,000 Ро. 4 95 Deb. Вав. Nos. 1 to 1, 500 Red. 1909 ... | 100 i T" .. |108 —1C6 |103 —106 к X 
13,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 ... Bb. es uae as 91— 9i 91— 92 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 Чо 20,000 5 |... T 51— 61 54— 6} 6 
540, 0001 Waterloo and City Railway, Ord. Stock ..1100| .. А 3 [4 104 —107 104 —107 


t Quotations on Liverpool Stock Exch 1 Unless otherwise stated all shares are fully paid. 
Dividends marked § are or & year consisting of the latter part of one year and the first part of the next. 


LE LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
‘Birmingham Electric Supply, Ordinary £5 (fully paid) 104. National Electrio Free Wiring, 10s. paid, 1— 8. 
British Aluminium, Ordinary, no market ; 7 95 Pref., no market. Sinithfield Market Electric, 2—4 nom. 
House-to- House, 4495 Debentures of £100, 105—108. . - T. Parker, £10 (fully paid), 19 xd. 

Kensington and гері Electrio Lighting, Ordinary Shares | 


£5 (fully paid) 125—134 ; Ist Preference Cumulative 6%, £5 
5 рма), 1 Debentures, 106—109. Dividend, 1898, 
Ordinary Shares 10%. 


_ Bank re rate of discount 3 per cent. (February Ind. 18999. 


— = 


MARKET QUOTATIONS, Wednesday, July 26th. 


This week. | Last week. L Peres or 


* From Birmingham Share List. 


CHEMICALS, &o. METALS, &o. (continued). This week. | Last week. 12010м0 01 


ecrease, 
a Acid, H drochlorio . өө ae per owt. 5 . 87 f Ebonite Rod * ee per 1 8/- 8/- ee 
a krio ee eo oe per owt. 2. 7 Sheet . per Ib b / 5 / oe 
a „ Охайо... . per owt. B2/- B2/- $3 9 Copper Bars .. per ton £88 £86 £2 Inc 
a „ Bulphuric .. .. рег owt. 5) 5/6 P» E ie (basis price) ee per lb. 1042. 9 T 
a Ammoni Bal ee per owt J- 87/- es | 2 " Bhee ee ee per ton & &2 inc. 
а Ammonii, uriate (orystal) . рег ton £26 £26 2 e ee per ton £88 £86 £2 inc. 
. per ton £94 £94 n German Bilver Wire .. per lb. 1/6 1/6 T 
i Bleaching po powder .. рег ton £5 15 £5 15 | h Gutta-percha, fne .. .. per Ib 6/- 6/- e. 
: Pisnlphi e of Carbon . T .. рег ton £15 £15 h India-rubber, Para fine ee per Ib. | 4/0& to 4/15 | 4,04 to 4/1 oe 
А .. рег юп #16 10 £16 10 1 Iron, Charcoal Sheets .. per £18 £18 ae 
а стер (90 , .. per gal. 7/- 77. E Pig ( (Cleveland warrants) per ton 15/8 73/13 8/14 inc. 
a » (50/90 i) .. per gal. 5/6 5/6 { wmm per ton | From £11 | From #11 T 
Соррет Bulphate.. per ton £26 5 £26 5 90 i „ Gorey, per ton | 50/- to 55/- |- to 55/- ку 
Nitrate per ton £2310 £28 10 + í , Wire тем) ЕЎ No. B. per ton | £11 5 £10 13 6 | 12/6 ino 
a » White Bugar per ton £31 £81 * | Lead, English Ingot .. ton | #14 10 £14 76 | 9/6 inc. 
» Peroxide .. .. per ton £27 10 £27 10 i» 2 " Sheet... per ton 215 76 #ё15 76 es 
а Methylated Spirit — per gal. 2/9 2/9 оё m Manganin Wire No. 28.. per lb. 8/- 8/. - 
a 450 C Solvent (90° % at g Mercury . .. per bottle £8 7 28 66 6d. inc 
r gal. 5/6 5/6 Mica—acee ording to sine and quality .. “+ - m 
a Potash, Bichromaie, in ‘casks. per lb. 84d. 84d. s p Phosphor Bronze, plain castings per lb. 1/1 0 1/4 | 1/1 to 1/4 
а „ Caustic 9 %) per ton £94 £24 Se р rolled bars &rods per lb. 1/10 1/4 | 1/1 to 1/4 T 
Bisulpbate — .. . per ton £35 £85 * p * r'l'd strip & sheet per lb. | From Um From 1/34 
P Bhellao `.. .. per owt 68/- 68/. M o Platinum .. .. per os. £8 1 £8 10 
a Sulphate of Magnesia .. per ton £4 10 £4 10 50 p Silicium Bronze Wire per lb. | 104d. 2 1/1 | 1044. to 1/1 
a Bulphur, Robimed Flowers .. рег ton 46 £6 5 5/- dec. i Steel, Magnet, acc'd'g to deso'p'n р. ton From £15 to £40 T 
"A s toh, EO 25 0 p Биер M deen 14 10 Ав el. iö ine 
per ton 0 5 * in, bloo . per ‚ . 
a Boda, Саон um 70 0%) per ton £7 10 £7 10 72 А i. ЖОЙ. oce .. per lb. 16 1/6 T 
а n per ton £8 £8 е п „ wire Nos. 1 to 16 . . per lb. 110 1/9 1d. inc. 
a n Bisbromate, casks s per lb Ad. 23d, p White Anti- friction Metals 
METALS. &c “White Ant” brand £4) to £67 | £40 to £67 oo 
: : і Yarns, Cotton, Single 10lb. bundles р "ib. 74d. 7 . 
b Aluminium Wire, in ton lots.. per ton £24 £224 „ Best Flax, 6 lea. . por lb. 4 oe 
b Sheet, in ton lots. per юй #191 #191 ay j » Hemp,8plyl0lbs, .. per Ib. e. 
p Babbitt's metal ingots . ton | £70to £145 £10 to £145 де 1 mw „ Russian, 10 lbs. per I Ib. ; á T 
с Brass (rolled metal P to 12") badii per Ib. а. i j „ Jute, 180 lbs. rove . per to £12 £12 
с „ Tube (brazed) ..  .. per lb. 1 1044 „ Manila, 94 thread ‚ per Е tod £32 10 £82 10 js 
c „ Wire, basis РИ per lb. e 84d. . k Zino, Sheet (Vielle Montagne bnd.) p.t.| £28 6 £50 £1 14 0dec. 
Suore rons wap lied by Quotations supplied Gupse ons su 
> Br в. d. Воог & Со. | f The India. Rubber, Gutta- Percha, and * M . Ashby, Limited. 
b The ritish Aluminium Company, Ltd, Telegraph W Works Company, Ltd. m Messrs. W. T. Glover & Oo., Ltd. 
Mesers. Thos, Bolton & Sons, Messrs & Bhakspeare. п Messrs. P. Ormiston & Sons. 
ossrs. wher apg A ТШ. o Messrs. Johnson, Matthey & Oo., Ltd, 
í Messrs. p The Phosphor Bronse Oompany, Lid. 


Bolling & Lowe. 
| Messrs. Henry O, Teo & Oo. 


а тишн ———————— — 
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MACHINE TOOLS.’ 


(Continued from page 88.) 


Boiler Shell Drilling Machine. 


There are three usual methods of drilling boiler shells :— 


1. (For light work) the drill is made to revolve round the 
boiler in a vertical position. 2. The boiler is made to rotate 
upon a vertical axis. 3. The boiler is 
ро horizontally, and rotates on 

В, 


ег 
Space does not permit the description 
of the many other types of drilling 
machine, but the кг hole drillin 
machine may just mentioned, an 
surprise expressed that it has not more 
largely come into use. 


Boring Machines and Mills. 


The writer differentiates between 
boring machines and boring mills, the 
latter (frequently denominated vertical 
lathes) being capable of turning as well 
as boring. | 

Fig. 11 shows an example of a hori- 
zontal boring machine made at the: ^ 
Niles Tool Works. It will bore up to 
3 feet 6 inches diameter x 10 feet long. 
It has been designed specially for deal - 
ing with Oorliss cylinders, and, in 
addition to the ordinary boring bar, 
which is provided with a facing head, 
it has two independent and adjustable 
boring spindles for finishing the holes 
for the valves. Thus the whole of the 
boring and turning is done at one 
setting, which whilst economising time 
inoreases the accuracy. | 

An excellent example of vertical: 
boring machine is illustrated by fig. 12 
(Hulse & Oo., makers). The boring 
bar is 18 inches diameter, and will bore 
cylindera up to 10 feet diameter. The 
machine is provided with a eelf-con- 
tained steam engine, which renders it 
independent of other tools. 

Boring mills are made with either 
one or two standards, the former, which 
are chiefly used for small work, are 
frequently called chucking lathes, owing 
to the facility with which work can be 
chucked. 

An example of the latter (by Niles 
Tool Works Company) is shown in fig. 
18. The revolving table has a central 
spindle, having adjustable bearings; it 
has also a large bearing on the under- 
side, revolving on the base casting. 
When it is required to run the table at 
a high пра for setting work, it сап be 
raised off the large bearing by an adjast- 
ing screw in the footstep bearing of the 
spindle. The feed motion is by a 
friction disc, and is automatic and re- 
versing, and is independent for each of 
the two boring bars, which enables 
boring and turning to be carried on at 
the same time. The cross slide or rail 
is raised and lowered by power. The 
amount of work such a machine is 
capable of doing can only be appre- 
ciated by those who have adopted them. 
Asan example of the speed, the author 
mentioned that turning a heavy fly-wheel, 23 feet 6 inches 
in diameter, and weighing 57 tons finished, occupied 48 
hours, at an average speed of 23} square feet per minute, 
during which time there was removed about 5 tons of metal. 


* Editorial abstract of a рарег оп “ Machine Tools,” by H. C. 
Amos, recently read before the ty of Engineers. 


This was done on a machine by the Niles Tool Works 
Oompany, who have built machines to take up to 30 feet in 
diameter. A large machine costs from £1,500 to £2,000. 


Milling Machines, 
America has had a large share in bringing the milling 
machine into general use and to its present state of perfection. 


The idea that it is not suitable for all-round work is gradually 
disappearing. From the legion of types, only four are 


Pea 2 4 


Pad 


Fia. 12. 


selected for illustration. Fig. 14 illustrates a ; Lincoln 
miller, by Н. W. Ward & Oo., Birmingham. Noticeable 
features in this machine are cased-in gears, balanced 
е solid ар ce, and good design. The scope 
of this tool includes ordinary milling, or it will mill 
two faces simultaneously with face cutters at different 
heights or on the same level. The heads have independent 
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horizontal and vertical adjustments, and the table has automatic 
traverse in either direction with instantaneous reversal. The 
rate of feed is varied without change of gear or belt. 


A form of milling machine much used in America, and 


now claiming considerable attention in this country, is a 
tool known as a “slab miller”; an English example of 


| и 1$ d 
— geo І "IS - | ү; 
S “Оа RNS 
Fia. 19. 


NE 


this is depicted in fig. 15. It is usid for surfacing large 
pieces of work hitherto dealt with on the planer or shaper. 
The table upon which the work is fixed is provided with a 

is traverse whilst cutting, and a quick return when not 
cutting. 

Fig. 16 shows a vertical antomatic profiling machine for 
bicycle cranks by Webeter & Bennett. 

(To be continued.) 


LIGHT RAILWAYS AND THE DEVELOP- 
MENT OF ELECTRIC TRACTION. 


Ir is always the pioneers who are sanguine—if they were 
not, we should have no progress at all—and one may, therefore, 
very well spare a large amount of praise 
ыы encouragement for those who, three 
ears ago, considered that they saw in the 
ight Railways Act a suitable means of 
also developing tramways along roads or 
streets, and more especially for operation 
by electric energy. 

And, as has been repeatedly pointed 
out, there was good reason for such a belief. 
Neither Parliament nor the Board of 
Trade (or other official department) would 
pledge itself] to {a definition {of :“ light 
railways, and in the absence of {restric- 
tions, open or unexpressed, all those with 
the interests ‘of electric} traction at heart 
might justly consider that street tramways 
: should also come within the range of this 
improvement in legislation. 

j n this they were at first amply justi- 
„ . fied. Applications to the Light Railway 
E Commissioners for orders to build what 
were essentially “tramways” were success- 
ful in such districta as the Potteries, 
Orewe, North Shields, Coatbridge, Brad- 
-. ford, Leeds, Middleton, &c., and apparently 
J neither the Commissioners themselves nor 
i the Sae of с found pde obstacles 
in the way of granting and approving 
orders, provided the question ot ; public 
utility or convenience was fully establi 

and the opinion of proprietors or local 

authorities was tolerably unanimous in 

But. the dream of id 

P. Bat the m of more rapid progress 

in electric tramways worked through the 

means of a Light Railway Act soon proved 
to be short lasting; and without attempt- 
ing to settle whether the rapid increase in 

. the number of applications (reaching for 
the latter periods to some 70 or 80 pro- 
posals in the half-year) so impressed the 
authorities that it was felt right and 
proper to put on the brake somewhat, or 
whether the persistency of opposition from 
the railway companies on the soore of 
possible competition in goods traffic from 
these so-called light railways, or whether 
the spirit of municipalisation has led to 
opposition from the local authorities to 
private enterprise developing in this direo- 
tion, the fact remains that during the past 
year а distinct 3 has been created 
in regard to electric tramway progress 
under the Light Railways Act. 

- Promoters of new lines or possessors of 

old ones desirous of extending them are 

practically driven to the former methods 
of Parliamentary Bills or provisional 
orders, with their attendant troubles of 
obtaining local consenta and of scheduling 
agreements for better purchase terms 

than the ridiculous conditions of the 1870 

Tramways Act. 

It is even very doubtful whether a bond 
fide light electric railway can advantage- 
ously be applied for under the Light 
Railways Act, unless the adjacent main 

line steam railways are agreeable to the project, for the 
Board of Trade—after ths Coatbridge-Airdrie and Dundee- 
Broughty Ferry cases—appears to be most unwilling to 
admit the remotest possibility of such lines ever developing 
into railways of a more pronounced kind than a street 
tramway might beeome. 

Yet the " go feared is absurd. How is a heavy 
goods traffic likely to be carried over public streets of a more 
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) tramoar 
traffic which requires all it can get of the roadway for 16 
hours out of the 24? 

The question of “consent and support by the local 


or leas crowded nature, consistently with a passenger 
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MACHINB Tcors.—Fig. 15. = 
authority ” is of no value here; for in both the above cases 
the local authorities were supporting the applications for 
light railway orders, At Paisley, on the other hand, although 
two local authorities out of three concerned were supporting 
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the application, no order was granted, owing to the opposition 
of the third authority. Apparently, therefore, one has to 

secure the approval of all the local authorities concerned, and 

the acquiescence of all the local railways, before there is 

much likelihood of getting a light railway order for an elec- 

tric street tram way. 


It is less tronble and expense to promote a Bill before 
Parliament; so much, therefore, for the Light Railways 
Act as a means of helping on eleotrio traction. Its value is 
nil at present. 

In their last report, the Light Railway Commissioners 
themselves classify the applications for orders into those 
resembling ordinary railways (é.¢., running on their own right 
of way, within fences, &c.) and those running wholly, or for 
the most on public roads and streets, i. s., tramways. 

From ing of the Act up to the end. of last year, 
out of a of 51 applications of the second class, the Com- 
missioners had approved of 25, rejecting 14, while 11 were 
withdrawn and postponed. We doubt very much whether 
the end of this year will see figures anything like correspond- 
ing to the above, and unless some relaxation of conditions is 
afforded, we shall be surprised next year to see any applica- 
tions at all made to the Commissioners for lines of thi 
character. | 

Perhaps for the Commissioners’ own sakes that would be a 
result not altogether to be regretted, for only those engaged 
in endeavouring to carry through these proposals сац have 
any idea of the work and responsibility devolving upon the 
Commissioners or of the care and ial with which they dis- 
charge their duties. | | 

So far as electric traction is concerned, however, we may 
well express a feeling of regret that the Commissioners were 
not appointed with wider powera for the вв purpose of 
dealing with electric lines alone ; not one of the steam light 
railways can be said to have much interest to anyone outaide 
the service of the particular main lines concerned, inly 
not to any large mass of the public, for they are nearly all 
unimportant branches with scanty traffic. 

Of course, no one has any wish undaly to belittle these 
small evidences of progress, but why didn’t Parliament 
appoint Light Electric Railway Commissioners with powers to 
remedy the Tramways Act of 1870; and if Parliament 


didn't know enough to do this in 1896, why doesn’t it do it 
now in 1899 when the thing has been abundantly proved ? 


INSTALLATION ESTIMATES. >- 


(Continued from page. 127.) 


_ DATA AND Cost OF IxsTALLATION MATERIAL: . 


We now come to the installation material, and as this 
cannot very well be treated by curves the data are givén in 
tabulated form in Table I. E 

It will be noticed that the lamp voltage is taken at 110 
throughout. Below 25 lamps it is usaal to use 55 volte, and 
above 300 lamps the size of the installation jastifies an in- 
crease of pressure to 220 volts. | 

The estimates are got out on the basis of the given number 
of “lamps in use" at one time, and for cable and wire 
working at about 1,000 amperes. рег equare inch. 

The actual amount of cable and wire required for any given 
installation depends on the characteristics of the building to 
be lighted, but it will be found that 13 to 14 yards (of all 
sizes of wire) per lamp or point is a very good average. 

When a dynamo is driven by a gas or oil engine it is 
necessary for it to be fitted with a fly-wheel to ensure a steady 
light. For dynamos of lees output than, say, 9 kilowatta at 
1,200 revolutions per minute this fly-wheel generally takes 
the form of a disc pulley. For the larger sizes a third 
bearing and separate fly-wheel should ba employed. The 
safest way to make these wheels is to cast them of beet 
“ pulley quality cast-iron and then shrink on a steel rim, 
arranging the overall diameter so}-that the maximum 
peripheral speed shall not exceed 6,000 feet, per minute. 


WHEN ACCUMULATORS АВЕ EMPLOYED. 
Where the voltage is constant and no accumulators are 


employed the dynamo should be compound wound. A shunt 


resistance is sometimes employed, but it is apt to become a 


nuisance, as the contacts become burnt away at the breaking 


edge, and the coils become brittle and snap off. The exact 
amount of compounding will depend on the distance between 
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the dynamo and the lamps. A dead straight line of voltage 
with constant speed is not obtainable and, as a matter of 
fact, moat engines pull ap slightly as the load comes on, it 
is therefore best to slightly over-compound, say, 8 per cent., 
or if the distance to the lamps is considerable, then 5 per 
cent, to 8 per cent. according to the distance. 

When a dynamo is required to charge cells as well as ran 
lamps direct it must be shunt wound, or at any rate the 
compounding coiis should be arranged with a switch on the 
magnets, во that the series coils can be cut out. The proper 
way to charge cells is undoubtedly to keep the main dynamo 
at constent voltage and boost up the pressure by means of 
a separate machine. For the smaller installations under 
consideration the expense would be too great, во we are 
obliged to keep to the old, if unscientifio, method of getting 
the extra 80 volta partly by speeding up the engine and 

ly by field regulation. The size of the battery should 

so arranged that the charging current is as little over 
half the full load current of the dynamo as possible, because 
advantage can then be taken of the higher voltage which a 
shunt wound dynamo naturally gives at half load. To get 
economy the dynamo field shou!d be adjusted as little as 
possible, as it follows that when runnirg on lamps direct the 
dynamo is not working at the best point of the magnetisa- 
tion curve. From 110 volts to 140 volts is a rise of about 
27 per cent., and the best compromise is to get about 7 per 


cent. by charging with a low current, 10 per cent. by 
increasing the speed, and the rest by adjusting the field 
resistance. 


(To be continued.) 


THE BURNING OF THE COMO EXHIBITION. 


THE following is a translation of a letter received from the 
Mayor of Como in reply to a letter of condolence addressed 
to bim :— К | 


Como, July 14th, 1899. 


To Signor O. H. Garland, chief of the 
Bnglish Delegation at the Inter- 
Congress of 


Telegraphists 
robe. 


In the name of all my fellow citizens, of whom I know I faithfully 
interpret the unanimous thought, I offer to you and to your 
colleagues of the English delegation at the International Oongress of 
— Sig bists recently held in honour of Volta, the most heartfelt 

Tor your cordial condolence ia the terrible affliction of this 
unfortunate town. 

The kind and comforting sympathy, which in this moment of 
misfortune you and the English ep wish to testify to the 
fatherland of Volta, inoreases your title to our recognition and 
augments the reason for the warm recollection which Como will ever 
preserve of its dear guests welcomed there to initiate the solemn 
centenary in honour of our great fellow-citisen in the name of whom 
we received with such pleasure the telegraphists of all lands 
gathered there with one common thought as citiz2ns of the same 
country and children of the same family. 

With all my heart I thank you for the comfort which the kindness 
of yourself and of your colleagues brings to us, reviving still more 
than our wonted energy to surmount our great trial in the trust that 
the issue will permit Uomo to demonstrate to her friends that she is 
Worthy of their sympathy. 

Accept, Egregio Sigoore, the expression of the highest esteem and 
best consideration with which permit me to subscribe myself, 


Il Sindaco, 


(Signed) G. B. CADENAZZI. 


THE VOLTA CENTENARY. 


CONGRESS or TELEGRAPHISTS AT Como. 


[FROM ООВ SPECIAL COMMISSIONER. | 


(Concluded from page 124.) 


Ox Sunday, June 4th, the Congressists were ertertained at a 
dinner given by the Organising Committee at the Eden 
Restaurant, Milan. At the conclusion of the dinner the 
Whole of the representatives adjourned’ to the Covas 


Restaurant, where the Milan steff had been invited to take 


champagne with the visitors. The invitation was responded 


to by nearly the whole of the personnel, and a most enjoyable 
time was spent. Speeches of welcome were made by M. 
Amiot (France), Мг. О. H. Garland (England), and Mr. 
W. O. Burton (New York). On Monday, visits were made 
to the principal sights of the town, and a reception was held 
in the evening at the headquarters of the General Associa» 
tion of Civil Employéa. | 

At 10.40 p.m. a start was made for Bologna, where the 
delegates arrived at 2.56 a.m. Aftera ehort night's rest, at 
9.80 a.m. the delegates assembled in the Piazz 1 Galvani for 
the purpose of unveiling a bronz3 tablet which had been 
placed on the pedestal of the statue of Galvani. Tributes of 
flowers from the various delegations were also made. The 
Mayor and his colleagues received the visitors in the muni- 
cipal palace and afterwards conducted them through the 
galleries of the Gymnasium of Arts. The town was deco» 
rated, and the delegates were accorded a most friendly 
reception. | | 

In the afternoon a reception was held by the local tele- 
graph officials at the E len Restaurant, and then visits were 
paid to all the points of interest in the town. At 7 o'clock 
p.m. a dinner was given at the Eden Restaurant, at which 
the Mayor presided, and interest was given to the enthugiastio 
proceedings by speeches by the Prof. Righi, Marconi's tutor, 
and also by members of the Galvani family. Speeches were 
also made by representatives of the foreign delegations. 

At the conclusion of the dinner bags were packed, and 
the company set out for Florence, where they arrived at 7.80 
on the following morning, Wednesday, June 7th. In Florence 
a reception was held at 4 p.m. in the Palazzo Vecchio by the 
mae he the Marquis Pietro Torrigiani, and visits were paid, 
under his guidance, to the principal sights of the town. At 
9 p.m. the Association of Civil Employés held a reception in 
their fine suite of rooms. - 

On Thursday, June 8th, at 7.30 a. m., the company set 
out for Rome, arriving there shortly after 2 p.m. At 8.45 
the “Societa di Mutua Assistenza fra gli Impiegati delle 
Pubbliche Amministrazioni Residenti in Roma" held a conoert 
and reception at their club rooms in the Esedra di Termini. 
The Minister of Posts and Telegraphs was present, and a 
most excellent musical mme was gone through. 

On Friday, June 9tb, a visit was paid to the Forum, 
under the guidance of professors sent by the Ministry of 
Publio Instruction, Rome was at this period suffering from 
a heat wave, which, of course, rendered very difficult for the 


‚ northerners the task of following the well-filled programme. 


At 5 o'clock, under the same guidance, a visit was made to 
the Palatine, where the Vessella Band p & good 
musical programme for the delectation of the visitors. At 
9.30 the Roman Municipality received the Congress at the 
Capitoline Museum. The whole of the Capitoline Hill was 


` decorated and illuminated, and special light effecta had been 


arranged in the interior of the Museum. This was notably 
the case in the rooms containing the celebrated Dying 
Gladiator and the Capitoline Venus. 

Oa Saturday, June 16th, the Congress set out early for an 
excursion to Tivoli. On the outward journey a visit was 
paid to Hadrian's Villa, where the Mayor and municipality 
of Tivoli held an open-air reception, A continuation of 
the journey led to the famous Cascades, At 2 o'clock the 
delegates were entertained at lunch by his Excellency the 
Marquis of Sin Giuliano, the Minister of Posts and Tele- 
graphs, the function taking place in the Villa Gregoriana. 


. The return journey to Rome was made at 6 o'clock, when 


the delegates were reozived in the spacious rooms of the 
Press A-sociation in the Piuzz Colonna. 

On Sunday a vi-it was made to the Technical Bureau at 
Trastevere. Н-ге the extensive workshops were visitsd, and 
Eagineer Bracchi, Inspector of Telegraphs, carried out rome 
very succesful experiments with the Marconi apparatus. The 
experim nts were, unfortunately, adapted to a non-technical 
audience, and were not in any way novel. Messages and 
greetings were exchanged very successfully over a dis'ance of 
40 or 50 yards. In the evening, at 8 30, a good bye” 
dinner, presided over by the Marquis of San Giuliano, was 
given in the Valiani Restaurant. A very large company 
assembled, and speeches were made by chiefs of delegations 
on behalf of their respective countries. 

Monday was spent in a visit tothe Vatican and St. Peter's, 
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"permission being granted to visit all the private rooms and 
gardens. In the. етеу „ the Italian Electro-Technical 


The Cangress was, of course, an immense success, from 
the social point of view, and was not lacking in importance 
from a practical point of view. The subjecta discussed were 
of great importance internationally, and the exchange of 
views between those who are actively engaged in the 
administration and working of the various telegraph depart- 
ments cannot but be useful. The foundation of personal 
relations between the workers in the great business of 
international communication can hardly fail to lead to the 
more efficient and smoother working of the connected 
. systems. We therefore anticipate with pleasure the renewal 
of the Congress at Paris next year, and although we can 
scarcely hope that the event can become an annual one, yet 
the various States would de well to-encourage an occasional 
` —say, biennial or triennial—meeting which would more than 
: repay, by its practieal benefits, any outlay involved. | 


THE ELECTRIC RESISTANCE AND HEATING 
E COMPANY. 


Tue report of Mr. James Swinburne is naturally the feature 
‚ in this company’s prospectus, to which electrical engineers 
> turned for information as to whether the invention offered 
' „to the public for £85,000 is worth it. Since its publication 
~ last week we have had a communication from Mr. A. G. 
Nussbaum. n | 
Mr. Swinburne says :— 
I I have examined the Vogt resistances being 
. Mersrs. Gans & Oo., in Buda-Pesth, and at а neigbbouring pottery. 
.. Vogt’s material gets over the whole of the difficulties of the steps 
and contacts in ordinary adjustable resistances; and he produces ап 
adjustable resistance which is durable, compact, and ve in 
addition. The material, which is clay and black-lead,* can be worked 
.' mp and manufactured cheaply at any local pcttery, while the mount- 
ee brasswork can be done at any brass finishers. . There is thus 


adjustable resistances can be therefore made to fit almost any range 


* 


. common use. | 
In the year 1885 Mr. G. A. Nussbaum patented an 
invention for “Improvements in resistanoe boxes and similar 
 &pparatue, &.,“ and we extract the following paragraphs 
from his specification :— 
This invention relates to improvements in resistance boxes and 
similar apparatus for use with ix candesoent electric lamps and for 
other purposes, and has for object to enable such apparatus to be con- 
еа more simple, cheap, and reliable form has heretofore 
u | 
According to this invention, I employ a substance having a com- 
position corresponding more or less with that of the black lead 
ordinarily used in black lead psncils, and consisting mainly of a 
mixture of plumbago, or graphite and clay.“ These materials are pre- 
pared, mixed, and moulded into rods, pencils, blocks, or oth 
orms for use as resistances in a similar manner to pues orar quac for 
оч black-lead. Rode, &c., of this 


ted. 
In applying my carbon composition as a resistance to be in 

‚ inan sctrical olronit, I make use of any of the жы furta ot 

resistances, in which German silver wire or carbon sticks or powder 

are used, such as the boxes with sbort-circuitipg plage сеа 


escribed. 

cases, my improved resistance material 
for that usually employed. In addition to these ordinary forms, the 
specific my material admits of its employment in 
forms differing from those in which it is possible to use a substance 


е The italics are ours.—Eips. Егис. Rav. 


for use with incandescent electric lamps and for other p 
G8. A. N The 


_ of the blacklead ordinarily used 


it might otherwise have lacked. . The 


obtain a high resistance. By employing a high percen 
position, I 
short length. 
Mr. Nussbaum then describes and illustrates his various 
and his sliding contact arrangement evidently 


apparatus, an 
works beautifully, sweetly, and sparklesaly.” 


He claims the employment, as a гевівіапое to be interposed 
in any electrical circuit of a substance or material com 
of an intimate mixture of graphite or plumbago and clay, in 
proportions ing on the specific resistance required. — ` 

rof, Fleming has also publicly declared that he used the 

same thing seven years ago. ; 

Possibly if Mr. Swinburne, Mr. Fletcher Mou'ton, or Mr. 
Roger Wallace will examine the Specification, No. 2,895 of 
the year 1885, they will then be so good as to tell us the 
difference between the old and the new, for we fail to dis- 
cern any. 
© Read side by side with the company’s pectus, Nuss- 
baum's specification is wonderfully Amilar, even to the 
effects of heating the material. | 

In the ELECTRICAL Review for January 15th, 1886, 
appears the following amongst our abstracts of published 


specifications for 1885 :— 


2,895, “ provement in resistance boxes and similar apparatus 


ainly of a mixture of plu hite and clay. 
materials are 5 moulded Into rods, pencils, blocks 
or othor desired form for use as resistances, in a similar manner to 
that adopted for the mannfactare of black lead. 

“The directors before joining the board, carefully con- 
sidered the report, &c.” What a pity they did not look 


through the files of the ELgcTRICAL Review! | | 


It seems to us that as Nussbaum's invention is public 
property, there is only oné thing for the directors to do, and 


AP .  — that ie, to return the money subscribed. 
made at the works of | | | 


A SUPERFLUITY OF PROTEST.  - 


Ar the half-yearly meeting of the Eastern Telegraph Com- 


pany, which was held last week under the presidency of 


the Marquis of Tweeddale, who is the chairman of that 


company, an interesting account was given of the company’s 


eg attitude in its relation to the interests of the public, 
hat this relation has not been satisfactory to those from 


‚ whom the company derives ita revenue, is shown by the fact 
that the public has been driven to take concerted action 


against the conservative policy of the Eastern Telegraph 
Company, and of the companies associated with the Eastern. 


- The irksome and excessive charges made for telegrams to 


Australasia have assured for the Pacific cable a support which 
ition achieved to a 
great extent by the help of subsidies from various Govern- 
ment sources, has rendered it not only permissible and 
equitable, but also necessary that the Pacific cable should be 
placed on at least a similar footing by the Governments 
interested ; and now, after much vain pleading and argument 
in favour of fair rates, the germs of a formidable competition 
for the traffic with India have taken root and are growing 
apace. There are other less important aspects of the case to 
which ex will not allow us to refer at present. Brought 
face to face with the position above indicated, the Marquis 
of Tweeddale found himself compelled to deal with the 
situation at considerable length in his speech to the 
shareholders, a speech, which despite its ability, was dis- 
tinguished by a superfluity of detail and protest. There are 
many pons on which we cannot agree with the speaker. 
The reference to wireless telegraphy as affecting the value of 
the company’s property we need not enlarge on, bat it would 
almost seem as if the rebuff received from the Chancellor of 
the Exchequer and the Seoretary of State for the Oolonies, b 

the deputation representing the Eastern and allied telegrap 

oom panies, had led these to take a distorted view of the situation 
generally. We are told, for example, that when Her Majesty's 
Government announced their intention of guaranteeing 
the Pacific cable against loss, by offering aid, the mazimum 
of which was £20,000 per annum, the directors of the Eastern 
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Telegraph Company thonght it advisable to address to the 
Prime Minister a letter “ protesting against the Governments 
of this country and of the Colonies entering into direct com- 
petition. with companies, and thus interfering with private 
enterprise.” * This smacks of audacity, coming as it does 
from а company already in receipt of large subsidies from 
the Home and Colonial Governments, and which, within the 
last year or two, was asking from these same Governments 
subsidies and money aid amounting to more than £100,000 
ayear! We learn that this claim has necessarily, and at 
least in part, been abandoned, and that the allied companies 
now propose to lay cables from the Cape to Australia without 
further subeidy, but on condition of being permitted to deal 
direct with the Australian public. The companies are further 
reported as being willing to consent to a reduction of rate to 
Australia. This cffer, which has been recently reported in 
the press, amounts to a confession, and quite justifies us in 
the opinion which we have always held—that the allied com- 
panies could well afford both to maintain an efficient servioe 
and to reduce rates without exacting further financial aid 
from the Governments. With regard to the laying of a cable 
from England to the Cape, we do not learn that the com- 
panies have yet abandoned hope of obtaining the subsidy of 
£20,000 annually which they recently asked from Нег 
Majesty’s Government. It has been shown, however, that 
for their own security, both to avoid competition and to 
assure a continuous service, the interests of the Eastern 
group call for the laying of an additional cable to the Cape. 
Sach a cable, if laid from Eogland direct to St. Vincent, vid 
the Azores, in co-operation with the Brazilian Submarine 
and Western and Brazilian Companies, would also serve for 
South American traffic, and the cost might be shared among 
the nnited companies, thus rendering a cable from England 
to the Caps much less expensive to the Eastern group. 

In his speech the chairman asserts that the action now 
taken by the Government is without precedent, perhaps 
forgetting that the cables from Halifax to Jamaica, touching 
at Bormuda and Tark's Island on the way, were laid b 
the assistance of Government subsidies, which were sd. 
although the cable route so created came into competition 
with the British-owned West India and Panama Telegra h 
Company. Ia his references to the deputation headed by 
Sir Е імага Sassoon which recently waited on the Chancellor 
of the Excheyuer, Lord Tweeddale attempts to distinguish 
as between subsidies received by his company for establish- 
ing their system of. cables, and subsidies received for con- 
tinuing or duplicating these cables after establishment. This 
is ап unimportant point; the real gist of the matter is, that 
these companies are heavily subsidised, and are thus fortified 
against unaided competition. It is not for us to defend or 
explain the statements made, and the arguments advanced, 
by the rival-depntation to which the chairman of the Eastern 
Company deals out such hard measure; the gentlemen ооп- 
cerned are fully qualified to undertake the task themselves, 
and we reproduce elsewhere a letter written to the Times on 
this subject by Sir Edward Sassoon. There are, however, 
some of the criticisms made by Lord Tweeddale which we 
feel it our duty to notice, as they concern subjects to which 
we have made frequent reference in these columns. The 
first of these relates to the charge made for telegrams to 
India; concerning this Lord T weeddale is reported as follows 
in a contemporary :— | 

Again, if was alleged that myself and Mr. Hesse, in our eviderce 
before the Pacific Oable Committee, stated that 1s. 2d. was the 
Eastern Company's share of the tariff for Australian messages from 
Bombay to London, and upon this statement is based an argament 
against the existing charge between Bombay and London of 43. for 
Indis telegrams. If S.r Edward had taken the trouble to examine 
the evidence that he refers to, he would have found that the amount 
of 1s. 2d. represents the out-paymeotes to administrations other than 
the companies between London and Adelaide, and has nothing to do 
with the Eastern Company's charge for carrying Australian traffic 
between Bombay and London. 


A perusal of the above would convey to those who are 


uninformed the impression. that some grossly misleading 
blunder had been made by Sir Edward Sassoon, but that this 
is not the case will be readily understood by anyone who 
has read an article which we lately printed on this subject 
wherein we showed that, from the evidence given by Lo 

T weeddale and Mr. Hesse before the Pacific Cable Committee, 


— — M — —— M ——  — — 


* The italics are ours. 
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the amount reoeived by those who forward the message on from 
Bombay to London is only 18. 254.“ As a statement similar 
to this been called in question, we now reproduce extracts 
from the evidence given before the Pacific Cable Committee 
4i the Marquis of Tweeddale, Mr. H. A. O. Saunders, and 

г. F. E. Hesse.t In referring to the 4s. 9d. per word rate 
from London to Australia the following evidence wa; given 
in reply to questions by Mr. Murray, representing the 
Treasury :— 

2.003 —Oat of each 4з. 9d. you told us that you got 3s. 7d. ? —Three 
shillings and seyenpence, yes. Of the remainder, 7d. goes to South 
Australia, 144. to Java, 34d. to Indis, and 2d. to the European 
administrations. 

2,004.—Does the 34d. to India include the rate for the Persian Gulf? 
—No, that is simply for the transit across India. The Persian Gulf 
Department of the Iadiaa Government is one of the four pooled 
administrations. 

2,005.—Then the Indian Government comes in in two ways?—In 
two ways. 

2,006.—In its own business and the Persian Galf business ? —Indo- 
European or Persian Galf. Either term would &pply, and through 
the Indian Government Telegraph Department prope 

2,007.—And where does the 2d. in Eu go to ?—Partly to Great 
Britaio, the Telegraph Department here, the French Government, the 
German Government, and other European Governments; the average 
200. Sen Gs 04 Gay Ub Telegraph бариде А ИНИМЕ 
` 2,008.—You do not pay the р men à coun 
anythisg for „ vou Teal with yourselves, I suppose ?— 
Оз, yes, we pay them а small amount, which averages that 2d... 

2,009.—For a message coming into your office and delivered fro 
there ? — We have landline arrangements with the Post Office. 

2,010. — Yes, but you rent the landlines, do you not, out and out? — 
Some of them, yes. 

: 2011.—D» you рау the Post Office on those ?— Yes, there is a small 
payment which works out, taking the a , at 2d. 

2.012.—I do поё want to a k the question if you would rather not 
answer it, but can you tell us how much of the 3;. 7d. gus to the 
Eastern and how much to the Extension ?—The Eastern Extension 
Company take the largest amount, £200,000, of ths whole traffic last year. 

2013 - Oat of———?— Out of £310,0C0. The Eastern Comp iny have 
£8,000, the Indo-European £18,000, and the Gulf Department a little 
over £8,000 + ecoording to the proportion of tariff. 


Nothing, surely, can be clearer than the above. Possibly 
Lord Tweeddale regrets having given this information, but 
taking it as it stands, after the elimination of the out pay- 
mente, it clearly means that out of the 3s. 7d. divisible 
among the companies, those who pass on th» telegram from 
Bombay to London receive only exactly 1s. 91d. per word. 
It was, doubtless, this figure which Sir Edward Sassoon had 
in his mind, and not the out payment of 1s. 2d. which Lord 
T weeddale referred to, possibly with a hope of confusing the 
Issue. i 
Whether the amount for which a message can be pro- 
fitably carried from Bombay to London be 1s. 3łd. or 
1s. 24d. рег word is of little importance. The difference of 
$d. per word is inconsiderable to the merchant who finds 
that he is paying 4s. per word for his message to India, while 
the same amount of work is bang done for others at 18. 81d., 
simply because their messages are addressed to Australia. 
As to another portion of his defence, we find that the chair- 
man of the Eastern Company has failed to make out his 
case; we refer to the strictures made on the opinion expressed 
by Sir Charles Dilke as to the vulnerability of cables in time 
of war. It should be well within the recollection of those 
connected with the Eastern Telegraph Company that during 
the revolt of Arabi Pasha all this company’s lines to the East, 
passing through Egypt, were at onoe cut, and that as far as 
telegraphing from England to India was concerned, the 
Eastern Company's cables De Ton Egypt ceased to be of any 
value. Not only was the Hong Kong-Manila cable cut 
during the late war, but the Panay cable also shared the 
same fate. In Cuba, the cables looped along the south 
coast were severed in various places, the cable between Hayti 
and Cuba was also cut, but afterwards re-united by the 
Americans, Of the cables at Cienfuegos three were cut in 
shallow water by a steam cutter working under fire from the 
beach. That communication with Cuba was at no time 
entirely severed was due entirely to the desire of the United 
States Government to avoid possible complications with 
France and England. Since Lord Tweeddale is of opinion 
that a cable in the deep and distant waters of the Pacific, 
where vessels of war are few and well looked after, is the 

* Bee ErEorRICAL Ramvikw, June 30th, 1899, р. 1057, Reduction 
of Telegraph Rates to India.” | 
t Bee Blue Book О.—9,247 of April, 1899, p, 97. 

1 The italics are ours. 
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only one where interruption is “to be apprehended with an 
certainty,” it seems illiberal to rebuke Sir Charles Dilke wit 
such asperity—not so much for an expression of opinion, as 
for calling attention to cases which have actually ned 
in shallow water, and under the fire of the enemy. There 
are many other points which want of space prevents us from 
dealing with now, but we cannot close this article without a 
tribute of admiration for the gallant, although hopeless, 
attempt which the chairman of the Eastern Company has 
made to retrieve the damaged fortunes of the companies 
which he represents, 


CONTINUOUS POWER METERS. 


NUMEROUS continuous power meters have been designed, 
but perhaps none of them fulfil the conditions of practice во 
well as the fcur whose general arrangement we will briefly 
describe. The four we have in mind are those of Vernon 
Boys, Little, and Ashton, the latter inventor having brought 
out two on entirely distinct lines. | 
Ashton's Namber 1 power meter was specially designed as 
a steam enginé indicator, and the work done was indicated 
by a modified gas-meter index. The indicator consisted 
of a oylinder in free connection on the one ide of its piston 
with the engine cylinder, and upon the other side it con- 
nected with the opposite end of the cylinder. The indicator 
pan thus communicated to the spring a pressure equal to the 
ifference between the forward and back pressures acting on 
the main piston. Net forward pressure was thus measured. 
The piston -rod of the indicator piston carried a small 
wheel, the spindle of which was parallel with the piston rod. 
As this rod wotked to and fro, it carried with it this little 
integrating wheel, 4, to and fro across the face of a small 
disc, в. In the neutral position, or position of no work, the 
point of contact of the dirc and the wheel was the exact 
centre of the disc. Any rotation of the disc at that position 
is obviously incapable of producing any rotation of the 
wheel. But movement of the piston will place the wheel 
above or below the disc centre, and when the disc rotates, it 
will produce a rotation of the wheel, corresponding with the 
displacement of the wheel from the disc centre, and there- 
fore exactly proportional to the net working pressure of the 
engine. Now the disc is given an alternating rotation or 
oscillation round its centre, being driven by some reducing 
motion from the crosshead of the engine. As the diso 
rotates in one direction when the integrating wheel is above 
the centre point, and in the opposite direction when the 
wheel is below the centre point, it is obvious that the wheel 
will rotate continuously in one direction so long as both 


Fia 1. 


Fia 2 


strokes of the engine are performed under a net forward 
pressure. By a sliding pane of sufficient length, forming 
a part of the wheel spindle, the rotation of the wheel is trans- 
ferred to the dial mechanism, and by suitably proportioning 
the diameters and the angular rotation of the disc to the 
scale of the spring and the inder, a suitable division of the 
reading dial can be made to show work. As made, the inte- 


grating wheel was about 3 inch diameter, and the diso about 
8 inches. It is obvious that when applied to a single acting 
engine the little cylinder will simply be open at one end to 
the atmosphere, and, when applied to gas engines, the actual 
net work will be recorded, the idle and the compression 
strokes appearing in their proper values against the engine. 
The fault of this recorder was mechanical only. The 
maximam wear was upon the more nearly central parte of the 
disc, for the integrating wheel was pushed across the centre 
of this transversely to its own periphery, and wore away the 
disc into в hollow, and in time there was not continuous con- 
tact, and the instrament failed to record. | 

Some years subsequent to Ashton’s first effort, Mr. O. V. 
Boys brought out his continuous recorder (fiz. 2). ‘It con- 
sisted of a small brass cylinder which was moved to and fro 
in a longitudinal direction by the reduced movement of the 
engine crosshead. In contact with it was the small inte- 
grating wheel, carried upon an arm in such в way that the 
integrating wheel spindle was normal to the cylinder axis 
when the pressures on each face of the indicator piston were 


equal. 

"n this position the wheel traced a straight line on the 
cylinder as the latter slid to and fro beneath and in contact 
with it. The arm carrying the wheel was pivoted just above 
the point of contact of the wheel periphery and the cylinder, 
and its other end was connected with the indicator piaton, во 
that any piston movement moved the disc to an angular 

ition. To and fro motion of the cylinder along its axis 

oes not now trace a line on the cylinder parallel with the 
axis, but the cylinder being free to rotate on its axis, pro- 
ceeds to rotate in such а manner, that there is no rubbing or 
sliding motion of the wheel on the cylinder, for this latter 
во rotates, as to cause the trace of the wheel edge to bs» a 
spiral line everywhere parallel with the disc rim. 

As the angular movement of the integrating wheel is 
reversed with each stroke, just as the sliding motion of the 
cylinder is reversed, the rotation of the cylinder is con- 
tinuous in one direction. The circumference of the cylinder 


revolves through an aro, which is measured by the tangent 
of the angle of twist given to the integrating wheel, and 
proportional otherwise to the length of traverse of the 
cylinder. For correct results, equal movements of the indi- 
cator piston should give an equal tangent difference, and 
this is to be obtained by suitably arranging the arm con- 
nection to the indicator. The reading of this meter was 
taken off from the rotation of the cylinder, There is a 
theoretical fault obvious in this instrument in the fact that 
when an infinite pressure is recorded by the integrating 
wheel being set with its axis parallel with the cylinder axis, 
no rotation will be given tothe cylinder. No power, in fact, 
will be recorded just when the power isa maximum. This 
fault can be avoided in practice by suitable proportions, As 
in the first-named instrument, the diffi:alty in this was that 
of contact and chattering, and this difficulty lead Ashton to 
produce his second pressure contact of hyperboloidal design. 

In this instrument (fig. 3) a brass hyperboloid drum was placed 
upon an incliued axis in a frame, and drawn back and forth 
by the reduced crosshead movement of the engine. It was 
made to rotate, as it was so moved, by being kept in spring 
contact with a small roller, the axis of which was in the line 
of sliding of the conoid drum. This roller was carried by 
an arm which, at the position of no work, was radial to the 


(approximately circular) curved face of the dram. The 
other end of the arm was carried by a swinging pivot, which 
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compensated for the to and fro motion of the roller caused 
by the face of the conoid not being a true circle. This pivot 
bearing was on a frame with a spring, by which means the 
roller was kept firmly against the conoid. 

Obviously, if the conoid drum be drawn to and fro against 
the roller an equal distance every stroke, it will rotate through 
an equal angle so long as the roller is not moved. But if 
the roller is raised, the drum will rotate through a larger 
angle, and if it be lowered, a emaller rotation of the drum 
will be caused by reason of its different diameters. 

Now, the roller arm is worked by the indicator piston, and 
is at the top of the drum when the drum slides, say, to the 
left, and at the bottom of the drum when this slides to the 
а The dram will thus rotate through a larger angle on 
a left movement than on a right movement, and will thus 
continually add up movement in one direction, for it will roll 
forward in one direction more than it will roll backwards in 
the other direction. 

But the index is so contrived as always to be moved for- 
ward. Though not necessary, this is proper to be done, for, 
without an equalising movement, the strokes of the engine 
would be positive and negative, though the positives prevail, 
and no real final error is introduced beyond one stroke of 
work difference, | 

This equalising movement is exceedingly simple, and 
ingenious also. On the inclined spindle of the conoid drum 
is placed a large flat worm, the threads of which gear with a 
long spirally toothed roller. This is really a pair of screw 
gears of very different diameters. If the drum slides to and 

without turning, the worm will simply rotate the fluted 
roller through a small angle to and fro. When the indicator 
roller is at ita middle өр оп the conoid, and this rolls 
to and fro, the pitch of the screw gears is so proportioned 
that the angular rotation of the worm is exactly equal to its 
thread movement, and the worm thread advancing along the 
spiral of the roller or pinion prodaces no rotation in this, 
Bat any movement of the indicator roller disturbs this con- 
dition, and as the drum slides to the one end of its travel its 
angular rotation gives an equal angular rotation to the large 
worm, and the sliding on the fluted pinion roller is less than 

screwing produced by the worm rotation, while when the 
cone slides back and revolves in the contrary direction with 
ita larger end in rolling contact, the spiral pinion is rotated 
forward by the screw-sliding contact more than it is now 
drawn backward by the worm action: Thus the fluted 
roller moves forward every stroke by the correct difference. 
The movement is a differential of very marked ingenuity. 

The reason for the conoid being Ul fig pe is as fol- 
lows:—The equation to the үи is pv = constant. 
In fig. 4 the roller actuated by the ure in the cylinder 
takes a position along an absciesa which represents a value of 
p. Teken the ordinate will represent v, or in this case the 
distance travelled or rolled by the drum upon the roller. As 
the position of the roller varies with the pressure and p v 
must be constant, it follows that the distance, v, which is 
porn to the angular movement of the conoid mutt 

such as to fulfil the condition p v = constant. In other 
words, the angular motion of conoid is in an exact 
inverse ratio to the pressure. Hence equal increments or 
decrements of pressure which vary the distance, p, along the 
‘absciasa from the origin of the curve, cause equal differences 
of angular rotation of the drum. A simple rectilinear, or 
plane cone, would be too in diameter at the middle 
position, and wou'd roll through too small an angle compared 
with its rotation at extreme positions, and would register too 
low га гове at small pressures. In this power meter there is 
a freedom from chattering, because there is no impro 
sliding movement between the integrating surfaces. The 
roller and the drum each roll upon the other without im- 
proper sliding. Нерсе, wear should be small and there 
should be no ali | 

This meter is shown in diagram in fig. 3. н is the drum 
which is carried in a frame that slides to and fro. In the 
instrament as made, this sliding movement is effected by 
means of a revolving screw actuated by the engine. Tho rolling 
bar, or roller, c, is carried on an arm, 4, proa at F to a 
swinging fulcrum, and is worked up and down by the indi- 
cator piston rod, P, controlled as usual by a suitable spring ; 
w is the worm on the conoid spindle which gears with the 
10 screw pinion, 7, from the spindle of which the index is 


‚ In Little’s instrament a drum rotates to and fro on its 
axis, this drum occupying the place of the paper drum of the 
ordinary indicator. Against this drum is firmly but lightly 
те a small integrating wheel pivoted upon a horizontal 

that receives an oscillating movement from the indi- 
cator piston. Aocording as this spindle is rotated, so will 
the plane of the integrating wheel bs inclined to the cross- 
sectional plane of the oscillating drum. The instrument, as 
in Ashton's disc instrumenta, records the amount of rotation 
of the integrating wheel. In Ashton's conoid instrument 
and Boy's instrument, the reading is a record of the amount 
of rotation of the drums that is caused by the position 
upon them or relative to them of the integrating wheel. 
Little’s instrament is shown diagrammatically in fig. 5. 


D is the drum driven by the engine crosshead, and w is the 
small integrating wheel, which is set to different angular posi- 
tions by the small crank, k, and the piston, P, of an ordinary 
indicator, to which Little's mechanism can be applied. 
Excepting one of Ashton’s earlier instrumente, whieh made 
a voyage to India and back, we do not know of any 
lengthened trial of any of these integrating indicators. All 
smooth surface integrators at bigh speeds tend possibly to 
chatter, and this would be fatal to accuracy. In Little's 
instrument the point of contact of the integrating disc is 
always upon one circumferential line upon the drum, and во 
far as we have seen there is no chatter. The instrument is 
really a modified Amsler рш and gives уегу accurate 
resulta and will run at high 8, for there is no move- 
ment of the disc over the surface. Contact is only upon a line 
by а point. Our brief descriptions will be suflicient to 
show the direction which has been so far taken by inventors. 
The problem is a difficult one for high speed engines. 


NEW PATENTS AND ABSTRAOTS OP 
PUBLISHED SPECIFICATIONS, 


NEW PATERTS.—18599. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


16,167 Electrical appliance for lighting miners’ safety lamp.“ W. 
LEAVESLEY and J. ALLEN. Dated July 10th. 

14,194. "Improvements in relays.” L. Скревот and A. BILBERMANN, Dated 
July 10th. (Complete.) 

14,967. Improved telephone apparatus.“ 
July 10th. (Complete.) 

14,216. “Improvements relating to electric railways and tramways on a road 
contact system.” J. WETTER. (The Elektrizitäts Aktiengesellschaft vormals 
Schuckert and Co.,Germany.) Dated July 10th. (Complete.) 

14,224. "Improvements in or relating to apparatus for electrically trans 
mitting orders signals or indications from one place to another." A. U. 
ALcocK. Dated July 10th. | 

14,285. ‘Improvements in apparatus for measuring indicating and registering 
time by electricity," M. HoErT. Dated July 10th. (Complete.) 

14,250. ."Improvements in or appertaining to casings for electric light and 
similar cables.” A. Hupsun. Dated July llth. 

14,966. “ Ап automatic signalling apparatus for electric tramways and the 
like.“ C. WEHNER and Н. LauBE. Dated July llth. (Complete.) 

14,800. "Improvements in primary batteries." W. C. CaLLMaANN. Dated 
July llth, (Coinplete.) 

14,04. ‘Improvements in and in the application of electric motors for auto- 
mobile vehicles.” . Р. THompson. (E. Cantonio, Italy.) Dated July llth. 

14,807. “ Improved tool for use with insulated wires.” P.G. Wayse. Dated 
July 11th. 

14,827. "Improvements in electricity meters.” H. T. HARRISON. 
July lith, 

14,828. “ . in insulators for the overhead conductors of electric 
tramways.” ‚1. Iss. (The Actien-Gesellschaft Elektricitätswerks 
vormals O. L. Kummer & Co., Germany). Dated July llth, 


L. G. G. BxNanp. Dated 


Dated 
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14,338. “An improvement in dynamo and other magnet coils." Н. A. EARLE. 
Dated July llth. (Complete.) 


14,990. “Improvements in switches for electric lamps.“ J. Hunter. Dated 
July 12th. 


14,397. ‘Improvements in electric bell or alarm apparatus." D. DENNETT. 
Dated July 12th. 


14,399. “ An improved. electric motor starter regulator and cut-out.” VERITYS, 
Limiten, and E. J. Зеіву. Dated July 18th. 


„14,401. Invisible adjusting apparatus for electroliers and gaseliers and the 
like.“ M. WMI DIR. Dated July 12th. (Complete.) 


14,402. Improved triple or multiple pole filings tube or coherer for wireless 
telegraphy and the like." W. Н. Berner. Dated July 12th. 

14,408. “ Apparatus actuated by electricity for the delivery of comestibles and 
drinks after the introduction of a coin." N. Dezso. Dated July 12th. 


14,408. “Improvements in submarine cables." G. G. M. HARDINGHAM. 
firn of Felten & Guilleaume, Germany.) Dated July 12th. 


1 “Improvements in wireless telegraphy." 5. G. Brown. Dated July 


14,460. "Improvements in electric telegraphs.” W. Jupp. Dated July 13th. 

14,467. “Improvements in and relating to electric traction." T. Pease and 
C. B. Burvon. Dated July 13th. 

14,489. ' Improvements in coin-controlled call-recording device for telephone 
systems." J. B. GILL. Dated July 13th. 

14,501. “An electrical accumulator or secondary battery." R. HIiLLS and 
J. MATTHEWS. Dated July lith. 

14,559. “Improvements in regulating devices for electric currents.” A. W. 
Gattir and А. G. Seaman., Dated July 14th. 

14,568. “Improvements in electrical alarm apparatus.” 
Dated July 14th. 

14,560. ‘Improvements in dynamos." W. В. Sayers. Dated July lith. 

14,572. “Improved system of electro-dynamic propulsion.” L. ROSENFELD, 
C. ZELENAY, and J. рогліт. Dated July lith. > 

14,598. “Improvements іп hand, vice, aud other strainers or stretchers for 
telegraph, telephone, and other wires." W. S. Macxik. Dated July 15th. (Com- 
plete.) 

14,682. “Improvements in roller conductors for electric cars." 
Dated July 15th. 

14,696. "Improvements in electric current interrupters." 
(M. Levy, Germany.) Dated July 15th. 


(The 


C. EGGER DING. 


F. CHONE. 


J. G. LonliAIN. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
‚ and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). | 


` 
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10,766. "'Imprevemente in or applicable to electrically driven oranes." W. 
Craven. Dated April 30th, 1897. Relates to improvements in electric oranes.— 
The brake described in Specification No. 91,883, д.р, 1891, is fitted to a disc. A 
cain bar which acts upon a weight is connected to an arm which slides back- 
wards and forwards on the shaft. When, therefore, the hand lever is operated 
to control the motor, it simultaneously [Ча rotates the shaft through 
levers and links and in such a way that the brake is put on when the motor is 


not running. 2 claims. 
10,822. “Certain improvements in apparatus for the electro - deposition of 
metals.” W. Evans and J. W. Smith. Dated April 90th, 1997. Plating small 


articles, —A preferably octagonal water-tight wooden receptacle is supported in 
bearings by end bosses and journals and rotated bya pulley. The Boden are 
connected by brushes ‘vith the current generator. One side is removable. 5 


claims. Е 
10,908. “improvements relating to the transmission of eignats through sub- 
marine telegraph cables.” F. L. Muirhead. Dated May 17180 Automatic 


transmitters, such as are described in specification No. 19,183, A. p. 1893; for sub- 
marine telegraphy, are provided with means for independently adjusting the 
positions of the pins which enter the perforations in the strip, and of the 
contact makers. Three arrangements are described. A pin is connected with 
a lever and is held against а stop by a spring. The upper edge of the lever is 
curved to bear against a pin, attached toa lever, which is reciprocated by a 
crank, the pin being guided by a slide adjustable by ascrew and nut. The lever 
carries а contact spring and is drawn by a spring towards an insulated contact 
adjustible by a nut. In the modification, the pin lever is reciprocated by a pin, 
and the contact spring operates between two stops, these, and the contact lever 
being carried by an adjustable slide. In another form, the perforations are 
entered by the end of a lever which is connected by a wedge and pin with the 
contact lever; the wedge is movable by a lever,spring, and cam. Intermediate 
or local transmitters or relays are constructed as follows:—Two coils are 
pivoted or suspended by pairs of thread between the poles of two magnets, each 
coil enclosing a stationary iron core. The lower threads are passed under 
pulleys to springs attached to an adjusting rod. Each core carries a contact 
arm between two stops. The coils are connected in series, and receive positive 
or negative current froma hand key or an automatic transmitter, causing 
opposite movements of the arms; the stops are connected with & battery so 
that the arms transmit corresponding positive or negative currents to the 
circuit iu which they are connected. The coils are shunted by an adjustable 
‘inductance, which causes a curb current to follow each main impulse. 5 claims. 


13,838. ‘“‘ Improvements in or relating to electrical switches.” G. Page. Dated 
June 5th, 1897. In order to secure efficient contact the movable contact bar is 
made in two or more independent sections forced together, or apart, by springs. 
The movable contact bar adapted to enter the contacts is formed of two pieces 
forced apart by springs. Springs are provided to give a quick break, and the 
handle is fitted with an enlarged part to serve as a guide. In a modification the 
contact bar is carried in an enlargement of the lever. The contact is preferably 
carried in a block having a rotary movement, The contact strips may be slit to 
give them greater resilience. 4claims. 


19,972. “improvements in and relating to contrellers fer electrio motor oirouits 
and ln biow-out mets for use with same." 
pany, Limited. (W. B. Potter and F. E. Case, United States) Dated June 8th, 1897. 
Consists of a combination of resistance switch, reversing switch, commutator 
(to vary the relations of the motors), and switches to cut out either of the 
motors in case of disablement. The switches interlock and a magnetic blow-out 
is titted to minimise arcing. The shaft of the resistance switch is supported by 
bearings in the cover, and in a footstep above the shaft of the reversing switch. 
It carries spiders to which are secured insulating strips on which the contacts 
are fitted. These contacts bridge the fixed contacts arranged in vertical rows 
when the switch is reciprocated. The ends of the contacts or brushes are 
fitted with tips which are arranged within chutes to insulate them from the 
pole pieces of the blow-out magnets. These consist of a number of coils 
inounted on a core, each coil being in a separate circuit and separated by the 
pole pieces, The magnet structure is so mounted that it may be locked in 
position or be drawn aside by the handle in order to inspect the contacts, The 
contacts are so arranged on the switch that the circuit is broken on either side 
alternately. The reversing switch is mounted on the shaft and turns within 
the resistance switch to save space. It consists of rotary contacts which 
engage with fixed contacts. The shaft of the resistance switch carries а саш 
which operates a rod and locks the handle of the reversing switch, so that it 


The British Thomeon-Houston Com- 


- 


cannot be operated except when the resistance switch is in the “ off" position. 
The commutating switch for varying the relation of the motors is contained 
within а casing, and is operated by the handle through the shafts and rod. The 
shaft can only be rotated when the resistance switch is off. The cut-out 
switches for the motors are so connected to the commutating switeh that they 
can only be operated when the motors are in series, and when operated they 
lock the commutating switch. The dises of the reversing and commutating 
switches are so mounted on the spare spindles as to give a universal joint of 
limited play. 99 claims. 


13,976. An improved electrical bond or conmection for railway and like ralis." 
The British Thomson-Houston Company, Limited. (W. B. Potter, United States.) 
Dated June 8th, 1897. Rail bonds.— Two end plates are attached, preferably by 
casting, to & bundle of laminaced copper, and are roughened over the central 
part of their surfaces to hold a plastic conducting compound or amalgam where 
they bear on the rails to which they are bolted. 4 claims. 


13,976. “Improvements in or relating to induction motors." The British Thomson- 
Houston Company, Limited. (C. P. Steinmetz, United States.) Dated June 8th, 1897: 
The fleld coils of a two-phase induction motor,having a short circuited rotatable 
armature, are supplied with currents differing in phase, from asingle alternating 
current circuit. The main circuit is divided through two field coils and two 
different coils on one core. This arrangement is applicable to meters for 
registering current or differences of potential, with slight modification. One 
coil carries the main current. Another coil is connected across the mains 
through an inductive coil and an adjusted part of a small coil which is connected 
in parallel with the coil. The inductances are made such that the currents in 
the coils, c, р, are in quadrature. The armature may be a conducting non- 
magnetic cylinder, with the coils c, p, arranged crossways inside it. An 
additional coil parallel to the main current coil c, and connected in series with 
& non-inductive resistance across the mains, compensates for friction. Ordinary 
brake and counting devices are provided. Meters may be arranged similarly 
for polyphase circuits; thus, in a three-phase threc-wire system, two meters are 
placed in two of the mains, one end of each potential coil being connected to 
the third main. 5 claims. 


14,022. “improvements in and relating to electric furnaces for the manufacture 
of oarbides." R. Memmo. Dated June 8th, 1897. Relates to arc or incan- 
descence furnaces for making carbides. The graphite bed of the furnace 
is carried in an iron tray, and may be lowered within a tube as carbide accumu- 
lates, by a screw or rack and gearing. The upper part of the mass of carbide 
may be subsequently held up, by clamping it in the tube between three jars 
movable by screws, while the lower part is removed from the bed; this is after- 
wards raised to the upper part, the operation of the furnace being thus made 
continuous. Carbons inay be fed through gas-tight tubes by gearing; polyphase 
currents may be used, and the carbons may be arranged for either star or ring 
arcs or incandescent conductors. The materials formed into blocks and broken 
up, are fed by a screw from a hopper with a refractory lining. The materials 
contain water, to produce water-gas, which may be delivered through a space 
and used for any pt se. In one arrangement it is burnt to heat the materials 
in the hopper with air which has been heated by passage through channels 
around the tube containing the carbide. Otherwise this heated air may be 
delivered into the body of the furnace, to burn the gas there. 7 claims. 


14,066. ''Improved moans for producing oontiuwous current effects from alter- 
mating eleotrio current generators." 0. Berend. Dated June 9th, 1897. Relates 
to means for producing continuous-current effects for charging accumulators, 
or for electrolysis or the like, from alternating-current generators. The circuit 
is arranged as shown with contact-breakers, operated alternately by means of 
polarised electro-magnets arranged in shunt circuits. The result is that inter- 
mittent currents flow in a constant direction through the accuinulators, as 
shown by the arrows. 1 claim. 


(J + 
14,136. ‘‘ Improvements in or relating to coin-froed mechanism and machines for 
iving electric shooks." F. Ashhurner. Dated June 10th, 1897. The primary 
circuit of an induction ooil with pull-handles is completed when the coin 
striking one end of a beam tilts it into the position shown in dotted lincs, so 
that the other end wipes a curved plate. The beam sinks to its original position 
slowly, being provided with a pawl which catches in a ratchet-wheel governed 
by an escapement. $ claims. 


14,187. '' improvements relating to telephone systems." Н. М. Lake. (Е. Von 
zvetios, Hungary.) Dated June 10{һ, 1827. When a large number of receivefs 
are arranged in circuit with one or more transmitters at a central station, con- 
densers are inserted in, the line, or the receivers may be grouped in parallel 


between two leads; in this case the condensers may be in the line, in the 


branches or in both. In a third arrangement, all the receivers are grouped on 
one outward lead, but each group has a separate return. The telephone returns 
may be bifilar, and may be enclosed in insulating instead of conductive casings. 
7 claims. 


14,198. ''Improvements in er connected with electric aro mort F. 3. Worsley. 
Dated June 10th, 1897. Aro Lamps.—A regulating solenoid is formed at its 
upper end as a dash-pot containing a detached piston with which the core 
comés in contact in striking the are, but which does not touch the core in the 
normal working of the lamp. For this purpose the motion of the piston is 
limited by a shoulder in the solenoid tube, or by a flexible cord, or otherwise. 
The return of the piston may be assisted by a spring pressing on it or by pro- 
viding it with an arinature of magnetic metal. 3 claims. 


14,247. “improvements in and relating to electric furnaces.” W. P. Thompson. | 
(La Booleta italiana dei Forni Elettriol, italy) Dated June llth, 1697. The hot 
gas produced in an electric furnace, making carbides or other products, is 

assed through a chamber surrounding it, and after purification and storage is 
burnt to heat the materials supplied to the furnace. The current passes 
between carbon blocks. ‘The block is supported by a metal tray ou a lever, the 
fulerum of which is movable on horizontal guides. The upper block is carned 
by a metal tube movable through a plate packed with asbestos or other 
material. The furnace is preferably lined with carbon. The gas produced 
passes through openings into the chamber surrounding the furnace on three 
sides. The purified gas is burnt below a tube preferably elliptical, through 
which the inaterinls are fed by а screw. Specification No. 13,297, А.р. 1896, is 
referred to. 8 claims. 


14,262. ''improvements in moohaniam for electric traction systems in which the 
eleotrio current is supplied to the car or locomotives from studs, sections of rails, or 
the like 1410 in.tho road.” 3. P. Thompson and M. Walker. Dated June 11th, 1897. 
Electric railways and tramways on a road contact or sectional conductor 
system with electro-magnetic switches similar to those described in s )ecifiea- 
tions Nos. 19,455, 19,4554, and 19,456, A. D. 1896. Conductors, switches, collectors, 
In specification No. 19,4554, A. h. 1896, the action of the switch depends on the 
closing, or partial closing of a magnetic eircnit by a inass of iron on the car. The 
initial or partial closing of the switch is now made independent of this iron mass, 
which only serves to complete the closing and to hold np the switch. The 


: magnetic parts of one form of switch for this purpose are shown in the drawings 


where the plunger is moved up to the loose part by the solenoid, and then these 
parts are lifted when the iron skate comes over them. This partial movement 
starts the switch and may atso break an earth connection of the stud. Several 
methods of connecting the operating coils with the mains and switch contacts 
are described. In inodifications there ure main studs and auxiliary studs, and 
the skate collector is divided into five parts connected to the motor. Current 
from one main stud at switch 1 passes to the forward auxiliary stud at switch 2, 
thence through the switch operating coil to the forward main stud, and so to the 
motor, Forrunning in the opposite direction to the arrow, the connections of 
the parts of the skates are reversed. Modifications of the skates, ёс, ure 


described. Ву the use of two auxiliary studs with the switch coil between them, 


the main stud, s, is connected directly through the switch contacte to the feeder, 
6 claims. | 


26,236. “A roller bearing locking or nnder-carriage applicable especially to 
electrical and other motor vehicles.” Hon. А. T. D. Brougham. Dated October 80th. 
1897. Consists of a roller bearing locking or under-carriage especially {ог 
electrical and other motor vehicles. The two swivelling rings or wheels of the 
under-carriage are separated by a series of horizontal and vertical rollers,curried 
by a loose intermediate ring. 2 claiius, 
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DIRECT COUPLED PLANTS. 


One hears so much at the present time of American 
standards, that it comes almost as a shock to read an 
address by an American engineer before an American 
engineering society, the text of which is practically based on 
the want of standards in American electrical work. Yet 
Mr. J. B. Stanwood, before a recent meeting of the American 
Society of Mechanical Engineers, urges the members very 
strongly to adopt standards for direct coupled generating 
seta. On the question of standards, we, in this oeuntry, 
thought we had everything to learn from the States, and it 
comes almost as a positive relief to find that in one direction 
at least the Americans are probably not in as good a position 
as we ourselves. It is readily admitted, as the author of the 
paper points out, that the application of standards has proved 
an important feature in the industrial progress of America, 
for the Americans have standard dimensions for materials, 
standard sizes for the parts and capacities of machines, 
standard gauges for measurements, and standard systems of 
inspection. There is very little doubt that the care with 
which such systems have been elaborated, has permitted an 
interchangeability which is comparatively rare on this side of 
the Atlantic. Having regard to these things, therefore it is 
a little curious that on one particular branch of electrical 
work it should be necessary to call the attention of Americans 
to their short-comings. Direct driving, Mr. Stanwood points 
out, has been responsible for great alterations in the design of 
machines, and this has involved manufacturers in great 
expense. Curiously enough the author refers to a system in 
America which we have always supposed was monopolised by 
this country, that is, the specifying, by a third party, usually 


. а consulting engineer, of a type of engine which was not in 


stock, or differed in detail from standard types. Apparently, 
however, such conditions are not confined entirely to Great 
Britian, for not only is trouble referred to under this head, 


but the difficulties of obtaining complete co-operation between 


a dynamo-builder and an engine-builder are dwelt upon. But 


it is new to us to find trouble arising under such circum- | 


stances, and one can hardly realise Mr. Stanwood’s complaint 
that the dynamo-builder may have to wait for the engine- 
builder, after which there comes the adjustment of the 
engine’s speed to suit the geuerator’s speed. In direct 
coupled planta the electrical engineers of this country have 
had special experience, and, indeed, it is not going too far to 
say that, England being practically the home of direct 
driving plants, much of the trouble that is being experienced 
in America in fitting engines and dynamos hardly ever arises 
here. Apparently in the States the question is felt so acutely 
that a plea was put forward for a standard series of capacities 
and speeds. Moreover, it is said that those parts of the 
engine and generator which have to be connected or fastened 
together should be standardised for each different size, to 
facilitate the assembling of a combined machine or set. 
Apparently the author of this paper assumes that such a 
€ 
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system introduced by Americans both at home and abroad 
might give them a large share of the electrical and engineer- 
ing business of the world. In order to achieve this, Mr. 
Stanwood makes some recommendations as to standardising 
the dimensions of those parts of the engine and dynamo 
which are connected together, they are:—(a) the shaft 
diameter and armature bearing, which should ba expressed in 
thonsandths of an inch; (5) the length of shaft outside the 
engine and the location thereon of the bearing should be 
given in inches and feet; (c) the distance from the centre 
of armature to sub-base in inches, and (d) the length and 
width of generator base, and the size and location of the bolts 
which attach it to the sub-base. Apparently these are the 
chief requirements which are to enable the Americans to take 
possession of the world's markets as far as direct coupled plants 
are ooncerned. We have the greatest admiration for American 
practice in certain directions, and we should hardly have 
thought that such trouble had been experienced in arranging 
dynamos and engines for direct driving. English designers 
of dynamos, first and foremost, have designed their machines 
for direct driving, and we can hardly conceive that any 
of our large engine-builders experienced trouble in the 
directions indicated by Mr. Stanwood. Even in the 
driving of alternators it has been for some time past 
the standard practice in this country to make the alternator 
as an integral part of the engine, and we do not think that 
any modern station is ever designed for rope or belt driving. 
In some respects the Americans have themselves demonstrated 
the efficacy of direct coupled plant, but their practice has 
differed from ours in that they have employed slow speed 
Corliss engines provided with considerable fly-wheel energy. 
On the contrary, standard practice in this country has been 
to directly connect high speed engines, and it can hardly be 
said that the method has not proved a distinct success. 
There is, of course, a considerable tendency in коше 
quarters to adopt a slow speed engine of the American type, 
particularly for tramway work, and it will be interesting to 
watch the effect of this type of plant in the development of 
electricity supply. There are many engineers who hold the 
opinion that in spite of the sucoess of the high speed 
engine, we shall be compelled eventually to adopt an 
engine having а low piston speed. Whatever may 
be the true aspect of the case, it can hardly be said 
that the adoption of American engines is part of 
that reversal of policy ; indeed, it would appear to 
be due rather to the manner in which the Americans 
have been able to place their tramway apparatus upon 
the English market. This much may be said, beyond all 
question there does not appear to be any decided limitation 
to the size of high speed engines. Years ago, when the 
Willans engine first came to the rescue of electricity supply, 
one scarcely expected that there would have been such an 
extraordinary development in this class of prime mover. And 
во completely is the practice of engine-builders altered in 
regard to size, that they practically refuse to build a bigh 
speed motor of less than 60 H.P. It is not long ago that we 
recorded in these columns the fact that Willans & Robinson 
were making an engine of 5,000 н.р. ; that alone ought to 
be a partial answer to the out-and-out advocates of slow 
speed engines. It is said occasionally that a high speed 
engine is all very well as long as nothing goes wrong, but it 
is difficult to see wherein it differs from other engines. Not 


long ago it became a well-known axiom in American elec- 
tricity works employing slow speed engines to retreat behind 
a pillar and await developments whenever the engine reached 
a certain speed. That the precaution was not wholly 
unnecessary was shown by the occasional bursting of heavy 
fly-wheels. 


The Pulverization of Metal Cathodes.—Last year it 
was found by Fritz Haber that the electrolysis of hydro- 
chloric acid with platinum or platiniridium electrodes 
resulted in an attack of the platinum at ordinary tempera- 
ture when the acid is concentrated, but the platinum 
remained unaffected when the concentration is below 30 per 
cent. HOI.  Platiniridium containing 10 per oent. of 
iridium was hardly attacked at all by the concentrated acid, 
and if the alloy contained 20 per cent. of iridium it remained 
unaffected. At the boiling point an 11 per cent. acid 
solation attacks the platinum as vigorously as a 36 per cent. 
solution at the ordinary temperature, but an 8 per cent. 
solution leaves the platinum intact. During the course of 


_the electrolysis a deposition of platinum on the cathode is 


observed, bat this is not due to transference of platinum from 
the anode to the cathode, as the cathode loses in weight. It 
is probably due to mechanical action, and in some way con- 
nected with the absorption of gases by the platinum. Lead 
is found to behave in a similar manner, во that formation of 
a layer of spongy lead on the cathode can be obtained by the 
electrolysis of sulphuric acid with lead electrodes. Since this 
Haber bas associated himself with Georg Bredig, and has 
continued his researches, an account of which is given in the 
Berichte der Deutschen Gesellschaft, Vol. 81, pp. 2741—2752. 
When a cathode consisting of a bright lead plate or wire 
conveying a current at 24—72 volts is brought into dilute 
sulphuric acid, a platinum anode being employed, а 
momentary pulverization of the lead occurs, and a fine 
metallic powder falls through the liquid. This takes place 
nt isolated spots on the surface of the metal, bright 
indentations being left, with ronnded edges. A similar 
phenomenon takes place in alkaline solutions, but in this 
case it is continuous and much more energetic. The metallic 
lead thrown down is peculiarly susceptible to chemical 
change, and can readily be converted into white lead by the 
simnitaneous action of air and carbonio anhydride. The 
addition of small quantities of a chromate of chromium 
salt: prevents the occurrence of the phenomenon. Mercury, 
tin, bismuth, thallium, arsenic, antimony, and Rose’s metal 
all show the same phenomenon in alkaline solutions, 
whereas cadmium, zinc, copper, silver, aluminium, plati- 
num, and palladium do not act in this way. In acid 
solution, on the other hand, only bismuth and Rose’s metal 
behave in a similar manner to lead. The phenomenon is 
to be distinguished from the loosening of the surface 
which cccurs with cathodes of platinum, palladium, and 
lead. In an alkaline solution, it is probably preceded by the 
formation of an alloy of the metal of the cathode with 
the alkali metal present, which is then decomposed by the 
water. This is especially marked in the case of mercury, 
but no similar action can occur in acid solution. 


Single Differences of Potential.— Hector R. Carveth 
has determined a number of single differences of potential 
by the dropping mercury method, attention being directed 
more especially to the measurement of metals in solutions of 
their salts ; in opp ition to the results of Paschen, it would 
appear that both anion and cation have an effect. With 
different concentrations of the same electrolyte the values 
obtained apparently follow in regular order. Cases in which 
the dropping electrode gives values corresponding with the 
polarization method have been observed, as well as cases in 
which a difference in the value occurs. The solution pres- 
sure formula of Nernst was tested and found to hold approxi- 
mately in a few cases, whilst in the great majority of cases it 
failed. The author concludes that the values given by the 
drop electrodes are not true single differences of potential. 
The above is an abstract of a paper in the J. Physical Chem., 
Vol. 2, pp. 289—321. 
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MACHINE TOOLS.“ 


(Concluded from page 164.) 


. Fre. 17 illustrates a good example of a powerful profile 


and general milling maohine with a rising and falling cross- 
slide by W. Muir & Co., Limited. The general design 
approaches that of an ordinary planer. "The table is driven 
by а screw, and is provided with self-acting, longitudinal 
reversing and hand-feed motions, also quick traverse in either 


Fra. 17. 


direction by power. A useful attachment is a removable 
self-acting circular table. The saddle on the oross-slide is 
fitted with variable and reversing self-acting and hand feeds; 
there is also a quick traverse and balance weight when doing 
“former” work. This machine, which is treble-geared, has 
a spindle 4 inches diameter, and will admit 4 feet 7 inches 
between uprights. It weighs 14 tons, and is a very fine 
English-built tool. 
Planing Machines. 


The importance of the planing machine is only equalled 
by that of the lathe. Experiments with an electrically- 
driven planer have revealed the fact that the return stroke 
absorbs twice the роте taken by the cutting stroke. Joseph 
Buckton & Co., Limited, have designed a planer with a 
double cutting tool bor, and have also fitted the machine 
with a quick retarn for use where cutting in both directions 


“is not applicable. Mr. Bird's tool holder shown in fig. 18 


effecta the same purpose and can be applied to existing 
machines. The inventor has also designed a special feed 
mechanism, to ensure an independent but alternative feed 
to either tool. 

A powerful Armstrong-Whitworth screw-driven planing 


machine, capable of planing up to 12 feet wide by 12 feet | 


high, is shown by fig. 19. 


Fig. 20 shows а high class make of American planer; the 


general design approaches the English style, the chief dif- 
ference being in points of detail, methods of feed, and driving 
motions. The spiral system is more in vogue in America 
than here, although this particular machine is rack-driven. 
Side planera are now so much in use, that reference is 
hardly ; it will be recollected that the machine is a 
combination of a planer and shaper, the advantage over the 


———— —— —— ee ————— 


* Editorial abstract of a paper on Machine Tools,” by E. O. 
Amos, recently read before the Society of Engineers. 


former being the saving in space, and over the latter the 
length of stroke. 

Space does not permit of reference to other types of 
planers, such as wall planers, plate edge planers, £c. 

Shaping Machines. | 

These machines, which are largely being replaced by 
milling machines, we have not thought it necessary to illus- 
trate in this article. 

Slotting Machines. 

There is nothing sufficiently novel to justify any special 

reference. 
Keyway Cutting Machines. 

Fig. 21 illustrates an American keyway cutting machine, 
the special features of interest being the upper support for 
the cutter bar. The keyways are always cut central; the 
depth of the cut is regulated by a micrometer screw, which 
facilitates repetition work; the cutting tool has perfect 
clearance on the upward stroke. 


Punching and Shearing Machines. 
There are no striking developments in this direction. 
Bending and Straightening Machines. 
The size of these machines is assuming large proportions, 


as may be inferred from a machine Oraig & Donald 
for bending mild steel plates 14 inches thick to 12 feet wide. 


The machine weighs 75 tons. 


Metal-Sawing Machines. 

Considerable attention is being devoted to this class of 
machine, and makers recognising how greatly success de- 
pends upon the proper condition of the saw blade, are fitting 
a self-contained grinding attachment to the machines. 


Forging and Welding Machines. 
The “Standard” hand-power forging and welding machine 


made by the Jos. О. Nicholson Tool Company is an excellent 
tool, that ought to find a place in every smithy. It is of 


Fia. 18. 


very simple character, and oonsists of a pair of clamps for 
holding the two pieces of iron to be welded, and a powerful 
lever arrangement for forcing them into contact when at 
welding heat. With this tool no scarf is required, and the 
weld is actually stronger than the original ber. By 
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reversing the lever arrangement the machine can be used 


for drawing out and elongating bara. 
Hydraulic Machine Tools. 


Space does not permit of an extended description of water- 
driven tools, the advantages of which are now well known. 
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One of the more important developments in the direction of 
boiler makers’ tools (to which class of tool hydraulics are 
particularly suitable) is а boiler shell plate bender, by Fielding 
and Platt, Limited. It is quicker in its action than rolls, 
and costs less, does not occapy so much space, and bends 
narrow strips as accurately as shell 
е | be bent passes 
e plate to ent through a 

vertical slot in the press, the two dies of 
which are respectively convex and concave. 
These edges are made to approach each 
other by means of a vertical ram operatin 
upon an inclined plane. The method" of 
^ working is very simple; the plate being 
placed edge up on small rollera on a cast- 
iron floor, is pulled through the machine 
in steps of 3 inches by means of an auto- 
matic feed gear, after every stroke of the 
bending girder. 
. Another useful type of machine is a 

hydraulic flue flanger, which will flange an 
Adamson flae ring at one heat, and will 
also do many other kinds of work in 
stamping, welding, and bending. 

The chief advantages obtaining from 
the use of hydraulically-driven tools are 
the simplicity of mechanism and saving 
in power from gearing and belting losses, 
ano:her advantage being the indepen- 
dence of line sbafting, it being possible 
and easy to put tools down in any 
position. 

Space does not permit of description of 
other classes of hydraulic tools, such as 
punching, closing and riveting machines, 
and for forging, welding, shell drawing, 
tube drawing, wheel bossing, &c. 


Pneumatic Tools. 


The rapidly increasing use of pneumatic tools demands 
some reference to them. 

One of the most commonly used pneumatic tools is the 
hand hammer, which is used for chipping, caulking, driving 
hot rivets, heading, driving nails and spikes, scaling boilers, 
&c, The hammer contains a rapidly reciprocating piston, 


— ра 


which carries the operating tool. The shock or vibration is 
very much less than might be expected. 
he pneumatic breast drill is another example of the air- 
driven tools. | | 
Another type of tool is the riveter, to which compressed 
air lends itself even better than steam or hydraulic Pressure, 
and the speed at which good 
work can be effected pays for 
the cost of these machines very 
quickly. 


Other Tools. 


Space does not allow of 
more than a reference to the 
following tools :—W heel-cut- 
ting and dividing machines, 
emery  grinders, measuring 
machines, gauges, gas furnaces, 
chucks and hand tools. 


British v. American Tools. 


The author has devoted 
considerable attention to this 
subject, and has been forced 
to the conclusion that the 
majority of tool makers in 
this conntry are not keeping 
pace with those in America, and 
that the large sale of Ameri- 
can tools in this country is 
good evidence of their quality. 

The author, who, it may be 
mentioned, is not interested or 
connected with any American 
firm of tool makers, is of 
opinion that it lies within the 
power of the majority of British makers to turn ont tools 
comparable with those of their trans-Atlantic cousine, but this 
can only be done by wholesale scrapping of obsolete designs, 
and by adopting more modern methods of manufacture. 
The advent of the foreign tool is certainly a blessing in its 


pp 
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dual capacity of improving the efficiency and output of the 
users’ works, and of furnishing data for the improvement of 
their own tools. 

It is only fair to remember that many of the ideas 
embodied in American machines originated in this country; 
but the Americans, by their marvellous. attention to detail, 
have 80 a dar the original designs, as to make them hardly 
recognisable. 


` 
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The difference between the two makes is more one of design 
than quality of workmanship. Tool makers are more or less 
guided by the requirements of their customers, but the 
Americans, with their high wage rate, have been stimulated 
to make a special study of reducing labour to a minimum, 
and have, ая a consequence, proluced a highly productive 
class of tool. The English are now following suit, and have, 
in some cases, “ gone one batter,” but, generally speaking, the 
progress is slow. Owing to the abnormal boom in trade, 
they have not experienced the necessity of greatly improving 
their tools, but the slump is bound to come, and they should 
be preparing for it. | 

That Americans can compete in the English market is 
greatly due to the fact of their specialisation of one or two 

of tool, in which, as a consequence, they excel. 

The English have also a lesson to learn in the matter of 
selling theit productions, most of them being chary of 
imitating the American practice of opening ahowrooms in 
large towns, 


Of the lighter class of tools, including hand-tools, the 
American make is undoubtedly superior to our own. 

Then, again, where Americans gain Bo much is in their 
methods of manufacture, for they put in hand at least a 
dozen tools, which permita the employment of elaborate jigs 
and templates, whilst we, ая a rule, only manufacture to 


order. | 
Cheap v. Good Tools. 

As а rule, cheap tools are not good, neither are good tools 
cheap. Two quotations, given by different makers bat to 
the same specification, vary as much as from 50 to 100 per 
cent., and yet as much is expected from the lower priced tool 
as from the bigher one. There are many works at the pre- 
sent time which would do the same turnover at leas expense if 
they replaced their present plant of old-fashioned tools by 
half the number of modern machines. 

In America, it is the general practice not to repair tools, 
but when they show signs of wear to replace them by new 
machines. 

Too much stress cannot be laid upon the advantage of 
good tools. 


Conclusion. 


The author, in closing his paper, desires to thank those 
who have assisted him, and regrets that want of space has 
compelled him to omit reference to many important tools. 

He trusts that the information given may be of some 
assistance ia helping to a fuller acquaintance with a depart- 
ment of the engineering profession which demands constant 
attention. 


THE INSTALLATION OF STEAM BOILERS. 


V. 


STRICTLY apee ШЕ; on grounds of safety, a high pressure 
steam boiler should have no holes cat in it; but some are 
ab olutely necessary. Теве shonld not be undaly large, and, 
if necessary, the plate cut away ought to be so far made 


good that the boiler may not be weakened below the strength 


of the longitudinal seams. Such small holes as are 
cut for the mounting b'ocks of safety valves are 
stiffened by the steel mounting block itself, re- 
inforced when necessary by rings of plate. For the 
larger holes cut for the steam outlet or junction 
valve, a stout reinforcing ring must necessarily be 
placed inside the boiler. The internal diameter of 
the manhole mouthpiece is 16 inches. This implies 
a hole of 19 inches diameter cut in the shell plate, 
a very serious gap which needs careful reinforcement. 
Up to 100 lbs. pressure this may, perhaps, be suffloi- 
ently provided by the steel mouthpiece itself, about 
+ inch thick on its riveted flange, and by an internal 
treble riveted ring of equal strength. For higher 
pressures, however, it is necessary to better distribnte 
the stress, and for this purpose the whole of the 
boiler crown is doubled at this particular manhole 
plate by the addition of a rectangular plate er- 
tending considerably on each side of the manhole 
mouthpiece. 

It must be considered that the stress that would be 
carried by the 19 inches of the plate cat away will be 
concentrated on the edges of the hole just at the 
orown of the boiler. 'The use of the long and wide 
reinforcing plate is to prevent this concentration 
cl gin the plate edges, and distribute it npon the 
whole of the added plate section, the net undrilled 
area of which, taken along the longitudinal of the 
boiler crown, must exceed the area of the cut-away 
portion. In бр. 11 is shown the manhole mouth- 
piece in section with the boiler crown and reinforcing 
plate, and in fig. 12 the mudhole mouthpiece, whose 
duty it is to remain flat under the heavy pressure, 
and to strengthen the lower part of the front Ls 
plate where no central gusset stay is possible. The 
mudhole has an inside cover held by two bolts, and 
this and the mouthpiece are made particalarly stout. 
The opening usually measures 15 inches x 11 inches, 
to admit a man. 

A light external cover is usually added as a finish to 
conceal the bolts of the inside cover. The propriety 
of such covers is a matter of opinion. It is questionable 
whether good mechanical work can be improved by covering 
it up by false covers, serving no purpose of protection or 
strength. 

It is usaal to employ steam junction valves of 6 inches 
diameter. This is still the practice with pressures of 150 lbs, 
and d it was only considered necessary when pressures were 
1001bs. Some years ago a committee sat on safety valves—not 
literally, be it said, but figuratively, and in the way of 
irquiry. They investigated safety valves on the basis of 
certain facts relative to steam outflow. We need not at this 
moment discuss the question of steam outflow, bat for the 
present p е we may agree that the weight of steam flow- 
ing through a given opening will vary with the absolate 
pressure. This is equivalent to saying that three times us 
much steam at 90 lbs. pressure will flow throngh a given 
opening as will flow at 30 lbs. preesure. Now, it is well 
recognised that at all pressures the evaporative capacity of a 
steam boiler remains practically unchanged. Sach being 
the case, it follows that high pressure boilers require cor- 
respondingly less outlets for steam than do low pressure 
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boilers,- At 160 lbs. absolute pressure a 2-inch safety valve 
will pass as much steam as will flow through a 4-inch valve 
at 40 Ibs. pressure. Consequently, if a 6-inch junction valve 


Fia. 12. 


Fra. 11. 


be large enough for 100 Ibs. (115 lbs. absolute) a 5-inch 
valve is big enough for an absolute pressure of 165 Iba, and 
а 6-inch valve should amply provide steam outlet from an 
8 feet boiler at 150 lbs. gauge pressure. 

The tendency is to use valves too large, forgetting the 
findings of committee on safety valves which were very care- 
fully worked out, and to which we hope to draw more par- 
ticular attention in the near future. One other external 
mounting block demands particular attention, for it is often 
made too small and slight. This is the blow-out. Though 
only 23 inches diameter at the blow-out tap, the elbow pi 
tapers gradually larger towards the boiler, where it should 
be 5 inches inside diameter, so as to be stiff and strong to 
resist possible stresses which are brought upon it by the care- 
less use of the blow-off key, &c. Such an elbow pipe of 
cast-steel is shown in fig. 13, with its stiffening flange. The 


depth of 10 inches must be such as, with the mounting block 
of 7 inches projection, will bring the blow-out tap itself 
below the hearth pit cover plates, these being at least 1 inch 
below the edge of the front end plate. The blow-off block 
itself is about 15 inches from the face of the front end plate. 
This brings the centre of the blow-out tap about 12 inches 
in front of the boiler. 

The cutting completely away of a 19-inch circle for the 
manhole of a high pressure boiler cannot be looked upon as 
satisfactory practice. It is usual, and ent appears 
sufficient to justify many bad practices. We have seen better 
practice in similar situations, which might well receive the 
attention of high-class boiler-makers, with a view to a modi- 
fication of the present system. The practice we have in 
mind was, if we remember rightly, first carried out by an 


Fra. 14. 


American boiler worke, and consisted in cutting the hole for 
a dome manhole something like 6 or 8 inches smaller than 
the intended opening, and flanging up the edges. The final 


connection was somewhat as in fig. 14. In this method of 
construction there was no plate edge at the point of ible 
concentration of stress, but merely the rounded bend of the 
upward flange. An extra row of riveta was got in round 
this flange, and nothing in the arrangement precludes the 
use of a further reinforcing ring on the inside of the shell, 
just as in ordinary practice. For an opening of 16 inches 
the piece cut away would be about 10 inches only, and the 
flanging would reduce the upper edge of the flange to about 
five-eighths that of the plate, but at the angle of the bend 
the reduction would be very slight. 

Having now considered the shell and its external attach- 
menta, the furnace tubes next demand attention. 

- (To be continued.) 


HUMPAGE’S GEARING. 


Some time ago we printed a short note on the subject of 
this mechanism. ntly Messrs. J. О. Howell & Oo., of 
24, Queen Victoria Street, brought it in under our 
notice, and have given us more information about its develop- 


ment. It is a mechanism so curiously well adapted to a 
particular and extremely useful p , and the geometrical 
movement is at the same time во intricate, that we think a 
fuller description of it will interest our readers. 

The gearing was originally designed to replace the back 
gearing of a lathe head, and was contained in the cone 
pulley. It has, we understand, been extensively used for 


this purpose, but there seems to be an indefinite field for ita 
employment wherever motion is to be transmitted from one 
shaft to another in the same line with a change of speed. 
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The change of speed may be quite small, say, 2 or 3 times, or 


it may be very large, 200 or 300 times, with surprisingly . 


little difference in the nnmbers of the teeth employed, and 


these numbers are in almost any case very moderate. The 


wheels may be arranged in such a way that there is no strain 
or к upon any bearing in the gear except the small 
end thrust due to the interaction of pairs of bevel wheels. 
The construction lends itself readily to, and almost neces- 
zitates, complete enclosure in a case which forms a con- 
venient oil bath. The dimensions of the whole gearing are 
very moderate and the arrangement is compact. The very 
construction of the gear provides a convenient means of gradu- 
ally throwing the load of the driven shaft on to the driver, 
running at full speed, by what is equivalent to a slipping 
friction clutch. It is evident that a mechanism which 
appears to meet #о completely the particular difficulties of 
driving heavy slow running machinery from a light fast 
running electrical motor is worth some attention. 
Fig. 1 is a view . 
of a Humpage's | 


of 1,400 to 70. Its 
actual dimensions 
can be judged from 
the size of the 
largest fixed wheel 
onthe right, which 
is 24 inches in 
diameter. The 
dowels seen in the 
large disc belong 
to а cast - iron 
cover placed over 
His whole gear 
orming an oil. 
bath, The driv- 
ing axle, that on 
ре qid asses 
t a bearing 
in the end of the 
cover, and is there- 
by kept in a central 
3 The 
iven axle, that 
on the right, rans 
in a bearing in 
The action of . 
the gear will be - 
clearly seen by re- 
ке к 2. 
п this | | : 
the driving x dir t, A, carries a bevel wheel, a 4. On a piece, 


гл! 


two pairs of bevel wheels, ö b, сс, b 0, сс, each pair 


b b b с _ 
(т + * (2 — ). For large speed M 
tions 5 should be large compared with a and d, and 4 
should nearly equal “- lt would be inconvenient in practice 


b 
to make d small, but а may be small compared to ö, and z- 


may be nearly equal to 5. Indeed, it is the possibility of 


making these last two nearly equal that gives to this and 
other differential gearings their great range of possible 


In fig. 2, — = 9, — = 10, = = *75, aud Ие speed 


reduction ratio is about 78. 

In the arrangement of fig. 2, moreover, the contact points 
between wheels a and 5, between wheels ö and d, and between 
wheels c and e, are іп a straight line, во that there is no 
pressure on the journal of b b, c с, beyond that due to the 
outward thrust of the bevels. From the symmetry of the 
arrangement it is clear that no side pressure is thrown on 
the bearings of the axles, a, с, by the action of the gear. 

If the wheel d d', instead of being fixed, turns freely in a 
collar, the part B B will run round withont driving C. If 
D D be carried їп а clamp, and the motor driving the shaft, 
A, be started to full speed with the clamp loose, the load can 
be thrown gradually on to A by slowly tightening the clamp. 
The peculiar facility for this operation afforded by the gear 
will greatly increase its field of application. 
The mechanical 
construction 
affords many 
pretty problems, 

t is clearly a 
machine which 
will repay the cost 
of very accurate 
construction, and 
Messrs. Howell 
and Co. are fully 
alive to this. 
Machines have 
only recently been 
available for cut- 
ting accurate 
bevel geare, and 
the very best 
makers of geara, 
even in America, 
have been content 
with the roagh 
approximation to 
the geometrical 
form obtained by 
cuttirg the teeth 
with parallel cut- 
ters, and doing 
something or other 
afterwards to 
make them look a 
little better. Ina 
p of correct 

vel wheels every 
generating line of 
2 every tooth in 
both wheels con- 

verges to a single 

point—the wheel 

centre — and the section of every tooth is of the same 
shape at every point, only differing in scale. Such teeth 
can only be machined by a tool moving always in a 
direction which throngh the wheel centre. 
Machines for producing bevel wheels in this way are 
now manufactured by the Gleason Tool Company, of 
Rochester, New York, and Messrs. Howell & Co. employ 
the machine shown in fig. 3 for cutting their wheels. 
In this machine the wheel centre is over the middle 
of the circular bed seen on the right. The wheel 
to be cut is carried on the large horizontal mandrel of 
the left, which points directly to the wheel centre. The 
planing tool is carried on a slide which is directed to the 
centre and can be placed in any altitude or azimuth. The 
form of the tooth planed out is determined by the steel 
template fixed in the front of the machine as it is seen in 
this view. It may be observed that the Gleason machine 
wil form the hyperboloid of revolution as easily as the 
cone, and the teeth formed on this surface will gear in the 
same way as the spiral teeth used so much for large power 


When the wheels are assembled as in fig. 2, all their centres 
should coincide at the point o. To secure this, very accurate 
ining will be required, but if the gears are to run 
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quietly and easily it is quite indispensable. With reall 
accurate machining and suitable materials extremely Eod 
results ought to be obtained. 


GLASGOW TRAOTION CONTRACTS. 


THE Glasgow Corporation have recently asked electrical 
firms for tenders for the following plant for the tram- 
ways :— 

Four 2,500-xw. 6,500-volt three-phase generators, suitable for 
mounting on engine crankshaft. Speed, 75 revolutions per minute. 

Two 600-ку. 600-volt dynamos, suitable for mounting on engine 
crankshaft. Speed, 90 revolutions per minute. | 

160 100-x w. oil transformers, to work at 25 cycles per second. 

ре 50-Kw. 100-volt exciter dynamos, to run at 300 revolutions per 
minute. 

24 rotary converters and boosters combined, with s armatures, 
field spools, &. к 

It will be seen that this is one of the most important 
electrical contracts which has thus far been put cut to 
public tender in this country, and it will be а very great 
pity indeed if the work goes abroad. 

We fear, however, that some of the sections will have to 
be placed in America, as it is questionable whether any firm 
in this country is in a position to undertake the design and 
construction of four three-phase generators of 2,500 Kw. 
within the 12 months allowed for delivery. In the case of 
the rotary converters again, the work will probably be given 
to a foreign firm who have the necessary experience in this 
particular class of machine. The rest of the apparatus— 
auxiliary dynamos, transformers, and exciter dynamos—ir, 
however, well within the capacity of British firms, and we 
trust that the Glasgow Corporation will do their best to 
keep the work on this side. Where there is only a small 
difference in the amount of tenders it would only be fair to 
give home manufacturers the benefit. 

This matter of placing contracts abroad is a most 
important one, because the effect is cumulative; the more 
work given out, the more experience do our competitors gain, 
and the worse it is for British firms. 

We are glad to see that the specifications are drawn up 
clearly and concisely (rather an unusual thing nowadays), 
but are afraid that unless an easy view is taken of the 
penalty clause, there is likely to be trouble. £25 per day on 
each section of the specification seems to us just a little too 
severe. Suppose, for example, that a firm undertook the exciter 
generators at £2,500, on which, under ordinary conditions, 
they could make £300 profit. Then, if they were во unfor- 
tunate as to be 12 days late in the delivery of the first 
generator, the penalty on that alone would swamp all their 
profit on the six machines, while if they were late with the 
rest they would actually have to pay the Glasgow Corporation 
a large sum to take the machines off their hands. It seems 
to us that the regulation penalty of 1 per cent. per week is 
quite strict enough. 


RETURN FEEDERS FOR ELECTRIC 
RAILWAYS. 


(Continued from Vol. 44, page 326.) 


ТЕ the central station is situated at the middle of the track, 
the line may be looked upon as two lines with the central 
station at one terminus, such as we bave considered above. 
The volume of copper in this case may be obtained by 
eubstituting in the proper formula, for c and L, half their 


values. 
2 2 2 2 
2 (vol) = 3 K + 6 (m+ 1)?КА 
CL CL 


“= s4xA + 48 ( ＋ I), KA 


The quantity of copper in the cables is, therefore, only 
èth of that required in the former case. 


We bave still the case to consider, where the track forms 
a semi-circle with the central station at its centre. Let the 


two cables connecting the central station to the termini of 


the line be called end cables; and let m intermediate cables 
be connected at equal intervals. By these m return cables 
the line is divided into m + 1 equal parte, and the current 
in each is : 
C 
Cm = „ . 1 

The end cables each a current half this amount. 

Since the lengths of all the return cables are equal, their 
total cross-sections will be given by the formula 

> (s) = - 


Oe ае -—— р 
m T I KA 2(m+1) K A 
= cl ol 
“mpa HDS ка 
Therefore the sum of the cross-sections of the cables is 
also in this oase a constant, and is independent of the number 


m 4-2 


of the cables. Since | = =, 
_ CL 
2 (s) r K A 
and the total cross-section is less than in the first case in the 


ratio 2: я, that is, about 50 per cent. 
The volume of the copper, in this case, may be calculated 


by considering that for an intermediate cable it is 81 


p and for an end cable __ . Pp 
K A’ 2(m+1) XA 
therefore : j | : 
= С! PIENE И эк зы х 
1 Col) = (n T Ka T TNA КА 
In this, evidently, the volume of copper is constant what- 
ever the number of the end cables. If we substitute for І its 
value 2 
n 2 
CL 
> (vol.) = SKA 


For comparison, note that the volume of copper for a 
atraight line with the central at one end is 


CL? 
2 (vol) = 3K A’ 


$.6., the co in cables for the semi-circalar line is about 
0:3 of that in the straight line. 

The case in which the line forms a complete circle with 
the power station in the centre is important in connection 
with closed circular lines in cities. Let L be the circum- 
ference of sucha line and | its radius. Let there be m 
return feeders at equal intervals running from the line to the 
central power station. Esch of these feeders will carry а 


current —- . and the cross-section of one cable will be 


8 = - C _1_ 
; m KA 
and for m cables 
„ 
21e 2x» K A 
The total volume of copper is 
зү CÊ _ с 
2 Col.) = ok А 4т K A 
In this case also, both the total section and the total 
volume of the copper are constant quantities, independent of 
the number of cables. 
For the straight line with an infinite number of return 
feeders, as we have seen above, the total copper volume is 
„ OI 
= (vol.) = EX 
Comparing this with the volume for the circular line, 


namely, , же can see that the latter is only 


CL 
4 * K A 
about в of the former. 
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III.—ExAMPLE FOR CALCULATION. 


As an example, take a case where the central station is at 
one end of the line. 1:6 с = 540 amperes; L = 18 km.; 
let there be а loes of potential in the cables of 80 volts; 
assume for simplicity that the conductivity of the copper 
k = 60; then 

з (з) = СГ = 040 х 18,000 _ з 

20) SEE 2 хво 20 mm’. 

This must be the section of a single retarn feeder from 
the terminus, or it must be equal to the sum of the cross- 
sections of any number of retarn feeders. This we shall 
prove arithmetically. One cable at the terminus has to take 
off half the current, $e, 270 amperes, and therefore its 
section must be 


в = 270 x 18,000 


000 _ 3 
80 x 30 2,700 mm*. 


If an intermediate cable 9 km. in length is applied, tbis 
must take off 270 amperes, while 185 amperes are taken by 
the end cable, the remaining 185 amperes flowing throng 
the rails to the central station. Therefore, 

270 x 9,000 185 x 18,000 
Szs8 Жане es E 
. 60 x 30 60 x 80 
= 1,850 + 1,850 = 2, 700 mm’. 

The quantity of copper for one return cable from the 
terminus, since in this case m = O, is 

2 (vol.) = 540 x 18.000 x 18 + 540 x 18.000 x 18 
3 60 x 80 6 x 60 x 80 
= 32,400 + 16,200 = 48,600 dcn. 

We obtain the same value if we multiply the cross-section 
calculated above, by the length; for 2,700 mm? x 18 km. 
= 48,600 дош, 

For one intermediate and one end cable m = 1, therefore 

_ 540 x 18.000 x 18 540 x 18.000 x 18 
2 Col) = 7U$x60x30 — 57 2 x 60 x BU 
= 82,400 + 4,050 = 36,450 dom’, 

If, now, the sections found above are multiplied by the 
corresponding lengths, we obtain 
У (vol) = 1,850 x 9 + 1,850 х 18 = 12,150 + 24,800 = 

86,400 dem’, 
With nine intermediate cables the second member of the 


expression has only the value 162 dcm, and amounts 
therefore to only 0°5 per cent. of the first member. 
For the gemi-circular line we get— 
. 540 x 18.000 
200 = Fx 60 x зо 7 1720 mn 
and _ 540 x 18 x 18.000 
> (vol.) = zix60x 30 ^" 9,848 domꝰ. 
For the circular line we get— 
540 x 18,000 


ы а ы түс P d го E NER 3 

* = 25x 60 х 80 900mm 

540 x 18 x 18,000 
4 * x 60 x 30 


examples may serve to establish the correctness of 
the formulæ arrived at by the investigation. 


(To be continued.) 


and 


> (vol) = = 2,462 don.*. 


RENEWABLE INCANDESCENT LAMPS. 


Our pages have from time to time borne witness to the 
desire on the part of inventors to devise a method of replacing 
used or broken filaments in the bulbs of incandescent lamps. 
Apparently a serious attempt is now abont to be made to 

out this idea in practice under the patent No. 
28,628 of 1897, granted to Messrs. Charles Howard and 
Richard Mayer, for which ре a company is being 
floated under the title of “ Тһе Renewable Electric Lamp 
Company, Limited," having as directors Messrs. Jacob 


Atherton, M. F. Armstrong, J. E. Touch, M. I. M. E., and 
H. E. Kershaw, with Sir W. H. Preece and Major Oardew as 
consulting engineers. We certainly wish well to any enterprise 
which by its operations will tend to assist the consumer or 
reduce the cost of electric lighting, and this company claims 
to be able to turn ont lamps at 61. each, or “at 
not more than the price other first-class lamps 
of English manufacture with a guarantee for their 
renewal at, about half the original cost.“ Assuming 
that this forecast be verified when the time comes 
to do business, everyone connected with the industry, 
вате, perhaps, competing lamp manufacturers, will have 
reason to be grateful to those gentlemen whose names are 
given above, even if they have fixed the purchase oon- 
sideration at such a high figure as £100,000. 

In connection with the company’s proposals, however, 
there are certain statements that require somewhat careful 
consideration. Everything depends upon the relative value 
of the materials used in manufacture, and the cost of Jabour 
in «ffeoting renewals. An ordinary lamp is regarded as 
having reached the “smashing point when either the fila- 
ment is broken, or the bulb is internally coated with 
deposited carbon to such an extent that the light emitted is 
seriously reduced. 

We are told that by the company’s process, when the 
filament becomes barnt out, the glass neok of the bulb is cut, 
the wires supporting the filament detached, a new filament 
is ingerted, and the two parts of the glass bulb are fused 
together again, the bulb being finally exhausted in the usual 
way. It is claimed that “the whole of the material ds gran 
used is saved as well as the cost of manufacture." It has 
always deen stated by lamp makers that the cost of material 
is trifling compared with the plant and establishment charges, 
the cost of exhaustion and general labour charges. Inasmuch 
as the filament is replaced, it is difficult to see exactly where 
the promised economy comes in, but the interesting point of 
how a blackened bulb is cleaned is not referred to at all. Of 
course, if the company can do what they profess to be able 
to do, well and good, but exactly the same claims have been 
made over and over again by inventors whose remewed" - 
lamps have been heard of but never seen. | 

One of the peculiarities of the speciallamp made by the 
company (which alone—judging from tbe prospectus—will 
be * renewed " by the process) i8 an elongated neck to the 
butb. Mr. Manville, in his report, states that this should 


. enable the lamp to work at a greater efficiency " than others, 


because it keeps the lampholder cool, Exactly what this 
has to do with the efficiency of the lamp (ў.е., with the 
emissivity of the filament), he does not explain, and it is, 
indeed, difficult to see what he is referring to in making the 
statement. 

Mr. Newton Russell, of Shoreditch, follows by another 
remark that “a great saving will be effected, both in 
eflicienoy of candle-power and current consumed.” Why? 
Unless the filaments are of an improved or better material 
or form the efficiency must be something like that of lamps 
our readers are well acquaint:d with, and nothing is said 
about a new material or method of treating the filament. 

We can only hope that the main claim will be realised ; 
that lamps can be effectively renewed at half their original 
cost. True, the cost of lamp replacements at present does 
not exceed 10 per cent. of the energy consumed; a lamp 
costing 1s. will, during its life-time, consume about 10s. 
worth of electrical energy; say a total of 118. for 600 
hours lighting, but few consumers will have any objection 
to reduce this figure to 103. 6d. The public must, 
however, by this time be aware that an efficient lamp 
is far more important than a cheap lamp, and it is to be 
hoped that renewed lamps will not sacrifice efficiency for 
renewal “at a nominal cost.” Frequent replacement will, 
however, be possible if the company finds its prooess a 
success, and this is the most pleasing expectation, for at 
present a majority of the lamps to be seen in use have 
reached their smashing point,” and it would pay to replace 
them more frequently (and gain, therefore, indirectly in 
efficiency) by the better light that would be obtained. 

We will conclade what little space permita us to say by 
asking а question, Why has the company во timed its sub- 
scription list, by closing on a Thursday, that the comments 
s the technical press cannot possibly be read by intending 

vestors ? 


f 


-— = — 


182 F e 2 THE ELEOTRIOAL REVIEW. 


[Vol. 45. No. 1,132, Асасвт 4, 1899. 


REVIEWS. 


Mechanics ы to Engineering. By Joun GOODMAN. 
London: Longmans, Green & Оо. 1899. 7s, 6d. 
This book has been written for those already possessing a 


fair knowledge of theoretical mechanics and elementary 
mathematics, and the avthor states that the book should be 


useful to those intending to enter the Inst. O. E., or to obtain 


B.Sc. and B.A. degrees in engineering and others. 

On the whole, the book is a good practical work. We 
should like to hear more on the subjeot of ball bearings. The 
author condemns the theoretically perfect angular grooves, and 
advocates a curved groove of larger radius than the balls as 
better in practice. Generally, he deals with principles, how- 
ever, rather than practice, but the section on friction is good 
and full, and we are glad to note a frank recognition of the 
experiments of Wohler on stress repetition, especially as 
these have been far too little appreciated. 


In the appendix will be found a short treatment of the - 


operations of differentiating and integrating with a view 
to encouraging engineers to take up the чи of this sub- 
ject. It is a little difficult to see why there should be such 
а multiplicity of books on mechanics. They are all more or 
less the same in subject, if slightly different in treatment. 
The great multiplicity of books is in the mechanical line. 
We like Mr. Goodman’s methods and his arrangements, and 
conld wish that some as practical a professor would under- 
take to deal with the physics and chemistry of engineering. 


Text- Book of Mechanical Engineering. By W. I. LINEHAM. 


.Third Edition. London: Chapman & Hall. 1898. 
128. 6d. | 


The author of this book has certainly been singularly 
successful in hitting the mark at which he aims, namely, to 
condense into one volume a rational précis of the whole 
theory and practice of mechanical engineering. He has 
accomplished this ега in a manner that we should have 
hardly believed possible. True, he fills over 900 pages, but 
this is not an enormous space into which to compress во 
much, and, on the whole, во correct a compression, The 
padding is reduced to a minimum, and there is an entire 
absence of mere pictorial representations of machinery which 
make some books little better than trader’s advertisements. 

Mr. Lineham’s illustrations are genuine explanatory 
sketches. Where perspective has been employed, its use 
has been justified as giving a better view than a working 
drawing would do, bnt generally the illustrations are not far 
removed from being working drawings. From them a fair 
designer would quickly make a working drawing, or a pattern 
maker would make a pattern. 

Workshop methods are briefly but clearly described. 
There is even a brief account of iron smelting and steel 
making, and other es of metallurgy. There are good 
descriptions and illustrations of smith work, but we do not 
think the author happy in his description of the forging of 
а bent crank. It may be done with very small cranks on the 
system he describes, by means of a pair of dies, but the usual 
method is quite different. The straight bar is first jumped 
thicker at the places where the bends will come, and the bar 
i8 then bent by a system which puts in two bends at one 
time, and involves an altogether different process from that 
described by the author. | 


We think, also, that Regnault's law, that the specific heat | 


of a gas is constant at all temperatures, should be qualified. 
This is not now held to be a fact. Berthelot has shown the 
variation of specific heat, especially at temperatures beyond 
1,600* C., and we think, also, it is а mistake to quote a fixed 
ratio between specific heat at constant volume and constant 
pressure. It is usual, and Rankine did it, to state the ratio 


А Cp | 
for air ав у = 1885 = 1'40 v, or, approximately, 1°41, or 
2375. (he mol ! 

1686 e molecular heat of a gas is, for the two con- 


ditions, about 6 8 and 4:8, the difference being 2 (metric 
system), or, more accurately, 194, Thus c, is not realiy 
Со X E, but rather с, + 2. The quantity, z, is the externa! 
work done by a gas in occupying a larger space when its 


well done for the purpose. It is poorly expressed in a 


certainly very inexpensive. 


temperature is raised 1°, and it is an equal quantity for each 
degree of increment. It appears probable that all true 
gases have the same difference, =, and that variations 
observed in the ratio, C, : Cy, are only such as are due to the 
fact that some of the gases are really very close to their 
points of liquefaction. The so-called perfect gases all behave 
D: a:ly alike. 

The treatment of the steam engine is good and 
sound, but we do not care for the author's des- 
cription of the history of superheating as anomalous. 
He says the curious anomaly occurs that a 5 per cent. 
extra heat supply will often eliminate a 20 per cent. Joss. 
Tkere is nothing either curious or anomalous in this. 
Engineers have long recognised that the logs in a cylinder is 
very largely the evaporation which occurs during the exhaust 
stroke, and it is an obvious truism that a cylinder cannot be 
robbed of heat by pis gris of water, if no water is pre- 
sent to evaporate, and therefore any little additional heat 
which will serve to reduce condensation will be cumulative — 
in its action. Indeed, it appears very probable that if the — 
superheat be a little in excess of the condensation due to 
work, the greater part of the advantage of superheat will be 
secured. Entropy is briefly treated upon in the sdditions, 
which take the form of appendices, and there is added 
material on high Te engines, turbines, evaporative oon- 
densers, and npon defects in boilers, scale, feed heaters and 
filters, fuel and draught mechanical stokere, and gas engines, 
as well as gas producers. 

We need scarcely say that full treatment of any subject is 
not attempted, but the author has been very successful in his 
selection of matter. There is one thing he might have done 
more. He might have given, however invidious may have 
been the task, a selection of books dealing more fully with 
the various items, во that any student wishing specially full 
treatment of a particular subject, would have a guide to the 
means of finding it. We feel sure Mr. Lineham would һе 
generally correct in his choioe. 


15 Lezioni sperimentali su la Luce considerata come fenomeno 
eleltromagnetico. By A. GARBASSO, lecturer on mathe- 
matical physics at the University of Pisa. Milan: The . 
office of Revista Г Elettricita. | 


This is a reprint of a course of lectures delivered at Pica 
to an unadvanced class, the object of which was to give by 
а couree of experiment and explanation, without mathe- 
matical discussion, a connected and consecutive account of 
the theory of the electro-magnetic ether. Many scientific 
conceptions, which are now accessible only by mathema- 
ticians, will undoubtedly and before long become part of 
the common stock of knowledge and ideas, just as have the 
ideas of the conservation of energy, or the resolution of 
periodic functions within recent years Among such ideas 
are Maxwell's of the vector potential and the electro-magnetic | 
theory of light, which are now almost exclusively the 
property of the mathematicians. Though we appreciate its 
aim, it does not seem that the book before us is sufficiently 


collcquial style, and its cheap get up indicates the publishers 
opinion of its importance. The material, however, is there, 
is well arranged, and fairly deals with the more obvious 
properties of light on the electro-magnetic basis, and it 
might be of assistance to a lecturer preparing a course on 
this subject. 


Il Montatore Elettricista. By E. BA RN I. Fourth edition, 
revised and enlarged. Milan: The office of Rivista 
РЁ вйтїсйа. 

This is a very complete hand-book for a working electrical 
engineer, and is freely illustrated. The information is of an 
elementary character, but on glancing through it all the 
general information that would be required by a workman 
erecting, or in charge of, an electrical installation seems to 
be clearly and easily given. At 1 lira in a paper cover it is 


Journal of the Institution of Electrical Engineers, No. 140. 


The principal contents of this number are as follows : — 
„A Rotary Converter," by Prof. E. Wilson; “The Effect 


H 
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of Governors on the Parallel Running of Alternators,” by 
Leonard Wilson; “The Hissing of the Electric Aro," by 
Mrs, Ayrton ; discussion on Mesers. W. Daddell and E. W. 
Marchant’s on Experiments on Alternate Carrent 
Aros by Aid of Oacillographs.” 


THE REPORT OF THE PACIFIO CABLE 
COMMITTEE. 


(Continued from page 154.) 


In the ing table a noticeable feature is the difference in 
the estimated length of the cable when laid. Taking the two 
extremes we find that in the case of the Eastern Company and 
the Post Office, there isan exoess of length over the Henle 
aie pe $ assumed estimate, as great ав 815 miles, whic 
would mean in the case of similar cores, a redaction of 14 
letters per minute, or, say, 19 per cent. in the i 
capacity of thecable. It is also noticeable that the 
lengths are those supplied E^ the Eastern Telegraph Com- 
pany and the Post Office. The manufacturing companies, 
who inthe course of their business have much more experi- 
ence than either of these two, although they differ each from 
each, are all considerably under the Eastern Company and the 
Post Office in the lengths given. This difference to a 
extent is due to the varying amount of slack, 10 per cent. at 
most is the figure given by those with the greatest experience 
of the subject. Several cables in the Atlantic have been 
laid with 10 per cent. or leas of slack, and we do not know of 
any sufficient reason why the same should not be the case in 
the Pacific. It is true that in the Atlantio this percentage 
used to be exceeded, but, with increasing knowledge, and 
with an improved type of cable and adequate machinery, this 
has been modified, very much to the advantage of those who 
own the cables,as the diminution in length means a 
corresponding increase in the ing power of these cables, 
We have chosen the length of 3,600 miles in the table 
given, as this is the length taken by Dr. Muirhead, who is 
an acknowledged authority on the subjeot of the carrying 
capabilities of cables, Dr. Muirhead points ont that the 
ability and experience of the clerk receiving the message 
is of much importance, as this governs the amount 
of the definition in the signals which is requisite for 
legibility. Thus, taking the core of 500/320, 8,600 miles 
in length, we are told that by using the antomatic carb 
method of transmission as many as 90 letters (18 “ wo 2 
per minute can be deciphered, but that the limit of s 
under the same conditions, with an average clerk, would be 
76 letters per minute working simplex (Mr. Siemens gives 
this in his evidence as 75 letters), or 70 letters each way if 
using the duplex method of transmission. With the core 
552/368 for the same length and by the same methods, 87 
letters ae “words ") would be transmitted simplex, and a 
total of 160 letters (82 words per minute) if working 
duplex. It is obvious that the duplex method with auto- 
matic carb transmission should be IB 400 over this lon 


section. In speaking of the core 650/400, Dr. Muirh 
says that working with the same signals as you would get 


with the pro cable of 500 copper and 820 gutta-percha 
at the rate of 70 letters per minute, a speed of 95 letters by 
automatic curb transmission, of 64 by the ordinary method 
of transmission,” could be obtained. Dr. Muirhead states 
elsewhere in his evidence, that by the introduction of the 
automatic curb system an increase of more than 40 per cent. 
in speed has been obtained, as compared with the ordinary 
method of transmission. For the core 650/400 over a length 
of 8,650 miles, Mr. Lucas takes the speed as 70 letters per 
minute; this is presumably without automatic carb transmis- 
sion. Sir W. H. Preece, in speaking of the 650/400 
core over a length of 3,628 miles, calculates a speed 
equal to nearly 63 letters per minute. We are afraid that 
this and the other calculations which the same authority 
gives re speeds are founded on an erroneous basis, as for the 
рагровев of this calculation Sir W. Н. Preece says that he 

taken the two 1884 Atlantic cables of the Commercial 
Company, each of which had a core of 350/300 and a united 


deals with, 


sae 9 89925 miles, тата the two N which тлер 
united for t pa ain of experiment gave the speed result he 
a length of 4,512 miles, which looks as if the 
Southern one of the 1884 cables, which is 2,953 miles long, 
had been united with the 1894 Commercial cable, which is 
2,161 miles long, the total length of these being 4,514, bat 
the core of the newer cable being 500/820 instead of 850/300. 
If we are correot in our i arie and apart from the 
evidenoe given by Mr. F. Ward, the figure mentioned as 
the total united length, seems to indicate this, Sir W. H. 
Preece’s fi which he says were based on a core of 
850/300 throughout, must be fallacious. The representatives 
of the Eastern Company give the speed over a 650/400 core, 
шешу 8,795 miles long, as being 70 letters per minute. 
or a core 800/550 and a length of 3,628 Mr. Lamb gives 
(on the authority of Sir W. H. Preece) a carrying capacity 
of 85:6 letters per minute. Over a core of 550/350 Mr. 
Carson is of opinion that 80 letters could be carried. Mr. 
R. К. Gray gives 62 letters as the speed over 3,560 miles 
with a oore of 552/368. 

Besides the actual number of words or letters which а 
cable will carry, there arises in relation to ible revenue, 
or earning power, the question of how many letters go to the 
average word actually transmitted, and what proportion of 
unpaid-for words are necessarily transmitted in connection 
with the organization of the cable, either as indications, &c., 
on the m oras service messages connected with the 
management of the line? It is obvious that the proportion 
of this dead traffic depends to a great extent, among other 
things, on the ability with which the cable in question is 
managed. Mr. Carson points out that on the trans-Atlantic 
cables under his control, the average length of the words 
transmitted is eight letters, and that of all the words which 
pass over these cables, 90 per cent. are paid for, and he esti- 
mates that on the Pacific cable, with a core of 550/850, and 
by using duplex, 10 paying words could be carried each way, 
or, say, 20 paying words per minute of eight letters each. 
Mr. Оса explained that his cables were worked on a 
specially arranged system of checking, and that his lines do 
not work W aay: of the 5 осно 

Ав те ordi messages, the Commercial Ca 
соону find, according to a footnote attached to Mr. 
Ward's evidence, that 16 per cent. is the amount of dead. 
work, or non-paying traffic carried over their cables. Mr. 
R.K. Gray found that out of 100 messages to and from 
Sonth America, picked ont at random, the average number of 
letters to the word was 6:03 in the body of the message, 
and that the non-paying words carried came to about 13 per 
cent. of the traffic. 

Мт. Ffinch, the director-general of the Indo-European 
Telegraph Department of the Indian Government, which 
works in joint-purse agreement with the Eastern Telegraph 
Company, aud carries a considerable proportion of their 
traffic, gave the average number of letters to the word as 
eight (“seven or eight), and an average of 12 or 18 paying 
words to the message. From this gentleman’s evidence we 
find that the non-paying words due to administrative work 
and indications or messages, &c,, come to 15 per cent. of the 
total traffic. 

From this it will be seen that there is a fairly general 
agreement among the witnesses above referred to, as to the 
proportion of dead traffic carried over various cables, but the 
evidence which follows is of a different complexion. The 
representatives of the Eastern Company give 9°43 as the 
average number of words which is made up as explained by 
the following extract from the evidence :— 

Q. 1,831. Could you explain exactly how you get at that 9°43 ?— 

the ordinary Australasian traffic we find 473 words of Govern- 
ment messages, containing 2,652 letters, giving an average number of 
letters per word of 5:61. Then there are 2,608 Press worde contain- 
ing 16,185 letters, or an average number of letters per word of 6 21. 
Ordinary messages contained 44,664 words, or 341,332 letters, giving 
an average number of letters per word of 7:64 aud the average taking 
all the words and letters together, comes outat 7:54. Asthe Govern- 
ment messages are carried at half rates, and Press messages at quarter 
rates, it is necassary to multiply the Government avarage by two, and 
the Press average by four, to arrive at the earning power of the 
cables at fall rates. Oonsequently, the average length of fully paid 
words is 9 43 made up as follows:—Taking the 5 of the 
different classes of traffic (Government, Press and ordinary) for the 
whole year 1895, and multiplying the Government average by two, 
and the Press average by four, we find the Government messages 
work out at 11 22 numbor of letters; the Press 24:84; and taking the 
ordinary at 7-64, asabor^ the net result is 9°43. 
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Rejecting, for the moment, the sampone figure obtained, 
as above explained, we find that actually the average length 
of the word is 7:54. Basing his information on a month's 
actual traffio on the Aden-Bombay cable, the theoretical 
epeed of which is given by Mr. Hesse as about 150 letters 
per minute, the actual speed attained of payable lettera 
during that month, there being 73 per ceut. of loss through 
preambles, repetitions, service messages and delays tbrough 
ausing in tranemission.” This is a very great difference 
rom ihe figure given by the previous witnesses. It would 
almost seem as though the whole 24 hours had been taken 
into the calculation, although it i8 evident that this time 
cannot have been fully occupied. The Eastern Company 
Bay that the mean theoretical speed through from London 
to Australia, working simplex, is about 145 letters per 
minute, and that the paying letters actually carried would 
only be a quarter of that number, say, 30 letters, Such a 
resalt along the proposed Pacific cable would leave a margin 
of over 36 letters more, available for paying traffic, inde- 
dent of the 15 per cent. of dead messages which would 
required if the cable were worked by the method indi- 
cated by Mr. Carson. 


CORRESPONDENCE. 


200-volt Supply from the Consumers’ Point of View. 


Now that the pressure of supply to consumers’ terminals 
has been, and is being, almost universally raised to 200—250 
volta, have any central station engineers given a thought to 
the effect this has on both the convenience to their customers 
and the influence on the amount of their accounts ? 

I am not going into the question of less copper in the 
mains or а closer regulation of voltage in the distributing 
network. I simply look at the disadvantages it entails on 
the user ав compared with a supply at 100—110 volts. 

In the first instance we hear of lamps using 24 watts per 
c.P. for 100-volt circuits. I think that 200-volt lamps use 4 
watts or more. : 

At one time when the number of lamps on a syatem used 
to ba counted in 16-с P. lampe, these were taken as 60-watt. 
Now in one publication at least, 8-c.P. lamps are taken as 35- 
watt, or much over 4 watts per c P. | 

Taking an average of 3 watts per с.р. for 100—110-volt 
lampe, and 4 watts per o.P. for 200—250-volt (and I believe 
this is below the actual average), it means an expanditure of 
one-third more for the same light on the increased voltage. 
Farther, no practical commercial 2 or 3-c.P lamps are made 
for 200-volt circuite, but good 2-c.P. lamps for 100 volts can 
be bought from several makers, and in passages, stairways, 
&o., where а 2-С P. lamp would be sufficient, a customer has 
to use an 8 0 P., entailing four times the cost, and, moreover, 
these are usually long-hour lamps. I mean lamps that are 
lighted at dusk and remain burning till the house is closed 
for the night. 

I might also refer to the matter of arc lights on con- 
tinuous current circuits. I take it, therefore, that for the 
sake of the central station all the consumers are penalised to 
the extent of at least 30 per cent. on their accounts, and at 
the same time have not the каше advantages they would have 
with the lower pressure. 

I surmise that they do not know this. When the under- 
takers are a company, they look to themselves, but in the 
case of a municipality, which is practically a co-operative 
supply, would not the 100—110-volt supply, and more copper 
in the mains, b» best forthe using ratepayer who is, in faot, 
a part proprietor of the central station and mains? 


X. 


Direct Reading Ohmmeter. 


As agents for the American Electric Speciality Com 
of New York, we have been interested in Mr. Wo 
letter in your issue of the 14th ult, 


na 


We are very glad to hear that Mr. Woodfin has found the 
ohmmeter “to be of great utility and convenience and really 
а great advance " on the ordinary Wheatstone’s bridge. Of 
course it is not claimed that the ohmmeter is as accurate as 
a high-class bridge, but then no one would think of using 
such an instrament while up a ladder or hanging on to a 
column or girder. The ohmmeter is designed specially for 
testing rapidly and with reasonable accuracy in positions and 
circumetances where the ordinary bridge would be of no use, 
and judging from Mr. Wosdfio’s experience, the instrument 
is well ag atis for the purpose. 

We are bringing the suggested improvements before the 
attention of the makers. 

In conclusion, may we congratulate Mr. Woodfin on his 
good fortune in being able to conduct his dynamo tests under 
such ideal conditions as are indicated in bis letter. 

Cooped up in a city office, and working ina temperature of 
about 90°, we can cnly look forward to the time when 
we shall be disturbed by the singing of a bird. Unfortu- 
nately, the telephone bell is a very inferior substitute. 


Jas. Hartley & Co., Limited, of Manchester, 
(Late Smith, Simpson & Oo., Limited, Manchester.) 


Renewable Electric Lamp Company, Limited. 


I am not up in the patents on this subject, but I know of 
the many failures. The prospectus is evidently the work of 
а master, and makes the very best of that class of scheme, 
easily grasped from its apparent common sense by the 
public, and ranks with the recovery of tin from scrap metal, 
the making of “zinc white” to replace white lead from 
battery refuse, &., and, in my opinion, is even more im- 
practicable. 

There is no mention as to the necessity of cleaning the 
old glass bulbs before they can be used again—a most diffi- 
cult operation through the small and elongated neck, and 
not ¢ffective, as the cleansed bulb cannot be and is not as 
clear as the original untouched glass, and therefore there 
must be a loss in efficiency, rather than a gain. The break- 
ages of the old bulbs during this process would be con- 
siderable. 

The real crux is the breakage of the glass bulbs. The 
glass, after being used, appears to fatigue, or deteriorate, : 
probably from the great heat necessarily used in forming the 
original lamp (in that process the glass bulb is kept tempered 
at every ttage). During the life of the lamp the heating 
becomes unequal and the glass ttrained. Anyhow, it is the 
experience of manufacturers that about 75 per cent. of the 
old glass bulbs are broken in the attempt to use them again. 
It would be very unwise to attach new bulbs to the old glass 


ends. | 

The old caps require chemically treating, by dipping or 
otherwise, to clean them, particularly at the contacts. 
Detachable caps are not good, they will not stand the strain of 
the lamps when tight or set in the holders, and electrical 
engineers will not use them. 

Connecting wires become brittle and weak at the last 
moment. The point of sealing on the filament becomes foul 
and useless. 

Altogether I fail to see any real advantage. The cost, 
taking the failures into account, must be greater than the 
cost of entirely new lamps. Of course, actual experience is 
the only real guide as to this. 

The existing lamp makers find it very difficult and a very 
heavy burden to deal with so many classes of lamps, some 
hundreds of varieties, and even the largest of the lamp 
companies hardly pay. This new company proposes in 
addition to collect odds and ends of broken lamps, and 
possibly customers’ experimental purchases, and match them 
and make them into new lamps. ln my opinion this will 
handicap them most seriously, and it is highly probable they 
will soon drop the renewing business. ‚ 

It takes a year or two to find out (even in the best 
equipped factory) how to make good lamps, and it takes an 
immense amount of pushing and advertising to start a new 
lamp business, whilst the factory expenses are out of all pro- 
portion to the first two or three years’ turnover. 


Experientia Docet. 
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LONDON COUNTY COUNOIL. 


Tas Council, on Tuesday, resolved to convene a special meeting to 
consider the question of making application to the Light Railway 
Commissioners for powers to construct certain light railways which 
it is proposed shall be worked by electric traction. 


TRE Oonpurr Systems. 


Oa the adjourned report of the Highways Committee being brought 
forward (vide the ELN TRIO ATL. RavtBw of the 28th ult.), Mr. Parker 
asked and obtained the permission of the Council to substitate 
another recommendation to that proposing an expenditure of £180,000 
for the purpose of installing the conduit and surface contact systems 
on the six miles of double line between Westminster Bridge and 
Tooting. The amended proposal recommended the Council to 
sanction an outlay of £10,009 for the preparation of plans, вресі- 
fications and estimates, the Highways Committee intending to 
submit, at a later date, a scheme for the actual expenditure to be 
incurred in the carrying out of the work. Mr. Parker, in the 
absence of the chsirman of the committee, formally moved the 
adoption of the recommendation. 

Mr. GILBERT, ав an amendment, proposed that the recommendation 
should Ъз referred back to the Committee. He opposed the expendi- 
tare of £10,000, because he thought the Council ought not to expend 


such a large amount of the ratepayers’ money in making experiments. 


The report of Prof. Kennedy was very meagre, and he considered 
that it ought to have been brought before the Council in a more 
detailed form. Hs did not think that the adoption of theconduit sys- 
tem was the best for London. No tramway company in England would 
undertake to spend £15,000 per mile of single track, not including 
the cost of the power station and the cars, and he did not think 
any provincial Оогрота!іоп would do so, or that the Council should 
expend the money. Referring to Pr.f. Kennedy's report, the speaker 
drew attention to the statement that it was not necessary to experi- 
ment with the overhead system, because the Council had arrauged 
with the London United Tramways Company for that to bs introduced 
in conjunction with the conduit system, and he expressed the opinion 
that the Council should wait and seethe results of those trials. The 
Highways Committee should have brought up a report on the subject 
by the manager of the tramways in conjunction with the report of 
the consulting engineer. Having referred to the conduit systems in 
Washington, New York, and-Buda-Pesth, the speaker cballenged the 
Highways Committee to say whether there was a practical surface 
contact system in the world. Personally he was not opposed to the 
overhead system, which was not only much cheaper, but it had been 
adopted in every town except Birmingham. There was another 
point to be considered in the sense that the Council was not the road 
authority along the route of the proposed electric tramways, and he 
thought they ought to ob*ain Parliamentary powers for that purpose. 
In conclusion, the speaker moved that the report should be referred 
back, in order that the Committee might bring up a detailed report 
on the subject. 

Mr. Piaaort, in seconding the amendment, stated that there was 
not sufficient evidence before the Council to authorise the expendi- 
ture of the money proposed by the Committee. With the figures 
before them that the conduit system would cost four times more than 
the overhead ес thought the Oouncil ought to hesitate bafore 
agreeing to the expenditure. 

Mr. T. B. WSTACOrr suggested that the Committee would be well 
advised to omit from the recommendation the words underground 
systems.” He believed the conduit system would ba expensive to 


lay down, but if Mr. Parker would leave the question of traction 


open, the Committee would have power to instruct Prof. Kennedy to 
prepare plans and specifications, and then the Council would be able 
to come to a decision with the fall facts before the members. 

Oolonel Forp considered that the proposal of the Committee was 
upreasorable, and he expressed the opinion that the Council was 
indebted to Mr. Gilbert for the information that as long as two years 
would be occupied in reconstructing the tramways in question. 

Lord WzrBY (chairman of the Council) at this stage called upon 
the acting chairman to reply. 

Mr. Рлвкев,їп reply to the di:cassion, said that he did not consider 
that Mr. Gilbert had adduced anything to induce the Committee to 
alter the recommendation. He thought the Council wculd be batter 
advised to accept the advice of Prof. Kennedy than that of the pro- 
poser of the amendment. The Highways Committee were not 


prejadiced against the overhead trclley system, but they had 


to consider the lcci authorities in regard to the matter. 
The two authorities concerned—the Lambeth Vestry and the 
Wandsworth Board of Works—would only give their consent to the 
experiments being made on condition that the Oouncil adopted the 
conduit system, and the consulting engineer recommended the 
Council to introduce that method in conjunction with the surface 
contact system. | 

On a division the amendment was rejected by 65 to 20 votes. 

Colonel FORD, as a farther amendment, proposed that Olapham 
should be substituted for Westminster Bridge, but this was rejected, 
and a farther amendment sugge:ting the adjournment of the report 
met with a similar fate. The recommendation of the Committee was 
then put, with the result that it was carried by a large majority. 


CHANGE OF PRESSURE. 


The Highways Committee né yb that the Westminster Electric 
Supply Corporation had applied for consent to an alteration of the 
standard pressure cf supply. 
standard pressure of 100 volts between the middle wire and either of 
the outer wires, and of 200 volts between the outer wires of the dis- 
tributing mains, and now desired to increase the standard pressure in 
the one case to 200, and in other to 400, volts. The company had 


The company had hitherto used a 


given notice, by advertisements, of its application to the Council, and 
the Committee had taken into consideration the letters received from 
the company's customers in regard to the matter. On the recom- 
mendation of the Committee, the Council resolved to consent to the 
alteration on certain conditions. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Week enpina AUG 2sp, 1898 Woex иңргна Ava. Isr, 1899. 


Adelaide ДЕ Value £4,880 Alexandria .. Value 283 
Albany js ie ё% es 82 Amsterdam. oe - 25 
Alexandria .. s y i 47 Antwerp 70 
Barcelona .. sie Р .. 6865 Auckland 23 
Bombay  .. X zs БА 89 Bangkok 628 
Bolougne is iie Ре 65 Batavia 12 
Buenos Ayres és i T 70 Boca . 940 
Calcutta  .. s ^ .. 141 Bombay 57 
Cape Town .. id Se А 83 Boulogne Е 17 
Colombo га - Y R3 Buenos Ay res А ey 181 
Durban а ys a m 55 » i Teleg. cable .. 657 
East London "x 5 vs 53 i 5 Teleph. fittings 100 
Hamburg .. "T ЕА zx 70 Calcutta os me .. 466 
Hankow  .. ic js o» 10 " Teleg. wire 20 
Hobart m es x .. 400 Cape Town .. us M 138 
Hong Kong .. xs s - 43 Christiania. Teleg. wire 71 
Melbourne. Teleg. mat. ve 85 Copenhagen. Teteg. wire 116 
Naples - EM ЧА vs 60 Durban . vis ea 22 
Oporto T SR os 2s 20 Genoa. Teleg. mat, "m 95 
Port Elizabeth  .. s. bs 19 Gottenburg. Teleg. mat. 21 
Rotterdam. Teleg. wire e 29 Hamburg. Teleg. mat... 21 
Singapore .. vá Na .. 250 Hong Kong .. - x .. 134 
Bydney E aie is .. 785 Jersey and Guernsey  .. .. 1,596 
Wellington .. s "s . . 887 Key West. Teleg. cable.. . . 46, 000 
"i Teleg. mat. . . 311 Lisbon Teleg. mat Pu m 40 

is Teley. mat. . . 2,564 Melbourne .. ae Vis . 146 
Yokohama .. . i$ .. 103 d Teleg. mat. . . 1,148 
Port Elizabeth а АА .. 633 

» Teleg. mat. oe 162 

Sarawak. Teleph. mat.. i“ 68 

аайы © “+ Hn 

Singapore .. Ere СЕЕ oe 

^ ” Teleg. mat. oe oe 668 

St. Petersburg v .. 887 

е Teleg. wire .. 880 

Stockholm. Teleg. wire a 28 

Sydney. Teleg. cable .. . 650 

Teneriffe .. wis нА EM 80 

Vigo. Teleg. appa. 85 

Total T £11,119 Total T £55,764 

Foreign Goods Transhipped. 

Telegraph material . Value £850 Sydney. Teleph. app&. Value £45 
Tientsin, Teleg. mat. .. . 188 
Total sa £850 Total - £233 


Advance in Price.—The Newton Electrical Works 
Limited, anncuice that owing to the continuous rise in cost of raw 
material, they are compelled to increase the prices for all their 
manufactures 10 per cent. on tho net. 


Bankruptcy Proceedings,—At the Court of Bankruptcy, 
at Glasgow, on 7th ult, Messrs. Wilks, Sloan & Oo., electrical 
and consulting enginzers, 112, Bath Street, Glasgow, and John 
Lumsden Sloan, electrical and consulting engineer there, the sole 

ner of said firm, as such partner, and ав ап individual came up for 
examination to be examined in Sheriff Balfour's Ohambers, County : 
Buildings, Glasgow. 

The London Gazette contains notice of the release of trustee in re 
W. R. Riding, electrical engineer, Bournbrook, Birmingham. The 
date of release was Jane 5th, the trustee being Mr. L. J. Sharp. 


Líquidations, Dissolutions, &c.—Oreditors of the 
Apostoloff Automatic Telephone Parent Syndicate, Limited, are to 
send particulars of their debts, &c., to the liquidator, Mr. E. Cooper, 
14, Gcorge Street, Mansion House, E. O., by October 2nd. 

A petition for winding up the Madras Ejectric Tramways Company, 
presented by the Electric Construction Company, is to be heard 
before Mr. Justice Wright in the High Court on August 9th. 

Berry's Electrical Company, Limited, Birmingham, is winding up 
voluntarily, Mr. A E. Ohstterley, Bt. Bornard’s Road, Olton, Warwick- 
shire, being appointed liquidator. 

The Phe'on E'ectrical Company meeting at Nijmegen, Holland, 
on July 11th, decided to wind-up voluntarily, and appointed Mr. 
W. J. Ogden, 64, Austia Friars, E. C., liquidator. | 

In the London Gazette we observe notice of the release of liquidator 
in Hlmore's French Patent Copper Depositing Company, Limited. 
The liquidator was Mr. J. H. Н. Duncan, and the date of release 
June 176. 

An accsunt of the winding-up of ths Bedford Electric Light Oom- 
pany is to be laid before the shareholders at 3, St. Paul Square, Bed- 
ford, on September 1st, by the liquidator (Mr. E A. C. Rawlings). 

Messrs. Whea'ley Kirk, Price & Goulty have dissolved partner- 

ship so far as concerns Mr. W. R. Goulty. The business will be 
carried on under the style of Wheatley Kirk, Price & Co., by H. 
Sherley-Price, and 8. and E. A. Sherley-Price, in partnership with 
John Place, of Altrincham, and they will attend to debts, &c. 
х Messrs. G. H. Driver, E. W. Fladgate, and J. P. K. Clark (Geo. 
Driver & Son, electrical and mechanical engineers, Hythe Road, 
Willesden) have dissolved partnership so far as concerns E. W. Fiad- 
gate. Debts, &c, will be attended to by the two other partners, who 
continue the business under the old style. 
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Breaking Insulators.—Three boys have been remanded 
to the workhouse for a week for wilfully breaking telegraph insu- 
lators, the property of the Metropolitan District Railway Company, 
at Acton. It seems a pity that the magistrate could not, as re- 
quested, order the boys a good flogging, if only as a preventative 
for the future. 


Colliery Lighting.—Messre. John Worthington & Co., 
cf Hanley, have obtained the contract for a complete plant for the 
electric lighting of the Woolley collieries, near Barnsley. 


Electric Lighting (Clauses) Bill.—In the House of 
Commons on 28th ult., the Earl cf Dudley, in moving the second 
reading of this Bill, said that at the present time 60 or 70 provisional 
orders were granted every year under the Electric Lighting Acts, and 
in each of tbese orders there were 80 or 90 clauses, many of which 
were identical in terms. That entailed a considerable amount of 
expense to the promoters, and labour to the printers. They therefore 
proposed to consolidate all those clauses in one Bill, exactly in the 
same way as in the case of railways, tramways, gas, and other matters. 
The Earl of Morley agreed that the Bill would have the advantage 
of saving a great deal of labour, but in dealing with electric lighting 
orders wbich had not been put into operation, he suggested that it 
would be an improvement, instead of saying that the of Trade 
should revoke such orders, that they should lapse within a given time 
if nothing was done, unless the Board of Trade saw fit to give an 
extension of tbe time. The Earl of Dudley said the Board of Trade 
bad already done something in the direction suggested by the noble 
earl. Last November they communicated with all electric lighting 
companies who had hsd orders, and who had not fulfilled their 
statutory requitemente, and warned them that if those requirements 
were not carried out immediately, the Board would revoke the orders. 
The effect of that warning had been to bring those companies up to 
a much higher point of activity, and they proposed to adopt the 
tame course every year. The Bill was then read a second timo. 


Electric Pumping.—An installation for the electrical 
pumping of the Arniston Coal Company's mines at Gorebrid ge, which 
has lately been introduced, was viewed, on 26th ult., by a large com- 
pany. The installation is said to be the largest in Britain. The 
dynamos are driven by two steam engines cf horizontal compound 
long-stroke type, by Measrs. Robey & Oo., Limited. Each engine is 
capable of giving 350 Ін P. with 120 lbs. pressure, and is fitted with 
Richardson & Rowland’s automatic p-expansion gear. Each 
dynamo weighs about 20 tons. The two pits of the Arniston Coal 
Company are 1,000 yards apart. The shaft of the Emily Mine is 
937 feet in depth, and the Gore Pit 678 feet. The parrot seams of 
the former pit are 308 feet down. The water accumulates at the 
foot of the main dock road, and to pump this improved mining 
pumps cf the three-throw type, by Messrs. Scott & Mountain, 
Limited, Newcastle, are fitted up. 


King v. Turner.—At the Liverpool Assizes last week in 
the Nisi Prius Court, before Mr. Justice Bigham and a рч jury, 
Messrs. King, Limited, ventilating engineers, Liverpool, sought to 
recover damages from Messrs. John Turner & Sons, manufacturing 
engineers, of Denton, for breach of contract. Mr. Horridge appeared 
for the plaintiffs, and Mr. Neill was for the defendants. The case for 
the plaintiffs was that Messrs. King had ordered from the defendants 
for erection at Messrs. Lever's Sunlight Soap Works, seven elec- 
trical motors and automatic resistance frames, to be used in connec- 
tion with ventilating machinery. The arrangement between the 
parties had been that the motors should be workable at a voltage of 
300, but after they had been supplied to the plaintiffs, and fixed by a 
practical electrician at Messrs. Lever’s, the latter complained that 
they did not work satisfactorily at all. Plaintiffs communicated 
several times with the defendants, but although the latter, after con- 
siderable delay, sent down some cf their own workmen to adjust 
matters, the motors remained defective. The plaintiffs’ manager, Mr. 
Lees, stated in evidence that, including the profit which they had 
lost by not being able to fulfil the contract with Mesers. Lever, they 
were entitled to £237. From this there would have to be deducted 
the value of the motors, which were at present no more valuable 
than scrap-iron, worth about £10. The plaintiffs had paid the defen- 
dants £140 for the motors. Other evidence for the plaintiffs ascribed 
the failure of the motors to the fact that the wires of the armature 
were too slight, and were, consequently, unable tocarry off the heat, 
which became in time excessive. Mr. Neill, for the defence, con- 
tended, according to the Liverpool Post, that the machines had been 
made of the best workmanship, according to the plaintiffs’ drawings. 
The machines were accepted by the plaintiffs, and there the defen- 
dants responsibility ended. e cause of their falling off was that 
they had been neglected by Messrs. Lever's workmen.—Evidence to 
this effect was given, the witness agreeing that the wires of the 
armature were sufficiently thick for the work they bad to do. The 
defendants’ workmen ascribed the burning of the wires to the use of 
an excessive current.—His Lordship said the question for the jury 
was whether the motors were made in accordance with the contract. 
—The jury found for the plaintiffs, £50 damages.—Mr. Horridge 
asked for costs on the higher scale.— His Lordship assented, and said 
it was a proper case to be brought into that Court. 


Leather Belting.—At the invitation of the directors of 
the Woven Leather Machine Belticg Company, Limited, Birkenhead, 
a considerable number of friends and others interested inspected the 
works, and were shown the various processes, from the treatment of 
the raw hide to the finished belt. The company have a secret pro- 
cess by which the hide retains its flexibility, and by which the tan- 
ning process is considerably shortened. The raw hides, after being 


strip and scraped, are placed in revolving vats, in which they 

n for two days. They are then transferred to similar vate, in 
which they remain for a farther 48 hours. The hides are then partly 
dried and split, after which they are cut into strips by hand, the 
average length of continuous strip from each hide being about 2,500 
feet. The strip, which is still damp and very flexible, is wound on 


` spools and shuttles and passes through the looms, after which the 


belting undergoes the final tanning process, occupying 12 hours. The 
belt is then stretched by power until all the elongation is taken out, and 
it is then ready for use. At the luncheon which followed the inspec- 
tion of the works the chairman, in proposing the toast of the guests, 
made some remarks on the belting, for which he claimed special 
suitability for dynamo driving and for machinery when small pulleys 
were used, owing to ita extreme flexibility and elasticity. We had 
an opportunity of seeing the belt running in the ordinary work of 
the factory, and also driving the lighting dynamo, and, so far as we 
could see, the chairman’s claims were justified, as the under 
full load was extremely жоош, and the belt being spliced showed по 
jerking or irregularity the drive. The company will make a 
speciality of belting for dynamo driving. 


Municipal Trading.—From the Liberty and Property 
Defence League we have received a booklet containing reprints of 
speeches by the Earl of Wemyss, the Attorney-General, others, 


on the dangers of municipal 


New Book.—At the end of the month Messrs. Whittaker 
and Co. will publish a new work, by Mr. W. Perren Maycock, 
entitled Electric Wiring, Fitting, Switches, and Lamps.” The 
book will comprise some 446 pages and 360 illustrations. 


Oil Filters.—Messrs. Shelby & Co., of Finsbury Circus 
Buildings, E.C., have ak a the Warden oil filter recently to 
the following houses :—Messrs. Harmsworth Brothers, London (third 
order) ; way Lighting, Limited, Manchester, for the Great 
Central Railway's electric power stations (second order); the Oor- 
рано of King’s Lynn; The Patent Nut and Bolt Company, 

irmingham, &c. 


Picnie.—The employés of Messrs, Ward & Goldstone, of 
Manchester, held their picnic on Saturday, July 29th, the day being 
spent at Morecambe. 


Pressing the Button.—The electrical arrangements by 
means of which H.M. the Q een was last Friday enabled to open the 
children’s wing of the Isle of Wight Infirmary at Ryde by pressing a 
button were supplied by Mr. F. J. Coleby, of Manchester Square, ҮҮ. 


Stealing Electricity.—On 27th ult. the Reoorder’s jury 
found Luigi Armanni guilty of stealing a quantity of electricity 
belonging to the Metropolitan Electric Supply Oompany, Limited. 
The facts of the case have been already recorded in the ELECTRICAL 
Revizw. Sentence was postponed. 


Threatening Prof. Dewar.—Chas, Bomberger who, as 
already mentioned in these columns, was charged with sending 
threatening letters to Prof. Dewar, has been discharged and sent to 
the workhouse as a lunatic. 


Weatherley v. The Cornish Hotels.—In the Chancery 
Division, on 28th ult, this case came sgain before Mr Justice 
Kekewich.—Mr. Warrington, Q.O., for the plaintiff, reminded his 
Lordship that the action was to restrain a nuisance by noise and smell, 
arising from the working of the engine which supplied the hotel with 
electric light. Since the investigation and report made by Mr. 
Ashdown, and referred to on the last occasion, that gentleman had 
made a further report, he having, as the result of an invitation by 
the solicitors of both parties, again visited Newquay. The plans 
suggested for the remedying of the defect bad been carried out, and 
he was given to understand that under the modified conditions 
plaintiff would have no further ground for complaint. After dis- 
cussion as to costs, it was decided that the motion be treated as the 
trial of the action. 


Westminster Arc Lamps.—We hear that the Electric 
Traction Oompany have placed an order with the Westminster 
Engineering Company, Limited, for 200 of their Westminster” 
long burning arc lamps for lighting the stations, tunnels, yards, &c., 
of the Central London Railway. They are to burn five in series, and 
to be fitted with automatic cut-outs and substitutional resistances. 
We understand that before the order was placed, these lamps, and 
several other makes in competition, were subjected toa long and 
careful test extending over some months. | 


Workmen’s Compensation.— Last Saturday Mrs. Merroe 
claimed compensation for the death of her stepson who was acci- 
dentally killed on the first day he entered the employment of the 
Dablin United Tramways Company as a traverser at the Ballsbridge 
Power Station. The Recorder at the Dublin City Sessions said that 
at present he had before him six cases in which the were 
employed for less than a week. The Act of Parliament forced him 
to give a higher compensation to a man employed for a fortnight 
than to a man employed for a year, unless the latter worked every 
day of the year. His award was that the case came witbin the sec- 
tion of the statute, and he awarded the plaintiff as a partial de- 
fendant, as defined by the new statute and Lord Oampbell’s Act, 
one-third of the minimum oompensation, namely, £50 with sbven 
guineas coste. 
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ELEOTRIO LIGHTING NOTES. 


Aberdeen.—At a meeting of the Gas and Electric 
Lighting Oommittee of the Town Council on July 28tb, the City 
Chamberlain submitted a statement as to the revenue and expenditure 
on tbe electric lighting account for the six months ending June 30th, 
showing an income of £4,447 and an expenditure of £4,524, giving 
a deficit of £77. It was agreed that the charge for electric lighting 
during the next six months should remain the same as at present. 


Acton.—The Council has instructed Messrs. Lacey, 
Olirehugh & Billar to pare at once the necessary plans and 
specifications for the electric light and power plants in connection 
with the scheme drawn out by them last year. 


Belfast.—On July 28th Mr. P. O. Cowan, M. I. C. E., held 
an inquiry on behalf of the Local Government Board into the 
n frappé Oounty Council for sanction to a loan of £75,000 for 

lighting purposes. 


Blackburn.—The Local Government Board inquiry for 
the borrowing of £25,000 to any out the scheme of lighting and 
traction extensions prepared by Messrs. Lacey, Olirehugh & Billar 
was held at Blackburn, on Tuesday, August 1st. 


Blaenau Festiniog. —The District Council has decided 
to a an electri to report on the question of 
supply in the town. 


The Light Railways Oommissioners held a public inquiry on the 
dad inst, into the application of the Bri Electric Traction 
Oompany, Limited, for an order authorising the construction of a 
jight railway in Barnsley and district. 


Bath.—Mr. R. Hammond has reported to the Electric 
ae that the now familiar “ noisy” arc lamps are quite 
м tory. 


Battersea.—The Vestry, on July 26th, decided to oppose 
the application of the County of London and Brush Provincial Elec- 
trie Lighting Company for a provisional order for the parish. Ina 
report by the Law Oommittee, it was stated that the latter company 
had again opened Boundaries Road without the permission of the 
Vestry. The Committee observed that the injunction obtained in the 
Chancery Divison, which was confirmed the Oourt of Appeal, 
restrained the company from laying any further mains in the parish. 
The committee recommended, and it was decided, that they be 
authorised to take such Lay pe nas against the company in regard to 
the matter as might be consid necessary. 


Bridgend.—The English Industrials Compan has come 
to an agreement with the District Oouncil to supply ty for 
poik lighting at the rate of 2d. per unit, and for general use at 6d. 
the first hour, with 3d. for every additional hour. 


my nee Taa ыр ee sg approved of the 
lication th b А to 1 
By leet with electric light and ur n E TEPS 


it intended to commence supply in certain specified atreets at a 


ds to make an application for ita own order. A letter was 


as to new 
Works it would be glad to know (1) whether the Vestry da 
resolution in accordance with Section 60 of the Camberwell order, 
and (2), if so, whether the Vestry intends to require the company to 
sell the Oamberwell undertaking as provided by that order. 


pan 
in the district. 
to oppose the 


Cowes (1.0.W.).—The London Gazette contains formal 
notice of the intention of the District Oouncil to transfer the electric 
Linas order to the Ventnor Electric Light and Power Company, 


Dadley.—The Electric Lighting Committee of the 
on have issued a report recommending the Oouncil to accept 

the following tenders, amounting to £21,472, for ¢ work and 
plant for electric lighting and power station :—Mesars. Babcock and 


Wilcox, £2,017, for boilers, &c. ; the Westinghouse Company, £6,169, 
for machinery, &c.; Oallender’s Cable and Oonstruction Company, 
£7,146, for cables and street work ; Messrs. Johnson & Phillips, £423, 
for street lighting; Mesers. Whittaker & Co., £5,466 198. 3d., for building 
stack and engine beds, and £250 for travelling crane Ler inate) 
The committee also recommend that application be forthwith made 
to the Local Government Board for their sanction to the borrowiog, 
by the Council, of а loan of a further sum of £33,000, on account of 
the expenses to be incurred in the construction of the generatin 
station, electric lighting and work connected therewith, to be repaid, 
together with interest thereon, within a period of 30 years, such 
amount being made up as follows:—Amount brought down, £21,472 
13s. 2d.; meters and house connections, £2,000; stesm piping, 
pumps, heaters, £3,000 ; railway siding, £500; contingencies, engi- 
neering expenses, &o., £6,027 66. 10d. The Council have already 
bad applications by prospective consumers for the electric light. 


East Grinstead.—The Sanitary Committee has received 
notice that application is to be made to the Board of Trade in 
December next for a provisional order authorising Mr. L. Dennis and 
Mr. F. Verrall to supply electricity for lighting and other purposes 
throughout the parishes of Rotherfield, Buxted, and Withyham. 


Godstone.—The District Council has received a com- 
munication from Edmundson’s Electricity Corporation, Limited, 
giving formal statutory notice on behalf of the Urban Electric 
Варріу Oompany, Limited, of intention to apply to the Board of 
Trade for a provisional order for electric lighting in the parish of 
Warlingham. 


Harwich.—In the London Gazette the usual formal 
notice appears of the transfer of ithe provisicnal order to English 
Industrials, Limited, by the Corporation. 


Kettering.—The District Council has resolved to engage 
Prof. Kennedy to rt on the question of proceeding with its 
electric lighting order, at a fee of 100 guineas. 


King’s Lynn.—The Corporation having made, applica- 
tion to the Local Government Board for sanction to borrow an 
additional £2,500 for the кч of extending the electric light in 
the borough, Colonel W. $. cke, R.E., conducted an inquiry into 
the matter on July 26th. It was explained that the Oorporation 
wished to light by electricity all the streets now lighted by gas, and 
to extend the mains to South Lynn railway station, which is now 
lighted by oil lamps. Although the current had not yet been 
turned on, applications to the extent of 3,500 8 0 P. lamps had been 
applied for,in addition to the Corporate buildings and the theatre, 
which result was considered highly satisfactory. 


Liverpool. — The city electrical engineer, Mr. A. B. 
Holmes, has drawn up а lengthy report regarding the system of 
supply of electrical energy ia the city. The report states that elec- 
trical energy is supplied in Liverpool by direct current at a pressure 
not excee ng 500 volte. An area of supply not more tban 4 miles in 
diameter, an тең not less than 10,000 н.р. is dealt with under 
the most favourable conditions as regards economy, if supplied from 
a single station placed in the centre of the area, the electrical energy 
being generated and distributed at 500 volts pressure. In dealing 
with larger areas, it is necessary to adopt either a high tension system 
of supply for the more distant districts, or to increase the number of 
generating stations. The latter course has advantages as regards sim- 
plicity and consequent economy of working, and also as regards 1 
as it would be imprudent to depend on a single station for the whole 
supply of electrical for a large city. The greater portion of 
Liverpool lies within a radius of 2 miles from Pumpfields and Lister 
Drive respectively, which sites have been selected for the two main 
electric power stations, as affording cheap delivery of fuel by rail at . 
Lister Drive, and by canal at Pumpfields, the canal at Pumpfields 
also affording a supply of water for condensing. The demand for 
electrical energy for lighting is at a maximum only for three or four 
weeks in mid-winter, and the horse-power of plant required at that 
period very largely exceeds that which would suffice for the other 
portions of the year. The Highfield Street, Paradise Street, and 
Oldham Place stations are very favourably situated and equipped for 
dealing with the excess winter demand, which is chiefly req for 
the area included within a radius of 1 mile from the common centre 
of these three stations. The adoption in Liverpool of a direct cur- 
rent system at 500 volts pressure enables the same plant to be used 
both for lighting and for tramways. The maximum constant working 
load of the plant in the stations, when completed, will be as follows: 
Pumpfields, 15,000 xt P.; Lister Drive, 15,000 н.р.; Highfield Street, 
Oldham Place, and Paradise Street combined, 9,000 H P.; Lark Lane 
and Smithdown Road, 1,200 m P.; Oobb’s Quarry, 600 H.p.—40,800 
н.Р. To meet the present demand for lighting requires р of about 
10,000 E. ., and with the rapid rate of increase of the last few years, 
it seems probable that the demand for lighting, together with the 
demand for mechanical power, which is only commencing, may before 
long reach 20,000 to 25,000 нр. The tramways, when completed, 
will probably require not less than 10,000 н.р. Although the require- 
ments of the present time, and of the immediate future, can be dealt 
with most advantageously at a pressure of 500 volts, it may, at a 
future date, be desirable to use a high tension system of transmission 
in dealing with the development of outl districts, and there will 
be no difficulty in providing such a supply, when requisite, from the 
sites already in the possession of the Corporation. 
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Manchester.—At a meeting of the Ойу Council on 
Wednesday, Alderman Lloyd Higginbottom in moving the adoption 
of the minutes of the Electricity Oommittee, including the acccounts 
for the year which have already appeared in the ELECTRICAL REvIEW, 
moved a reduction in the price of electricity to large consumers for 
lighting purposes, and also to consumers for motive power. He 
explained that it had not been found advisable to recommend a 
reduction to small consumers. The total reduction would mean a 
difference of £3,500 as compared with £7,000 allowed for in the 
estimates. The proceeding of the Committee were adopted. It was 
decided to apply to the Local Government Board for sanction to 
borrow £22,000, for the outlay in connection with the new cable, &с, 
stores at Ardwick. This is part of £500,000 which the Council has 
authorised the Electrical Committee to borrow for the purpose of 
their undertaking. 


Mauritius.—The tender of Messrs. Dawson & Oo., of 
Pancras Lane, E. C., has been accepted by the Municipal Oouncil of 
Port Louis, Mauritius, they having been granted the concession for 
the sole right to light the town and suburbs by electricity. Messrs. 
Dawson & Oo. are the owners of the present gasworks, and they have 
decided to instal the electric light throughout the entire area. They 
have already received applications from householders for electric 
lighting equal to 6,000 lamps. 


Newark.—The District Council has received from the 
Electrical Power Distributing Company formal notice of intention to 
apply for an order to supply electricity within the borough. It was 
agreed to have the opinion of a competent engineer to report as to 
the probable cost of cbtaining electrical powers. 


North Riding.—The County Council has resolved to 
өе the sum of £4,500 to a scheme of electric lighting for the 
sylam. | 


Oswestry.— Au extraordinary general meeting of the 
Oswestry Electric Lighting and Power Company, Limited, was held 
on July 24th, for tbe purpose of considering the following resolution: 
„That the shareholders of this company hereby confirm the sale of 
the undertaking to the сопрано of the borough of Oswestry, 
on terms already agreed to by the directors of the said company, 
subject to the necessary consent being obtained, ard that the 
directors be and аге hereby empowered to take all necessary steps 
to carry out the same.” The chairman having explained the terms 
of = at s price of £11,200, the motion was put to the meeting 
and carried. 


Ross.—Messrs. Harvey, of Parland Chase, Ross, have 
abandoned their intention of applying for a provisional order for the 
installation of electric light at Ross. The question of electric light- 
ing now lies solely with the District Council, which is awaiting the 
report of the electrical engineer. 


Wakefield.—The Corporation has decided to apply for 
leave to borrow £25,000 for the purpose of carrying out extensions. 


Wingate.—At a parish meeting held at Wingate on July 
25th 16 was decided to adopt the Lighting Act, and expend a sum not 
exceeding £400 for the first year’s cost. The contract for the 
erection of 42 lamps and all accessories has been let to Mr. d. Н. 
Armstrong, Ohester-le-Street, for £301. The necessary power for 
lighting willbe supplied by the Wingate Coal Company at a cost cf 
£2 per lamp per year. 


West Bromwich.—The Electric Lighting Committee of 
the Town Council have decided to proceed at once to lay down th 
requisite plant for lighting the town by electricity. The committee 
have resolved to make application to the Lccal Government Board 
for sanction to borrow the sum of £20,0C0 for the purpose of carrying 
ont the scheme agreed upon. It is proposed at first to supply only 
the compulsory area for which a provisional order has already been 
granted, and to extend from time to time when neceseary. 


Wrexham.—The Town Council has resolved to apply 
to the Local Government Board for consent to borrow £20,0(0 
for the establishment of an electrical tupply works, and for in- 
cidental expenses. 


ELEOTRIO TRACTION AND MOTIVE 
| POWER NOTES. 


Ben Cleach.—This, the highest mountain in the Ochil 
range, is about to be made more accessible by an electric railway to 
its summit. Mr. Hewitt, of Manchester, the engineer to the pro- 
moters, has made the final arrangements for the necessary concession, 
with Mr. Atherton Gray, factor to Miss Johnston, of Alva, the 
proprietrix of Ben Cleuch, who has given every facility to the 
promoters, her desire being to benefit the district. It is intended to 
erect a sanatorium or hotel on the summit should the option obtained 
to make the railway be taken advantage of. We understand that in 
alllikelihood the construction of the line will be proceeded with 
without delay should no engineering difficulties of a serious nature 
present themselves. 


Bexhill. The Light Railway Commissioners have 
granted the application of Mr. W. M. Murphy for an electric tramway 
to connect Bexhill with Bt. Leonards. 


Dublin.—It seems that on Sanday evening, a London 
tourist (named Manners) was travelling on the top of an 
electric car coming from Olontarf to Dublin, and baing desirous of 
allghting he asked the conductor, who was collecting fares from the 
outside , to stop the car. The conductor told him to pull 
the cord of the bell but Manners, in error, pulled the rope 
attached to the trolley, which, being thus displaced, struck the span 
and guard wires, breaking them, and causing the broken ends to fall 
amongst the passengers on the car. O vir g to the contact of those 
wires with the overhead conductor three passengers received shocks. 
They remained unconscious in the hospital for three or four hours, 
and were afterwards suffering from the effects of the shock. At the 
Dablin Metropolitan Police Oourt Manners was charged with un- 
lawfully interfering with the wires; the city magistrate, in dis- 
missing the charge, said that the Tramway Company was to blame for 
not kaving a man to remain constantly in charge of the trolley 
ropes 

Оа Monday night an accident occurred at Gardiner Street. The 
trolley pole of a double-decker slipped from the wire and became 
entangled in the span wire, which snapped and fell upon the car and 
into the street in an electrified s‘ate. No one was injured. 


Electric Railways.—The Earl of Morley’s House of 
Lords Committee last week ordered to be reported the Ohating Oross, 
Euston, and Hampstead Railway Bill, and the Brompton and Picca- 
dilly Circus Railway Bill. | 


Gateshead.—At a special meeting of the Town Council 
on July 26th, the committee recommended that the Council rescind 
their resolution of June 7th, refusing permission to the Tramways 
Oompany to construct a railway from Askew Road vid Pine Street 
and Team Street to the borough boundary at Dunston, and in view 
of the company having met the Council upon the points at issve, do 
now grant permission to construct the line under the Light Ruil- 
ways Act, and subject to the provision as to purchase under the 
Tramways Bill of the prezent session of Parliament, and to all other 
conditions contained in that Bill being made applicable to the said 
railway. After come discussion the recommendation was agreed to. 


Gillingham.—On July 27th Mr. Madgen, a director of the 
Electrical Power Distribution Company, Limited, interviewed the 


. Council relative to the company's proposed application for a provisional 


order to supply electrical energy for public or private pu in the 
district. It was decided that tbe matter should ba dealt with in 
committee.—The Ohatham and District Light Railways order came 
into force on July 25th. 


Halifax.—The Corporation is about to apply to the 
Local Government Board for sanction to borrow the sum of £18,842 
for electric lighting purposes, and also £49,217 for electric tramways. 


Italy.—A contract has just been placed with Messrs. 
Felix Singer & Oo., of Berlin, for the construction of about 30 kilo- 
metres of electric tramways in and about the town of Oatania. 


Liverpool.—At the next meeting of the Liverpool City 
Council a proposal will be submitted by the Tramway Committee to 
extend the electric tram system to the whole of the city. The pro- 
posal involves the expenditure of close on a quarter of а million 
Sterling. About £120,000 is represented by the cost of the per- 
manent way and the necessary overhead electrical equipment, while 
£110,C00 is put down for the extra cars required. It is p EO 
purchase 200 top-seated electric oars at a cost not exceeding £55 
each, 50 cars to be delivered in each quarter of the year 1900. t 

The city electrical engineer has,in compliance with a request h 
the City Council, reported that the standard top-seated cars мы 5 
when fully loaded, about 10 tons, the American long cara about 1. 
tons, and the German car and trailer about 14 tons. The р 
mental rune that have been made show that the amount of сеси 
energy used рег ton per mile over the same route is, approximate 10 
one-tenth of a unit for the standard four-wheel cars, and D 
per cent. less for the long American cars, which run with less fric on 


of energy consumed per passenger per mile, when the cars Are 
loaded, is about two-Lundredthe of a unit for the top-seated oars, даб 
nearly three-hundredths of a unit for the long American cars, and. м 
for the German cars and trailers. In the event of the long Amer. 
cars being fitted with top seats, the consumption of energy Per The 
senger per mile would not exceed that of the four-wheel cars. ted 
insulation resistance of the tramway conductors and feeders 18 2nd 
every night at the generating station, at a pressure of 500 volts, ae 
up to the present a very much higher insulation resistance Е. t the 
maintained than the limit prescribed by the Board of Trade. t the 
insulation could be maintained at the above standard, the cost o ay? 
electrical energy lost by leakage would be, for the existing tramway” 
at the present rate of charge, less than 8d. per annum. 


The Metropolitan Railway and Eleetric Traction 
Addressing the shareholders of the Metropolitan Railway pinu 
last week, Mr. Bell said, as to the important question of elec Ма! 
traction, the engineer had expressed the hope that the experi 
train would be ready in about two months’ time. This was c, to a 
good news, and they all looked forward with great hope not 
successful result. But it was only an experiment, and he E : 
want it to be supposed that in two months’ time electrical m this 
would commence to take the place of steam working. 
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result would come about in the future he had not the least doubt, 
bat with the enormous traffic which the Metropolitan had to accom- 
modate and the punctuality which had to be cbserved the change 
from steam to electrical traction required the most anxious care and 
precautions. To change the conditions of working of a railway over 
which 95 millions of passengers travelled in the year, without inter- 
fering with the punctuality and usefalness of the service, was neces- 
sarily a serious enterprise. 

Mirfield.—The Huddersfield Corporation have agreed to 
the extension of their pro electric tram service to Mirfield, 
provided the District Oouncil supports them in their application to 


аа for powers, and provided the roads are the necessary 


St. Helens.—The new electricity works, which was 
recently described in our columne, was formally opened on July 31%. 
The Town Council has voted a bonus of £100 to Mr. Highfeld, the 


borough electrical engineer, as an expression of its satisfaction with 
the way in which the work has been carried oat by him. 


Sheffield.—A Mr. Turton, writing to the Sheffield 
Independent, points out the danger of cars with seats on the top 


but no roof, in cases where the trolley wire is suspended over tho 


centre of the track. That such danger exists cannot ba disputed; a 
breakage of the trolley wire might have very serious results to those 
upon whom it fell. (Seo also under Dublin.) 

the general 


South Staffordshire, — Mr. Robbins, 
manager of the South Btaffordshire Tramways Company, has laid the 
grievances of the engine drivers with respect to their long hours 
before the directors of the company, and they bave decided that the 
шше working hours of the drivers and also the guards shall be 

u 


Stoke-on-Trent.—At a meeting of the Corporation on 
July 27th, a letter was read from the Potteries Electric Traction 
Company in reply to a communication from the Corporation to the 
effect that unless the extension to Trent Vale was completed within 
the time stipulated the Corporation intended to enforc» the penalty 
of £500. The company wrote that they were making every effort to 
get all the authorised lines constructed as soon as possible, but they 
had been much handicapped by circumstances over which they bad 
no control. Delay had also been caused in consequence of the 
improvement proposed by the Corporation at Etruria. They pre- 
sumed the Corporation desired to have the lines to Trent Vale carried 
out, and that object was not likely to be furthered by the Corporation 
adopting the attitude expressed in the town clerk's letter. 


TELEGRAPH AND TELEPHONE NOTES. 


British North Borneo Telegraphs.—The British North 
Borneo Company is said to have decided to take over and occupy the 
Tambunan Country, in the interior of British North Borneo. The 
company has sent instructions to Sandakan for its officials to con- 
struct a road and telegraph line into the heart of Tambunan. 


Foreign Telegraph Rates—It is stated that Sir 
Edward Sassoon has given notice in the House of Commons that 
on Tuesday next he will ask the Under Secretary of State for 
Foreign Affairs whether,in view of the efforts now being made 
fora reduction of foreign, colonial, and Indian telegraphic charges, 
Her Majesty's Government will request Her Majesty's Ambaseadors 
at Constantinople and Teheran and Lord Cromer to procure from the 
Turhisb, Persian, and Egyptian Governments respectively copies of 
all concessions granted to, and all agreaments made with, either the 
Eastern Telegraph Company, the Indo-European, or the Telegraph 
Construction and Maintenance Company, or the agente of all or any 
. of them, and with the Indian Government. 


Glasgow Telephones.—In the Hou:e of Commons on 
Wednesday the order for the second reading of the Glasgow Oorpora- 
tion Telephones Bill was discharged and the Bill withdrawn. 


Iren Telegraph Poles for Victoria.—Iron poles are 
in future to be used for the support of telegraph lines in Victoria. 
They have been in use for many years in the neighbouring colony of 
New South Wales, and have been tried in a small way in Victoria with 
the result that the Postmaster General has decided that they are to be 
employed generally instead of wooden poles as sóon as supplies can 
be obtained. One of their advantages for colonial use is that they 
are less liable than wooden poles to be affected by bush fires, besides 
which they last longer than wood. As iron poles will be used not 
only in the equipment of new lines, but for the тро of the pre- 
sent wooden posts as they wear out, they be in constant 
demand, and it is intended, if possible, to establish a colonial 
manufactory for them. 


Liverpool - to- Paris Telephone.— The Postmaster- 
General bas informed the Liverpool Ohamber of Commerce that 
negotiations were proceeding with the French Administration of 
Post and Telegraphs with regard to tariffs and other matters, and 
adding that no difficulty was apprehended in eventually establishing 
a telephone communication between Liverpool and Paris. 


The Reduction of Rates to India.—We have shown 
that while telegrams in transit from London to Australia or vice versd, 
are profitably passed between Bombay and London at the rate of 
1з. 34d. per word, a telegram from London, passing over exactly 


the same line, and requiring exactly the same amount of attention, 
has to be paid for at the rate of 4s. per word, if it is destined for 
Bombay instead of for some point in Australia. Tbere is evidently 
something wrong about this, which, doubtless, will be put right ia 
the near future. There is, however, a point of apparently minor 
importance to which we wish to cal] the attention of our readers, and 
which we will try to lay before them as clearly as may be. In giving 
evidence before the Pacific Cable Committee, the representatives cf 
the Eastern Extension Товара Company (among them the 
Marquees of Tweeddale, who is also chairman of tbe Eastern Tele- 
graph Oompany), showed that the Eastern Extension Company, whose 
lines come no further westward than Madras, were liable to sub- 
stantial out-payments to the Governments of Australia, Java, and 
India, but what concerns us most at present is the fact that, as far 
as the associated companies are concerned, the on/y out-payment that 
ia made on a telegram from Bombay to London is the sum of 2d. per 
word, while the cost of the same telegram to the public is 4s. per 
word. This 2d. per word is paid to E " (see reply to ques- 
tion No. 1,787 Blue Book, O—9,247, of 1899), but further on 
in the evidence we find the following:—Q. 2,007, And 
where does the 2d. in Europe go to?—Partly to Great Britain, the 
Telegraph Department here, the French Government, the German 
Government and other Euro Governments; the average is about 2d. 
per word.” The remainder of the evidence, which we printed 
in catenso last week, shows that the company pays the English Post 
Office an amount “which works out taking the average at 2d.” 
From this last statement it would seem that as the English Post 
Office gets all of this ont-payment of 2d. per word, the payments to 
“the French Government, the German Government, and other 
European Governments,” resolve themselves into vanishing quan- 
tities! Surely such a self-contradictory statement calls for explana- 
tion, especially when made by those who во indignantly challenge the 
accuracy of the grounds for the arguments recently advanced by Sir 
Edward Sassoon and others on this and kindred subjects. 


Telegraph Rates to India.—In a letter to the Times 
Mr. J. Henniker-Heaton says:—'' It is gratifying to learn that tho 
Eastern Telegraph Company announce their intention to reduce the 
telegraph rates to Australia to 4s. a word and to expend an enormous 
sum in constructing what will bs a duplicate line to Australia. ay 
I prophesy that the Eastern and the Indo European Company will 
reduce their telegraph rates to India to 2s. per word within the next 
six months? Ina few days I purpose asking for a little space to 
inquire regarding certain alleged monopolies enjoyed by the Eastern 
Telegraph Company and its satellites over landlines, which I am 
certain the Marquis of Tweeddale (whose courtesy I am bound 
to acknowledge) will reply to when the Royal Oommission is 


appointed." 
Telegraphic Interruptions and Repairs:— 
Down. 


CABLE. Repaired, 
Amason Company's cable— 

Oable beyond Gurupa... April 4th, 1898 ... — -— 
Jamaica-Colon " .. June 30th, 1899 ... see 
Bonny-Cameroun  ... .. May 29th, 1899  ... T 
Latakia-Cyprus .. June 20th, 1899 ... ess 
Para-Maranham .. April 10th, 1899 ... voi 
Maranham-Ceara „July 25th, 1899  ... sak 
Medan-Olehleh .. July 8186, 2899  ... ius 
Accra- Grand Bassam... .. August 186, 1899 ... ss 

LANDLINNS. 
Oommunication between 
Salonika and Monastir ... March 23rd, 1699 ... 850 


Oommunication between 

Bolama-Bissao  ... .. July 28th, 1899 ... 
Landline between Puerto 

Plata - St. Domingo ... August let, 1899 ... August 2nd, 1899 


Telegraphists’ Grievances.— Under the auspices of the 
Joint Committee of the Postal and Telegraph Associations, a con- 
ference of postal and telegraph servants was held on Tuesday at the 
Westminster Palace Hotel, for the purpose of urging the expediency 
of the appointment of a Parliamentary Select Committee to inquire 
into the grievances of those engaged in the postal and telegraph 
services of the country. Mr. William Davis presided. Hoe said there 
was now every reason to believe that the postal and telegraph 
servants would ere long secure from the Secretary to the Treasury 
what had so long been denied them —the appointment of an inde- 
pendent Parliamentary committee to consider their grievances—and 
that iu the result they would obtain some measure of reform and 
justice. | 

The Telephone Bill. Third Reading.—The Tele- 
graphs (Telephonic Communication) Bill passed its third reading in 
the House of Commons on Monday night. In the course of the 
debate Bir J. Joicey said the Bill had been entirely changed since it 
was before them on the second reading. He had strong objection 
to the Bill on various grounds, and not the least of them was that the 
Government proposed to treat London differently from other parts of 
the country. London required very little special assistance. The 
Government seemed to have given up all idea of competition in the 
Bill, but all the opposition offered was of no avail in the face of the 
great majority at the back of the Government. He believed, says the 
Times report, if the supporters of the Government had been left free 
on this question the ВШ would have been of a different type from 
what it was. The Government had the power to establish telephones 
in any part of the country, but instead of doing that they discouraged 
competition. The object peany was that they looked forward to 
the future when they would obtain the telephones, and that then it 
would be better to have to deal with only one instead of several 
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companies. Another of his objections was that he did not want to 
see municipalities become the suppliers of telephone servicer. The 
chief objection, however, to the Bill was that it deferred the nationali- 
sation of the telephones for very many years, if it did not put it out 
of the question altogether. 

ere by moving that the Bill be read that day three 
months. 

Mr. Hedderwick who supported the amendment, said the right hon. 
gentleman the Becretary to the Treasury had produced a Bill which 
he would not have been responsible for had he been allowed to carry 
out his own ideas. Ifthe right hon. gentleman had had the courage 
to purchase the National Telephone Company in the interest of the 
country he might by means cf a sinking fund have obtained for the 
country by 1911 а national telephone system at practically no cost. 

Sir H. Bullard supported the third reading of the Bill Any 
further delay would be detrimental to the utility of that useful in- 
vention, the telephone. 

Mr. Pirie opposed the Bill, which he said was an example of the 
manner in which the Government placed private, sectional, and com- 
pany interests before the benefit of the general community. The 

uty of the nation was to strain every nerve to maintain, if not to 
increase, our commercial lead, and to this end the development of 
euch a valuable commercial instrament as the telephone was very 
necessary. It seemed to him, however, that this Bill was more 
likely to perpetuate our inferiority. It was an unworkable Bill, and 
he did not believe that an assembly of poor men would have passed a 
Bill so crooked. 

Sir O. Cameron supported the Bill, and congratulated the Secretary 
to the Treasury on having secured a number of advantages in the 
course of the negotiations with the company. In its present shape 
the Bill was a vast improvement on the measure originally intro- 
duced, and he hoped that steps would soon be taken to establish a 
system of rural telephones throughout the country. 

Mr. Lawrence said his constituents were of opinion that the intro- 
duction of this Bill had been a mistake, and he рене against ita 
passing. It was evident from the terms of the Bill tbat it was only 
one step in the direction of the nationalisation of the telephone. 
London was to enjoy this nationalisation without delay, and what 
London would receive to-day the provinces would receive to-morrow. 
The country districts would not rest content till the facilities which 
were given to London were extended to them. In the interests of 
the State and the taxpayers it would be well if the Treasury were to 
buy up the existing telephone system while it was still in its infancy 
instead of postponing the time for 20 years, when they would have to 
pay 100 per cent. more than е раза value. As, however, the 
m gave e London what it denied to Liverpool he could not give it 

support. 

Mr. Oawley, as a Liberal member, supported the Bill, because he 
believed it carried out the recommendations of the Select Com- 
mittee that general, immediate, and effective competition was 
desirable and should be set up. The Bill was an honest endeavour 
to give a cheap and ¢ffective telephonic system, and he believed it 
would give to constituencies such as his own, containing many small 
shopkeepers and traders, the inestimable benefits of the telephone at 


a moderate price. 
The House then divided, and the numbers were— 
For the third reading s *. 182 
Against eee eos vee eee eee 006 29 
jority for eee eee TT —103 


The Bill was then read a third time. 


Wireless Telegraphy.—We read in an American news- 
paper that Marconi’s system is to be put in operation in Hawaii as 
& means of communication between the different islands of the group. 
An organisation bas been formed, capital is subscribed for the project 
and some material for the system is already on the way. "There is 
only one channel betwe:n islands in the group that is wider than the 
English Obaonel. That is the one between Oahu and Kauai, and to 
the minds of the promoters of the enterprise, communication across 
this is the only part of their plan which is problematical. It is 
stated that in connection with the forthcoming Health Congress at 
Blackpool it is proposed to utilise the summit of the Blackpool Tower 
for transmitting messages by Marconi's system to Manchester, 
Liverpool, Glasgow, Oldham, tae Isle of Man and London, The 
Wembley Tower is to be used as the London station. 


OONTRAOTS OPEN AND OLOSED. 


Barking.—August 12th. The District Council wants 
offers for the free wiring of premises within the area of supply. Bee 
“Ofcial Notices" July 28th. 

Battersea.—August 31st. The Vestry wants tenders for 


an overhead travelling crane (hand or electric), aud batteries for the 
electricity works. See Official Notices July 7th. 


Battersea.— August 31st. The Vestry wants tenders for 
steam pipes, pumps, condensers, economiser, tools, &c., also switch- 
board and booster. Specifications at the с зе of Prof. Kennedy, 17, 
Victoria Street, S. W. 

Birkdale.—August 19th. The Urban District Council 


invites tenders for the transfer of its electric lighting powers. 


Blackpool. — August 21st. The Corporation wants 
tenders for 10 double bogie tramcars. See Official Notices” July 28th. 


Bridgewater.—August 4th. The Bridgewater trustees 
want tenders for conduits and wiring for 500 lights in Bridgewater 


House, St. James's Park, S. W. Sees Official Notices" July 28th. 


Carlisle.— August 17th. The Corporation wants tenders 
for boilers, engines, dynamos, and condensing plant. See Official 
Notices” Jaly 28th. 


Datwen.—August 22nd. The Corporation wants tenders 
for rail bonds. See “ Official Notices” this week. 


Dandee.— August 23rd. The Council wants tenders for 
the overbead line equipment and rail bonding of the Perth Road and 
Lochee tram routes. Sse ' Official Notices " this week. 


East Нара: сарешлег 9th. The Urban Dittrict Council 

wants tenders for combined electric light and traction plant, engines, 

generators, overhead line equipment, cars, switchbcard, arc lamps, 

&o., water-tube boilers, condensers, and other steam plant, electric 

light cable. Mr. W. O. Ullmann, The Limes, White Post Lane, East 

ge жш Council's electrical engineer. See Official Notices” 
wee ° 


Germany.—Tenders are at present being invited by the 
Frankfort-am-Main Municipal Tramways Committee for the supply 
of 200 steel tyres and 40 sets of wheels and axles for electric tram- 
cars. Tenders to be sent to the Betriebs Direction der Städ tischen 
Strassenbahn, Frankfort-am-Main (Bockenheim), whence particulars 
may be obtained. 


Glasgow.—August 21st. The Corporation wants terders 
for the supply of switchboards, copper bus bars, and electricity 
meters. See "Official Notices” this week. 


Ingleton. — The Ingleton Electric Light and Power 
Oompany wants tenders for the supply of dynamos, switchboards, 
batteries, and wiring. See Official Notices this week. 


Malmo.—September Ist. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. Particulars 
on application to the clerk of the Gas Works (deposit 12s). 


Motherwell, N.B.—August 18th. The Commissioners 
inyite tenders for machinery and works in connection with the 
proposed electric lighting of their town. See Official Notices,” July 


Perth.—August 28th. The Commissioners want tenders 
for boilers, condensers, steam dynamos, switchboard, underground 
mains, and accessories. See “ Official Notices” Jaly 28th. 


Portugal.—September 6th. Tenders are being invited 
by the municipal authorities of Oascaes, Portugal, for the concession 
for the electric lighting of the town. Eom 


St. Mary, Battersea.—August 31st. The Vestry wants 
tenders for steam pumpe, pipes, condenser, economiser, &c , switch - 
board, and boosters. Bee “Official Notices” July 28th. 


Salford.—August 8th. The Corporation wante tenders 
for eight 750-kw. continuous current steam dynamos for electric 
lighting and traction. See Official Notices” July 7th. 


Sydney (N.S.W.).— November 3rd. The Municipal 
Council of Sydney is inviting tenders for the construction and erec- 
re s refuse destructor for treating 60 tons of refuso per day 

ours). 


The War Office.—The Secretary of State for Warannounces 
that tenders for various articles, including electrical instruments, will 
robably be invited from time to time during the next 12 months. 
anufacturers who may wish to be applied to when tenders are 
required, should address Mr. A. Major, Director of Army Contracts, 
War Office, stating the particular articles they manufacture, and the 
names of at least two well-known firms or public bodies who have 
purchased from them, and are in a position to certify as to the quality 
of their productions. 


Withington.— August 8th. The Urban District Council 
wants tenders from electrical engineers who would be prepared to 
enter into contracts for wiring and fitting the Town Hall for electric 
lighting. Particulars from the surveyor, Mr. A. H. Mountain, Town 


CLOSED. 


Barton (Manchester).—The Board of Guardians, on 
Wednesday, accepted the tender of Messrs. 8. Н. Heywood, Man- 
chester, for the supply of the electrical plant, dynamo, and engine 
for the new Union hospital at Patricroft. The estimated cost of the 
work is £1,278 10s. There were 32 tenders, independent of seven 
for the requisite fittings, the consideration of which was referred to 
the Building Committee. 


Blackheath.—The British Electric Installation Com- 
pany, of Soho Square, has secured the contract for lighting the Arts 
Club and Conservatoire of Music, at Blackheath. 


Doncaster.—The Guardians have accepted the tender of 
the Keighley Electric Lighting Company for lighting the new work- 
house electrically, at 22,700. 


London.— The London County Council on Tuesday 
considered the undernoted tenders for wiring the Holborn fire 
station :— 

Е. A. Glover & Co. "e ia FA is is ss .. £264 


Drake & Gorham A s Ja sa xu T we 829 
Russell & Russell ee ee ee ee ee ee 
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As the lowest tender exceeded the estimate of £200 suggested by 
the Chief Engineer, the Oouncil decided not to accept апу of the 
tenders but to cause the work to be carried out by the direct employ- 
ment of labour under the supervision of the Ohief Engineer. 

The Council received the following tenders for tbe erection 
of the proposed generating station to be built on the Victoria 
Embankment :— 

1 Bros. (accepted) ss T T 
F. & Н. «Higgs ss жу ж, эк ж 
B. Nightingale 18,578 

Spain.— La Socié'é La Metallurgique, of Brussels, has 
secured a contract for 80 electric tramcars for Madrid. 

Sunderland.—It is stated that the Corporation, on Wed- 
nesday, gave a contract to Messrs. Dick, Kerr & Co., at £126,000, in 
connection with the electric trolley equipment of the tramways, 

Wolverhampton. — The Town Council, on Tuesday, 


acce the amended tender of the District Electric Oompany (£69), 
for the electric fittings at the new swimming bath. 


FORTHCOMING EVENT. 


Saturday, August 5th.—2 p.m. Annual eral meeting of the 
North of England Institate of Mining and Mechanical 
‚ atthe Wood Memorial ‚ Newcastle-on- 


NOTES. 


Wireless Warfare.—The daily papers are full of 
— е erin и of кол we n 
tel y by Mr. Maskelyne at Newbury. Magazines have 
been exploded at 400 yards from the sending station, and 
could, according to Mr. Maskelyne, be exploded with equal 
ease 10 miles away. The imagination of the reporter sees 
in this a revolution in warfare. French powder magazines, 
in dan proximity to our shores, could, of course, be 
exploded from the North Foreland lighthouse. The Pall 
Hall Gazette, which is usually accurate in its science, recog- 
nises that somebody will have to plant the receiver and the 
detonator in the magazine, but our contemporary does not 
appear to realise that this is merely a variation of the tradi- 
tional method of catching a bird by putting salt on ita tail. 
The Daily News, in discussing а rival system by Mr. John 
Munro, says :— With these, and other inventions, such as 
the Tesla torpedo, in prospect, it would seem that electricity 
is destined to revolutionise the art of war. Mr. Maskelyne 
has proved, if proof were needed, that ether waves can blow 
up а powder magazine at a distance of miles. Is there any- 


thing to hinder guns from being fired from a distanoe ? 
Sarely not. It is possible, therefore, that batteries or 


maxims may in future be worked and fired from a safe cover, 
and this improvement is the more likely in that smokeless 
powder enables the sharpshooters of the enemy to pick off 
artillerymen working guns at a distance of a mile or more." 
If one belligerent can work its artillery and maxims from a 
safe distance by wireless telegraphy, so can the other. We 
may expect, therefore, that battles in the future will be 
carried on by the unmanned artillery, while the armies 
retire a few кч ng cds lunch. ik 5 s 
the apparatus at Newbury waa suppli еватв. A. 
Rosen berg & Oo., of Southampton Row, W.c. i : 


The Westinghouse Gas Engine.—Referring to our 
5 of this engine in last week's issue, a correspon- 
dent reminded us that the Dawson gas engine was 
specially made for direct coupling to dynamo, and we illus- 
trated this on page 225 of the ELECTRICAL Review for 
February 18th, 1898. There are also, he says, two or three 
gas engines on the English market that do not govern on 
the '*hit-and-miss" principle, the Wells motor amongst 
others. : 


Röntgen Society.—We have received a copy of the 
report of the Council of the Róntgen Society, for the year 
ended July Ist, 1899, together with the rules and list of 
members. Dr. F. H. Low is nominated for election as 
honorary secretary, Dr. Walsh having resigned. Mr. Wilson 
Noble has been nominated as president for the ensuing 


year. 


The Institution Visit to Switzerland —We have 
received a detailed programme of the visits arranged for in 
connection with the reunion of the Institution of Electrical 
Engineers in Switzerland from September Ist to 9th. We 
understand that this has been sent round to the members of 
all classes of the Institution resident in Europe. We extract 
a note of some of the arrangements :— 


On Saturday, September 2nd, there will be a visit to the Rhein- 
felden power station (low speed turbines, three-phase and continuous 
current generators) and lunch at Rheinfelden. In the afternoon the 
party will proceed to Baden and visit the works of Messrs. Brown, 
Boveri & Oo., for the construction of electric generators, motors, 
traneformers, &c. 

On Monday, September 4th, the works of the Maschinen Fabrik 
Oerlikon, for the constiustion of electric generators, motors, trans- 
formers, electro-mechanical appliances, machine tools, &c., will be 
visited, and the Dowson Gas Generating Station of the Ziirich- 
Oarlikon Street Railway, to be followed by a visit to Mesars. Escher, 
Wyss & Oo.’s works for the construction of turbines, pumps, steam 
engines, refrigerating machinery, steamboats, boilers, &c.; also to the 
steam and water-driven municipal central station of Zürich, 
generating single-phase, three-phase, and continuous current; and, 
the municipal sub-station, for transforming three-phase into con- 
tinuous current for atreet railway service. For those who prefer 
instead of some of these visits, to see the engine and boiler, &c., 
works of Messrs. Sulzer Bros, and the works of the Locomotiv 
Fabrik at Winterthur, arrangements have been made. 

On Tuesday, September 5th, in the morning and afternoon, there 
will be visits to the old station for the transmission of power by wire 
rope, and to the new electrical power station (supplying single and 
three-phase current) at Scha ff aausen, and to the Falls of the Rhine; 
or to the iron and steel (including electric welding) works of Messrs. 
Georg Fischer; or a visit to the National Museum at Zürich, under 
the personal guidance of the director of the museum, Mr. H. Angst 
(who is also the British Consul- General); and visita to the telephone 
exchange, postal telegraph department, post office, and new gas 
works. In the evening there will be a banquet offered by the Swis: 
firms and the Schweiz zrischer Elektrotechnischer Verein to members 
and ladies accompanying them. 

Oa Wednesday, September 6tb, there will be a es in the 
Polytechnikum, lunch to the Swiss hosts, visit to the Polytech- 
nikum, and departure for Lucerne. 

On Thuriday, September 7th, there will be visits to either the 
Stansstad-Engelberg Railway (three-phass metre-gauge railway, 14 
miles long), or to Interlaken vid the Brünig Pass. The Rathhausen 
central station (a two-phase, low speed, turbine-driven plant for 
lighting and power) and the Lucerne tramways may be inspeoted by 
members before starting for Interlaken. Rathhausen is about 
four miles from Lucerne, and can ba reached by carriage. 

On Friday, Ssptemb:»r 8th, there will be a visit to the Jangfrau 
(three-phase rack) Railway, and three-phass turbine-driven generators 
in power station, vid Lauterbrannen and the Wengern Alp Railway; 
lurch at the Scheidegg; return to Iaterlaken. Tae power station at 
Lauterbrunnen may be inspected. І 

Oa Satarday, September 9th, arrangements have been made for а 
visit to the Kander Werk at Spiez (central station for power distri- 
bution, lightiog, and for the Burgdorf-Thun Railway; power traus- 
mitted at 16,000 volts); and to the Burgdorf-Taun Railway (three- 
phase railway, 25 miles long, with through passenger traffic from 
ordinary railway lines). 


The Labour Clause Question.—We congratulate the 
Sheffield Electric Lighting Committee upon taking an inde- 
pendent line in placing one of its electrical contracts. We 
wish that other municipal committees would cease to 
impose their unfair and interfering labour clauses. We 
sincerely hope that the Sheffield Committee will have force 
character to treat the following bit of bluff as it 

serves: | 


The Shefficld Branch of the Steam Engine Makers’ Society last 
week pasied the following at a special meeting :—" That this meeting 
of engineers hereby regrets that there appears to be a disposition on 
the part of the Electric Light Oommittee to let contracts to а firm 
which is well known not to pay trade union wages, nor to observe 
proper conditions of work, and urges them to reconsider their 

on. 


The Pall Mall Gazette prints the following letter, headed 
* Unfair Conditions,” from “ P." :— 


Ia connection with certain contracts lately advertised, some of the 
London District Councils, notably Poplar and Hackney, have decided 
that the orders shall be placed—in one case at an advanced price— 
only with firms employing members of certain societies— thus giving 
an undue preference to their own friends. Should not the Local 
Government Board take steps to prevent this by refusing powers to 
obtain loans to euch councils as act in this protectioniet spirit? 

In coanection with their electric lighting scheme the Council of 
Battersea, apparently, has decided to take the same course, with the 
result that if such action is allowed, every skilled labourer wi'l 
ultimately be forced to join some union—either the local society or 
the workhouse. 


P 
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The Renewable Lamp Company.—A_ correspondent 

writes too late for our “Correspondence” columns: — I have 
not seen the actual lamp, but having read all the patents 
relating to lamp manufacture, I am fairly acquainted with 
its details. There have been a large number of patents for 
renewable lamp’, and I have manufactured and tested a good 
many such lamps; up to the present I do not know of any 
one which is successful. The reasons for this are that the 
raw materials of such a lamp are now so cheap, whereas the 
labour is dear. The ordinary lamp is so arranged that a 
minimum of skilled labour is required, whereas with such 
a renewable lamp, greater skill and care are required 
to prevent an undue amount of breakage and faults. 
For instance, the bulb for such a lamp will be dearer to 
start with, and ita initial working up into a lamp will be 
dearer; when this lamp requires a new filament, the extra 
cost of a skilled glassblower, and the cleaning of the bulb, 
will exceed that of a new ordinary lamp bulb; then, again, 
the labour on the latter bulb, to make it into a new lamp, 
will be less than that required to even cloge up the neck of 
the renewable lamp, and the breakage in each case will be 
far greater with the renewable lamp. Thus the renewable 
lamp starts by being more costly in its first stages, and it 
has no chance of gaining ground in the succeeding opera- 
tions. I may say that the filament in an ordinary good class 
lamp is dearer than the bulb, and is worth a good deal more 
than the brass socket and nickel wires’ all lumped together. 
As I have given you the comparison (above) as to platinum 
and bulb saving, it is impossible to see where these renewable 
lamps will be of great value in reducing the cost of electric 
lighting.’ 

The difference between old and new platinum amounts to 
almost nothing, the cost of making the nickel or platinum 


supports is also a mall fraction of a penny. The subsequent 


operations of pumping and testing may be the same for both 
kinds of lamp and the special cap which is used over again 


has the same fatal drawback as the bulb—se., increased 


expert labour and liability to increased breakage. Altogether, 
I think a renewable lamp cannot now be made on a success- 
ful commercial basis owing to the low selling price of an 
ordinary new lamp, which will, from every standpoint, be a 
better and more durable article. I note that it is only 
possible to renew their own pattern of long-neck bulb. 

„Please excuse the length of this letter, and its practical 
particulars; it is difficult to otherwise give you some of the 
chief difficulties which such lamps present to an actual 
manufacturer. To the public a ‘renewable lamp’ is a very 
catching title.” 


A Hole ia the Corner !—Surely the end of the copper 
combine cannot be far off! We read in the Standard that 
a vessel has taken to New York 250 tons of Iadian copper 
coins, imported as scrap, they being at present more valuable 
thus than as money! It is added that China and India are 
both in danger of losing their circulating medium in this 
way! The Copper Trust has much to answer for, but, 
there, we are not told to whom there copper coins were 
consigned. Perhaps they are to be held in Trust until the 
crash comes T we suggest a wholesale collection of 
copper kettles and domestic etceteras? Let us take heart 
from the fable of the lion and the mouse. 


Appointments Vacant.—The following advertisement 
appeared in the Times the other day :— 


. Wanted, manager for company interested in tramwa development 
in England. Must have knowledge of electricity and gas traction, 
and be used to negotiations with local authorities. Liberal salary 
and participation to active and competent man. Apply to X X. Z., 
care of Messrs. Street & Co, 30, Oornhill, London, E. C. 


An electrical engineering draughtsman and designer, and 
a physical lecture demonstrator, are wanted for the North- 
ia оа Institute, Clerkenwell. Sze ** Official Notices” this 
week. 


Electrocution.—On July 31st, two murderers were 
electrocuted at Sing Sing Prison. It is stated in a London 
daily that five successive applications of the current were 
necessary before one of the men could be pronounced dead. 


Electrical Resistance Company.—The following letter, 
dated August 2nd, from Mr. James Swinburne arrived too 
late for our * Correspondence” columns :—“ In your last issue 
you pub'ished an unsigned article dealing with tke pro- 
spectus of the Electric Resistance Company and of the patents 
acquired by it, and you say, * What a pity the directora did 
not look through the files of the ELECTRICAL Review. If 
that article be a specimen of these files, it would be most 
unprofitable to do so. The author of the article is either 
very careless or very unscrupulous. If he has read the 
patents to which he refers, his aim must have been to 
mislead the public. If he has not read them, bis writing in 
such terms is an act which needs no comment. It only 
remains for me to add that Nussbaum's specification was 
before counsel, and that anyone acquainted with patent law 
will see on examining it that it does rot anticipate the claims 
of the company's patents. The names of the counsel who 
9 upon this question are a sufficient guarantee for 
this.” 

[It is hardly necessary to tell Mr. Swinburne that the 
Editora of this journal take the responsibility of uneigned 
articles, and it seems to us that our reference to the files of 
the Review was perfectly clear to everybody except our 
esteemed correspondent, ag we quoted the very patent which 
we thought it migkt have been desirable for the directors to 
have seen. Our aim is ever to guide, not mislead, the public, 
and the sole patent to which we referred was that of Nos: 
baum, the greater part of which we published. We fully 
admit Mr. Swinburne's exceptional knowledge of patent law, 
but we simply made a comparison between his report to the 
company and Nussbaum's specification, and a ain we would 
ask wherein the difference exists between the old and the 
new. No опе could accuse Mr. Swinburne of being unscru- 
pulous, bat that he has been careless in reading our article 
there seems to be no doubt, for his letter merely begs the 
question at issue without in the least degree affecting our 
contention that anybody is free to use the material of which 
I oo says the resistances are made.— Eps. ELEC. 

Ev.]. 


Gas Engines v. Electric Motors.—As we go to press 
Messrs. Bilbie, Hobson & Co. write as follows :—'* We note 
your remarks in reference to the circular we issued re gas 
engines v. electric motors, You ask the question whether 
our circular fairly represents the matters of gas engines v. 
electric motors ? We have the reputation of b2ing straight- 
forward people, although we are, as you say, enthusiasts on 
our own side. This we consider is natural and reasonable. 
As you promise further particulars in a later issue, we will 
not trespass greatly on your space until then. We may вау, 
however, that the figures we have given are, to the best of 
our knowledge, correct. Our calculation of gas con- 
sumption of 20 cubic feet per B.H.P. on 10 н.р. load 
was on an engine of, say, 19 to 20 B. H. p. working at half load. 
In modern gas epgines about this siz: the gas consumption 
per B. II. P. on full load does not exceed 16 cubic feet. 
When you have given the further particulars which you 
promise, we shall be pleased to reply in detail, but we, in the 
mre Btill adhere to the advantages claimed in our 
circular." 


Appointments,—Mr. J. K. Bock, who has been chief 
assistant at West Ham from the commencement of the 
scheme, was unanimously appointed borough electrical 
engineer, pro. tem., by the West Ham Town Council on 
Tuesday last week. 

Mr. С. W. G. Little, chief construction engineer of the 
British Thomson-Houston Company, Limited, has been 
appointed on the managerial staff of the British Electric 

raction Company, Limited. 


Obituary. We hear with regret of the death of Mr. 
William Stiff, senior partner in Jas. Stiff & Sons, of 
London Pottery, Lambeth, which took place on the 19th 
ult. The business will continue to be carried on under the 
same style by the surviving partner of the original firm, Mr. 
Ebenez:r Stiff, with the assistance of the three junior 
members of the firm, Messrs. Sydney J., James A., and 
W. Frederick, Stiff. 


(Continued on page 197.) 
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BARROW-IN-FURNESS ELECTRICITY 
WORKS. 


THE introduction of electric lighting into Barrow has been 
under consideration since December, 1897, when the Local 
Government Board held an inquiry into the question of a 
loan of £30,000 for this purpose. Thanks chiefly to the 
exertions of Councillor J. P. Smith, the scheme was rapidly 
pushed forward; Messrs. Kincaid, Waller & Manville, the 
consulting engineers to the Council, decided in favour of a 
high pressure direct current system with rotary transformers 
in sub-stations, and distribution on the two-wire system at 
220 volts. The high pressure system was rendered neces- 
gary by the nature of the district, in which there are densely 
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their usual pattern; each boiler has a heating surface of 
1,218 square feet, ard is to work at a pressure of 160 lbs. per 
gquare inch. On account of the nature of the site, it was 
found necessary to arrange the stoking space between the 
boilers and the engine room—a no! very desirable plan. 

There are two three-throw feed pumps, made by Messrs. 
Hayward, Tyler & Co., each capable of delivering 1,000 
gallons of water per hour against the fall boiler pressure; 
there are driven by steam, with the usual duplicate steam 
and feed piping, and are situated in a pump room next the 
boiler house. There is a cast-iron feedwater storage tank 
over the pump room, with a capacity of about 9,000 gallons. 

The chimney is 200 feet high, 6 feet in diameter, and is 
lined half way up. 
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BARROW-IN-FURNESS.—Fi1G. 1.—GENERAL VIEW or ENGINE Коом. 


populated centres some distance from one another; in two 
сазев—опе to Walney Island and one to the docks—the 
mains will have to cross salt-water channels. 
^ The station is situated in a central part of the town, with 
а view to supplying the greater portion of the demand direct ; 
in point of fact, the demand has во rapidly increased since 
the station was informally set to work in February last, that 
already extensions are in progress almost equal to the original 
capacity of the works, for supplying the business quarters 
at low pressare. 

The buildings were designed by Mr. W. H. Fox, the 
borough engineer. The boilers were supplied by Messrs. 
Babcock & Wilcox, Limited, and are three in number, of 


The steam pipes form a ring main in the boiler house 
with single pipes to the engines, and are of mild steel; the 
stop valves are of Fletcher's make, and are all of cast-steel, 
except a few small ones of gun-metal. The exhaust pipes 
are carried in a trench, and terminate in a vertical pipe 
carried up the side of the chimney. A Green's economiser 
is installed, having 168 tubes in two sections of 84 each; 
the scrapers are driven by a small motor. 

A 5-ton travelling crane was also supplied under Messrs, 
Babcock & Wilcox'B contract. | 

There are at present three generating sets, each consisting 
of a single-crank vertical compound engine of Raworth’s 
„Universal type, direct coupled to а four-pole Universal 
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dynamo (see fig. 1). The output of each set is 75 KW., at 340 


revolutions per minute. The engines are familiar to our 
readers, and need not be described ; the dynumos have toothed 
armatures, and are wound on Mordey's patent system for 1,100 
volta, 68 amperes. The commutators are of large diameter 
and short length; carbon brushes are used. It has not been 
ible to make accurate tests of the steam е as yet, 
ut they are guaranteed to give a commercial efficiency of 
84°5 per cent., with a steam consumption of 24:9 lbs. per 
E.H.P.-hour at full load, 25 5 at 3 load, and 30:5 at 4 load, 
all non-condensing. These figures inclade the energy required 
for exciting the field magnets, which is taken from the low 
preesure mains. 

An additional set is on order for extensions, consisting of 
a 150 Kw. low pressure к made by Mesars. Bruce 
Peebles & Co., and coupled to a Willans engine. 

There is in the engine-room a variable-ratio motor- 
transformer, taking power from the high pressure mains and 
supplying current at pressures from 250 to 350 volts, for 
charging the battery. This transform r consists of two 
2-pole ** Universal machines coupled together. 
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centre. The latter is fitted with ammeter, single-pole switsh, 
auto. max. cut-out, single-pole fuse, two-way single-pole switch 
for cutting out starting resistance, field switch, and field regu- 
lator—all on the high pressure mains; the low pressure switches 
are on the low pressure board at the right. On the trans- 
former panel there is also a high pressure starting switch and 
resistanc? ; this is used for starting any of the transformers, 
including that in the etation, and is provided with an auto- 
matic release, ғо that when the two-way feeder switch is 
thrown over from the starting bus bar to the main bus bar, 
the resistance switch is disconnected and returned to the off 
position. | 

Each feeder panel is provided with a large dial voltmeter 
connected with the low 5 mains at the feeding points, 
and with ammeter, single-pole switch, cut-out, fuse, two-way 
switch, and regulator, all on high pressure, and a low pres- 
eure * firing " switch for controlling the long range switches 
in the sub-station. 

All high pressure T are protected by plate glass shields, 
as will be seen in the detail view of a feeder panel (fig. 5), 
to ensure the safety of the operator. 
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BARROW-Ix-FUBNESS.— FIG 2.—SUB-STATION UNDER ARCHWAY; Two 52-Kw. RoTARY TRANSFORMERS. 


^. The battery includes 135 cells made by the Tudor Battery 
Company, type L B 11, with a discharge capacity of 100 
amperes for six hours, and a maximum discharge rate of 175 
amperes forashort tims. The battery is arranged in an 
ingenious manner; аз it is highly desirable that the cells 
should all be in one tier, while the space at command was 
insufficient for this, а light upper floor of wooden bars was 
put in the battery room, to support a number of the cells. 
The battery works on the network, and is able to take the 
whole of the light load. It can be used if necessary to work 
backwards through the transformer, and so to supply the 
high pressure sub-stations. 
. The switchboard was constructed by the Electric Con- 
struction Company for the Brush Company, and is of the 
type used at Shoreditch and elsewhere ; there is a separate 
feeder panel for euch transformer sub-station, and the trans- 
formers are controlled on what has become familiar as the 
* Oxford " system from the generating station, with auto- 
matic switches made by the Electric Construction Company. 
There are three generator panels (on the left hand in our 
illustration, fig. 4) and a station transformer panel in the 


The low pressure board consists of four panels, and is fitted 
with the usual battery charge and discharge switch (with two 
bars moving over the same contacts, actuated by separate 
handles), voltmeter, ammeter, switches, and fuses. 

There are at present only three eub-stations, but more 
are contemplated. In each there are two similar rotary 
transformers of the Brush Company’s make, with double- 


. wound armatures and single fields (see fig. 2). Four of the 


rotaries are 52 Kw. four-pole machines, and two are 25 Kw. ; 
they give no trouble in any particular, not even by 
sparking, and are running extremely well. One of the 
sub-stations is close to Farness Abbsy, about two miles 
from the works. 

The larger rotaries have field frames of the same size as 
the 75 KW. generators, and the armature is of similar oon- 
struction. As usual, the transformer is started up, and the 
low pressure side is switched on the service mains, entirely 
from the generating station. At times of light load the 
transformers are shut down. 

This is, we believe, the first installation of this kind 
carried out by the Brush Oompany, and the complets success 
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which has attended their maiden effort must have been very 
gratifying to the company. 
Each sub-station board carries a long range switch, 


BaBBOW-IN-FUBNESS.—FiG. 3.—AUTOMATIC SWITCH IN 
SvB-STATION. 


actuated by a sclenoid in series with the pilot wires. On 
short circuiting the voltmeter wires with the “firing” 


to z3ro or reverses. Each switch has also been provided with 
& maximum demand meter, which is not seen in our photo- 
graph, fig. 8. There are no batteries in the sub-stations. 

The whole of the cables were made and laid by the British 
Insulated Wire Company, Limited, and are paper insulated 
and lead covered; the feeders are concentric, and are drawn 
into earthenware pipes, chiefly of Doulton’s make. The longest 
feeder, which runs to Farness Abbey, is of 0:062 square inch 
cross section ; the remainder are 0 048 equare inch. A low 
pressure feeder from the works to the nearest point of the 
network is 0 15 square inch. The distributors are of three 
sizes, but chiefly 0'5 and 0:25 square inch, and are laid 
usually on both sides of the roadway, on the solid system. 

There are at present 21 arcs for public lighting, arranged 

in series on the 1,100-volt mains, slong the chief business 
streets; the posts, of which we give an illustration (fig. 6), are 
similar to those in use at Edinburgh. and two glow 
lamps in addition. The glow lamps are substituted for the 
aros at midnight by means of an Eimunds’ switch. The 
lamps were made and erected 14 Messrs. Orompton & Oo., 
Limited, with British Insulated Wire Company's cables. 
Amonget other large buildings the Town Hall is supplied, 
but no dock lighting has been taken up at present; never- 
theless the plant would have been fully loaded up in the early 
spring if the street lighting had been in use, and the exten- 
sions will certainly be required before next winter. 
Mr. H. R. Burnett was appointed electrical engineer to 
the Council at an early date, and is now the resident 
engineer. The work was carried out by Mr. O'Brien for the 
Brush Company, under the superintending engineer, Mr. 
R. A. Dawbarn, while Mr. Forrest represented the British 
Insulated Wire Company. 

In conclusion, we beg to tender our thanks to Messrs. 
Kincaid, Waller & Manville, the consulting engineers, and 
to the various contractors who have kindly afforded us 
particulara of the undertaking. 


EVAPORATIVE CONDENSERS. 


WE are sorry we cannot reproduce the whole of Mr. Oldham’s 
recent paper on Evaporative Condensers ” read before the 


BABROW-IN-FURNESS.—FiIG. 4.—MAIN SWITCHBOARD. 


switch in the works the switch is closed, connecting the 
secondary of the transformer with the network. An 
automatico cut-out releases the switch when the current falls 


Institution of Mechanical Engineers. The evaporative con- 
denser is n ily also a surface condenser, but differs from 


this in having a limited supply of water. For condensation 
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with vacuum, the cooling water must be 20 to 30 times the 
weight of the steam condensed. In the evaporative con- 
denser the latent heat of the steam to be condensed is trans- 
ferred as latent heat to the oooling water which disappears. 
The exposure of the oooling water to, preferably, a moving 
atmosphere, enables the air to carry off some of it as vapour, 
and water cannot exist as vapour without latent heat. But 
it is not simply requisite to absorb the latent heat and leave 
water at 212^. 

This would not produse the vacuum which is aimed at, 
and it is therefore requisite that, besides transferring 
latent heat, there must be a transfer of sensible heat. 
To effect this the steam must be cooled to about 100°. 
Obviously much of the success of an evaporative condenser 
depends upon the efficient covering of thé pipes with thin 
films of water and the complete movement of the steam inside 
euch pipes. Also the movement of the external air should Ъз 
provided for. The movement of the air is very sluggish, 

ially in hot weather, and it is often remarkably sluggi 
when most laden with natural moisture. Such conditions 
are inimical to successful working. 

In water-cooling towers considerable success bas attended 
the employment of fans to compel atmospheric movement and 
promote evaporation, and it seems to us that if the evapora- 
tive condenser were enclosed in a light casing and exposed to 
a mechanically-produced movement of air its operation would 
be made more certain. The sides of the casing might be 
made to open in windy weather, to as to save the fan power, 
which would not, however, ba great. 'The Fraser condenser 
is one which does make use of fan draught. Au apparatus 
for 600 Н.Р, employs four fans of 66 inches diameter run at 
300 r.p.m. The ground space occupied is 1 square foot per 
5 H.. The Thiesen condenser is also fan cooled. About 


BABROW-IN-FURNESS.—F 1G. 5.—HidH PRESSURE FREDER PANEL. 


one-seventh of the steam condensed is required in the shape 
of cooling water, and the fan power required is about 2 per 
cent. of the total power. 


A minimum of 1 square foot of tube surface per 8 Iba. of 
steam per hour is provided. About 20s. per H P. is the cost 
of evaporative condensers. 
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BARROW-IN-FURNESS.—FiIg. 6.—LaAMP-PosT, 


The cooling tower for cooling large quantities of water 
has the disadvantage that the water requires to be raised to 
а considerable height, and in its fall through the apparatus 
it gives back no useful energy. 

Evaporative condensers call for much less pumping. 
Evaporative condensers must ba placed, as a rule, some dis- 
tance from their engines. They introduce the risk of air 
leakage at the numerous pipe joints which are n ; 
and it is essential that special care be taken in this respect, £0 
as to minimise air leakage. The exhaust pipes should be 
well painted. On the discussion which ensued on the 
reading, various speakers expressed themselves some- 
what unfavourably. It is easy to understand this, for 
in applying the principle of condensing it is not merely 
sufficient to provide so much tube area and so much cooling 
water. The water and the surfaces must be brought. properly 
together, and the steam on the other side of these surfaces 
must bə made to touch such interior surfaces and circulate 
properly. We have seen a surface condenser absolutely 
useless for lack of a bit of sheet-iron spreading plate to 
prevent the exhaust steam going too directly through the 
condenser; hence the importance of carefully oonsidering 
all details of the arrangement. Happy indeed is the engineer 
who can run a 5 flowing stream through his surface 
condensers! We are much inclined to agree with Mr. Fraser 
that it is not necessary to secure very thin films of water 
flowing over the tubes. Thin. films may entirely dry off ; 
they are always apt to be partial in their covering effect, and 
they do not offer any better opportunity than thick films for 
the absorption from them of heat. The thin film idea is, in 
fact, probably one of those mistaken ideas which arise from 
want of sufficient thought. The maximum thickness of film 
is, of course, reached when gravity would pull the water off 
а tube at its horizontal diameter against the adhesion which 
prompts the water to flow round the pipe and only drop off 
at the lowest point. 
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NOTES. 


(Continued from page 192.) 


City and Guilds of London Iustitute.—At a meeting 
of the Council of the City and Guilds of London Institute 
held on Monday afternoon, it was resolved to confer the 
Fellowship of the Institute (F.C.G.I.) upon William J. Pope 
for the valuable and original chemical research work which 
he has done since he gained his diploma of Associate of the 
Institute ; and oe Arthar E. Childs for the services he has 
rendered in developing several new branches of engineering 
industry. The Fellowship of the Institute is conferred by 
the Council upon those who, having obtained the Aszociate- 
ship of the Institute and spent at least five years in actual 
practice, produce evidence of having done some original and 
valuable research work, or of having otherwise contributed 
to the advancement of the industry. in which they are 
engaged. According io a note in the Times, the diploma of 
Associate of the City and Guilds Institute (A.C.G.I.) was 
awarded to the following matriculated third-year etudents of 
the Central Technical College who have completed a full 
course of instruction as prescribed by the Council :—Civil 
and Mechanical Engineering.—F. E. Whittle (Siemens 
medal), A. P. Ackery, H. C. Armstrong, R. Arthur, C. L. 
Bryden, E. W. Oook, W. H. P. Craig, H. Danell, S. Gowan, 
P. Hackfortb, J. Hammersley-Heenan, G. A. Hicks, A. G. 
Hounsfield, J. I. Hunter, J. A. Parker, A. Reynolds, S. 
Robertson, F. Shœberlein, T. B. Smith, A. D. Tisdall, F. N. 
Trier, E. Way, W. White. Electrica! Engineering.—F. C. 
Hounsfield (Siemens medal and premium), W. H. Arundel, 
C. Calliphronas, F. Fernie, R. MacKay, F. Miller, J. St. V. 
Pletts, L. Redmayne, F. G. Sharp.. Ohemistry.—F. G. H. 
Billows, A. Bance, E. J. Fairhall, S. S. Napper, F. J. Plymen, 
Miss A. R. Rollinson, L. P. Wilsen. 


Personal.—Mr. A. G. Marshall, late assistant engineer at 
the House- to-House Electric Supply Company, Limited, has 
joined the staff of Messrs. Preece & Cardew, consulting 
engineers. ° 

It is stated that Mr. Р. О, L. Moll has resigned his posi- 
tion of traffic manager of the Direct United States Cable 
Company, and that the resignation has been accepted. 

The Crown Agents for the Colonies have appointed Mr. W. 
Phillips (late assistant engineer and electrician of the 
Bangkok electric lighting station, Siam, and late con- 
sulting electrician to Howarth Erskine, Limited, engineers, 
Singapore) assistant engineer at Lagos. He leaves on the 
12th inst. 

The Wolverhampton Town Council has confirmed the 
appointment of Mr. C. E. C. Shawfield as electrical 
engineer, at в salary of £800 per annum. 

Mr. В. H. Jenkinson has resigned his position as manager 
to the National Electric Wiring Company, Limited, for the 
purpose of going into business with Mr. A. C. Hands, manu- 
facturer of electric light fittings, art metal work, switch- 
boards, switches, and acoessorier, Garlick Hill, Cannon 
Street, E.C. 


Effects of Lightning on Beech Trees.—The consulting 
botanist of the Royal Agricultural Society of England, in 
investigating a disease affecting beech trees, had found that 
the damage was primarily due to the effects of lightning. 
The committee has suggested the desirability of publishing 
a note in the journal on the susceptibility of different species 
of trees to injury from this cause. 


The New Knights. — Sir W. Н. Preece, and Sir 
G. H. Marray, secretary to the General Post Office, 
journeyed down from London to Osborne on Wednesday 
to be peraonally invested by Her Majesty with the insignia 
of the Orders to which they were recently admitted. A very 
fine portrait of the former gentlemau appears in Ficlden’s 
Magazine for this month. 


Good Business.—We read in an evening paper that the 
London County Council may, in the autumn, have before it 
a proposal to spend £1,000,000 upon the conversion of its 
tramways to electric lines. | 


NEW COMPANY REGISTERED: 


Deansgate Foundry, Limited (63,058).—This com- 
pany was registered on Jaly 24th, with a capital of £25,000 in £1 
shares, to acquire and take over as a g concern the business now 
carried on by Edward Bennis, under the style or firm of the Daans- 
gate Foundary Company,” at Deanagate, Bolton, Lancashire, to enter 
into an agreement with the said vendor, and to carry on the business of 


. electrical and mechanical engineers, machiniste, fitters, founders, 


millwrights, smiths, wire drawers, annealers, itonmongers, tool 
makers, &c. The first directors (each with one share) are: E Award 
Benris, Beech Hill, Astley Bridge, Bolton, engineer; Ernest H. 
Lowden, 28, Victoria Street, Westminster, engineer; Alfred W. 
Bennis, 28, Victoria Street, Westminster, engineer; Edwin Haslam, 
21, Mawdsley Street, Bolton, auctioneer; John Balshaw, 22, Acres- 
field, Bolton, solicitor; William Geipel, МІ E. E., Parliament Mau- 
sions, Westminster; Edwin J. Taylor, 75, Seventh Avenue, Manor 
Park, Essex, clerk. The number of directors is not to be less than 
three nor more than seven; the first are Ernest H. Lowden, William 
Geipel, Alfred W. Taylor, and Edward Bennis (managing director); 
qualification, £500; remuneration as fixed by the company. 


CITY NOTES. 


City and South London Railway Company. 


Tus haM-yearly meeting of this company was held at Winchester 
House on Tuesday, Mr. O. G. Mott, presiding. 

The OHAIBMAN, in moving the adoption of the report, which was 
printed in the ErzorBiciL Ravrmw last week, regretted that he 
could not again announce an increased dividend. This was partly 
due to the loss of traffic consequent upon the tramway competition. 
Ordirary business competition they did not object to, but the com- 
petition to which they had been subjected by tbe London County 
Council— who bad taken over the tramways, and were reducing the 
fares below a legitimate paying point in order to draw from the 
electric railway—was not a fair or business compstition. Tais had, 
to some extent, reduced the earnings of this line during the half-year, 
bat the punctuality, comfort, speed and other facilities which they 
gave cn the City and South London Railway, were so appreciated b 
the public that even with that competition they were able to hold the 
own, to show an increase in the number of passengers of 61,121, 
and in the receipte of £392. They had fair reason to ba 
satisfied with such a position. The most important part of 
this railway was the question of its future extensions. Hitherto, 
it bad been a purely isolated line connected with nothing, 
three miles in length and dependent purely upon the local 
residential traffic. The extensions which would be opened in a 
few months would connect them with almost every railway system 
which had its terminus in the metropolis, They boped this would 
justify the recommendations which they had made from time to time, 
and the authority given to the board to spend the money upon these 
extensions. They expected the extension to Moorgate Btreet to be 
opened in October. That to .Olupham was following close after it. 
Tne work was getting on exceedingly well, and they had full hopes 
that they would be able to get it opened in January. Taen they 
would have a system of a very different character in every respect to 
the present one. He hoped that the traffic, as 16 developed, would 
prove of a thoroughly remunerative and satisfactory character. The 
extension to Islington had been started. I¢ would take some time to 
carry out, probably another year and a half, or perbaps more. That 
extension would be one of the most valuable piecas of their line, and 
the most valuable extension made or to be made. To work all 
these lines they had to put down a very large additional gene- 
rating plant. They had erdeavoured to make it as up to date 
as possible. It had been very well thought. out by their engineer 
and others, and he hoped that it would not only do its 
duty well, but economi —more economically than the present 
plant which was now 10 or 12 years old, and since the time it was 
put down a great many improvements had been made in electrical 
machinery. They were providing also new rolling stock, which was 
necessary. They had the full complement of the carriages in their 
possession, and the engine; were meking considerable progress. € 
issued the capital for the Islington extension in March, and it was 
subscribed at the price at which it was issued, and it had placed them 
in a position to go on with that line without any possible delay. They 
had hr: some time been in treaty with the Brighton Company for the 
connection of their station at London Bridge with the Brighton 
Company's station. Considerable difficulty had arisen as to the mode 
in which that was to be constructed, and they had now settled it 
satisfactorily, and had agreed that it shall be the joint property of 
the two companies, owned and worked jointly. They Pt toes to do 
very much the came thing with the Great Northern and City Railway 
Company at the Old Street station. Though not yet settled, the 
general terms were agreed upon, and there would be a joint station 
there, so that passengers may walk from one platform to the other. 
The board was doing its best to make complete the connections of this 
line with the other railway systems, and to do it, both in conatruction 
and future working, as economically as possible. Turning to the 
accounts, the capital account showed that the amount received on 
shares during the half-year was £248,722, that being the gross nominal 
amount taking the shares of the last issue as issued Аб par. Then 
they received for debentures £48.000, and in premiums £22,114, 
еи а total receipt of £318,836. They had expended during the 
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half-year £182,518, and there had been written off as discounts 
£130,928, - particulars of which appeared in the statement No. 4 
in the report, making a total of £312,541. The receipts from 
passengers showed an increase of £392, and there were ous other 
small increases making the total increase for the half-year £573. 
The expenditure showed increases in maintenance, traffic expenses, 
general charges, law charges, and rates and taxes, and decreases in 
locomotive and carriage expenses, making a net increase in expendi- 
ture of £237. The receipts had increased by £573, and the expendi- 
ture by £237, leaving a net increase of £336. This half-year the 


interest on increased number of debentures bad to be paid and an 


increase of the dividend upon the first preference shares. They had 
to pay £2,276 inoreased interest and dividends upon these, 
and against that they had increased interest of £2,393, chiefly 
arising from arrangements of certain contractors and others to 
pay interest during the half-year. That had added to their 
ordinary interest receipts so that they amounted to £2,333 
leaving a balance of £193 to the good altogether. In regard to the 
percentages of working, there was one very satisfactory feature this 
last half-year, and that was the slow but steady increase in the 
number of passengers carried per train. It was most important on 
all railways to fill up the trains and have as little dead weight as 
possible. He doubted it there was a railway anywhere which could 
show such a large percentage used as the City and South London. 
Their seating capacity was 96 per carriage, and they had carried an 
average this half-year of 474, which was very good, compared with 
only 464 in the previous corresponding half-year. The receipts per 
train-mile had increased from 7s. 44d. to nearly 7s. 64d. The receipts 
per passenger were 1 90d. in 1898 and 1°91d. this year. There was 
not much room for increase under this heading. The total working 
expenses had decreased from 56 57 to 56:36, they went down steadily, 
and that spoke volumes for the management. The expenses per 
train-mile had increased from 1s. 8 92d. to 1s. 4.17d. The locomotive 
traffic expenses remained almost exactly the 
before. There was a general increase 


ask them to convert the £225,000 ordinary shares because ey would 

be all paid up very shortly, the last instalment becoming du 

day. The dividend also on the 5 per cent. preference shares of 1898, 

was for this half-year and the next, carried to capital account. 

He hoped that long before they had to meet the dividend on 

шок shares they would have a large traffic on their extension to 
o 80. 

The adoption of the report was seconded by Mr. G. B. Grenfell, and 
carried unanimously, after Mr. Drake, a shareholder, had said com- 
plimentary things about the directors and officials, and one or two 
questions had been asked and answered by the chairman. Oas 
speaker asked whether there was no way of improving ventilation so 
as to remove the present stuffiness " of which passengers com- 
plained, and another shareholder asked whether, when the extensions 
were carried out, the present fitful and unsatisfactory lighting of the 
carriages would be improved. The Chairman said that the stuffnoss 
would only be found to exist when the trains were crowded, and 
that was noticeable on all railways at overcrowding times. As to the 
lighting, that matter had exercised the attention of the company 
perpetually since the o of the line. The lamps were lighted 
with current direct from the „and thera was extreme difficulty 
in effecting satisfactory lighting. As soon as the extensions were 
ready, the arrangements made would ensure a perfectly steady light. 
The resolutions declaring dividends having been passed, the meeting 
became “special” for passing the necessary resolutions converting 
the preference shares into atock. 

The usual vote of thanks closed the meeting. 


Globe Telegraph and Trust Company. 


Тнв twenty-sixth i general meeting of the shareholders of 
this company was held on Friday last at Winchester House, Old 
Broad Street, the Marquis of Tweeddale presiding. 

The CHAIBMAN, in prog nie tus adoption of the report, said that 
the тер showed a farther increase as compared with the previous 
year. The total receipts, after deducting expenses, amounted to 
£197,890, as against £196,974, or an increase of £916. That was the 
more satisfactory when it was borne in mind that those figures com- 
pated with the receipts of a year which showed an increase of 
£10,000 over the preceding . The ex s of working the 
Trust, which were never high, were £174 ow those of last year. 
The net result of the year was that they were able to recommend the 
payment of a final dividend of 4s. 6d. per share on the ordinary 
shares, as against 4s. 3d. per share last year, in other words, in 
addition to the usual 6 per cent. on the preference shares, they had 
fands available for the payment of a dividend on the ordinary shares 
at the rate of 54 per cont, as against 54 per cent. for the preceding 
year, leaving a balance of over £1,000 to bs carried forward 
to the next a-oount. That was the second time in the 
history of the company that they had paid such a good divi- 
dend. Turning to the more important investments held by 
the Trust, he said that their holdicg in tho Anglo-American 
Telegraph Company had been farther reduced since the 
last meeting by the sale of 10,000 nominal, of the A“ or deferred 
stock, the price being the highest such stock had reached during the 
last two years. Their holding in the Brazilian Telegraph Company 
had been largely increased, due almost entirely to the fact that the 
shares formerly held in the Western Brazilian Oompany had been 
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exchanged for shares in the Brazilian Company on the basis of five 
shares in the latter company for every six ordinary shares of the 
former. They had also bought some additional shares in the 
Brazilian Telegraph Company on profitable terms. The debentures 
formerly held in the Commercial Oable Company, had b:en sold 
during the year, and the proceeds invested in some of the Brazilian 
shares, the sale of that steck realising a profit of £9,500. 
Their holding in the Direct United States Cable Company 
required a little explanation, for while their actual receipts 
from that company during the financial year had been a 
little less than those of the preceding year, the position 
of the company had decidedly improved, and were paying 
a better dividend than for some years . The fact was 
that for 1896-97, the company paid a very small interim dividend, 
and their final dividend, which they received at the beginning of last 
year, carried with it a bonus, which went to swell the receipts of the 
Teust for that year unduly as against the present. With reference to 
the Eastern and Eastern Extension gomper es; a good deal of 
alarm had been created in the minds shareholders by the 
proposed Pacific cable, but he was glad to say that they had received 
a positive assurance from the Colonial Minister that the Govern- 
ment did not intend to compete with those com other than on 
fair commercial lines. They had sold 150 debentures‘ of the Tele- 
graph Construction and Maintenance Company at a profit of £450, 
and had invested the proceeds in the Brasilian shares, to which he 
had before referred. Their investments in other companies remained 
about the same, and it would be satisfactory to the shareholders to 
know that, notwithstanding the recent fall in the shares of some of 
the companies in which they had investments, their investments, as 
a whole, still showed a profit of nearly £700,000 over the capital. 

Sir J. Penpmr, Bart., M. P., seconded the resolution, which, after a 
short discussion, was carried. 


Edmundson's Electricity Corporation, Limited. 


TEB second annual general meeting of this company was held on 
Friday last, at the offices of the company, Broad Sanctuary, West- 
minster, Mr. J. R. Wigham, J.P., presiding. 

The ORARMUax, in proposing the adoption of the report, said that 
at the last annual meeting he submitted to them a short statement as 
to the formation of the cerporation and its operations up to date. 
At that date several of their central lighting stations were nearing com- 
pletion, and there had now been finished—in fact, during the last year 
they had completed no less than nine important stations, viz., at 
Folkestone, Winchester, Woolwich, Bromley (Kent), High Wycombe, 
Salisbury, Newmarket, Ventnor, and Chislehurst. Most of these had 
been working long enough to enable them to form an estimate of the 
results they might expect. At Folkestone the number of lights taken 
up had bsen so satisfactory that a fair dividend is assured upon the first 
years working, a result seldom obtained on the first year’s wor 
of electric lighting stations. In most of the other towns the deman 
for electric light had been very satisfactory, and they all promised to 
give fair interest upon the capital invested witbin a very reasonable 
time. Asthe report showed, the directors had been enoouraged by 
these results to take up the lighting of & number of other towns, for 
which they have been able to obtain the necessary powers, and during 
the present year several other stations will be completed and ready 
for working, including one for Guernsey, where a valuable conoes- 
sion under a special Act has been obtained, and where the prospects 
are particularly encouraging. The accounts spoke for themselves. 
The directors had teen careful to take into account only such profits 
as had been realised as cash, but the balance-sheet showed a large 
sum, viz., £87,319, to the credit of the corporation for investments at 
cost. This item represents shares and debentures which the company 
holds in the various local companies, the face value of which is of 
considerably greater amount than that set down in the balance-sheet. 
There is also another large amount, viz., £67,129, expended upon 
unfinished work in various towne, which has also been taken at cost, 
the profit on which items will appear in future accounts. These 
two items constitute a substantial reserve ро, which, when realised, 
will be available for future dividends. He congratulated the share- 
holders upon the report, which clearly indicated that a very sub- 
stantial measure of success had attended the operations of the corpora- 
tion during the past year. On the last occasion he intimated that they 
would have to raise further capital. This they had done by the issue 
of debenture stock for £75,000, which was offered in the first place 
to the shareholders, and was largely subscribed for by them. Itappeared 
to him that their debenture stock at 44 per cent.,secured as it was by 
the valuable property of this corporation, was an excellent invest- 
ment. The directors now propose to issne the remainder of the 
authorised ordinary share capital. The amount already issued is 
£153,000, and it is proposed at once to issue the balance of £47,000. 
The shares of the company are now quoted at a premium of 15s., 
which is equal to about 10 per cent. premium, ex dividend, and it is 
proposed to offer this fresh capital to the present shareholders at 


ar. 
Mr. W. R. Davies seconded the motion. 

Mr. T. PowzLL asked whether the directors had taken into con- 
sideration the question of entering upon electric traction. He had 
heard that the British Electric Traction Company had gone into 
electric lighting, and he thought he was correct in saying that tbe 
Isle of Thanet Company was also going in for electric lighting. Con- 
sidering the unique opportunity this company had before it on the 
Isle of Wight more particularly, i¢ certainly might be well to enter 
upon electric traction. He had often seen in the ELECTRICAL 
Review that their corporation met with opposition in its корок 
for electric lighting in one quarter and another, and in view of this, 
it might be advisable for them to have two strings to their bow in this 
sense. If they wore beaten by a municipality which proposed to take 
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upon itself the lighting of its particular town or district, the com- 
pany might under those circumstanoes suggest the placing of them- 
selves at the disposal of that town or district to carry out the work. 

The OHAIBMAN said the question about traction was а very 
important one, and it bad by no means escaped the attention cf the 

They had not taken it up with a view of carrying itout 
necessarily, but with the idea of gi it careful consideration. 
There were many t that had to be thought of before a matter 
like that was taken fairly in hand, one being the question of capital. 
To enter upon electrical traction suocessfully would require a very 
large capital. Of course there was nothing more natural, when a 
company was established and had large power houses for lighting, 
than that they should also desire to use that current for traction or 
vice versi, But there were difficulties, however, to be overcome in 
connection with existing supply corporations and other matters. 

Mr. GRIPPER said there were, of course, a great many ways of 
dealing with a local authority, and this company did not confine 
itself to one method by any means. In se cases where they had 
found the local authority had entirely made up its mind to stick to 
ite own order, they had entered upon otiations with it for letting 
the company carry out the works, the local authority finding the 
money, and gran а lease of the works for a certain number of 
years. If, for instance, a town was not very certain of being able to 
work the thing properly, it might be glad to get a company like this 
to put the works up and run them for three, four, or more years, the 
company undertaking that the municipality should incur no loss on 
them, that the interest and sinking fand they bad to pay in respect of 
their loans would be paid by the company who would run the works 
and take what profit could be made ont of them. It was, how- 
ever, exceedingly difficult to get local authorities to allow companies 
to step in; they a great idea that electric lighting was a profitable 
un › and were inclined to keep the poron themselves. 
There was no doubt they were wrong in doing it, because very few 
local authorities were able to make a small station pay. The results 
that that tion bad got in connection with small stations were 
much better than those shown by any local authority. No local 
authority, with hardly an exception, bad made both ends meet in the 
first year after it had carried out the works itself. When they started 
а moderate sized station in the town where people had always been 
afraid to go in for electric light, the first year must be regarded as 
satisfactory if there was no loss incurred. As a matter of fact, the 
schedule sent out with the report showed that in ali the stations they 
had been running daring the last six months—in nearly every case it 
being the first six months of their ranning—they had not only psid 
working expenses, but they had a small balance over as profit. 
Of course, if they could do that in the first six months, when the 
number of lights were small, they would get a farther increase in the 
future. The motion was then carried unanimously. 

A dividend was declared at the rate of 6 per cent. on the ordinary 
shares for the year ending March 31st, 1899, and a dividend of 1 per 
cent. being the balance of dividend unpaid on the ordinary shares for 
the year ending March 31st, 1898. 

Мг. J. R. Манам having been re-elected a director, Mr. W. Н. 
Мау was re-appointed auditor, and the proceedings terminated. 


House-to-House Eleetric Light Supply Company. 


Mn. W. Pace presided on Thursday, last week, over an extraordinary 
meeting of the ab;ve company held at Winchester House, for the 
purpose of altering the articles of association, by passing the follow- 
ing resolutions :— 

** 1. Tbat the name of the company be changed to the Brompton 
and Kensington Electricity Supply Company, Limited. 2. That the 
10186 article of asscciation be cancelled, and that the following 
clause be substituted therefor :—(Article 101).—The directors may, 
from time to time, at their discretion, borrow or raise money at 
interest foi the purposes of the company, and may raise and secure 
such moneys and interest, and the repayment of auch moneys, in such 
manner and upon such terms and conditions in all respects as they 
may see fit, and cularly may create, issue, make and give respec- 
tively any perpetaal or redeemable debentures or debenture stock, or 
any mortgage or charge on the undertaking, or the whole or any part 
of the property, present or future, or uncalled capital of the com- 
pauy, provided that the directors shall not borrow or raise any sum 
of money which would make the amount borrowed or raised by the 
company and then outstanding, exceed the paid up capital of the 
company for the time being.” 

The Onarnman, in moving the first resolution, said it was scarcely 
necessary to make any remarks as to the object of the change. The 
present name was that given to the company at its inception, about 
10 years since, at which time the then board had very great ideas as 
to what they were going to do. They were not to confine their 
о tions to Kensington and Brompton, but were to go all over the 

dom. They applied for provisional orders in Scotland and 
Ireland and other parts of England, but when the present board 
came into office they found it very desirable to abandon that policy 
and to confine their operations pretty much to Kensington, and 
finally to quite confine themselves to Kensington, and now they had 
no interest to speak of beyond Kensington and Brompton. There- 
"fore, it seemed most desirable, for Stock Exchange purposes, that the 
locality of the company should be indicated by its title. He did not 
know that they had any other reason for changing it than that. 
When the district they supplied was thus indicated it would help to 
give a better value to the shares, because only those interested in the 
company now knew that they supplied Kensington and Brompton. 

Mr. R. Davrzs seconded the resolution, and it was carried. 

The Onalaman then moved the second resolution, and said that 
under the old articles of association their present borrowing powers 


were £100,000. They had not reached that yet, but they thought 
when they were having a meeting, it would be desirable to bring 
themeelves into line with other similar companies with ыо to 
borrowing powers. It was a matter of finance in which he did not 
take a very deep interest, although they had several gentlemen on 
the board who were fully alive to all that went on, and they con- 
sidered it desirable that this should be done. 

Mr. W. F. Lanse seconded the motion. | 

Mr. MaTrHEWS asked if there were any debentures at present 
knocking about. 

The CzHAIBMAN said there were £50,000 debentures of 43 per cent. 
redeemable, at six months’ notice, at 1074. Probably one of their 
next operations would be to redeem them. 

Mr. MATTHEWSB said he was very glad to hear that, and he would 
like to kaow when they issued new debentures, if the board would 
give the shareholders a pull over the outside public ? 

Mr. Davis said it had always been the custom of the board to give 
the shareholders a preference, and he did not suppose that they would 
de from that priaciple. 

motion was then 


Consolidated Telephone Construction and Manu- 
facturing Company, Limited. 


Tux eighteenth ordi general meeting of the shareholders of the 
above company was held on Thursday, last week, at Winchester House, 
E. O., when the chair was taken by Mr. A. H. Baker. 

The OnAIBMAN said his duty was a very short one, because since he 
had come into the room he had heard for the first time of the resi 
nation of bis old colleague the chairman, Mr. О. L. W. Fits А 
Hearing that only half an hour ago, and having been connected for so 
many years with Mr. FitzGerald, it was his intention, after moving 
the first resolution—without going into any details—to hand in his 

tion to the shareholders so that "er might flll up the vacancy 
with whom they liked. He wosld first the secretary to read the 
letter of resignation from Mr. FitzGerald. 

Mr. O. Совтотв (the secretary) read Mr. FitsGerald’s letter, which 
stated that the shareholders had, by their votes, informed him that 
they did not consider his services necessary, and under the circum- 
stances he thought it best not to attend the meeting. In placing his 
resignation in the hands of the shareholders, he wished to state that 
the paragraph in thecommittee's report, which alleged that he resented 
any interference with the general manager, was absolutely untrue. 
When he j»ined the company 15 years ago he found it hard to raise 
even £500 on the assets, but they had sinc» paid a great deal to the 
shareholders, and the assets were still worth £50,000. If the new 
directors did as well, he, for one, would not grumble. 

The CHaIBMAN then put the motion that the report be adopted, 
and that a dividend of 1 рег cent. per annum be paid. 

Mr. Н. GggwrsG seconded the motion, and it was carried. 

The ORAI8MAN said he had now to leave the chair, and he did not 
know who was going to take the place. He could only say that he 
wished the company every success, and he trusted that the gentlemen 
who replaced them would make it. more prosperous than they had 
done in the past. It had not been for want of trying that the com- 
pany had not been more prosperous. They had tried to deserve 
suqcess notwithstanding the comments of one or two shareholders, 
who were not satisfled with what they had done. 

The solicitor invited Mr. Grewing, the remaining director, to take 
the chair, but on his declining, Mr. Stoop was elected by the share- 
holders as chairman. 

Mr. Sroor said he was sorry it had been necessary for them to 

lace him in that position, but it would be wise not to rake up any 
Incidente which had occurred in the course of the performance of the 
duties of the committee. He was sure that they would all regret the 
death of Bir A. Armstrong, who was largely responsible for prevent- 
ing the company being wound up. The committee had acq the 
conviction that there was life in the old dog yet, and that the com- 
y could be made to flourish. Personally he felt grieved that he 
hed been obliged to place himself in opposition to Mr. FitzGerald, 
for whom he had the most friendly fee , and he trusted that that 
gentleman, when the troubles of the company were forgotten, would 
reciprocate these feelings. Mr. Baker had Geen a good and usefal 
director for many years, but the committee felt itself obliged to assume 
a tion of opposition to him. There were two tlemen nomi- 
nated as directors, viz., Mr. Hubert Jackson and Mr. O. Woolley, 
and he moved that they be elected directors of the company. 

Mr. W. В. Lawson seconded the motion, and it was ed. 

A SHABRHOLDZB asked if Mr. Stoop would go u the board, but 
that gentleman declared that it was quite impossible. 

'The auditors having been re-elected, the meeting closed. 


Central London Railway Company. 


Тнв report for the half-year ended June 30th states that the expendi- 
ture has amounted to £396,908, the total to June 30th, 1899, being 
£2,841,985. The amount of £432,354 shown in the accounts as due 
to the Electric Traction Company, is for work done and plant sup- 
plied. Notice will shortly be given of the final call of £2 per share, 
which will be payable on Saptember 1st on the partly paid ordinary 
and preferred capital. The whole of the main line and station 
tunnels are completed. The permanent way is in position throughout 
the up and down tunnels, and the lifts and gear for working them 
are being erected. The large buildings at the generating station at 
Shepherd’s Bush are practically finished. The boilere, engines, and 
dynamos are now in position, more than half of the electric locomo- 
tives are ready, and rapid progross is being made with the electrical 
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installation generally. The carriages are being constructed, and 
several are ready for delivery. The station buildings are well in hand, 
and, with the exception of Shepherd’s Bash, Davies Street, Chancery 
Lane, and Post Office, are approaching completicn. In February last 
the engineers were enabled to make arrangements for the construc- 
tion of the steel roof of the Bank station and public subways, to be 
pce with by day as wellas by night, and this work has now 

een completed. The underground booking hall is also in a forward 
state. The Bill promoted by the company for an extension of time 
for the completion of the works, and for an increase in the sum 
authorised to be paid as interest during constructien, which was sub- 
mitted to the proprietors for approval at tho last half-yearly meeting, 
bas passed both Houses of Parliament unoppcsed, and now awaits 
the Royal assent. The Bill prcmoted by the North-West London 
Railway Company for an underground electric line from Oricklewood 
to the Maib'e Arch, with a subway connection to the Central London 
station there, has also been approved by Parliament. 


The eighth half-yearly general meeting of the shareholders of this 
company wag held on Wednesday at Westminster Palace Hotel, Sir 
Henry Oakley presiding. 

In proposing the adoption of the report, the Onarmman said that 
during the half-year they had spent £396,000 on the certificates of 
the engineers, which made their total expenditure, down to date, 
£2,841,985. 'They were nearing so rapidly the end of their work, 
tbat it was necessary to make the final call upon the sbareholders on 
September Ist. The position of the railway was that it was fast 
approaching towards completion, and they would see by the 
engineer's report the amount and the nature of the work that 
had been carried on during the last half-year. Happily they 
had met with no trouble or disturbance to impede the steady 
progress of the works. As he bad explained on previous occasions 
the nature of the work rendered it unavoidably slow. The whole of 
the underground work must be carried out and completed before 
they could commence that on the surface. Everything had gone on 
very satisfactorily, and several members of the board had the plea- 
sure a week ago of travelling from one end to the other over the per- 
manent way, and of seeing that they were in a substantial condition 
towards reaching the final end of the work. At the Mansion House, 
where bes Ela met with some trouble, everything underground had 
now been happily accomplished, while the whole of the railway was 
supported by their ateel roofs, and the shafts to reach the lower station 
were completed. The larger tunnels for the stations were also finished, 
so that what they might term the substantial fabric of the under- 
taking at that point had passed all chance of danger or further 
difficulty. The City authorities helped them most materially by 
allowing them to work on а small portion of the surface by day as 


well as by night, thus shortening the time of construction by at least 


three or four months. It would be interesting to know that when 
the directors made the journey the other day from end to end they 
found the atmosphere of the tunnels thoroughly enjoyable, in fact, 
it was far more pleasanter than on the surface. At Shepherd's 
Bush, their Western terminus, their works had gone on exceedingly 

well, the whole of the large buildings were finished, the boilers were 
fixed, the dynamos, the engines, and the motors for hauling the trains 
were fast approaching towards completion, and the place now looked 
a busy hive of machinery that promised well for their future ability 
to carry on the railway successfully. Eighteen out of the 20 motors 
were ready, the electric fittings were advancing, and all the cables 
necessary for the conduct of the electric force from one end to the 
other were upon the ground and in hand. There was, however, still 
a vast amount of detsiled work to be done, and such work could only 
be carried on slowly and with the greatest possible care and circum- 
Bpection. The carriages were being completed, and there was no 
doubt they would be ready by the time they required them. The 
statio1s were probably the least forward, for the reason they could not 
undertake them until the underground work was completed, but they 
were all making good progress. In conclusion, he said that another 
company had obtained a Bill to form a railway from the Marble Arch 
to Oricklewood, which would be connected with their line at the 
former p 

Lord RaTB MOBE seconded the motion. : 

In reply to questions, the CHAIBMAN said that be must forbearfrom 
making апу promise as to when the line would be open, for the 
reason that he could get no promise from the engineer. He told 
them the work was so difficult and so important, and needed so much 
careful attention, that while he undertook that every possible 
diligence should be exercised he thought it unwise to make any 
promise. They were, however, jastified in saying that the railway 
was rapidly advancing towards completion. 

The report was then adopted. 


й 


Imperial Tramways Company, Limited. 


ExTRAOBDINABY general meetings of the shareholders of this company 
were held on Saturday at the offices of the company, Clare Street 
Ноше, Bristol, Mr. George White, chairman of the company, рге- 
siding. 

The CHAIRMAN explained that the first meeting was called for the 
purpose of making a few formal slterations in the articles required 
by the committee of the London Stock Exchange in connection with 
the directors“ application for a quotation of the company’s ordinary 
and preference shares and debenture stock. The resolutions con- 
firming the articles were carried unanimously. At the second 


meeting a resolution was passed as to new capital (£100,000) which 
it may be necessary to raise during the present year. The date of 
issue depends upon the works. 


they would see that the stock brought 


The National Telephone Company, Limited. 


Тни directors’ report for the half-year ending June 30th, 1899, to be 
presented to the shareholders at Cannon Street Hotel, on Thursday 
August 10th, at 12 o'clock noon, reads :— | 

“The income accrued in respect of the business of the half-year 
amounts to £602,146 За. 6d., as compared with £538,959 1s. 6d. for 
the corresponding period of 1898, being an increase of £63,187 2s. 
The working expenses for the half-year amount to £332,257 1s. 1d. as 
compared with £303,101 6s. 10d. for the corresponding period of 
1898, being au increase ої £29,155 14s. 3d. The net result for the 
half-year (after deducting the Post Office royalties amounting to 
£59,859 174 3d.) is a profit balance of £211,029 5s. 2d. as compared 
with £186,184 83. 11d. for the corresponding period of 1898, bing an 
increase of £24,844 16s, 3d. The rentals carried forward for un- 
expired terms of running contracts amount to £651,741 53, as com- 
pared with £585,620 бв. 4d., at the corresponding period of 1898, or 
an increase of £86,120 19a. 8d. Oat of the available balance of 
£178,963 7e. 9d. shown by the net revenue account (No. 3) the board 
will recommend the payment of a dividend at the rate of 6 per cent. 
per annum, less income-tax, on the first and second preference 
shares, 5 per cent. per annum, less income-tax, on the third preference 
shares, and 6 per cent. per annum, free of income-tax, on the ordinary 
shares. The board also propose to transfer £60,000 to the reserva 
Fund. and to carry forward the balance of £5,213 74.9d. The sum of 
£372,329 5s. 51. has been expended on capital account 
during the half-year in the erection of 10,479 addi‘ional exchange 
and private lines, and in the construction of underground lines. 
The rapid and continuous growth of the company’s business already 
established in the great commercial centres of the kingdom, and tke 
possible expansion of telephony predicted to follow the initiation of 
the new policy of the Government, raises the question of additional 
capital somewhat earlier than appeared to be necessary until recent 
developments have made it possible to act upon a reasonable fore- 
cast of the future. The board have therefore determined to submit 
the matter to the proprietors at the forthcoming general meeting, 
and will then, in accordance with the accompanying notice, 
propose a resolution to the effect therein indicated. Retiring 
directors.— At! the general meeting four directors retire, and, being 
eligible, offer tremselves for re-election, viz, the Right Hon. Lord 
Harrie, G. C SI, G. C. IE., Mr. Charles Swain Agnew, Mr. George 
Hunter Robertson, and Sir Albert Kaye Rollit, MP. Retiring 
auditors.—The auditors, Messrs. Welton, Jones & Oo., also retire, and 
are eligible for re-election. Proxies.—A form of proxy is enclosed for 
the signature of the shareholders who may be unable to attend the 
meeting, and it is particularly requested that the proxy may bs 
signed and returned to the secretary, Oxford Court, Cannon Street, 
London, E. O., so that he may receive it not later than Monday, 
rd Jeb. The special direction of any shareholder will be 
o e 


Edison & Swan United Electric Light Company, 
| Limited. 


THE sixteenth annual meeting of the shareholders of the above com- 
pany was held at the Oannon Street Hotel on Friday, when the chair 
was occupied by Mr. J. 8. Forbes. 

In moving the adoption of the report, the OnarnMam said that 
those who attended those meetings from time to time would have 
learned the importance in their company of a certain reticence. 
They were surrounded by extremely keen competitors, and there was 
no particular reason why they should reveal more than would satisfy the 
proprietors, without prejudicing them with outside competitors. The 
profit and loss account showed a credit balance of £44,792, and after 
providing for the interest on the debenture stock, there remained a 
balance of £33,607 available for distribution. They had already pri 
an interim dividend of 6 per cent., and would declare a final dividend 
at the same rate. With regard to the profit and loss account, 
into the account 
was £148,110, while the stock in hand on June 30th, 1898, 
was £160,000, this item thus having been swelled to the extent 
of £12,000. That seemed a large sum to be locked up in stock, but it 
meant lamp fittings and a variety of things spread over a large 
number of towns in which they had depóts, Although in the aggre- 
gate it represented a large amount of money, yet patcelled out in a 
great many places it was a moderate amount, and not more than tbe 
business requires. Wherever they hada depot they had to have a 
large stock of fittings, asany shareholder would find on going to their 
depot in London. They had no misgivings as to the stock, as the 
book value of the atock was each year depreciated reasonably, and 
if it was jadiciously realised there would cortainly be no loss, but 
probably some profit on the book amount. 

The Eazy of LioHriELD seconded the motion, which was carried. 

The Снлтвмлн next moved, That a dividend be, and is hereby 
declared on the A shares of the company, at the rate of 6 per cent. 
per annum in respect of the six months ending June 30th, 1899; 
making, with the interim dividend paid on February 24tb, 1899, 6 per 
cent. on the ‘A’ share capital of the company as now paid up, in 
respect of th» year ending June 30th, 1899.” 

This was also seconded by the Hany of LICHFIELD, and agreed to. 

In announcing that the retiring director was Mr. J. W. Swan, the 
Снлінмах said that he had a message from that gentleman. Mr. 
Swan bad devoted a great deal of his time in his own laboratory to 
studying and improving the lamp. Of course а man of his great 
experience and scientific attainments was а very desirable aid to the 
company, and he wished him to say that in his opinion at that 
moment, the lamp made at the works at Ponder's End was the very 
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best electrical lamp in the world. Mr. Swan had tested the lamp 
with eve? kind of lamp made, and his conviction was that their lamp 
was the best. 


Mr. Dew moved the re-election of Mr. S wan as a director, and it was 


to. 
Replying to a vote of thanks, the CHArBMAN said he must not 
forget :о show bis appreciation of the work done by the s‘sff, to whom 
they owed a debt of obligation. 


W. T. Henley's Telegraph Works Company, Limited. 


Ax extraordinary general meeting of this company was held at 
Cannon Street Hotel, on Monday, July 31st, Mr. Sydney Gedge, 
M.P., presiding. The subjoined reroluticns were brought forward as 
special resolutions :— 


1. That each of the existing fully paid shares of £10 cach in the capital of the 
company be divided into two fully paid shares of £5 cach. 

2. That the following article be inserted in the articles of association of the 
company immediately after Article 8:—‘‘fa —АП shares in the capital of the 
company shall be held upon the terms that all, or any of the r‘ghts, privileges, 
advantages or restrictions attached to any class of shares may be affec'ed, 
altered, modifled, or dealt with in any manner with the sanction (whether pre- 
viously or subsequently given) of an extraordinary resolution as defined by 
Section 129 of the Companies Act, 1862, passed at a separate gencral meeting of 
the holders of the shares of that class. To any such gencral meeting all the 
үс оа of the articles of association of the company relating to general meet- 
ngs shall mutatis mutandis apply, but so that the necessary quorum shall be 
one-tenth the number of the members of the class holding, or representing by 
proxy, one-tenth of the nominal amount of the сее paid on the issued shares 
of the class, and that the holders of the shares of the class shall have the like 
right of voting as the holders of ordinary shares would have at an ordinary 
gencral meeting of the company.” 

8. That the capital of the company be, and it is hereby increased, from 
£180,000 to £800,000 by the creation of 24,000 new shares of £5 each, to carry 
dividend as from September Ist, 1°99, or from such iater date or dates as the 
directors shall determine. 

4. That the agree ment dated July 19th, 1899, and made between George Sutton 
on behalf of the holders of the preference shares of the company of the first 
part, Arthur Edward Salmon on behalf of the holders of the ordinary shares of 
the company of the second part, and the company of the third part be and the 
same is hereby sanctioned and ratified. 

5. That the said 24,000 ncw shares and the 6,000 preference shares of £5 each 
(arising from the sub-division of the 8,000 preference shares of £10 each created 
by special resolution in September, 1891) shall, as from September 196, 1899, 
rank together as one class of shares, and shall be called preference shares, and 
shall confer on their holders the rights following in lieu (as regards the holders 
of the said 6,000 shares) of the rights now belonging to them under the articles 
of association, namely :— 

(a) The holders of the pre’crence shares shell have the right to re^eive a fixed 
cumulative preferential dividend at the rate of 44 per cent. per annum on the 
amount paid up, or credited as paid up thereon, such dividend to be payable on 
March Ist and September Ist in every year, and the right on a winding up to 
receive in priority to any payment in re-pect of the ordinary shares payment of 
(1) all arrears of such preferential dividend, such arrears to be calculated down 
to the commencement of the winding up; (2) interest at 44 per cent. per annum 
on the capital paid up, or credited as paid up thereon, as from the commence- 
ment of the winding up to the time of the actual payment of such capital, and 
(3) a sum equal to the amount of such capital, but the preference shares shall 
not confer on the holders thereof any further or other rights to or in the protits 
or assets of the company. 

(^ Notwithstanding anything In the articles of association contained the 
holders of the preference shares shall not be entitled to be present or vote at or 
to receive notices of any general meeting of the company unless (1) The published 
balance sheet and accounts of the company for the finarcial year next pre- 
ceding such meeting show that the dividend on the preference shares has not 
been earned or (2) Default shall have bern made in paying the dividend on tho 
preference shares or any part thereof for the financial year next preceding such 
meeting or (8) A resolution for winding up the company or any resolution which 
directly affects the rights or privileges conferred by the preference shares on the 
holders thereof is to be proposed at such meeting. 

6. That rotwithstanding anything in the articles of association contained the 
directors of the company be and they are hereby authorised and directed (in 
case an extraordinary resolution within the meaning of Section 129 of the Com- 
panies Act, 1862, shall be passed ata separate genera! meeting of the holders of 
the preference shares sanctioning and ratifying the said agreement of July 19th, 
1899) to apply & sum of £80,000 out of the moneys standing to reserve account in 
the company's books in paying & special bonus or dividend of £100 per cent. on 
the capital paid up on each share arising from the sub-division of the 3,000 
preference shares created in September, 1891, to the person who shall on the 
date of the confirmation of this resolution as & special resolution be the 
registered holder of such share or entitled by transmission thereto, but so that 
the acceptance by any person of such bonus or dividend in respect of any 
share shall be deemed to ba an express acknowledgment that the said agree- 
ment and the apecial resolutions set out in the schedule thereto are binding 
upon him and upon every person claiming through or under him any interest 
in such share. 

7. That the directors be and they are hereby authorised to offer 6 000 of the 
new shares to the holders of the existing prefer» псе shares in proportion to the 
number of such sharesheld by them upon condition that upon the issue of such 
new shares to the holders of existing preference shares the same shall be paid 
up in full by applying the aforesaid special bo, us or dividend in payment up of 
the amount payable on such shares as by the said agrecment of July 19th, 1899, 
is provided. 

8. That subject to the provisions contained in the last preceding resolution 
the directors be and they are hereby authorised to issue the new shares on such 
terms at such times and tosuch persons as they shall in the interest of the com- 
pany consider proper. 

9. That notwithstanding anything contained in the articles of association the 
directors be and they are thereby authorised to make such regulations as they 
shall think fit providing for the surrender by any member of the company whose 
shares shall have been sub-divided or have undergone any alteration or modi- 
fication of rights of his certificate for such shares and for the issue to him in 
lieu thereof of a new certificate and any regulations so made shall be binding 
проп each of the members of the company. 


The Снатвман, in moving the adoption of these resolutions, con- 
gratulated the shareholders that, as a company, they wanted more 
money, which they could cmploy profitably. The busice:s had been 
Increasing—not by leaps and bounds, which were apt to be uncer- 
tain—but year by year, for cight or nine years, until it had atrived 
at a very tatisfactory position, as shown in the balance-sheet adopted 
in February last for 1898. For the year 1896 the available profits 
were over £20,000, in 1897 £24,000, and nearly £28,000 in 1898. He 
was not going to reveal secrets, nor to indulge ia prophecy, but the 
business gone on increasing to such an extent during the first 
seven months of 1899, com with the business in the correspond- 
Perd of last year, that if it continued, as they hoped it would, 
in the same proportion during the remaining five months, it would 
not be an increase of £4,000 or £8,000 in the available profits, bata 


E 


larger increase than that upon which he would have to congratulate 
them next February. There was therefore ample security for the, 
po dividend which ít was proposed to create upon the pre- 
erence shares in the company. The scheme might.seem perhaps a 
little complicated, and he therefore proceeded to explain it in detail, 
Таеу proposed to turn their £10 shares into £5 shares, upon the 
recommendation of Stock Exchange gentlemen, for the convenience 
of investors, believing that they would increase the market for their 
shares by giving them a smaller nominal value. Тае £10 shares now 
stand at £25 and upwards. The alteration would not affect share- 
holders in tho least pecuniarily. When increasing the capital on 
several former occasions they had offered new shares to the share- 
holders pro rata at something like 20 per cent. below the market 

rice, and all the necessary capital had ben promptly subscribed. 

at there were objections to continuing that coarse. The company 
was 57 so well now that on the old terms they would be raising 
the additional capital at a high rate, and as the directors had d 
14 percent. and had a prospect of increasiag that dividend, they 
felt their security for preference dividend was so good that it would 
be a better plan to issue the new capital by the creation of 44 per cent. 
preference shares. Then came the difficulty connected with the existing 
£30,0C0 preference sbares. When tbat oapital was issued it was 
necatsiry to pay 7 per cent. They did not then dream 
that the capi would require to Ъз raised to £300,000, 
and no provision was made for iner. asi 
ence stock by farther issues. With a view to getting rid of that 
stock they had arranged libaral terms withthe holders. That £30,000 
was valued in the Stock Exchange list at £58,000, and the board 
determined to ask the shareholders to give them power to give 
£60,000 in the new shares to carry interest at 44 per cent. Нз 
thought it was nota bad bargain for either th» ordinary or preference 
shareholders. The speaker referred to the great demand for cablog 
and wires for telegrapb, electric lighting and power purposes, and 
aleo to the Pacific cable project. The new capital would not be 
iszued unless it was going to earn large profits and pay big dividends. 
By the scheme they not only provided for their present needs in an 
economical fashion, bat kept the powers in their own hands of pro- 
viding further capital without using anything like compulsion on 
stccxholders.  T'ney proposed to offer the new shares to the share- 
holders in the first instance, ani they hoped that shareholders 
would find the capital within the next few months. They had had to 
make large purchases of copper and gutta-percha, and the large 
increase cf business necessitated a large expenditure for wages, &c., 


that  prefer- 


without immediate return in cash. Therefore, they wanted this. 


additional capital. They had nearly completed the new buildings 
which were to bs opened in O:tober They had an eye 
to future increase of business. If the resolutions were 
adopted they would come before au extraordinary meeting on August 
15th, aud after confirmation, applications fcr the new shares would 
be immediately invited. 

General Нотонікв on, OC. B., seconded the adoption of the resolu- 
tions, and after & shareholder had recommended the exercise of 
caution in adding a large amount of new capital, and advised them 
not to be deceived by booms, the resolutions were carried nem. con. 
Tae usual vote of thanks closed tLe meeting. 


Great Northern and City Railway Company. 


Tum half-yearly general meeting was held on Tuesday at the 
Westminster Palace Hotel, Sir Charles Scotter, presiding. 

In moving the adoption of the report, the CORAIBMAN stated that 
the progre:s of the works was in every way satisfactory. He had 
been favcured by Sie Douglas Fox, engineer to the company, with a 
detailed report dated July 285, from which it a inter alia, 
that at the Rogent’s Oanal the accass heading and shield chamber had 
baen completed, and everything was ready for the first shield; which 
was in course of being sent off from the maker's yard. The second 
shield, says the Times report, would follow within a week, and the 
remaining two were expected to be ready as soon as the contractors 
should bein a position to utilise then, it being their intention to run 
one tunnel somewhat in advance of the other. There had been some 
delay in the delivery of the shields. At Essex Road houses had been 
pulled down and the station site fenccd off, and sioking operations 
would be commencad at once. At Drayton Park, possession of the 
land for the station site had been obtained, for temporary por 
poses only, from the Great Northern Railway Company, and an 
easement hsd been arranged for with them for the construction of 
permanent works on their property south of the station. Among 
other materiale and plant, 200 tons of 16 feet tunnel segments were 
on the ground, and 80 tons of bolts had been delivered, while 
dynamos forthe electric light were being fitted together. Referring 
to the delay in the delivery of the shields, the chairman remarked 
that everybody coanected with trade and commerce was aware how 
exceedingly difficult it was to get any ironwork or mechanism com- 
pleted within contract time. There never was a period, he supposed, 
in the history of this country when the iron a id steel industries had 
ben in such a prosperous state, and this enterprise was only suffering 
in common with all other railway com s and other large under- 
takings in this respect. Still, the engineer assured him that he was 
not, considering ali the circumstances, dissatisfied with the progress 
which had been made. The accounts, professionally audited, con- 
tained a full statement of the financial position. In a short time, he 
added, the board would have to make another call, but it was a 
tacit understanding that the second call should not be made within 
е) certain interval of the first, and, of course, due notice would be 

ven. 

The Eart or LauDBBDALB seconded the motion, which was 
carried unanimously. 
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Angle-American Telegraph Company, Limited. 


Тнв directors’ rt to be presented to a meeting of proprietors at 
Winchester House on August 4th, at 2 o'clock p.m., reads as 
follows:— 

“ The total receipts from January 1st to June 30th, 1899, including 
the balance of £588 33. 7d., brought forward from the last account, 
amounted to £202,728 7s. 5d. The treffic receipts show an increase 
of £255 as compared with the half-year ended June 30th, 1898. The 
total expenses of the half-year, including the repair of cables, &o., as 
shown by the revenue account, amounted to £61,027 4s. 3d., being a 
decrease of £589 2s. 3d, as compared with the corresponding period 
of 1898. The directors, under the powers conferred upon them by 
the articles of association, have, before declaring the net profits, set 
apart the sum of £12,000 to the renewal fund, leaving a balance of 
£129,701 3s. 2d. One quarterly interim dividend of 158. per cent. on 
the ordinary stock, and of £1 10s. per cent. on the preferred stock, 
was paid op May 1st, 1899, absorbing £52,500, and a second quarterly 
dividend of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, amounting to £52,500 will be paid on Auguet 
Ist, 1899. The balance of £24,701 3s. 2d. will be carried forward to 
the next account. The cables and landlines of the company are in 
good working order.” 


The Liverpool Overhead Railway Company. 


Tux directors’ report for the half-year ending June 30th, 1899, to be 
submitted to the twenty-second half-yearly general meeting of the 
shareholders to be held at the Law Association Rooms, 14, Cook 
Btreet, Liverpool, on Tuesday, August 15th, 1899, at 3 o'clock, reads 
as follows :— 

" In presenting the half-yearly statement of capital and revenue 
accounts to June 30th, 1899, the directors have to report that the 
gross revenue receipts amount to £36,683 12s. 6d., and the wo 

sog to £24,924 5s. 8d. The number of passengers carrie 
duripg the last two years is as follows :— 


Half.year — Half.year Half. year Half-year 
ending ending ending ending 
Dec.81st, June 80th, Deo. 3lst, June 80th, 
1897. 1898. 1898. 1899. 

621,392 637,547 663,177 694,669 


First class eon eee 


Second clas ... 2,790,768 2,686,651 2,062,827 2,445,572 
Workmen (special m 

ckets)... . ... ... 1,055,380 1,148,743 1,268,917 1,435,038 

Total . . 4,467,490 4,472,941 4,894,921 4,475,279 


“ There has been an increase in the number of passengers carried 
of 2,338, but a decrease in the receipte of £946, mainly due to the 
extension of the time during which workmen’s return tickets are 
available, and to a decrease in the number of first class passengers, 
caused by the competition of the electric tramways. By consent of 
the Dock Board, trains are now run on the northern rection up to 
11.80 p.m. The Bill sanctioned by the shareholders at the last meet- 
ing for the equipment and working of the Waterloo and Great Crosby 
Tramways has passed both Houses of Parliament, and now awaits 
the Royal assent, and the work is being proceeded with. 


Китанов AOOOUNT. 


Receipts from passenger traffic amount to . £35,960 5 3 
Miscellaneous receipts — ... т isi T 723 7 3 
£36,683 12 6 

Less working expenses vis oe .. 24,924 5 8 
| £11,759 6 10 
Deduct interest on mortgage debentures ... 3,400 0 0 
£8,369 6 10 
Add balance brought forward, December $1, 1898 4,586 1 5 
Leaving available for dividend ... T . £12,945 8 3 


“ Out of this balance your directors recommend the declaration of 
dividends at the following rates (less income-tax), payable on and 
after August 17th next: 


5 per cant. per annum on preference shares ... £3,000 0 0 
21 „ " ordinary shares .. 5625 0 0 


leaving a balance of £4,320 8s. 3d. to be carried forward to next 


half-year. 
Certificates are a ded to the directors’ report, in which the 
engineer, Mr. S. B. Cottrell, certifies that the permanent way and 


rolling stock have been maintained in good order, 


The City of London Electric Lighting Company, 
Limited. 


In their half-yearly report the directors вау : —“ Your directors now 
beg to submit their half-yearly report to the shareholders, the issue 
of wbich has been deferred until the Select Committee of the House 
of Lords had given their decision on the provisional order for em- 
powering the Charing Cross and Strand Electricity Supply Corpora- 
tion, Limited, to supply electric energy in the City ol London in 
compelition with your company. Your directors regret tbat, not- 
withstanding the strenuous opposition of this company, the order 


has been confirmed. A copy of the speech of the company’s counsel, 
Mr. J. H. Balfour Browne, Q. O., is enclosed. Under these circum- 
stances your directors have been compelled to reduce the oompany к 
charges for electric energy to no higher prices than are scheduled in 
the Oharing Oross Oompany's provisional order. This must have 
a very serious effect on this company’s revenue, and your direc- 
tors can only hope that the increase of customers will be such 
as to ually mitigate the seriousness of the reductions. 
In view of the entire alteration of the position which has been 
brought about by the passing of the Charing Cross and Strand Oor- 
poration’s provisional order, your directors will seriously consider the 
licy of extending your company's area of supply in various 
irections. The demand for electricity in other districts would 
employ your company’s machinery during the times when it is now 
idle owing to the restricted demand in the Ойу, and consequently 
your company would be enabled to ch lower rates than are 
now being charged in the Strand and other districts, and which 
would stil be remunerative to your company. Your directors 
propose also to apply to Parliament, as soon as possible, for an 
Act to relieve the company of the obligations imposed by the Act of 
1893 as to depreciation and reserve fands, imposing in lieu thereof no 
уча gaat than are imposed on other companies which have 
their acoounts in the form prescribed by the Board of Trade. 
Your ctors, in view of the unknown effect which the sbove- 
mentioned reductions in the price for electricity will have upon the 
company's revenue, bave decided that it is inadvisable to declare an 
interim dividend on account for the six months ended June 30th last 
on the company’s ordinary shares. Warrants for the half-yearly 
dividend on the company’s preference shares will be posted on August 
9rd, 1899. The interest on the үе), debenture stock for the 
six months ended June 30th last has paid. Your directors have 
appointed Mr. Philip Debell Tackett, a very large shareholder, as a 
member of the board. The following statement shows the progress 
made by the company :— 


NUMBER оғ OusTOMEBS AMD Lamps CONNEOTED 
(after allowing for disconnections on account of removals, &o.). 


| | 
Рес. 81, Dec. 81, Dec. 81,|Dec. 81, Dec. 81,'Dec. Bl,July 19, 
1899. 1894. | 1895. 1896. 1897. 1898. | 1899.* 


———— ————— | — — | NE 


No. of customers | 

being supplied . 4,230; 5,808 6,822 7,414; {863 
No. (equivalent) of | | 

8-c.». lamps con- | | 

пес{еа ‚ | 65,841 | 185,460 195,817 А 996,018 | 855,895 390,808 


1,080 , 32,740 
„ 7 


* The corresponding figures on July 20th, 1898, were 6,715 customers and 
823,868 lamps. 


On July 19th, 1899, there were in addition 12,482 lamps awaiting 
connection, on completion of the consumers’ wiring, &5.” 


Chili Telephone Company, Limited. 


Тив annual meeting, held at Winchester House, E. O., on Tuesday, 
was presided over by Mr. G. Keith. 

In moving the adoption of the report, which appeared in the 
ErzoTRICAL REvIEW.in abstract last week, the CHA mM said that 
the period under review had been anything but favourable for 
successful business in Chili. In July last year the financial diffi- 
culties of the country brought about a suspension of the gold stan- 
dard and the sudden return to paper money. Since then, the cur- 
rency in which the company's rates had been collected had been at a 
large discount. The value had been as low as 114d., and the average 
144d. as compared with 1744. for the previous year. The business 
had not suffered so much in volume as in value. The subscribers had 
increased from 4,463 to 4,486, and the profit in Ohili was abont 5 per 
cent. less tban in the previous year. Every year the revenue suffered 
more or less from the irrecoverable amount written off against sub- 
scribers in arrears. That amount had been unusually heavy during 
the year, and the sales business had not been so large. Ali these 
things, brought about by the fall in the value of the currency, had 
told against revenue. They had to pay for their instruments and 
3 in sterling. Increase in currency value of salaries 
and ials had, with the lower rates of exchange, added largely to 
the year’s expenditure. If allowance were made for all those things, 
the profit in Chili had been well maintained, but when converted into 
sterling, its value came out at a decrease of £3,890 compared with the 
prenion year. This was practically a loss imposed on the company’s 

usiness by the sudden return of Chili to paper money. During the 
year £5,000 debentures had been issued to defray the cost of certain 
switchboard work. The result of the year’s working was that after 

lacing £1,340 to reserve, they recommended a 3 per cent. dividend 

or the year. The result was disappointing, but at the same time it 
was satisfactory to know that it was entirely due to the fall in 
exchange, and not to any falling off in business. With the value 
of the dollar the same as for the previous year, they would have paid 
the same dividend as for that year. The debenture issue ma on 
March 31st, and it had been extended for five years upon the same 
terms. The condition of the plant allowing subscribers to b» 
connected up at small cost, had helped in some degree to counteract 
the effect of the currency upon their accounts. The rates to users 
were fixed according to the 1895 Conversion Act fixing the par value 
of the dollar, but with the alteration in the value of thaf, 
they were giving attention to the adjustment of their 
charges. Since the beginning of the year the revenue had 
been improving, and the prospects of the basiness were very bright. 
The rise in copper and other products had stimulated business 
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and that was favourable to increased yates. Altogether the outlook 
was more favourable. 

The adoption of the report was seconded and carried, as were also 
resolutions declaring a 3 per cent. dividend, and re-electing the 
ii Pee and auditors. The nsual vote of thanks closed 

m Ё. 


Hobart Electric Tramway Company. 


Tus of the directors for the year 1898, submitted at the 
annual meeting held in London on 19th ult., stated that the revenue 
for 1898 amounted to £12,725, as against £12,380 for 1897, being an 
increase of £345, while the working expenses amounted in 1898 to 
£8,940, as against £8,858 for the previous year, being an increase of 
only £87. After payment of debenture interest, administration and 
other expenses in Hobart and London, there is a small loss shown of 
£90, repairs to the rolling stock having been very heavy during the 
past year. The revenue for the current year is steadily increasing 
even over that of last year. 


Submarine Cables Trust. 


Ax extraordinary meeting of the second certificate holders of the 
Submarine Cables Trust was held at Winchester House, Old Broad 
Street, on Friday afternoon, for the purpose of electing a new trustee 
to fill a vacancy in that body. 

„ o 
propose е vacancy a tment o Я 
Olement Bleyd Oolwin, O.8.T. d T 

This was seconded by Mr. Pember, and agreed to. 


Nernst Lamp, Limited. 


xtraordinary meeting of this company was held at Win- 
chester House, Old Broad Street, H. O., on the 28th ult., when the 
directors submitted their report and balance sheet. The object for 


which the company was formed, vis, the flotation of the Nernst 
Electric Light, having been accomplished, the chairman, 
Mr. Wanklyn, stated that it bad been decided that the company 
should be wound up voluntarily and the asseta divided amongst the 


shareholders. 16 was proposed that 21,500 shares in the new com- 
pany should bs held in trust by the chairman, until certain negotia- 
tions with Prof. Nernst for the acquisition of his royalties on all the 
English business were completed. 


The CHAIBMAN having moved the adoption of the report and 


accounts, the motion was seconded by Mr. Drake, and after some 
discussion, was passed. Resolutions to the effect that the directors 
shonld receive 3,500 shares, and the solicitors 1,000 shares, and that 
21,500 shares be allotted in trust to Cyril Wanklyn, the 


were passed; and it was resolved that the company be wound п 
ach ray W. Ohsplin, Dashwood House, belag appoir ted 
q T. 


Official Announcements re Companies. 
Тни following have been struck off the Register of Limited Liability 
Companies :— 


Akester Electro-Motor and Accumulator Company, Limited. 

Anders’ Telephone Company, Limited. 

Danison Auto-Telegraph Machine Syndicate, Limited. 

Economic Electric Speciality Company, Limited. 

Electrical Plant , Limited. 

Globe Electric Company, Limited. 

Hermite British Hlectro- Bleaching 55 

Lineff Electric Traction and Lighting Syn , Limited. 

Mexican Gas and Electrico Light Company, Limited. 

New Electricity Supply pany of Croydon, Limited. 

Omnibus and Tramcar E c Lighting Company, Limited. 

Phosbus Electric Battery Syndicate, Limited. 

Rogers Aro re сори Limited. 

Self-Generating c Vehicle Light Syndicate, Limited. 

Tayler-Smith Electric Oompany, Limited. 

Notice is also given in the London Gazette that unless cause is shown 
to the contrary within three months, the following companies will 
likewise be struck off the register :— 


“ Blot" Electric Accumulator, Limited. 
British Electrical and Industries Oompany, Limited. 
British Electrical Cycle and Motor Engineering Oompany, Limited. 
Electrical Investments Trust, Limited. 
Electric and General Exploring Syndicate, Limited. 
Electric Transformer System, Limited. 
Feed Water Parifier Syndicate, Limited. 
Franco-English Motor Oar Factory Company, Limited. 
Leatherhead Electric Lighting and Power Oompany, Limited. 
Maxim Foreign and Oolonial Motor Syndicate, Limited. 
Phoenix Accumulator Syndicate, Limited. 
Pioneer Motor Oar Syndicate, Limited. 
Practical Primary Electric Battery Syndicate, Limited. 
N es есен Lightin, and Pose 0 Limited 

c g and Power Company, > 

Incandescent Lamp Syndicate, Limited. 

South Manchester Electric Supply Company, Limited. 
Walton-on-Thames Electric Lighting and Power Oompany, 


Limited. 
X Ray Syndicate, Limited. 


Aluminium Company, Limited. 


Тив report for the 19 months ended June 30th shows a net 
profit of £19,801, after paying the debenture interest and writing off 
£2,076, the amount at debit of the suspense account. The directors 
recommend a dividend of 20 per cent. on the share capital cf £65,000, 
the balance of £6,801 being carried forward. The resolutions for the 
reduction of the capital by the extinction of three-fourths of the 
“ B" shares, the remaining one-fourth ranking part passu with the “A” 
shares, having been sanctioned by the court, the arrangement has 
been carried out, and the existing B" shares will participate in the 
dividend now declared. The amount, £15,000, by which the capital 
is reduced, owing to the re- arrangement of the B" shares, is applied in 
reduction of the cost of the works at Oldbury. A sum of £11,388 
is applied in reduction of the amount at which patent rights stand 
in the books of the company. This is the sum realised by tale of 
patents in Germany and Canada during the past year. 


Waterloo and City Railway Company. 


Tux report for the half-year ended June 30th states that the gross 
receipts, less Government duty, amounted to £18,114. Frem this 
amount the London and South-Western Company bave retained 
£4,690 in respect cf the working expenses, leaving the sum of £8,424 
payable by them in order to provide, under the agreement of March, 
1894, for a dividend at the rate of 3 cent. per annum on the 
company's ordinary and borrowed capital. Tbe number of passengers 
carried during the past eix months was 1,715,825, exclusive of s:ason- 
ticket holders, who numbered 747 at June 30th last. Good progress 
has been made by the Oentral London Railway Company with the 
subways and approaches at the Mansion House and Royal Exchange, 
and these are expected to be completed by the end of the year. 


Prospectuses. 


Durma the past few days there bave been several 35 before 
the public. of Messrs. Browott, Lindley & Oo. (1899), the well- 


known engineers of Patricroft, near Manchester, invited applications 
until yesterday afternoon for part of £50,000 6 cent. preference 
and £50,000 ordinary capital, all in £1 shares. The nominal capital 
and 25,533 ordinary fully рма shares in part payment of the pur 
and 26, ully peyment o ur- 
chase pe It is intended to extend the works and at once puro 
a considerable quantity of the most modern labour-saving tools and 
machinery. When these extensions are completed and equipped, the 
company will bs in a position to make engines of the largest power, 
and to doa very large business under very favourable conditions. 
(The largest engine that could be built in the present works is about 
2,000 K Р.) The record of the business from the first has been one of 
almost uninterrupted p and expansion, and the firm hasearned a 
very high reputation, it among the foremost firms in the 
country for its leading production, viz., modern engines of all the 
leading t for use with electrical generators for lighting purposes, 
and for the distribution of power for electric tramways and general 

urposes. Most of she leading firms of electrical engineers in the 

nited Kingdom are customers of the firm, and large and AE 
contracts have been carried out, or are in hand, for local authorities 
and private companies. A list of the most important is given with 
the prospectus. The orders in hand at the present time exceed in 
value those at the beginning of the year (which were then larger than 
usual), and are sufficient of themselves to keep the works fully em- 
ployed for many months ќо come. The auditor’s certificate shows 
that the result of the working of the business for the four years, 1894, 
1895, 1896 and 1898 was an average annual profit of £3,111 15s. 6d. 
In 1897, the year of the great engineering strike, a loss was incurred of 
£2,630 Os. 11d., but this has fully recouped, in part by the 
undivided profits brought forward from the previous year, and as to 
the balance out of the profits of the succeeding year. The profit, as 
above mentioned on the four years named, is equal to the rate of over 
10 per cent. per annum upon the share capital and borrowed money 
employed in the business. The turnover of 1898 was far the largest 
in the history of the com . The present works have recently 
been valued by Messrs. eatley Kirk, Price & noone: as а going 
concern at £23,785 1s. 8d., and Mr. Wallis Rivers Goulty (who has 
retired from his firm) bas been invited and has joined the of 
this company. | 

The vendor company, who are the promoters, fixed the purchase 
price at £44,000, to £8,000 preference shares, £26,522 o 
shares, and balance, £9,478, in cash. Out of the latter the vendor 
company will pay off the existing debentures. Tho present issue 
гата us new works and plant, £41,954, and for working capital 

14,046. 


The prospectus of the Electrical Castings and Engineering Com- 
pany is in circulation, inviting applications for the £30,000 capital in 
£1 shares, but the directors will not proceed to allotment until the 
sum of £24,000 has been subscribed. The vendor and promoter of 
the company is Mr. J. Hardie McLean, whose name is known to our 
readers as the late managing engineer of the Oxford Electric Com- 

y, and more recently as a director of and engineer to Messrs. W. 
ucy & Co., Limited, of Oxford. The objects of the company are to 
carry on business as manufacturers of castings, forgings, and apparatus 
for electric lighting, power, and, in fact, all electrical and other pur- 
poses connected with electrical and general engineering developments 
and improvements. The prospectus refers to the great and growing 
demand which exists for;castings and forgings for electrical purposes, 
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opening out a wide field for making a speciality of this class of work, 
which is said to have been much neglected up to the present. Mr. 
Hardie McLean has obtained special knowledge during bis service 
with Messrs. Lucy to qualify bim to act as managing director of the 
new concern in the construction of electrical castings, for Mesere. 
Lucy carried out lighting and traction contracts for a large number 
of important towns. The new company will acquire certain works, 
&c., already equipped, at Wednesfield, and will extend the same at 
a cost of 46.500. The vendor assigns certain electrical patents and 
the goodwill of his business as an electrical and mechanical engineer. 
The total consideration to be paid is £15,350 (£9,350 cash and the 
rest in shares). Above and beyond this the present issue is intended 
to provide £8,000 for working oapital. Among the directors we 
observe the name of Mr. Thomas Parker, of Wolverhampton, who 
will devota a good deal of attention to the company's interests. 


The Wiring Company, Limited, prospectus has been published in 
the Hastings local press, inviting subscriptione for £10,000 share 
capital (2,500, 6 per cent. preference; and 7,500 oidinary shares, all 
£1). The oom pany has been formed primarily to work a free wiring 
contract with the Hastings Corporation. The company acquires in 
connection with its proposals, certain local installation businesses, and 
Messrs. Bruce & Wordley, the proprietors thereof, have been appointed 
managing directors for seven years. Mr. W. M. Mordey is consulting 
engineer and technical adviser to the company. 


The Renewable Electric Lamp Company, with a capital of 
£150,000, has invited applications for its 50,000 6 per cent. £1 pre- 
ference, and 100,000 £1 ordinary shares. The list closed yesterday. 
M; refer to the concern in an article appearing in another part of 

is issue. 


Tramways Uaion Company.—This company announoe 
that the transfer of the Bucharest and Madrid undertakings is 
expected to be completed shortly, and that the company will then be 
p into voluntary liquidation. The 44 per cent. first mortgage de- 

ntures of £100 each will thereupon become payable at £110, and 
the company, having already sufficient funds in hand, offer to pay 
the debentures off at once at £110 with interest to date on holders 
making application to the secretary. 


Correction.—In our report of the annual meeting of the 
Langdon-Davies Electric Motor Company last week the word Car” 
somehow or other slipped into the heading. Our readers probably 
noticed the error, as the Langdon-Davies Electric Motor Company 
does not make motor cars. 


Bournemouth and Poole Eleetricity Supply Com- 
pany.—Tae direc‘ors have declared an interim dividend on the pre- 
ference shares a' the rate of 43 per cent. per annum, less income-tax, 
for the half-year ended June 30th last, payable 15th inst. 


Metropolitan Electric Supply Company.—Au interim 
oe at the rate of 5 per cent. per annum, payable August 14th, is 
clared. . 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending July 29th. 1899, were £1,119 105. 3d.; receipts for week 
свае оту 29th, 1898, £890 8s. 8d.; aggregate, July, 1899, to date, £4,458 

8. 


The Bristol fee Jule Sin; ep eere REAL нта уе әт. же M NM 
Weak soning М 28th, 1899, were £8,404 1s, 4d. ; period 
1898, 28,021 1s. 3d. ; increase, £853 0s. Id. 


The Оу and South London Railway Company.—The rece for the week 
ending July 30th, 1899, were £958; week ending July 81st, 1898, £994; 
decrease, £86. Total receipts for half-year, 1899, £41,700; total receipts 
corresponding period, 1898, 44, 757; decrease, £57. Miles open, 8}. 


The Dover Corporation Blectric Tramways.—The receipts for the week 
ending July 29th, 1899, were #913 8s. 4d.: week ending July 80th, 
1898, £204 19s. 54. ; increase, £48 Ss. 11d. Total receipts to date, 1899, 
45,212 15s. &d.; corresponding period, 1898, £4,174 6s. 2d.; increase, £1,038 
98. 6d. Miles of track open week ending July 29th, 1899, 8; week 
ending July 30th, 1898, 8. Car miles run week ending July 29th, 1899, 
4,555 ; week ending July 90th, 1898, 8,967. Number of cars, week ending 
July 29th, 1899, 11; week ending July 30th, 1898, 10. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, July 28th, 159, were as follows:—D. U. T. Oo., horse cars, 
#2,127 193. 10d. ; ditto, electric cars, £1,367 19s. 8d. ; D. 8. D. Co., electric cars, 
£1.175 188. 5d.; total, £4,671 178. 61.; corresponding week last year—D. U. T. 
Co., horse oars, #2552 бв. 4d.; ditto, electric cars, £653 8s. 8d.; 
D. 8. D. Co., electric cars, £1,065 183. 8d. : total, £4,271 63 10d.: increase, 
£100 108. 8d. Aggregate to date, £18,090 18s. 3d.; aggregate to date last 
year, £17,865 9s 1lld.; increase to date, £225 8s. 4d. Worked:—The mileage 
open is 18 miles electrically, 26 miles by horses, as against 12 miles elec- 
trically, and 80 miles by horses, for the corresponding period last year. 


The Liverpool Overhead end Company.—The receipts for the week ending 
July 30th, 1899, amoun to 41,779; corresponding week last year 
£1,788; decrease, £136. 

The South Staffordshire Tramways Company.—The receipts for week ending 
July 28th, 1899, were £656 178. Id.; aggregate receipts for 80 weeks, 
£19,220 15s. 84.; week ending July 29th, 1898, £644 ds. 2d.; aggregate 
receipts for 00 weeks, £18,890 19s. 


STOCKS AND SHARES. 


Wednesday Evening. 


Hap our Market Notes been penned two days ago, it would have been 
а sorry tale that we unfolded. There has been, since we last wrote, 
& slump in eleciric lighting shares which shock the market all over, 
and caused a fiatness among even the soundest descriptions. A 
general reaction, however, by this time has brought the greater 
number of shares to much about the same prices as we recorded a 
week аро, yet the aftermath of the fall remains, and so does the fact 
of the City of London Company having passed its interim dividend. 
That was the pivot upon which the market swung downward, the 
announcement coming as a kind of climax to the company's troubles. 
For our part, we are inclined to the opinion, which has also found 
favour in the Stcck Exchange, that this unhappy incident has been 
unduly msgnified by those pessimists who foreraw in this atep the 
incipient signs of breaking-up of tke City of London Company. 
But what else could the directors do? Face to face with 
a formidable competitor in the City, committed to a policy 
of drastic reduction of charges for lighting; handicapped in 
every direction by the bigh-handed action of the Corporation, 
surely the safest, most prudent, course to adopt wu to 
reserve allthe strength they possibly could in view of the unknown 
liabilities ahead. To have declared a dividend, however well the 
company could have afforded it, would, under such circumstances, 
have been an act of stupendcus folly, a fact which must be patent to 
the most irritated shareholder. The directors are doing their best in 
a difficult situation, and however much they may have muddled 
matters in the past, their present line of action in striking boldly into 
the enemy’s camp by applying for powersto conduct their operations 
in the Strand, shows that they mean to leave no stone unturned in 
their endeavour to redeem their company’s old position in the Share 
list. 

Charing Oroes shares took part in the general fall, and Metropolitans 
also declined. It was, however, the declaration of its usual interim 
dividend by the latter company that helped to rally the general 
market. Chelsea Electric are still dull, ssllen under 8, but Oountys 
have kept their force remarkably well. The 6 per cant. Preference 
shares are a thought easier, allowing forthe dividend of 6s. per share. 
Westminsters are a welcome exception in the flabby list, the price 
being 5s. better, as the shares are now ex dividend. 


The telegraph market is very quiet, and almost the only changes 


noticeable are occasioned by the deduction of dividends. Anglo- 
American Preferred were picked up a little, the ides being that the 
stock looks cheap, as it returns an investor slightly over 5 per cent. 
at 114. In several cases the dividend was recovered as soon аз it was 
knocked off, this being notably so with regard to the senior sscurities 
of the Eastern Telegraph Company. Eastern Ordinary stock 
recovered part of the £3 5s. per cent, deducted last Friday, but 
Eastern Extensions have b»en very quiet. The number of recorded 
bargains each day is rapidly dwindling now that the excitement in 
this section is calming down, but the “markers” in the Stock 
Exchange find that the decrease in this acction is fully made up by the 
greater activity of the electric lighting market. Great Northern, of 
Copenhagen, developed weakness early this week on account of a 
seller having appeared where no demand existed for the shares. 

The electrical railway department is characterised by a 
drop of two points in the price of Waterloo and City Ordinary. 
Some disappointment is felt that the company should only 
have paid the guaranteed dividend. Central Londons, too, 
are out of favour, althcugh there are not many months 
left before the line must be completed. There is no feature 
to remark in City and South London. Among other traction shares 
B:itish Electrics are dull, despite the daily witness that is being 
borne to the superiority of electric motive power over horse flesh. 
New General Electrics are 4; Potteries Electric Traction 14—15. 
At the meeting of the Metropolitan Railway stockholders the other 
day, the chairman announced that an electrical train would probably 
be tried within a couple of months on their system. The Metro- 
politan Districts Company is paying 33 per cent. on its 5 per cent. 
Preference stock, as against 4 per cent. a year ago. 

Aluminium “A” weakened on the pnblication of an excellent 
showing for the past year, and the shares are looking cheap at their 
present price. Electric Construction shares quickly added the 
dividend to their price after its deduction, as did Consoli- 
dated Telephone Constructions, which had to recover six-filths 


of a penny. National Telephone Ordinary, and the Third Pre- 


ference shares advanced still further upon the causes to which we 
alluded last week, assisted by the issue of an excellent report. The 
Telegraph Manufacturing and Construction shares exhibit no quotable 
difference. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Btoci ei Closing iig ns done 
osing 08 uring 
Present NAMB, ог Dividends {ог Quotation, Quotation, week ended 


xci the last three years. July 26ih. August 2nd. лш 2nd, 


. 
— ——n—— | ⁵. . . Ó———ÓÓMM .  MÓ— — € . — ——— | —— J—MÓMM —————À | — — ———— ——— | ————— : [DÀ  á—Ó——MMÀ QM ÀX 


1896. | 1807. | 1808. Highest.| Lowest 
124, 4001 African Direct Telegraph, 4 % Debs. esse 1100 |. |... |... [100 —104 [100 —104 p as 
25,000 | Amazon Telegraph, shares. 10 | ... es see 8 — 4 8— 4 + sss 
125,000 Do. do. 5% Debs., , Мов, 1 1 to 1, 250 Red. 100 | ... E 85 — 90 85 — 90 РРР . 
906,560!) Anglo-American Pe 9 ass . |Btock £2 18s| 8 £8 95| 62 — 65 61 — 64 xd T 
8,047, 2201 Do. 6 Ф Pref. see eos T peni 680 6 6 % 114 —115 113 —114 xd| 114. | 113 
8,047,2201 Do. do. Deferred... ...  .«. ... |Btoo .. 88. J 139— 144 | 139— 144 | 14 
206,151 | Brazilian Submarine Telegra "RS E] 7 % 7% |... | 15 — 153 | 15 — 154 15A| 15 
75,0001 Do. do. 5 K Debs. 2nd series, 1906 .. © x E 108 —112 тт is 
44,000 | Chili Telephone, Nos. 1 to Ph 000 .. cad да i t 21— 8 
10,000,000$| Commercial Cable m io) 8 8 `% Tes ap 188 —193 8 vus 
1,882,528! Ро. do. Sterling 500 year 4 % Deb. Stock Red. . |104 —106 [104 —106 1054 | 1042 
224,850 | Consolidated Telephone Construction and Manufacturing 1075 2 145 1 3— 1 i—  ixd| ... — 
16,000 | Cube Telegraph ... s ЕР ix igs ..| 10 | 8 8 9 — 10 9 — 10 T 35 
6,000 Do. 10% Pre. 10 10 10 10 18h— 194 | 184— 104 
12,981 | Direct Spanish Telograph ... aes Т - 5 | 4 4 ids 4— 6 4— 6 = ius 
6,000 Do. do. 10 % Cum. Pref. es s. 5 10 € 10 e | 91— 104 | 94— 1 101 9 
80,COO0 Do. do. 44 % Debs. Р б БО о n .. 103 —107% 108 —107 me 2s 
60,7101 Direct United States Oable  ... "T * 2018 Ф | 34% | 38%  112— 121 | 114— 12 
120,000 | Direct West India Cable, 44 % Reg. Deb. vos s. | 100 | - .. |100 —103 |100 —108 $$ T 
4,000,000 | Eastern Telegraph, Ord. Stock es ae se Stock 63 7 95, 7 % |151 —156 150 —155 ха! 153 | 1494 
1,795,000 Do. 80 Pref. Stock 100 .. us .. | 99 —103 98 —102 xd| 100 99 
89,900 Do. Debs., yable Angust, 1899. „ 1005 5 . 101 —104 101 —104 xd - 
1,432,2681 Do. 4 Mort. Deb. Stock Red. ^. |Btock| 4 4, . 1115 —120 115 —120 "m zdi 
250,009 Eaten tart 1 ма Chins Telegraph ..| 10/7 7 Т Ф |144— 15 144— 15 141 | 14 
5 us v. Sub.) Deb., 1900, red. ann. 
16,001 f due ваъ) TOM mecum j| 100 све 99 —103 |99—108 |... |... 
64,4001 Do. do. Beerer, 1, 060—8, 975, 4,827—6,400 100 | 5 5 .. {100 —103 100 —103 - i 
830,0001 209 1%) Deb. deos is 5 Stock. 4 4 .. 116 —121 114 —119 xd| ... | .. 
astern an uth can Telegra oh, 5% Mort. De 
85,1001 1500 ted. Ang, gps, Meg 5%) ertt ) 100 eo. 99 103 99 108 |... 4 .. 
46,5001 Do. do. do. ee 2,844 to 5, 500 100 
300,000} Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 103 —106 |101 —104 xd 


102 —105%, 102 —105% | 103 


300,0001 Do. 4% Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 "ee е 
99 dA 108— 11j 102— 113 | 113] 10; 


5 
5 
4 
4 
180,227 окы and Trast ies "T sis aaa .. | 10 | 44 
180, Do. do. 6 95 Pref. eee 000 eee 10 А 


150,000 Great Northern Telegraph, of A 120 fl ‘a ..| 10 [1 
89,500 Halifax and Bermuda Cable, 4495 Ist Mort. Debs., 100 
within Nos. 1 to 1,200, Red. Е 


16 — 154 |15 — 16h | 154 | 15 
80 — 82 | 29 — 81 30} | 295 


eee 100 —103 100 —103 eee eee 


* 
В eee eae 100 —103 100 —108 eee TII 


17,000 | Indo-European Telegraph aes e 05 | 25 [10 7 10 Ф 10 % | 48 — 52 48 — 52 
100,0001 London Platino-Braxilian Telegraph, 6 Ф Debs. ... 100 6 6 . . 109 —112 |109 —112 e 
71,000 Montevideo Telephgne, Limited, Ord., Nos. 1 to 71, 000 .. Ls T i— 4% 1— 4 , 
84,000 Do. do. 5% Pref., Nos. 1 to 84, 000 Ii a us i— 1 1— 1 
490,000 National Telephone, 1 to 490,000 soe ... oon eee 5 53 6 Ф 6 54— 5 58 — 58 5 53 
15,000 Do. 6 % Cum. lat Pref. ... ec ..| 10 |6 6 6 124— 184 | 13 — 14 134 
15,000 Do. - а Cum. 2nd Pref. ... 10 6 6 6 124— 134 13 — 14 4 . 
250,000 Do. Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 61— 5h bi— 58 58 
1,829,4711 ро. Deb. Stock Red. Stock 84 83 34 99 —102 99 —102 100 
171,504 | Oriental Telephone d leo., Nos. 1 to 171,504, fully paid 1/5 5 5% i— — 
100, 0007] Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4. 4 103 —1C6 103 —106 
11,889 Reuter's ecc eee eee MILD T eee eee 8 5 5 7 Ку 8 7 тт 8 өз 
8,881 | Submarine Cables Trust vas ese ove ee ». |Cert.| ... A 180 —185 |180 —185 bad T 
68,000 United Biver Plate Telephone eee eee eae 5 5 % 6 % • 44 — 54 44 — б • 
161,783! Do. do. 5 Debs. еее eee eee Stock eee eec * 104 —107 104 —107 
200, 000] West African Telegraph, 5 95 De 100 5 5 |... 100 —103 100 —108 oe one 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—58, 008 24 | ... eo eec i— 1 i— 1 A - 
150,000 Do. do. 495 Debs., 1—1,500 gua. by Bras. Bub. Tel. 100 | ... sss we |101 —104 |101 —104 sa i6 
889,621 | Western and Brazilian Telegraph 4 Y Deb. Stock Red. ... |Stock| ... MS .. |108 —106 |103 —106 M des 
88,821 West India and Panama Telegraph TII 060 eee 10 1 2 eco 1i— 14 15 — là ] eee 
84,568 Do. do. do. 6 9 Cum. lst Pref. 10 | 6 6 .. | 104— 104 | 104— 104 10} | .. 
4,669 Do. do. do. 6 & Cum. 2nd Pref. . 10 | 6 6 iss 8)— 9i 8$— 94 - ese 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1, 800 | 100 | 5 5 .. (108 —106 |108 —106 ia eee 
158, 1001] Western Union of U.S. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 ve 1100 —105 |100 —106 ue - 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Oharing Oross Strand Electricity Supply ove 5/675 7 * 8%|10—11 | 94— 10 10j 
20,000 Do. do. do. 4d 96 Qum. Pref. 5 TI) 5g— 61 5$— 6} wee 
84,000 helsea Meotrisity Supply, Ord., soo өөө ove ove 5 5 6 6 Ф 71— 84 75— 84 
100,000 Do. do. do. Ф Deb. Stock Red... Stock 4% | 4 .. 112 —114  |112 —114 sas. Ih Sess 
60,000 | City of London Blectrio Lighting, Ord. 40,001—100,000 ... 10 7 10 6 12 — 14 11 — 12 134 | 114 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 | 6 6 6 13 — 15 124— 133 134 | 12$ 
400,000 Do. 5% Deb. Stock, Heo (іва. at #115) ‘all paid ... | 6. 5 .. 128 —128 |123 —128 T уаз 
40,000 | County of Lond. & Brush Prov. Elec. —40,000 | 10 ni nil | nil 11 — 113 |11 — 113 
20,000 Do. do. do. 6 V 720.001 —60.000 10 6 6 V 6 & 133 — 14} 13 — 14 ха 
220,000 Do. 44% Deb. Stock, Prov. Certs (£609, to be paid) Rd... А .. | 62 — 54 51 — 63 885 
17,400 | Edmundsons Elec. Оогр., Ord. Shares 1—17, 400 51... 5 7 54— 6 51— 52 5% 
19,661 чом созде Electric light Supply, Ord., 101 to 19, 661 5; .. | 4 6 71— 83 7 8 72 
12,000 7 ‘Cum. Pref.. 517%|7 a 8i— 93 83— 94 
110, 000 London Electrio Supply с Limited, Ord. T" 8| .. es ss 84— 4 84— 4 poe s 
48,050 n. do. 6 Ф Pref. 5 us . 6 5 62— 7 63— 7 х1 613 63 
100,000 do. do. 4% Ist Mt. Db. Stock Rd. Stock saa .. |104 —106 105 —107 1064 | 106 
62,600 Metropolitan Electrio Supply, 101 to 62, 500 zos ..1 1015% 6 |5 Ф | 153— 163 | 144— 153 16 143 
22,500 Nos. 62,501 to 85,000 „> 10 e 15 — 16 14 — 15 14 
220, 0007 Do. 4% Firat Mortgage Debenture Stock TEE! 4} 117 —119 117 —119 
6,452 Notting Hill Electric Lighting "3 * 10 | 4 6 6 % | 154— 163 | 15 — 16 15 153 
81,980 | Bt. James’s and Pall Mall Electric Light, Ord. .. 5 10375 14475 144 161— 174 | 16 — 17 ха 16 163 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 xd 
66,000 | South London Electricity Supply, Ord., £4 paid ... ssi b ... ss "A 44— 4 4 — 4} Ua n 
79.900 | Westminster Electrio Supply, Ord., 101 to 80,000 wie 519 Y 112 % 112 % | 144— 15} | 144—154 хі 15 143 
* Sabject to Founder's Shares. t Quotations on Liverpool Stook Exchange. 
{ Unless otherwise stated all shares are fully paid. 1 Dividends paid in deferred share paranti; pronis being vred as capital; 
Dividends marked § are for » year consisting of ibe latter р of one year and the rst part of the next, 


"+906 THE ELEOTRICAL REVIEW. гта. 45. но. 1233, Avaver 4, 1899. 


SHARE LIST OF ELECTRICAL OCOMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present | BE | Dividends for cers 
Issue. NAME, Share the last three years. ja abun, * ond. 
60,000 ent '* A" shares, Nos. 1—60,000 ... e ... 1 |10 0% 10 om — vi— 4 34— 8 
90,000 4 y ^4 1st Mort. Deb. Btock Red. eae Фое Stock "TT 95 —100 95 —100 
80,000 Pritisk — Traction К 5 ..| 10| .. as 6 * 18 — 19 171 184 
O. е d: 80, 1—40, 000 
10,000 { | 5 prem. all pd.) 10 9 00 TS EIL 14 — 144 14 — 144 
20,000 Do. do. Nos. 40,001—60,000 | 10 | ... S .. | 1BB— 144 | 18$— 144 
200,000 Do. do. 5 x Perpetual Debenture Stock . Stock А ius .. 1187 —130  |127 —130 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3| nd | ad |... | M— 2 1j— 2 
90,000 Do. do, i Non cum. ES Prof., 1 to 90,000 2 яй | 4 SB . | Me 2)— 28 
125,0001 Do. do. eb. Stock e. |Stock| ... TS .. 1110 —114 110 —114 
50,000 Do. do. 200 nd Deb. Stock Red. Stock 101 —104 |101 —104 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 10 0% 19% 16 [4 144— 154 | 144— 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock .. 112 —115  |112 —115 
85,250 | Central London Railway, Ord. Shares WC a Ср ОО] sus se „. |104— 11 101— 10g 
178,808 Do. do. do. ES pad | 10|... iss е 8i— 9 81— 
61,088 Do. do. Pref. half-shares £8 paid T ME DER eae "s 23— 3} 23— 8 
71,447 Do. do. Def. do. £5 paid x deer ШЕ dee vis 54— 5i 5ł— 5 
630,000} City and South London Railway ... .. Stock 12% 14%] 24%] 67 — 69 67 — 
22, do. Ord. shares, Nos. 1 to 22,5600 „, 10. .. | 4t— 5 61— 6 
82,008 Отар & Oo., US to эз, 096 os S. LT ÿ˙ 4 31 — 4 84— 
st Mort. в., 1 to 900 
100,000 £100, and 901 to 11,000 of £50 Red.. | 99 —102 199 —102 
99,261 | Edison & Swan Utd. El. Lgt., «А? shares, £8 pd.1 to 99,26 5 6 6 2— 2 2— 24 
17,189 Do. do. do. “д” Shares, 01—017,189 5 sf 6 7 6 4 — 5 4 — 
844,028 Do. do. do. 4 % Deb. Stock Red. | 100 est * | 95 — 97 95 — 
112,100 | Electrio Construction, 1 to 112,100 ... | 2] б 6 6 24— ^ 2$ — 
25,000 Do. © iX Pa um. Pref., 1 to 25,000 T 2 T. T. 7 8 — 8 — 
140,800 Do. Perp. ist Mort. Deb. Stock e. (Stock) ... ies .. |10] —104 |101 —104 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... det 21.5. n a 6— 3 §— 
9, 6001 Greenwood е Batley, T 71% Pref., 1 to 9,600 „| 10| 7 7 7 11 — 13 11 — 13 
8,000 Do. do, 7 9 Pref. | 10| 7 7 7 7 19 — 21 | 19 — 21 
50,000 Do. do. do. 44 Mort. Deb. Stock. Stock 44 44 .. 111 —114 111 —114 
50,000 | India Rubber, Gutta- Percha and Tre h Works ee | 10 |10 10 10 Y 21 — 22 21 — 22 
800,000 Do. do. do. Ist Mort. Debs. | 100 m . . 102—106 |102 —106 
87,500 Liverpool Overhead Railway, Ordeal... 10, 21% 349 83 — 8 | 8— 8} 
10,000 Do. do. Pref., 210 paid... =... | 10| Б 5 6 13— 144 | 14 — 1 
87,850 | Telegraph Construction and Maintenance . 12 | 15 15 15 88 — 42 87 — 41 xd| 39 38 
150, Do. 4 95 Deb. Bds. 5 1 tol, 500 Red. 1000 . 100 | ... re wee 1108 —106 |108 —106 104 | ... 
18,400 Telegraph машасы Ог ‚ Мов. 6, 601 to 20,00 ... 5| .. n its 9j— 92 9)— 92 - m 
18,400 Do. do. 595 Cm. Prf. Nos. 6,001 Чо 20,000 БЇ an vi ses 52— 6} bi— 6} = Pe 
540, 0001| Waterloo and City rui Ord. Stock... wae . | LOO] ... ies 8 95104 —107 102 —105 104] | ... 
F rippers ra ess otherwise stated all shares are full d. 
Ыр corked i i jeas consiéttag a hà labar pact ol doe guar ert the Bent past of tae next: dm 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
| шиш лый К о Supply, Ordinary £5 9 % bet. 104. National Electric Free Wiring, 10s. paid, Ne · 
British , no market ; 7 . no market. Smithfield Market Electric, 2—3 nom. 
House-to-House, 4 44 Debentures of £100, 108. 100 T. Parker, £10 (fully paid), 182. 


and htabri Electric Shares 
GI (fay ald) af ioe Ine Prato nee Os 
(шу JE rea ты » 4—8. T 103—106. Dividend, 1 


V Bank rate of discount 3 per cent. February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, August 2nd. 
Increase or METALS, &o. (continued). This week. | Last week. Inc. or Dec. 
OHEMICALS, &o. This week. | Last week. | Decrease. - 
f Bbonite Rod eo oo ee per lb. 8/- 
Acid, H f n» Sheet .. "m per ib. pus 
а : [осо oe ee per owt. е 5 / eo g Oopper Bars ee ee Фо рег 
а L N ee oe эө per сті. Ld ey: ee g Wire (basis price) ee per Ib. 1944. 
а ОхаНо.. eo 0. per ont. . - " f „ Sheet. „. Per ton 
а „ Sulphuric .. А ee рег owt. Ls 4 f » Rod e e» per ton £88 
а Lal Ki i per owt. His РЫМ Vs Сеш morer Wire e» o peti 98 
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THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Discussion он Mn. SmxLL's Papan OX “ CONDENSERS FOR 
Exxoraro Liaut anD Powms SrATIONS."* 
Tus Onaman (Mr. Rider) said he hoped those engineers who had 
adopted condenser plant, or were about to do so, would speak, so that 
they might have a first-class discussion. 

Mr. Onamen (Glasgow) thought that the extra column in the 
table of cost was a very good suggestion. On the broad question of 
condensing compared with non-condensing he did not think there 
was much doubt that in all stations of the larger size they would 
have to use condensers. Apart from the чаоб of economy, there 


artificiel rain being poured in considerable quantities into the streete 
at the time of a heavy load, and he nearly got into difficulty with his 
committee ovor it. They wished to know what he could do to pre- 
vent it, and he said the only thing was to suggest that people walked 
down another street. For the information of other engineers who 
might be in a similar fix, he might say he was not troubled any 
more. Mr. Snell had mentioned that in some place the pumps were 
being driven from high speed engines. 

Mr. SNELL: At Poplar they are about to be. 

Mr. Онлмин said it was a question which interested all of them 
very much. He had not seen how to join air and circulating pumps 
at present. He believed a marine engine fitted with air and circu- 

g pumps only ran 120 a minute. As to evaporativa condensers, 
he quite agreed with Mr. Bnell that the difficulty was in having to 
put them at such a distance from the engine. Everything pointed 

to best results being obtained by ge the condenser close to the 
engine. Of course, there was the further practical difficulty, apart 
from the fact that any current set up in the exhaust leading to the 
condenser caused a great deal of loss of vacuum, of leakage from апу 
joints which had to be dealt wish. He wished Mr. Low had been 
there to have given information on pcints of that kind, because he 
had been experimenting in the matter, and the information he could 
have given the Association would have been most valuable. Thearrange- 
ment of the exhaust pipe from the engine to the condenser had every- 
thing to do with the amount of vacuum getting inside the cylinder—the 
mere fact of opening suddenly from the exhaust pipe in the engine 
into a pipe of larger diameter spoilt the vacuum to a large extent; 
there was a whirl set up which had the effect of choking the vacuum, 
and this was got over by DE on a tapered nozzle. About the 
` ejector condensers, Mr. Snell had not specifically mentioned the trouble 
of the oil getting into the condensing water, and having to be got out 
of such a quantity. It was obvious that in the ejector arrange- 
ment all the oil in the exbaust steam got into the cooling tank. 
Another great objection to the ejector condensers, to his mind 
he did not see how they could p:ssibly make tests of the efficiency o 
the engine plant. One gentleman who was ly ad ing the 
use of the ejector condenser, tried to explain to him that there 
was no сае whatever, and that it could be done by calcu- 
lations from the temperature of the water; but he thought 
that argument was not quite good enough. Mr. Snell 
made some mention of the oil question, and here again he 
wished Mr. Low could have been with them. The question of using 
graphite in the cylinders inatead of oil had received considerable 
attention from various people, and while it seemed successful to a 
cerfain extent, the last time he was at Rugby Mr. Low showed him 
the inside of an engine which had been run experimentally with 
| graphite, and the internal parts were completely rusted out, The 
was that the engine had been left standing a short time, and the 
absence of all grease of any kind might be aggravated by the presence 


of graphite, and the result was rust. Mr. Low's conclusion was that 


if you keep.an engine running always 
but under the ord conditions of c lighting plant graphite 
appeared to be rather dangerous. As to the type of condenser which 

y would have to use future, he had come graduslly to Mr. 
Snell's conclusion, that the cooling-tower arrangement was the best. 
They did not like to put the condensers on the rocf for the reasons he 
had pointed out, although the arrangement һай the advantage of 
giviog them more engine room. He differed from Mr. Snell in one 
small point—ho did not think he should put the condensing plant 
below the floor. The condensing plant was usually put away out of 
sight, and if they went down below they would see something they 
would rather not have seen. He preferred to have it, unsightly as it 
might seem, in sight of the engineer, just as he intended to have the 
sanitary arrangements in sight as one walked round. The more these 
details were open for inspection the better. 

Mr. WoBprsGHaM (Manchester) ssid he felt that he could not 
refrain from complimenting Mr. Snell on the excellent paper he had 
read. It was thoroughly practical throughout and very useful, and 
the given in it would be useful to many of them. He entirely 

wi:h Mr. Snell as to the advisability of condensing; he thought 
the position he took up was quite unassailable. He thought also 
that he was right io advocating surface condensers as being the 
best. Quite recently he (the speaker) had had to consider the ques- 
tion of the type of condenser to use, and although the surface con- 
denser was во much more expensive than tho other types, there was 
no doubt its advantages were sufficient to compensate for them. He 
agreed with Mr. Bnell's figures as to cost. Ths extra cost of surface 
condensers over jet condensers represented £8,000 at Manchester, but 
he came to the conclusion that it was worth while to have them. Ia 
the case of the large engines—about 3,500 н.р. each, with a consider- 
able upward margin--he had arranged that the surface condensers 
should bs driven from the engines, and each condenser should be in 
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two independent halves, so that if one half broke down they would 
have another to work upon. Of course, with these engines there was 
none of the difficulty of high speed. They only ran 75 revolutions a 
minute. Mr. Ohamen asked whether he thought the rise in tem- 
perature in the water was sufficient to enable one to determine 
accurately the efficiency of engines. He did not, and 16 was one 
determining factor which made him go in for surface condensers, so 
that he could measure the steam consumption. He did not believe 
in putting in tests which he had no possible means of carrying out. 
The oil filter required a groat deal of attention, and he was afraid it 
was one difficulty in connection with surface condensers. He had put 
in all sorts of pains and psnalties whereby the engine builders had 
to keep oil out of the boiler. Whether they would do it or not was 
quite а different mattor. He did not believe there was any thoroughly 
satisfactory oil separator in the market at the present time. 

Mr. Excis (Bolton) also complimented Mr. Snell on his very able 
paper. This subject was ex'ramely interesting to them at Bolton, 
inasmuch at they were neat a river which measured abont 5 feet 
wide by 9 inches deep. Up to the present time they had ben 
absolutely unable to go in for condensing, but it was now necessary 
tbat they should do something in the matter, inasmuch as they were 


pat in engines of larger s:z3. They had decided to put ina 
odge enough to condense the steam during the hours of light 
load, and they were at the same time preparing to put on oooling 


towers to work in conjunction with the lodge during the hours of 
heavy load. That was the only way in which they could get out of 
their difficulty at Bolton. 

Mr. BARNARD (Hull) remarked he was also very much interested in 
the paper of Mr. Snell, especially in the remarks about ejector con- 
densers—not so much in the arguments for or against as in the practical 
methods of working which he assumed. Не had been trying to work 
these ejector condensers on the lines laid down—that was, under the 
water seal—bat he had found it preferable to work them without the 
water seal, He knew that he was working against the instructions 
of the makers in that matter, bat he found that since he had 
been breaking the water seal from the condensers he had not known 
failure in the vacuum, whereas he had failure previously. They 
did not rely entirely upon the water return valve, but he had 
put an air cock in the exhaust chamber of the engine, 
and he started the engine with the air cock open before opening the 
volume of water to the condenser. When he got a little pressure in 
the exhaust chamber he opened the water valve, and he invariably 
got his vacuum immediately. As soon as the vacuum showed in the 
gauge he closed the air cock of the exhaust chamber. Each engine 
had its own condenser, and they all discharged into a large iron pips 
which had an open end. Another thing that he had not adopted was 
the automatic atmospheric exhaust. He had not the least objection 
to shutting off the column of water in their condensers at any 
moment on full load. The only result was, that they occasionally got 
a little back pressure in the exhaust. 

Mr. J. KLEIN said that it might be of interest to state that a sur- 
face condensing plant, combiaed with a Klein cooler of the Tower" 
type, was working at the Bristol Wagon Works. In this type of 
cooler the water wai only raised to a height of about 20 feet, the 
tower surroundiuz the cooling stack being 60 feet high. The 
difference in temper. tare between the interior of the tower and the 
atmosphere outside caused a draught up the tower which supplied the 
necessary air for ovaporating a portion of the water and for carrying 
away the vapour. Several towers of this type were working success- 
fully in this country, and a large plant to deal with the condensing 
water for some 3,000 E P. was being erected for the City and South 
London Electric Railway. These tower coolera occupied more space 
than the fan coolers, but their advantage was that there were no 
moving parte, and the draught was obtained without expenditure of 
power. Of course, where sufficient space was not available, fans 
must be used. As to the oil question, it was extremely difficult to 
separate the oil from the water after condensation. He had 
found that the best way of removing the oil was by a 
separator in the exhaust pipe between the engine and 
the condenser. No trouble was then caused by the oil in the 
condenser, and the separator was much simpler and more efficient 
than the filter used for removing oil from the water. The oil was 
separated from the exhaust steam by changing the direction and 
reducing the velocity of the steam, thé action baing similar to that 
of an ordinary steam separator. 

Mr. RurHven Мовват said the author of the paper had told them 
that Poplar intended to drive surface condensers from high speed 

They ran about the usual high speed, not the highest s 

of all. He daresay they were aware that very often the centrifugal 
ump was connected directly with the shaft, and air pumps were 
ven by means of reducing gear. This was the arrangement Mr. 
Blackman had put in at Poplar. The gear was set at the 
back of the engine on the extension main shaft, and beyond 
that again came the circulating pump. He believed two or three 
makers of high speed engines had expressed approval of the idea and 
believed it wculd come greatly into use. The advantage in separate 
condensers was that they could always obtain their vacuum easily 
before they started the engine. This was important where they started 
the plant quickly. Ths elimination of oil was a difficult matter, and 
he fancied the process which Mr. Klein mentioned, but he heard 
the other day that some chemists in London had perfected a process, 
which was shortly going to be put on the market, by which oil was 
entirely eliminated from the water in eome manner 
present know about. He was sure, if it came to anything, they would 
all be interested in it. It was said to be very cheap and very efficient. 
In the meantime, having looked at the question carefully, he had . 
come to the conclusion that the 285 possible way, if they could spare 
the space, was to treat the condensed water in the same manner as 
they would if they were dealing with dirty water—put it through an 
ordinary sand-filter. 


he did notat 
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Mr. Мовгвт said he quite agreed that the best form of condensin 
plant was the surface condensing plant. As Mr. Wordingham ha 
pointed out, it was possible to test es ch engine separately by the dis- 
charge of water from the engine into the condenser, provided there 
was no leakage on the water side. But the difficulty which arose in 
connection with condensing plant, ss had been pointed out, was that 
the oil got into the water. He believed it was impossible at present 
to remove all the oil from the water, but when one had seen the con- 
densed steam: passed throngh a filter and eventually pumped into a 
boiler and used there witbout any disadvantage, one was led to 
believe that a slight smount of oil in the water was not always detri- 
mental, Mr. Snell had pointed out that he had at his station engines 
ruoning with very little oil. There were many marine engines running 
with no oil at all, and the only time it was used was when entering 
port, when a little oil was put in the cylinders to keep the parts from 
rusting. With regard to the lubrication of engines with graphite he 
must say it had not been successful. They bad tried mixing graphite 
with the oil, but neither had зеп an advantage. It was difficalt to 
compare the cost. Some stations would require a different length 
of pipe. The cost of surface condensing plant was often very much 
increased by the arrangement of pipes. 

Mr. Movgram (Huddersfield) remarked that he could not agree with 
Mr. Snell in his wholesale condemnation of the jet condenser. It they 
took a lesson from some of the large cotton mills in Lancashire they 
would be able to get satisfactory results on exactly the same lines as 
they were doing. Dealing with the beginning of the paper, the 
would find that the temperature of the incoming water was exceed- 
ingly low and the temperature of the incoming steam was propor- 
tionately low. Therefore, if they got a high pressure, the results 
would be better than if they had to use an intermediate metal, which 
was losing heat. Speaking of marine experience, they were bound to 
uso surface condensers on board a boat, because they could not use 
sea water. There they could not possibly use oil, otherwise it would 
get into the condenser, and they would be troubled with the boilers. 
In Huddersfield they tried the marine dodge, and ran for two years 
without oil; then they renewed the whole of their pistons and rings 
and started again on oil. Any engiceer of large knowledge would tell 
them that oil, or a lubricant of some sort, was necessary. Graphite 
he had tried, and it was not all that could ba desired; it got into the 
passages and bottoms of the cylinders and clogged up the spaces 
down there. Really it was not much use in its present form. 

Mr. Quis (Blackpool) dealt with the question of the separation of 
oil from the condensed water. He said he had two classes of filter— 
one sand and coke and the other sawdust. He passed the condensed 
water through both. He did not know exactly to what extent it did 
take it out, but he knew there was plenty of oil on the far side of the 
condenser. A chemical process had been in use in some electrical 
chemical works in the Midlands which was said to be cheap and 
efficient, but so far as his experience of filters went, по make at 
present was cheap or efficient. 

Mr. ANDREWS (Hastinge) desired to thank Mr. Snell for bringing 
this interesting subject before them. At Hastings they had to 
pay about 9d. per 1,000 gallons of water, so that the ordinary surface 
condensing was ont of the question. They had but little space for 
cooling towers, and their site appeared to be in a particularly advan- 
tageous position for evaporative condensers. Consequently, about 
two years ago they put up a vertical tube evaporative condenser. 
During the two years a great deal bad been spent ih altering that con- 
denser, ia order to obtain ia satisfactory vacuum. In a recent 
discussion he ted ont that one of the chief improvements they 
had been enabled to introduce was the connection of the nests 
of tubes in series instead of parallel. Another improvement, 
he thought, was that they drained the condenser by gravity. 
They connected the bottom of the condensers with the hot 
well by one or two vertical air pipes, and the vacuum in 
the condensers sucked up a column of water, which constantly 
balanced itself. He due agreed that the chief objection to evapora- 
tive condensers was that they were bound to put them of Йө roof 
some distance from the engine house. One of their ear . 
ences was & vacuum of about 23 inches in the air pump, and about 
24 inches in the engine, and now they got about 18 inches in the 
engine, and 20 in the air pump. The opinion they had arrived at at 
Hastings was—the larger the condenser, the less the vacuum. They 
got a better vacuum when working at fall load than when working at 
one-tenth load. There was а difficulty with air leaks which, to his 
mind, was the only real difficulty in working evaporative condensers 
with suocess. 

Mr. FrETOHNB (Ashton-under-Lyne) referred to steamers running 
without oil, and said he was told the reason of trcuble in the cylin- 
ders was using a little oil. If they once used a little oil they had 
trouble. He had seen engines running apparently satisfactorily 
without oil. 

Mr. HionrizgLD (Bt. Helens) was not clear that the cooling tower 
system would get rid of the evils. The question of the cylinder 
lubrication depended mostly upon the quality of the steam put into 
the engine. No doubt, with wet steam, the cylinders would run 
fairly well without any lubricatioa at all, but with superheated steam 
it was different. 

Mr. Н. B. SPENCER sounded а note of warning as regarded air and 
circulating pumps worked by the main engine. Some years ago, 
when he was with an engine insurance company in Manchester, he 
had occasion to analyse the various breakdowns of engines that had 
occurred over а considerable period. He found that about 20 per cent. of 
these were due to failures of air pumps or condensers. He thought that 
electrical engineers were much more free from accidents with their 
separate condensiog plante than if they had had pumps worked even 
by slow speed main engines. The advantages of having the con- 
densing plant independent of the main engine were now being 
recogaised, and he might add that bis father, Mr. John Fred. Spencer, 
who had had a good deal to do with the introduction of the surface 


condenser, had designed, some 30 years ago for Woolwich Arsenal, 
some середен surface condensers, two of which were working 
ssti:factorily, and had advocated the use of such arrangements 
for large engines. He questioned whether it was worth 
while endeavouring to work engines without oil. Although now 
ssible with saturated steam, there could be no question that in a 
ew years’ time most of the gentlemen present would be using super- 
heated ateam, and oil would then be a necessity. Some years ago he 
һай had to do with an engine at Bristol which was finally worked 
without oil after several vain attempts had been made to remove oil 
from the condensed steam by filters. The boiler was of the West 
India type externally fired, and the entrance of oil into the boiler 
was immediately followed by softening of the plate over the furnace, 
thus it was absolutely necessary to exclude it. To enable the engine 
to work without oil & saddle was fitted over the slide valve on 
Mesers. Thornyoroft's system. This ment was successful, but 
involved a good deal of attention. Не believed that the oil difficulty 
was best solved by the means Mr. Kleia had referred to, namely, by 
eeparator in the exhaust pipe, which had recently been found suc- 
cessful in several instances. | 
Mr. Tarres (Southport) remarked that they had two jet condensers 
which worked satisfactorily. With regard tothe cooling towers, they 
had lately been considering the question, and they decided in prefer- 
ence to construct a reservoir to hold about 1,000,000 gallons of water, 
purpose. That 


not gtaphite. 

Mr. BUTHRRLAND (Worcester) said he had been specially interested 
in the on of the paper referring to the circulation of water. 

Mr. SNELL, in replying upon the discussion, thanked his hearers for 
the way in which they had received the paper. Ав he had previously 
stated, there was nothing new in it, but it had proved a nucleus for 
an interesting and, he hoped, useful discussion. He was glad that 
an engineer of such vast experience as Mr. Ohamen sgreed with him 
on the question of condensers, but he had been surprised at the 
statement of Mr. Barnard as to the obtaining of a satisfactory result 
without using the water seal. He had since learnt that Mr. Rider 
was also running one without the water seal. His experi:nces of 
evaporative айына had not been о? a very pleasing kind, and he 
sonla bardly realise anyone going in for the old-fashioned jet 
condensers. As to the use of oil, he could only say that during the last 
18 months they had been running without oil, except a flashing on 
Saturdays, just to prevent the rusting of the cyliuders. 


TELEGRAPH RATES TO THE EAST. 


Tax following 1:tter, to which reference was made on p. 169 of our 
last issue, was inadvertently omitted .— 


To raw EDITOR or THE '"Triwxzs." 


Bir,—I beg leave to reply to the observations made by Lord Tweed- 
dale at the annual meeting of the Eastern Telegraph Company. My 
intention is only to deal with that portion of his remarks whic 
relates to the views of the deputation of members of the House of 
Commons Committee for the reduction of telegraph rates laid before 
the Ohanoellor of the Exchequer. For, Sir, the comments which you 
yourself make upon the whole tenor of the company's defence are so 
remarkably trenchant and incisive, that we do not consider it neces- 
у to add anything to the statesmanlike view уоп take in the public 

rest. 


Lord Tweeddale denounces my statements as inaccurate and irrele- 
vant. This denunciation, as I hope to show, categorically, is based 
upon false premisses and gratuitous assumptions. 

1. That I asserted that because the companies were subsidised, the 
tariff should be very much less. What I said was (and the shorthand 
report is before me), that their position was not er that of a 
private concern, because of these subsidies, and that the public were 
therefore entitled to claim the assistance of the Government in 
regard to obtaining lower tariffs, either by means of pressure on the 
companies, or by the adoption of alternative routes. 

2, That I represented the amount of the Australian subvention as 
£42,000. What I did say was, in the hearing of the whole depnta- 
tion, that the companies were in receipt of an amount of £32,000 
yearly, to continue for 30 years, thus making, inclusive of a subsidy 
of £1,000,000 sterling from the Imperial Government, the very con- 
siderable sum of close upon £2,000,000 sterling. 

3. That I stated the amount of dividend as having been 7 per cent. 
for & great many ген past. What I did say was, that the dividend 
for nine years ending 1896-97 was 64 per cent., and the subsequent 
two years 7 cent. As throwing а flood of light upon the true 
inwardness of the real percentage represented by the dividends, I 
quoted from the report of the Pacific Cable Committee the following 
extract from the Economist. 

" But i¢ must be remembered that these are rates payable on a 
watered capital, and that they represent considerably bigher returns 
upon the money actually put into the cables. Thus the Eastern 
capital was watered to the amount of £819,500 and the Eastern 
Extension to the amount of £472,500, aud a dividend of 63 per cent. 
on the Eastern capital should read as 84 on the original capital, while 
7 per cent. on the Eastern Extension capital means over 9 per cent. 
on the capital prior to its being watered. Beyond this, these com- 
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po» have worked themselves into a strong рин by not dividing 
the full extent prcfits legitimately earned. The dividends have 
been no guide to the profits made, and if requisite the tariffs would 
be reduced without affecting the payments to the shareholders.” 

4. That Ivouched for the existence of a special reserve for the 
purpose of duplicating the cables. Well, Sir, I took the reserve 
funds of the Eastern and Eastern Extension, which, on the best pos- 
sible information I was able to obtain, now stand at £2,137,000, at 
the lowest computation, and, deducting therefrom the 1} million at 
the credit of the ordinary reserve funds, I treated the reme inder as 
representing the spccial reserve which, by a consensus of opinion in 
mercantile circles, is assamed to be earmarked for the purpose to 
which I made reference. If this balance is not wholly sufficient, it 
is certainly an appreciable nucleus towards that purpose. 

5. That I stated that business men of other countries have their 
messages carried at an enormously cheaper rate. This is perfect! 
true, but not in the sense in which he interprets it, because, Bir, 
was endeavouring to call attention to the disadvantages under which 
our merchants are labouring, and I now quote verbatim from the 
shorthand i ph :— 

“ Onr people were forestalled by the business men of other ocuntries 
being enabled to compete owing to the enormously cheaper level of 
rates levied by the companies within their possessions. For instance, 
a Frenchman can send to Tunis or Algeria for jd. per word; the 
Russian can send to most of his colonies, even as far as Vladivostok 
(6,000 miles) for 4d. per word, whereas the merchant in Great 
Britain pays no less than 4s. to Indis." 

Then, Sir, tarning to my statement in regard to the vuloerability 
of cable lines, Lord Tweeddale tries to rebut our conclusions by 
instancing the absence of injury to cables during the wars between 
Turkey and Greece and Ohina and Japan. To demonstrate, Bir, the 
utter irrelevancy of this, I need but recall to his memory that neither 
of the defeated nations had at all a reasonably strong пату to 
attempt cutting cables, whereas in the instance I did mention—that 
of the war between Spain and America—both the combatants in 
virtue of the comparative strength of their respective navies, as illus- 
trated by the stubbornness and duration cf the struggle, were able to 
and did most «ffectually sever the cable in the sphere of their imme- 
diate operations. 

6. Then, Bir, I drew attention to the glaring inequalities of the 
rates to the East. To that Lord Tweeddale replies that it was 
because the tariffs were practically controlled by the European 
Governments.” Now let us test this assertion. A word to Fao, at 
the head of the Persian Gulf, passing over Garman, Austrian, and 
Turkish Government lines—further, a word to Jalfa, passing over 
G :rman, Russian, or Turkish lines, are the one and the other c 
“64d..” but as toon as the private companies get hold of that word to 
transmit it further, the rate goes up by leaps and bounds. So that 
although the chairman’s bare statement is literally correct, the 
inference he seeks to draw from itis fallacions, inasmuch as the 
European control he insiste upon 
that salutary control is withdrawn our troubles begin. 

Bir, even an “irresponsible politician " has some notion of logic. 

As regards the specially high rates to India upon which the depu- 
tation Jaid so mach stress—a view which cbtained the hearty con- 
currence of the Chanc:llor of the Exchequer—it must be a matter of 


satiafaction to kcow that the companies are now prepared to 


negotiate for a reduction. The public will have learned with still 
greater satisfaction the newly-born seal of the companies to contri- 
bute to the 5 of telegraphio facilities as evidenced by their 
proposal to lay a new cable from South Africa to Australia —а pro- 
posal all the more meritorious as it is divested of all appeals for 
Government or extraneous support. 

In conclusion, I may be allowed to offer the companies a word of 
congratulation on their expressed desire to second the efforts of the 
House of Commons Ccmmittee to obtain a full and searching inquiry 
by means of а Royal Commis; ion, or its equivalent. 


I remain, your obedient servant, 


EpwABRD Sassoon. 
Hó41 Mé:ropole, Folkestone, July 21st. 


THE STANDARDISING OF LIGHT RAILWAYS. 


Ма. Pam's reoent paper on this important question before the 
Hiagineering Oonference did not, it is true, produce much discussion, 
bat it has stirred up a letter from a Westminster engineer which does 
at least open out the peculiar bent of mind of den sens of that 
quarter. Writing to the Engineer, Mr. Bhelford takes an entirely one- 
sided view of light railways. He can talk about nothing but 
locomotives, nor can he discuss the light railway, except in ite 
co-relations with steam traction. He ap entirely to shut his 
eyes to the fact that the future of light railways is far more likely to 
be bound up in electric than in steam traction. From the subject of 
light railways, he rext bounds off to that of bridges. That West- 
minster engineers have ruined English foreign-bridge business is 
pretty surely wrong, but they soon will unless they mend their 
ways and n to learn what bridge work is. Mr. Shelford’s 
remarks on this subject merely beg the question, and goa long way 
to show that the burden laid upon Westminster has not been 
undeserved. Mr. Shelford’s letter is a plea for ringing the changes 
of design to the uttermost. 

It is, perhaps, fortanate for Americans that their bridge builders 
bave been the rolling mills themselves, or pretty closely affiliated 
thereto. Hence the practical solution they have arrived at whereby 


mature, such as the dra 


is towards cheapness; the moment 


the mere consultant, with pupils to осзару on drawings, has not 
been able to spread himself so freely as he has done bere. We do 
not wish to be understood as standing up for American bridge work. 
8» far as it goes it is sound and good, though it is, perhaps, too finely 
cut in material Bat in its cost per pound it is cheap, and it is an 
easy matter to secure an American bridge of greater strength by 
simply specifying for heavier loads. A bridge built for a load we 
may call 150 would be strong for a load of 100. It is the way they 
go to work, and the large number of uniform sections that they keep 

stock, that enable American bridge builders to compete so success- 
mr ana it is just in these points that Westminster engineers go 80 

т astray. 

Nor is it in bridge work alone. In all branches we find specifica- 
tions issued from Wostminster by men who may be perfectly sound 
in their knowledge of principles, that are a laughing stock to 
specialist engineers in construction who are equally well versed 
in principles. As we have before said, the duty of the con- 
sultant is to see that his client gets the best value in the market, 
and not to design things himself unless 16 ie necessary. It is 
рне that this о:азз for new design arose from the time when 

estminster was the home of the early railway engineers, who were 
really called on to ee All engineering dealing with the face of 

nage cf land, the training of rivers, the making 
of a dam across a valley, finde certain fixed environmen", and the токе 
must be specially designed to fit in with nature, and such articles as 
tunnels cannot be bought by the yard, and may probably form subjects 
of special desiga; not so the common brick which lines it nor the 
dynamo which lights it. 


Se 


TRIP GEARS AND HIGH SPEED ENGINES 


Im a recent communication to the Mechanical Engineer, Mr. Jas 
Dunlop criticises the abandonment cf the wrist plate in trip gear for 
valves, All the earlier Oorlies gears employed the wrist plate move- 
ment. Our author states that two of the oldest firms in the country 
as regards Oorliss gear, still use the wrist plate. As most of our 
readers will know, the wrist plate is simply an oscillatiag disc 
worked by the eccentric, and carrying four pins, to which are 
attached the rods of tbe four valves. By suitab'e choice of the 
position of these pins upon the plate the relative aagular movement 
of the virtual crank arms of the wrist plate and of the valves them- 
sclvzs can be во d. termined as to give very d. ff arent movements of the 
valve crank arm and the wrist plate. In this way is iatroduced a 
period of waiting, and it is during the waiting od that engage- 
ment of the tripping edges must take place. In thie way the speed 
of rotation of a trip gear engine may Ъз mads 30 per cent. faster 
than for an engine in which the wrist plate is not employed. 

Oar author enters fully into the question, dealing with tbe actual 
fraction of a second during which the trip must effect its 
engagement. As regards the mere question of trip engagement, a 
wrist plate will allow of double the rotative speed being attained that 
is possible without the plate, though ia actual practice this cannot 
be said to hcld good, as there entera into the question the noise ard 
clatter of contact, and this reduces the s of rotation which is 
possible apart from these iteme, which include shock on the contact 
edger, inertia and valve load due to unbalancad steam pressure. 
While fully appreciating all that Mr. Danlop has to advance, we 
feel inclined to doubt the benefits of trip gear, and the virtue of ал 
extremely square edge at cut-off. 

Tbe virtues of the Corliss valve as a mere cut-cff valve were very 
loudly extolled, whereas the real virtue of the original valve lay in 
its effective cylinder drainage, the Corliss gear being usually applied 
to horisontal engines, with the exhaust valves below the cylinders. 
Practical engineers have learned to recogni:e the folly of carrying to 
an excessive length all such matters as expansion and superfine 
valve gears. They realise that most engines are rated at too low a 
power, that expansion, as aimed at, is still apt to be greater than 
economy demands. Only recently we found some engines to be very 
much more economical af loads very considerably above normal than 
at the rated load, and especially where maximum loading is a ques- 
tion of a few occasional moments only, do we find engines made too 
large. At the same time we fully agree with the author of the paper 
under review that the wrist plate motion bas perbaps been too lightly 


abandoned by Corliss maker.. This has b:en often done more 
чай ae sake of producing an original motion than to obtain any real 
c fit. 


Rheostats.—We have received from the Ward Leopard 
Electric Company their catalogue of Carpenter enamel rheostats, 
containing information regarding 125 different standard forms, all 
of which are castomarily carried in stock by the company. There 
have been large reductions made in the prices, brought about by 
improved methods of manufacture. The price is now only about the 
same as when they were first placed upon the market in 1892. Th: 
list is so arranged that a rheostat can be selected for almost any 
possible use on any commercial circuit, for while they are designed 
for use as field rheostats, the complete data given as to number cf 
steps, ohms, ampere capacity, sizə, &c., enable one to pick out one 
suitable for use in connection with ventilatiog fane, organ blowers, 
centrifugal pumpe, storage batteries, and all such special applica- 
tions for continu»us duty purposes. 
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THE WORKMEN’S COMPENSATION ACT: 
MEANING OF THE TERM WORKMAN. 


A case which raises one of the most important and, at the 
same time, one of the most difficult points upon the con- 
struction of the Workmen’s Compensation Act was heard on 
May 3let in the Rotherham County Court. When the Act 
first came into force employers and employed were alike 
solicitous to know who was entitled to the benefits which it 
conferred. It seems to have been hitherto taken for granted 
that its operation was confined to those injured while 
employed in actual manual labour, but according to the 
decision of the arbitrator in the Rotherham case who awarded 
damages to a colliery deputy, the term “workman as used in 
the Act is capable of a wider and more comprehensive in- 
terpretation. The facts of the case, which are reported in 
another column of the present issue, are shortly as follows :— 
The plaintiff was the legal personal representative of 
Matthew Allott her husband, who had been employed as 
colliery deputy by the defendant company, and who was 
crushed to death on February 24th last. No dispute arose 
as to whether the accident occurred in the course of the employ- 
ment, the important issue being whether the deceased 
man was properly included in the definition of the 
term “workman” as contained in the Act. By 
that definition every person who is engaged in 
employment, whether by way of “manual labour or other- 
wise,” comes within the scope of the Act. For the 
dependents of the deceased, it was urged that the words “or 
otherwise" made the Act apply. The nature of Allott’s 
employment may be gathered from the evidence which was 
given by the witnesses :— He had a standing wage of 358. a 
week. He had absolute authority when the manager was not 
present. He had no manual labour of any kind. In oross- 
examination, however, it was elicited that the deceased some- 
times stirred up the fires of the ventilating furnace, and 
that he had also lit the fires on a Sanday. At the conclusion 
of the evidence the arbitrator said: —“ The manager of one 
of our large steel works would not be a workman.” After a 
lengthy argument by the counsel engaged, in the course of 
which reference was made to cases decided under the 
Employers’ Liability Act, judgment was given in favour of 
the applicant. The arbitrator said :—“ We must take it, 
generally speaking, that Allott was a man who worked, and 
that the chief portion of his work was manual and not 
mental labour. For 14 years Allott had worked as a deputy 
in the mine, and from the special rules, it appeared that he 
was а person who had the superintendence of others, and 
had certain responsibilities in addition, but so far as the 


special rules were concerned, he was not engaged in sctual . 


handioraftsman’s work. The real crux of the question is 
the definition of workman, and I take it that the term 
“manual labour" is a general expression, and that or 
otherwise " means something different from it. 

With great respect to the learned arbitrator, it is sub- 
mitted that this decision is erroneous, and contrary to the 
rules of construction which are invariably applied to the 
interpretation of statutes. The doctrine of ejusdem generis 
is well known and was apparently intended to meet cases of 
this kind. According to that doctrine, where a narrow 


expression is followed by one which is more general, the 


latter is to be interpreted in the light of the former. Once 
depart from this rule, and we have the result which is 
. prophesied by Mr. Ruegg, O. C., a learned commentator 
on the Act, who says in his book: “ We see no reason 
why the architect of a building of the kind included in 
the Act, or the surveyor of an ‘engineering work’ should 
not recover compensation from the undertaker, if injured 
whilst engaged upon the works. Such person could be 
said to be engaged in the employment, although the 
contract between him and the undertaker was not a contract 
of service, but, in the words of the Act, ‘an agreement made 
otherwise," Mr. Beven, in his work on the Compensation 
Act, does not agree with this principle, and with great defer- 
ence to the better judgment of the commentator who has 
propounded it, we are inclined to agree with him. By an 
ancient rule of construction, verba generalia restringuntur ad 
habilitatem rei vel personae. This has been translated by 
Lord Bacon to mean “ that all words, whether in deeds or 


. opinion that this case is not within the 
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statutes or otherwise, if they be general, and not and 
precise, shall be restrained into the fitness of the matter or 
person.” In Gordon v. Jennings (9 Q. B. D. 45) a point of 
а somewhat similar kind was discussed by the Court. 
By the Wages Attachrnent Abolition Act of 1870, it is 
enacted that after the passing of the Act no order for 
the attachment of the wages of any servant, labourer or 
workman, shall be made by the judge of any court of record 
or inferior court. An attachment had been issued against 
a judgment debtor who was employed as secretary to a com- 
pany. It was his duty to attend at their office daily, to keep 
their accounts, and generally perform the duties of а secre- 
wo His salary was £200 a year. The judge at Chambers 
hed dismissed the case on the ground that the defendant was 
not a “servant” within the meaning of the Act, and in this 
he was upheld by Grove and Lopes, J.J. Grove, J., said :— 
We must construe this word “servant” as used in this Act, 
having regard to the subject matter and the intention of the 
Act, and also its collocation with other words. In one sense 
a Secretary of State is a servant, but obviously the statute 
cannot be meant to apply to every person who may be called 
a servant in any sense of the term. The intention of the 
Act is to abolish the attachment of wagen Taking 
the collocation of the word “servant” with * workman” 
and “labourer,” it is obvious that the reasonable application 
of the Act is to persons of small means—to servants such as 
labourers and workmen receiving small wages at short 
periods. . . . . No doubt cases might arise in which 
it would Ъз difficult to draw the vu pe I аш clearly of 
et. 

By a parity of reasoning, the m r of a mine may well 
be excluded from the operation of the Workmen’s om- 
pensation Act. The whole tenor of the Act, the reasons 
which caused it to be brought before Parliament in the first 
instance, and the scale upon which the payment of com- 
pensation is founded, all point to ita being confined to the 
working classes. Payment of £300 would in no sense com- 
pensate the superintendent for the loss of his sight, nor 
would the modest weekly award provide for the wants of a 
highly salaried manager. 

In the Employers and Workmen Act, 1875, the expression 
* workman does not include domestic or menial servants, 
but means any person who, being a labourer, servant in 
husbandry, journeyman, artificer, h andicraftsman, miner, or 
otherwise engaged in manual labour, whether under the age 
of 21 or above that age, has entered into or works under 
a contract with an employer, whether the contract be made 
before or after the passing of this Act, be expressed or 
implied, oral or in writing, and be & contract of service or 
a contract personally to execute any work or labour. Had 
this definition been incorporated with the Workmen's Com- 
pensation Act much difficulty would hnve been saved. 

Moreover—to return to the case from Rotherham —it 
would seem that the decision of the arbitrator is illogical on 
the face of it, for he himself admitted that the manager of 
one of our great steel factories did not come within the 
operation of the Act, and he expressly found that the labours 
of the deputy “ were not those of a handicraftaman.” It is 
hoped that this point, which is admittedly one of a con- 
siderable difficulty, may shortly come before the judges in 
banc for satisfactory determination. 


PINIONS FOR ELECTRIC MOTORS. 


By E. KILBURN SCOTT. 


An interesting development of the tramcar motor is the 
number of small businesses which have sprung up in the 
United States for the supply of its various accessories. For 
example, it has for some considerable time been possible to 
buy a commutator complete, or a new set of commutator 
segments without going to the manufacturer of the motor. 
One firm makes a speciality of the brush-holders and carbon 
brushes. Another sells the suspension springe, whilst the 
gearing may be bought direct from the wheel makers to suit 
any motor on the market. | 

At an early date in the history of eleotrio traction it was 
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Vut, pars m it would be to the general advantage to 
ise the gear wheels, and the result has been that the 
following specification will suit practically any single reduc- 
tion tramoar motor now in use :— 


Врвстутсатіои OF STANDARD 479 то 1 Вінагж REDUCTION 
- Guan ron TRAMCAR Morons. 


Face of teeth, 44 inches. | 
Bore to be tapered, 2,5, at wide end. Standafd taper 14 inches 
per one foot. 
Keyway, 1 inch deep, j inch wide. 
The teeth to be either pressed out hot or cut in a milling machine 
and polished. 


The large wheel ig sometimes made of oast-ateel, bat the 
best results are given by best grey cast-iron. The quality of 
the steel used for the pinion, however, varies a good deal. 
Roughly ing, the higher the tage of carbon, the 
harder more durable is the stee ; but on'the other hand, 
milling out teeth in high carbon steel is exceedingly expen- 
sive. The United States Projectile Company (whose agents 
i is country are Messrs. Laing, Wharton & Down, of 
New Bond Street, W.) have solved the problem by pressin 
heated steel through a glass hard die, and thus forming al 
the teeth at one operation. The pressure exerted is about 
500 tons, and the result is that the pinion is ro 
grained &nd tough, whilst the hard skin given by the drawing 


өсү" naturally tends towards a longer life. A specially 
q 


uality of steel is employed, having as much as 3 per 
cent. of carbon in it, which is about double what could be 
used were the teeth to be milled out from the solid. 

Those who have had anything todo with the application of 
electric motors to hauling drums, pumps, machine tools, &c., 
where toothed gearing is absolutely n „know how much 
apn on the satisfactory working of the first motion wheels, 

especially on the pinion. All kinds of materials have been 
used for motor ра including phosphor bronze, raw hide, 
fibre interleaved with sheet steel ates &o., but there is onl 
one really satisfactory way of dealing with the matter, 
that is, to 121 rid ега е. of hard aor os accu- 
rately sha nein pig erever possible, the speed 
of Ше motot abc d be brought down to admit of pinions 
. having the following minimum diameters and widths, and 
say not leas than 18 teeth :— 


B.H. P. O Buggested 11 | Face of е 

motor. speed. ciele. 1 teeth number of 
To teeth 
н ата 8 8 
7% 8800 4 4 13 
10 550 4 4 18 
16 500 43 44 14 
20 470 43 44 14 
25 450 43 44 14 
3 m5 о} | B 
40 870 af 52 17 
50 350 84 | 6$ 19 


Where there has been trouble wiih a motor driving a 
machine by [е wheels, it has nearly always been traceable 
to running the motor at a high s and having too small 
а pinion, or else using wheels with roughly cast or impro- 
perly shaped teeth. For example, the writer has heard of a 
wheel ordered from one firm and the pinion from 
another without any regard to the contour of the teeth being 


struck out with the game rolling pitch circle; no wonder 
guch gearing made a noise, 

Double helical teeth are sometimes insisted on for motors 
of so small an output as 10 and 15 B. H.P., but this is a mis- 
take, as the teeth must of necessity be roughly cast (machine- 
cut double helical teeth are not yet commercially 3 
and the vees of the teeth are apt to vary to one side or the 
other. To remedy this, motor pinions have been во fitted 
that they could slide laterally on two feather keys, but the 
feathers soon wear loose, and the Shock on the armature from 
this cause neutralises any improvement given by employing 

-shaped instead of straight teeth. Strengthening teeth by 


shrouding is a mistake in high speed gears, as what is 
principally wanted is plenty of wearing surface, and in in- 
i width of the wheel to get this surface, all the 


uired strength is obtained. 
he ordinary rules of gear design have been modified a 
good deal by the successful application of electric power, but 
in reducing the speed of any motor, the writer would suggest 
that the following broad rules should be followed :— 

(a) Keep the speed of the motor as low жы! er pa ; two 
trains of wheels, each four or five to one redaction is the 
most that should be allowed, and in many cases it will pay 
to dg more on the motor, and have only single reduction. 

С) Employ straight teeth on the first pinion and wheel 
cases, the pinion of hard steel and the wheel of cast- 

) ; 
(c) Have the teeth struck out with the same rolling pitch 
оа, the number of teeth in the pinion to be never leas 

n 13. 

(d) Fix the pinion rigidly on the motor shaft, which 
mo by preference be tapered so that the pinion can be 
quickly replaced. 

Where it is at all possible the writer would recommend 
that a standard traction motor gear, as specified above, with 
pressed steel pinion, should be used. These wheels are 
turned ont in such quantities that it would pay to employ 
them for motors of only 10 or 15 B. H.P., although experience 
shows that at their standard speed they are strong enough to 
transmit 40 H.P. on an emergency. 


INDISPENSABLE AOCESSORIES OF ELEO- 
TRIO TRAOTION. 


Вт HENRY E. P. OOTTRELL, A. M. I. O. N. 


(Continued from page 91.) 
For heating the coils used are similar to re- 
sistanoe coils, but they have to be entirely free from tension 
or strain and to be so 5 that in the event of acci- 
dental fracture they are held in place and the production of 
a short circuit is impossible. This is effected by supporting 
the coils on an asbestos cord passing through their entire 
i re drawn tight and fastened to the terminal insulators, 
and in 


this way the coils can be placed quite close to each 


Fira. 58. —Оопа. 


other without fear of accident. The coils themselves are 
firmly fastened to the terminal insulators at each end, and 
the leading out wires are soldered firmly to the coil. The 
wire is of a special grade of steel which does not alter in 
resistance with use and is uniform throughout, so that 
liability to any local increase of temperature and consequent 
rapid local oxidation and the resulting destruction of the 
coil, due to slight flaws or imperfections, is reduced to a 
minimum. The frame is made of light steel carrying on 
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steel studs the porcelain insulators, over which the coils are 
passed, as will be seen by the accompanying fig. 53. The 


dimensions run from 17 inches to 28 inches in length, 


10 inches to 8 inches in height, and 2 inches to 3 inches 
wide, weighing only a few pounds, so that conditions 1, 3 
and 5 are satisfied. The distribution of the heat is effected 
in such a way that the principal radiation is from the front 
surface, so that the loss which would ba ircarred by fixing 
the back against the side or floor of the car were the radia- 
tion uniform on both sides is avoided. The manipulation is 
effected by double-break single-pole switches (fig. 54), 


Fia. 54 —No. 1 Бутон. 


the full throw of the lever being completed immediately 
on being released, so that there can be no arcing and destruc- 
tion of the jaws. These switches are made for single 
circuits and single heats, or for several circuits and any 
desired number of heats. The variation in heat is effected 
by baving three or more different adjustments of resistance 
in the coils of each heater, using 3, 5, or 8, &c., amperes as 
required. If three divisions of heat production alone are 
used, then the heaters can be operated by a pair of single 
switches, if more then a pole-circuit or combination switch 


Motor switch Trolley bast 


- Tu motors 


914 wire B and & 
#10 wire B and S 


j -Tu ground 
Standard wiciny for car heater» 
Ета. 564.-- Plan of wiring Fcur-keater cquipment, one No. 2 switch. 
Three divisions of hest. 


is required, the high resistance circuit takes 8 amperes 
and the low 5 amperts, the latter when operated alone 
giving the second degree of heat, and the maximum when 
the two circuits are in parallel ; in all cases the manipulation 


Motor switch < Urolley base 


Ji 14 wire B and S 


Nu. 2 switch and heat regitator 10 wire B and S 


— 
„Го ground 


Standard wiring for cur heaters 


FiG. 558.—A on, B off = low heat. В on, A off = medium heat. 
А апа Bon = full heat. Plan of wiring for Six-heater equip- 
ment using two No. 1 switches, or controlled by No. 2 Combina- 
tion switch. Three divisions of heat. 


is most simple, and any degree of heat can be obtained, 
so that conditions 2 and 4 are completely complied with. 
The following three plans for а four-heater, six-heater, and 
twelvc-heater wiring respectively, show the way in which 


the electric heaters are applied in practice to various forms 
of car (figa. 554, 55B, 550.) 


With the system of wiring shown above and the coils 
construoted as described, the cut-out in the circuit is rarely 
called into operation. Those generally used in connection 


Motor switch. A Trolley base. 
C motors 


Fux "hs | | | ЖИ! а 
^ 4 | " i 
| 


niches Se 


Standard wiring for car heaters 


Еа. 550.—A on, B off = low heat. B on, A off = medium heat, 
A and В on = full heat, Plan of wiring for Twelve-heater 
equipment. Three heats controlled by two No. 1 switches. 


with a heating installation are perpetual cut-outs not subj ct 
to injary however often called into operation, во that burnt 
terminals and destroyed receptacles become а practical 
impossibility. The necessity for the use of costly auto- 
magnetic cut-outs or the unsatisfactory fusible variety 18 
thus avoided. The use of two mono-current switches admits 
of the simplest form of wiring. ! АӨ 

The following table gives the various types of heater in 
use, with dimensions and style of car to which they are 
adapted :— ' | 


2 cL. IT— Ä—œ? c c c 


Dimensions. | | 
$. 4 | = (Used. Type of car. Remarks. 
$É © т D reto | 
re 2 m B UU | | 
A 9] 1: 5 Floor un- Longitudinal, For 16 to 20-foot 
| ! | der seats. is со ев. с 5 
| i underneath. | of any , ex: 
B 27 19 2 Riser Longitudinal: cept types E and 
| : : panel on seats closed, O are required, 
+;  ' 4, side of: underneath. and of these, six. 
| i | ee. | 
C 22: 8| 2 Ficor or Oros ssat cars For 22 to 26 foot 
| pent (short). | E a ie of the 
rom seat 
| eight of the 
| | | latter. 
рн 8 2 Do. do. Longitudinal, A maximum car- 
| | e 
underneath. 0: 
| | allowed in Ame- 
E 17 104) 2 D» до. Crots seated rican practice for 
Саге (long). get med e 
. 
| | | but in Great 
F 23 9 3 Panels. Longitudinal; Britain a maxi- 
seats с mum capacity of 


underceath. | 800 would be 
| sufficient. 


| 

| | 
Figs. 56, 57, and 58 illustrate the A, B, and F types of 
heater; types C, D, and E being similar to type A in appear- 
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ance, The author is indebted for the information from 
which the above is compiled to Messrs. R. W. Blackwell 
and Co. 

LIGHTING. 


There can be no question that just às the only reasonable 
and satisfactory way of heating an electric car is by using 
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the current for that purpose, во also the only reasonable and 
satisfactory wey of lighting it is also by using the current. 
On no properly installed electric tramway need there now be 
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any fear of a sudden drop of voltage, such as would cause 
an interruption in the light which the cars require both for 
safety and convenience. In the older installations thie was 
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by no meaus always the case, and the sudden drop in the 
efficiency of the lights following immediately on starting 
often made passengers regret their more steady, if less 
brilliant, petroleum predecessors. These little mischances, 
however, may be taken as once and for all, removed from the 
most Spee modern working, and. this being the case no 
one question the superior convenience and merit of 
electric lighting for all car purposes as compared with any 
other form of lighting. In point of cleanliness, simplicity, 
ease of up-keep, and efficiency, the best forms of electric 
lighting for cara leave nothing to be desired. The two 
diagrams (figs. 594 and 595), attached show the method 


DIAGRAM OF CONNECTIONS 
FOR A FIVE.LIGHT CAR. 


RECEPTACLE BOX WITH 
CONTACT STEM IM POLIT^ON 


| DIAGRAM OF CONNECTIONS 
FOR A TEN-LIGHT CAR. 


w ‘Par, t 


" Ground: 
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of connecting the lights for a 5 and 10-light car 


respectively, exclusive of the head and tail lights which 
are additional in every case. Head lights, where the 
illuminant is oil, are votoriously troublesome as they get 
very hot, and, when handled in shifting from one 


end of the car to the other at the tarmini of the journey, get 
seriously knocked about on this account. They require con- 
stant repairs, their tanks are generally leaky, the smell is 
offensive, the reflectors are liable to be ruined by the oil, and 
they are perpetually dim, while the most serious of all, the 
are always more or lees liable to being blown ont by the wind. 
Their cost is also relatively high, as the following very 
moderate estimate will show :— | 


Oil per day (say) 7). .. Id. 


Ohimneys and wicks, do.... sia .. 0. 

Oleaning, filling and trimming (men's 
time) se m .. . .. ibd. 
Repairs... sa - "t .. 0%. 
314. 


= for 365 days to £4 18s. 103d. 


Against which has to ba set the cost of repairs to the electric 
head light, which is a mere fraction of that for oil lights and 
the renewal of the time-expired filaments, the whole of which 
could easily be covered by an expenditure of about £8 103. 
per annum, во that in little more than a year the cost of 


"electric head lights could be recouped from the saving effected 


in maintenance, renewals and repairs of the old oil head 
lights. The importance of having brilliant and dependable 
head lights cannot be too strongly insisted upon, especially 
on electric cars moving swiftly and comparatively noiselesaly 
through the streets, and, if in addition to this, an actual 
saving is effected by the use of electricity as an illuminant, 
there can be no question that they are indispensable acces- 
eories of electric traction. Fig. 60 shows one of the most 
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convenient forms in use. This is known as the Syracuse 
changeable electric head light. The chief merit of this form 
of lamp consists in the ease and rapidity with which it can 
shifted from one end of the car to the other and exchanged 
forthe coloured tail light by the motorman and conductor when 
they change ends at the terminus. Fig. 61 shows the change 
in progress. In this head light the parabolic reflector is of 99 
cent. purealuminium encased in steel jacket (22 B. W.G.) with a 
handle at top, and a 12-inch glass front fitted in a nickel 
ted solid brass rim with hinge and catch. The lantern is 
xed on the top of & waterproofed hickory contact stem with 
brass contact plates communicating with the lamphokler. 
Oast-iron receptacles 10 inches high and 4 inches wide with 
square sockets of the dimensions of the contact stem con- 
taining: brass spring connections, are fixed to the two dash- 
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boards at the car ends, and connected with the light circuit 
in the car, as shown in fig.62. When the contact stem is 
inserted in the socket the circuit is complete, and the light, 


* Fig. 61. 


if the current is switched on, at once appears. All these 
head lights are interchangeable, and can be shifted from one 
car to another if required, as they fit all holders. The same 


e 


Keton of dash with receptacio in ponition 


Fra. 62. 


proportionate economy can be effected in the substitution of 
incandescent lights for ordinary oil lamps throughout the car 
interior and in the tail lights. 

2h (To be continued.) 


——————————— — 


THE “JAMES” ENCLOSED ARC LAMP. 


SIMPLICITY and strength are two of the first easentials of an 
enclosed arc lamp which is to run satisfactorily, and both 
of these essentials are to be found in the lamp before us. 
Realising that a lamp has to stand a considerable amount 
of rough usage, often at inexperienced hands, the manu- 
-facturers have turned out a lamp which will stand rough 
handling without getting seriously j out of alignment, a 


fatal defect in some lamps, enclosed and otherwise, which we 
have seen. The top and bottom plates are solid brass 
castings, and the rods are solid to allow of a deep-cut screw 
thread, the result being that the lamp can be reated on end 
or at an angle without fear of any part bending or dis- 
torting. | 

The corona and cap are copper spinnings, and the corona 
can be easily removed (by taking out two screws) to get at 
the mechanism should necessity arise. 


| | 
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By the use of two balanced coils the pull is absolately 
straight throughout the lift of the carbon, the dashpot is in 
dead centre line, and the plunger carries a simple single 
acting valve. | 

The top carbon fits into a conical carbon holder, having 
ample spring contacte, within the centre tube, on the lower 
end. of which the clutch, which we illustrate on p. 215, is fixed. 

This clutch is in the form of a split-ring binding on the 
centre tube with a single screw, and consists of two arms 
hinged on a lower ring carrying two adjustable screws to 
grip, and allow for, carbons of slight variation in diameter, 

the lift being absolutely vertical, the probability of 
jamming is reduced to a minimum. | 

In the event of в'сагђоп breaking in the tube the clutch 


`can be easily removed to permit the removal of the holder 


and сап be as readily replaced. in perfect adjustment. 
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There is an entire absence of springs or of material that can 
be injured by heat. Our illustration shows a lamp for single 

el, but for series circuits a shunt coil is added and fixed 
to one of the stays, and the core is carried from an arm 
attached to the centre tube yoke immediately above the 


coile, in no way altering the general construction of the 
lamp. When required, a special form of automatic cut-out 
may be added. 
is room in the cap for impedance coils and 

resistances if required to be во fitted. The lamp runs very 
steadily and the feed is almost imperceptible. 

We understand that two of these lamps have been running 
satisfactorily in series on 220 volta at a frequency of 40. 

In general appearance the lamp is neat, ventilation is 
duly provided for, and altogether we can congratulate Messrs. 
James & Mills on the result of their efforts. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. 1899. 


mpiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


6,1254. “Improvements in and relating to secondary batteries." P. M. 
Justice. (The Pope Manufacturing Company, United States.) Dated July 20th. 
(Date claimed under patents rule 19, March yist, 1899.) (Complete.) 

14,668. "Improvements in and connected with movable electric lighte." 
H. G. FaxnELL. Dated J uly 17th. 


14,687. "''Electro-magnetio brake." P. F. L. R. Н. K. VoioT and W. С. 
KUSTERER. Dated July 17th. (Complete.) 


14,708. “Improvements relating to carbon electrodes for arc lamps.“ 
Н. Bremer. Dated July 17th. 


14,704. “ торгоешеве in electrodes for electric arc lamps.” Н. BREMER. 
Dated July 17th. 


14,794. “ An improved auto copying telegraph.” A.C. Brown and R. Burn. 
Dated July 18th. 


14,736. “An improved winding for dynamos." M. H. HvnRELL. Dated July 
18th. 

14,774. ‘Improvements іп or relating to submarine electric arc lamps.“ 
F. G. HALL, jun., and I. E. Burpicx. Dated July 18th. (Complete.) 

14,789. “ viia Me arie in electrica] locking apparatus for railway signals." 
G. Н. Jxrrs. ted July 18th. (Complete.) 


14,794. “ linpi vements in and relating to storage batteries." S. Y. HEEBNER. 
Dated July 18th. (Complete.) 


14,806. “Improved counter or meter for electric lamps, motors, and other 
electric apparatus.” G. DI P. Magini, Dated July 18th. 

14,826. “Improvements in or connected with apparatus for use in the pro- 
duction of Röntgen rays.” W. P. THoMPsow. (The Voltohm-Elektrizitüts- 
Gesellschaft, A. G., Germany.) Dated July 1*th. 

14.859. Automatic electric signalling apparatus for pneumatic dispatch 
tubes.” T. Stacey. Dated July 19th. 

14,877. “Sound-proof telephone cabinet." Н. P. J. Wuurr and J. Н. BLUNCK. 
Dated July 19th. (Complete.) | 

14,878. "Improvements in covering electrical and other wires and a atus 
therefor.” W. №. Соку. Dated July 19th. oo 

14,892. "tu provemente in automatic electric signs." J. D. F. ANDREWS. 
Dated July 19th. 

14,906. "Improvements in fuse blocks for electric circuits." H. P. Davis. 
Dated July 19tb. (Date applied for under Patents, &c., Act, 1883, Section 108, 
January 80tb, 1899, being date of application in United States.) 

14,907. "Improvements in circuit breakers.” H. P. Davis and G. WuicHT. 
Dated July 19th. (Date applied for under Patents, &o., Act, 1888, Section 
108, March 28rd, 1899, being date of application in United States.) 

14,908. "Improvements relating to the distribution of electrical power." 
R. D. Mersuon. Dated July 19th. (Date applied for under Patents, &с., Act, 
158. oe 108, February ist, 1899, being date of application in United 

tes. 

14,909. “ Imp ovements in dynamo-electric machines" B. G. LAMME. 
Dated July 19th. (Date applied for under Patents, &c., Act, 1£88, Section 108, 
kpril 14th, 1899, being date of application in United States.) 

14,943. “ An improvement relating to the bearing of dynamos and other 
machines.” W. J. Lister and E. J. В. WHEATCROFT. Dated July 20th. 

14,946. | bir gue: in or relating to electric meters." J. Н. BARKER and 
J. A. EwiNG. Dated July 20th. 

14,906. “The automatic electro-dynamatio ventilator.” H. A. F. Hann. 
Dated July 90th. 


14978. “An improvement in electrical glow lampe." Е. Sterne. Dated 
July 20th. ET 


1 “ 8 for intercepting vagrant earth currents in electrical traction.“ 
w. белме. Dated July 20th. * 


14,997. "Improvements in switches for electric circuits." G. WRIonr and C. 
AALBORG. Dated July ?0th. (Date applied for under Patents, &c., Act, 1888, 
Section 108, January 80th, 1809, being date of application in United States.) 

14,998. “Improvements in fuse blocks for electric circuite.” Н. P. Davis. 
Dated July 90th. (Date applied for under Patents, &c , Act, 1888, Section 103, 
March 28rd, 1899, being date of application in United States.) 

15,002. “Improvements in electric arc lamps." J. B. Barron and THE 
JANDUR Авс LAMP AND ELECTRIC Co., LTD. Dated July Mth. к 

16,017. Improvements in electric accumulators or secondary batteries." 
Н. WEYMEBRsCH. Dated July 818+. 


15,019. “Improvements in and relating to telephone switches and switch- 
boards.” G. GILLMORE. Dated July 818. 

15,066. “Improvements in systems of electrical distribution." B. G. LAMME. 
Dated July 31st. (Date applied for under Patents, &c., Act, 1889, Section 108, 
January 80th, 1809, being date of application in United States) 

15,073. “ А new method of manipulating ether waves for wireless electric or 
electro-magnetic telegraphy.” J. LAISTER. Dated July 2tst, 

15,128. N relating to plug contacts or contact plugs for eleotric 
circuits." О. D. Lucas. Dated July nd. 

15,135. “Improvements in electrical clock arrangements and apparatus.” 
F. T. HolLIns and F. W. Leak. Dated July nd. 

15,188. “Improvements in electrical machines." B. G. Lamur and J. P. 
MALLETT. Dated July nd. (Date applied for under Patents, &c., Act, 1883, 
Sec. 108, February 6th, 1899, being date of application in United States.) 

151139. “Improvements in automatic circuit breakers.’ С. WRIGHT and 
C. AALBORU. ated July 92nd. (Date applied for under Patents, &c., Act, 1883, 
Sec. 108, March ed, 1899, being date of application in United States.) 

15.483, “An alternative electric bell and telephone system." G. E. О. 
PoLLANp. Dated July 22nd. 

15,147. Electrical apparatus for indicating the names of stations in railway 
and tramway vehicles." Sik XENA Bros. & Co., LiMITBD. (Siemens & Halske, 
Aktien Gesellschaft, Germany.) Dated July 2nd. (Complete.) 

15,148. “Improvements in junction boxes for underground electric con- 
e SikwExsS Bros. & Co., Limrrep. (Siemens & Halske, Aktien Gesell- 
schaft, Germany.) Dated July 22nd. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THompson 
and Co., 823, High Holborn, W. C, and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). | 
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10,884. ''improvements in electric aro lampe." Р.$. Worsley. - Dated May 8га, 
1897. Arc lamps.—Brake mechanisms for striking anå feeding are constructed 
as follows :—A tever is fitted co-axially or nearly so with a brake-wheel, the rim 
of which is grooved circularly. The lever сат ое a box containing two rollers, 
which support a wedge-shaped brake block, padded with rubber, against the 
rim of the brake wheel. The wheel thus moves with the lever, unless the latter 
is turned so that the wedge bears on a fixed stop. The lever may be connected 
with the core of a shunt solenoid or other controlling device, and the brake 
wheel is geared to the movable carbon or carbons. Other forms of brake block 
may be used. In a modification, the brake wheel is channelled circularly to 
receive two brake blocks, hinged together and hung by a wire from a bent 
support. A pin projects laterally from the lever between the blocks. The 
brake may otherwise act directly on a carbon holding rod, the wheel being 
dispensed with. 8 claims. 


10,886. “improvements ia carbon holders for electric aro lampe." F. 8. W А 
Dated May 8rd, 1897. Arc lamp.— In order to secure carbons of various sizes in 
a circular or other socket made for a largo carbon, bushes of suitable bores are 
fitted therein and secured by screws. The bushes are slotted to pass the screw 
by hag Pre carbon is clamped. Small bushes may fit concentrically in larger 
ones. 8. : 


11,017. "' improvements in telegraph cables or the like.” J. J. Нан. Dated Mey 
8rd,1897. Cables formed of bundles of conductors enclosed in a lead sheath. 
Each conductor is enclosed in a loose layer of leno, muslin, or other netted 
fabric, held in position by a cord. 8 claims. 


11,118. “‘improvements in telegraphic apparatus." С. F. Eaton. Dated May 4th, 
1897. Consists of а system of telegraphy in which the transmissions sent from 
a perforated strip are visibly shown or ронжтаршсапу recorded at the re- 
ceiving station. The message is perforated in a strip and passed over a cylinder 
upon which ride a number of contact fingers corresponding to the allotted 
number of signals. The fingers are connected to contact ts on the outer 
ring of a distributer, the arm of which is mounted on the shaft of the motor. 
The cylinder is moved one step by a ratchet and paw! for each revolution of 
the shaft. The contacts are grouped to radially correspon] with insulating 
spaces on the middle ring of the distributer, whilst the inner ring is uninter- 
rupted, and is connected to the line. The middle ring is connected to the 
shunt, including the megnet, and the outer ring is connected through the 
cylinder and shutter coil tothe dynamo. The pne operates & commutator 
for paag the battery in either direction to the field coils of the motor. The 
receiving apparatus consists of a disc mounted on a shaft and having a number 
of perforations corresponding in form to the signs transmitted. These pass in 
order in front of an Sponing in the end of an pecus shutter, which, when open, 
&llows the signs to seen or to be recorded photographically on a sensitive 
surface, which is rotated similarly to the cylinder. The optical shutter consists 
of a tube containing two polarising prisms, set at right angles, and havin 
between them a tube containing a liquid such as carbon bisulphide. The co 
surrounds this tube. Beyond the tube is a souroe of light which on the receipt 
of & signal can pass through and either show or record such signal. Dynamos 
or transformers are arranged in series in the line so as to produce currents of 
sufficiently high potential for actuating the apparatus. 4 claims. 


11,124. “‘improvements in electric lamphelders." EL. Dated May 4th, 
1897. Incandescent lamps.—Holders for bayonet-capped lamps are provided 
with porcelain or other insulators, fitting loosely in them and on the contact 
plunger sockets. In a modification the insulator also covers the screw portions 
of the sockets, the plungers only being uncovered. The insulator may be in 
two or more parts. 2 claims, 


14,264. “I ements in or relating to ampore-hours elestrio meters.” . 
Hammel. Dated June lith, 1897. Relates to quantity meters for continuous 
currents.—A coil is suspended between the pole pieces of a permanent or 
constant electro-magnet and connected by a reversing switch with the ends of a 
resistance carrying the main current. Thus resistance is made of a material 
having a low temperature resistance coefficient. The reversals of the shunt 
current cause the coil to oscillate. 'The oscillations are limited by a short arm 
on the coil touching either of two fixed springs, such contact short circuiting 
one or other of two electro-magnets, which ure connected in series between the 
two main conductors. These magnets act on an armature carrying the movable 
part of the reversing switch, which remains in the position where either magnet 
places it until this magnet is short-circuited. The coil surrounds a conducting 
cylinder which is retarded by moving in the gaps between the magnet and an 
iron core. Iron pins on the pole pieces act on an iron cross piece, or an electro- 
magnet supplied with reversing current on the axle to assist the motion of the 
coil &t the end of its oscillations. 'The movements of the axle or the reversing 
switch are communicated to a counter. The coil and damping cylinder are of 
sopper or other material ратара large temperature resistance coefficient, in 
order that the variation of the shunt current in the coil may compensate for the 
variation of the damping, owing to changes of temperature. 4 claims. 
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14,272. “improvements in compositions contal casein for electric insulating 
and ether " P. Н. Hansen and J. К. Westengaard. Dated June llth, 
1897. Compositions are formed of casein worked up with India-rubber dissolved 
in benzol and asphalt. Colouring matter, ground bone, kaolin, gypsum, and 
graphite may be added. The casein may be prepared by kneading milk curds 
or cheese in hot water, or by the process described iu specification No. 1,550, 
A.D. 1897. The material can be used as a substitute for ebonite, &c., or as an 
electric insulating composition. 1 claim. 


17,081. “ ements in and connected with electrical furnaces.” W. N. Monk. 
Dated July 20th, 1897. In an arc or incandescence furnace, the arc, or the 
current traversing a fused mass, is made to travel round by producing a rotating 
magnetic field in the furnace. In one form shown arcs are produced from con- 
centric hollow carbons to a solid electrode resting on an iron plate. A 
surrounding iron ring, wound continuously, is supplied by four connections 
with two alternating currents in quadrature, to produce the rotating field. The 
ring is protected by an asbestos, mica, firebrick, or other lining, or by an up- 
standing edge on the lowerelectrode. The materials are supplied through the 
hollow carbons which may be raised or lowered by supports on a screw. A 
single hollow carbon may be used similarly, or a solid upper carbon may enter a 
hollow in the lower one, In an incandescence furnace, in which the current 
passes at first through a thin carbon rod, and afterwards through a fused mass 
of the product, the rotating magnetic field directs the current to one side of the 
fused mass, and causes it to revolve round the axis of the mass. 7 claims. 


17,089. “‘Rheostats.” 0. Н. Pleper and A. F. Pieper. Dated July 20th, 1897. 
A divided resistance is made by enclosing & copper or other support between 
two wider insulating strips, and placing on these alternating conducting plates 
and insulating washers with thicker end plates secured by pins. The conduct- 
ing plates may be placed between mica plates. A continuous insulated wire is 
wound into the spaces thus formed, crossing from each space to the next over 
the intervening plate; the crossing parts are then bared and soldered to the 

lates. Such a resistance may be mounted in acirculer case. The resistance 
is formed into a ring, the end plates connected together by screws the remain- 
ing spaces filled up with insulating inaterial, and the inside surface smoothed. 
The ring is secured by clips on arms of a metal frame. A contact spring is 
carried by an arm of а hollow shaft carrying a knob by which the arm and 
spring may be turned in contact with the inside of the ring. A pointer on the 
shaft indicates its position on a dial. The sbaft carries also a sliding diso which 
may be clamped against another disc by tightening a nut on a bolt. The disc 
is attached to a wheel in gear with a worm ona shaft which may then be turned 
by hand to turn the contact arm slowly. The apparatus is applicable for use in 
cataphoric dental operations. The generator terminals are then connected 
with the ends of the resistance wire; the instrument terminals are connected 
with one end of the resistance and the contact arm. 10 claims. 


17,113. "improvements in und systeme of electrical distribution for 
electric raliw and the like.” W. L. Wise. (A. S. Krotz, W. P. Allen, and 0. S. 
Kelly, United ев.) Dated July 20th, 1897. Relates to electric railways and 
tramways on the conduit system. Conduits, conductors, insulation.— The upper 

ts of the yokes are reinforced by pairs of webs or ribs between which the 
insulators are supported by rods. These insulators carry the contact rails and 
a line of pipes in which the main conductor is laid. The pipes may be lined 
with insulating material and have water excluding hoods where they open into 
the manholes. At these points the pipes are interrupted and the conductor is 
carried round the sides, Feeders which connect the conductor to the contact 
rail may be made as fuses and can be connected by means of a screw stud with 
an insulating handle. The contact rail is of angle section, either right or 
obtuse angle, and is bolted to the insulators with play for expansion and a 
fou connection to adjacent lengths. Other modifications are described, 

claims. 


17,142. “improved electro-mechaniocal apparatus for the control of electric 
motors.” J. Duialt. Dated July 20th, 1897. Relates to apparatus for starcing, 
stopping, and reversing electric motors, partioularly applicable to the control of 
electric lifts. Consists of three-push contacts for effecting the ascent, stoppage, 
and descent of the lift, a battery, and a resistance switch in the armature 
circuit. On making contact at one of the push contacts an electro-magnet 
attracts a lever carrying pingere which enter mercury cups on the armature 
leads and forming part of the reversing switch; at the same time contacts are 
brought together by the lever, and the electro-magnet becoming excited, 
attracts a lever which closes at the field excitation circuit. Solenoids in the 
field circuit then actuate the lever of the resistance switch, and the armature is 
supplied with current, the resistance being gradually cut out. In order to stop 
the motor, contact is made. On doing this an electro-magnet is excited, a lever 
released, and the excitation circuit broken and made in such a manner as to 
prevent реп, The solenoids are now inactive, and the switch lever is 
retracted by a spring, thus throwing the armature out of circait. On the 
switch-lever making contact the current passes through the releasing magnets 
of the reversing switch, and, finally, on making contact the magnet actuates 
the lever and short-circuits the motor. For bringing about the descent of the 
lift, contact is made on which the magnet is excited and actuates the lever 
of the reversing switch, so as to supply current to the armature in the 
opposite direction. 2 claims. 


17,188. "Improvements in electric batteries." W. Rewbotham. Dated Jul 
20th, 1897. Relates tb batteries of the kind described in specification No. 
2,378, A.D. 1897, in which the cells are arranged in a series through which the 
liquids circulate, and consists in utilising the nitrous vapours or other gases 
given off in the battery to effect the circulation of the depolariser, and 
at the same time to effect asaving of the depolariser. In the case where 
the depolarizer consists largely of nitric acid, it is contained in the smaller 
compartment of a tank connected by a valve with a larger compartinent con- 
taining dilute sulphuric acid, in which is a jointed pipe connected to a float and 
to & pipe, by which the nitrous vapours from the battery are caused to bubble 
through the sulphuric acid, into which air may also be admitted to decompose 
the vapours. The battery is supplied from the compartment, and as the pres- 
sure in the compartment increases, it ultimately opens the valve and a portion 
of the liquid from the lat:er compartment flows into the former. 1 claim. 


17,288. “ Improvements relating to the starting switches of electro-motors.” 
F. G. Robinson. Dated July 22nd, 1897. A ато witch for electric motors is 


provided with means for ensuring a slow “on” movement and a rapid “off” 
movement, which in the latter case may be actuated either automatically or by 
hand. The switch arm moving over contacts in connection with resistances is 
mounted on a spur-wheel actuated through slow-speed gearing by a hand-wheel 
or knob. As the arm moves from the “off” to the “on” position, a volute 
spring on the axis of the ане" is wound up, the wheel being prevented 
from returning by a pawl held in engagement with a ratchet by an electro- 
magnet in the field circuit of the motor. On the failure of the current, or by 
pressing a knob acting on an extension of the pawl, the pawl is retracted by a 
spring, and the switch arm is rapidly returned to the “off” position by the 
spring; or the pawl may be disengaged from a distance by an electro-magnet іп 
parallel with, and acting against, the magnet. The switch arm has a forked end 
which passes between the contacts and acontinuous metal plate separated by insu- 
lating material and forming terminals in the path of the current supply. When 
an additional electro-magnet is employed, there is a second continuous metallic 
plate behind or below the plate for connecting this magnet in shunt with the 
magnet. 3 claims. 


17,314. “ vements in and relating to moter vehicles for electric raltways.” 
H. Н. Lake. (W. А. MoGnire, United States.) Dated July 22nd, 1897. Relates to 

gies and axle-trucks and brakes for electric motor vehicles. The bogie or 
truck carries a motor which is supported by sleeves on the driving-sxle and a 
trunnion in a cross-bar forming a part of the equalising frame. Bars support 
the motor in the event of the drein le breaking, and enables the car to be 
removed for repairs without risk of further damage. The equalising frame 
Consists of two pairs of side plates connected by end bars and resting on springs. 
In a modification springs are placed at the side of instead of on the top of the 
axle boxes. The car-supporting frame consists of beams tied by a cross-girder, 
and having horns to embrace the axle boxes. It rests on springs on the 
equalising frame and is capable of lateral movement between ribs and оп the 
axle boxes under the control of springs. These springs are secured to caps 
capable of rocking movement on bases bolted to the side plates and bars 


respectively. The cap preferably есер into the other. The current is 
supplied by a third rail, and is collected by a shoe carried by a wooden bar 
secured to the axle boxes by bolts passing through slots in the bar. The brake 
blocks are hung on bars and are actuated by levers connected by rode. The 
two levers are pivoted to brackets bolted to the cross bar. The other pair are 
connected by links to a curved bar which is actuated by the brake rod carrying 
а roller. 30 claims. | 


17,318.. “An 1 ed process for electrolyticall ing and $ac- 
oharine liquids or solutions. ‚ A. Meygret. Dated y, uly ed 1897. fRaccharine 


solutions are electrolysed for the purposes of purification by the means of an 
electric current; the solution* are caused to circulate between electrodes. A 
tank is divided into compartments by vertical itions formed of canvas 
steeped in fish glue, thea dried, and afterwards dipped in a solution of tannin 
in chromic acid. The compartments are filled with water, and the intermediate 
compartments are filled with the sugar solution. The electrodes in the coin- 
partments are preferably of iron, and those in the compartments are of carbon. 
A serier of tubes connects the water compartments, and a second series con- 
nects the sugar compartments. 2 claims. 


17,316. “improvements in electric accumulators.” L. Q. Garcia. Dated July 
22nd, 1897. The electrodes consist of a number of lead bars separated from 
each other by cross-shaped strips of ebonite; the bars of the same polarity are 
connected together by strips diagonally arranged as shown. The bars are in 
the shape of a rectangular prism, and are pierced with a large number of fine 
intercommunicating holes or passages. The mould consists of a casing held 
together by clamps and closed at its end by end pieces in which are respectively 
an opening for the admission of the molten metal and an exit for air. The 
pieces which almost close one end of the mould serve to form the upper pyra- 
midal end of the bar and the conducting tang. Wires cross the mould in 
opposite directions to form the holes in the bar. 1 claim. . 


17,410. ''Method of and means for produomg the s 
axes situated a considerable distance apart." C.D. . (La Soclete Anonyme 
pour la Transmission de la Foroe par l'Electrioite, France.) Dated m 28rd, 1897. 
Axes situated at a distance apart, such as those employed in telegraphy or 
multiplex telephony, are synchronised by employing a specially arranged 
motor, the armature of which is shunted by the armature circuit of an alter- 
nating current generator and a resistance. There is a series of three alternators 
the armatures of which are all arranged on the axis; the armatures of the 
earlier alternators feed the magnets of the following one of the series. A fly- 
wheel may be mounted on the axis. А special form of driving motor is 
described, in which the field magnet ring is doubly wound, two fields being 
proved at right angles, the armature is in series with one of the field windings. 

he armature is wound in two series of alternating sections, the even-number 
sections being connected to the even-number commutator bars, and the uneven- 
number sections to the uneven-number commutator bars. 1 claim. . 


17,470. *''Automatio “switoh apparatus.” A. Soblatter, Dated July 
21st, 1897. In alternat/ng-current transformer systems means are provided for 
cutting out the transformers when there is no load. An arrangement is shown. 
which consists of a primary network, the secondary and the transformer of 
group of transformers. There is an auxiliary transformer for controlling the 
electro-magnetic switches. Differentially wound magnets and their armatures 
connected to levers carrying contacts are shown. A hook is carried by the 
lever, and engaging with acatch controlled by the electro-magnet. Whena 
translator is put in the circuit a current flows from the transformer through the 
magnet coils, the armature is attracted, aud the lever moved to complete the 
circuit so putting in the transformer and breaking the circuit of anotber trans- 
former. When the circuit is again broken the magnet ів no longer excited, and 
the lever falls again to its original position. This arrangement, with one 
magnet may be used with sinall consumption of current, but in larger installa- 
tions additional magnets are required. These magnets successively come into 
action as the current increases, the first magnet being cut out but the lever 
being held down by the catch, &c. Where there are several transformers, each 
to be controlled separately, additional switches are employed. The lever is 
fitted with a tube containing a liquid, such as mercury, which prevents oscilla- 
tion with slight changes of current. 65 claims. 


17,471. ''improvements in electrical furnaces.” С. D. Abel. (Siemens and 
Halske, Germany.) Dated July 24th, 1897. The acting surface of the electrodes 
are made conical or of wedge shape, in order that the materials may fall 
through the arc. Caking is prevented by flanges on the upper electrode, the 
regulating movements of which stir up the materials. In one form the 
flanges are on the iron supports of carbons at some distance from the main 
electrode, spaces for the escape of gases being thus provided. Otherwise the 
pue materials may be moulded with pitch or other substance into blocks, 

tween which the gases evolved can escape. 'The fused product may be 
discharged through a hole in the lower electrode, a block at some distance 
below retaining the unacted-on materials. Or some of the product may be 
allowed to solidify on the lower electrode so that it forms a receptacle for the 
fused product, which may be tapped by boring from one side or below, the 
lower electrode being arranged to permit this. The lower electrode may 
consist of sloping plates, outside of which are combustion chambers for 
preliminary heating of the furnace. 7 claims. 


17,623. ''An im in or relating to ooin-freed electrica! meters.” F. J. 
Beaumont. Dated July 26th, 1897. Tbe current flows through a sector which is 
gradually turned by the meter until it leaves the terminal and makes contact 
with the terminal, so directing the current through & resistance which 
diminishes the light as a warning that the current is about to be out off 
altogether. 8 claims. 


886,078. “improvements in and connected with the electrical alsion of bar 
and boats on canals and rivers." Н. W. Hancook and А. Н. Dykes. Dated October 29th, 
1897. Screw propellers, rudders, driving gear, electric propulsion, supplying 
currents for: detachable propelling barge. Relates to means for propelling 
boats and barges on canals and rivers after the manner described in specitication 
No. 22,276, A. D. 1897. А frame carrying an electric motor is secured toa buoyant 
rudder, consisting of a hollow blade carried in a frame, and pivoted so that the 
variable draught of the vessel has no effect upon it. Propeller shafts journalled 
in the frame, carry screw propellers driven from the motor by sprocket wheel 
gearing. The current is supplied from the main wires by a trolley and con- 
nection. Aswitch on the tiller regulates the speed of the motor. Ina modified 
arrangement, the propelling device may be carried on a detachable propelling 
barge, and a cover may be placed over the screw propellers to render the depth 
of immersion more uniform. Paddles or hydraulic propellers may be used 
instead of screw propellers. 4 claims. 


25,206. ‘“‘improvements in ooin-freed electric shock machines." 8. Poore. 
Dated October 80th, 1897. Coin action, electricity, administering; fraud pre- 
venting. The coin dropped down a shoot enters a loop which extends from an 
arm over a pair of curved shelves. The arin is provided with a handle for 
turning it, but is normally prevented from more than a certain amount of play 
by means of adetent. Owing to the play the coin disengages the detent, and 
the handle can be turned till a contact arm turning with it reaches a stationary 
contact. The coin falls out of the loop when clear of the shelves, but the 
operator receives the current so long às he holds the aforementioned handle 
and а similar one by turning which the core of the induction coil is shifted to 
modify the shocks. Coins of insufficient size fall between the shelves. 1 claim. 


Dated October 30th, 18 
motors or the electromotive force of dynamo electric machines by varying the 
air space between the armature and the field inagnets. The pole pieces are 
connected by a sliding dovetail joint to the magnets. "The pole pieces are 
moved towards or from the armature by right, and left-handed screws ona 
shaft operuted by a wheel. The specification also describes a small motor in 
which the induced armature may be moved towards or from the inductor coil by 
means of a movable screw head attached to the armature shaft by ball bearings, 
2 claims. 
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AUGUST 11, 1899. 


No. 1,188. 


THE SOUTH STAFFORDSHIRE POWER 
SCHEME. 


Tun South Staffordshire power scheme has entered upon а 
new stage of its somewhat chequered career in being bought 
up by a company, which has Mr. Atherton for its principal 
backer. As some of our readers well know, this gentleman 
has come much to the front of late in connection with the 
British Insulated Wire Company, of Prescot, and we may now 
confidently expect that there will be a rapid development of 
the powers which the Transmission Company undoubtedly 
possess. South Staffordshire is practically one huge town, 
and the multitude of small and varied industries which will 
always be carried on, combined with the proximity of all 
raw materials, makes this area one of the most promising in 
Great Britain for the application of electric transmission of 
power. If the distribution of electrical energy from a 
steam-driven central station is to pay at all, then surely South 
Staffordshire is the place. The various local authorities have 
been exceedingly perverse in one or two cases, the opposition 
shown being apparently inversely proportional to the import- 
ance of the township, but we cannot help thinking that 
our friends across the water or the Swiss or Germans, if they 
had had such a plum in their midst, would have had the 
alternators turning round before now. | 

However, we must give Mr. Addenbrooke, and those asgo- 
ciated with him, oredit for having done their best to pioneer 
the company through its early stages as quickly as was 


possible under the circumstances. What is wanted now is 


some bold financing on the American and German lines, and 
Mr, Atherton’s entrance at this stage is a sign of good omen. 
It practically means, of course, that the cables will be made 
at Prescot, and as the cable manufacturer has the greatest 
stake in a matter of this kind, naturally the promoter 
will see that the cables are made by the company in which he 
is interested. | 

We learn that Messrs. Kincaid, Waller & Manville are 
appointed consulting engineers, and as this is one of the 
firms who keep a capable electrical engineering staff, we feel 
sure that the drawing up of the specifications is in good 
hands. 

Mr. Thomas Parker is, we understand, connected with the 
new company, but although high tension continuous current 
has been talked of in connection with the scheme for some 
time, it is now definitely shelved in favour of maltiphase 
alternating current. Four units of 2,000 kw. and two of 
1,000 Kw. are to be laid down as a start, and we can only 
hope that by the time the work is given out to tender, 
some of our British firms will have got their new shops 
finished and be in a position to deliver these large units within 
a reasonable time. It will only be human nature to find that 
after spending four years in talk, South Staffordshire Bum- 
bledom will look for all the machinery to be delivered and 
erected in as many months after date of order. Perhaps, 


however, as some of the directors are manufacturers them- 
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selves, the delivery and penalty clauses will be reasonably 


drafted, and with a view to placing the work in this 


country. 

We note that the new company has not seen its way to 
retain Mr. Addenbrooke's services. His cautiousness is 
perhaps too strongly developed for work which, if it is to be 
done at all must be tackled boldly, but having once decided 
to go right ahead on.certain definite lines, there were a good 
many minor points requiring local knowledge, in which the 
late consulting engineer could have materially assisted the 
company. The inception of the idea of supplying South 
Staffordshire with electric power was due to Mr. Adden- 
brooke, aud in the days when some of those now closely 
int»rested thought it a Utopian idea, he and Mr. E. Kilburn 
Scott were laboriously collecting together all the information 
available and preparing estimates of costs, &c., in such a way 
that they would appeal to those able to give the necessary 
financial support. 

With good management we are sure that power trans- 
mission on a large scale from a steam-driven plant will 
succeed, and we look forward to the time when we shall be 
able to describe and illustrate the plant laid down for the 
wholesale distribution of electrical energy in South 
Staffordshire. 


ELECTRIC TRACIION PROGRESS IN 
LONDON. 


THE decision of the London County Council to experiment - 


with electric traction renders the present a very fitting oppor- 
tunity for reviewing the important electric traction projects 
under construction in the metropolis. 

In the course of a few months the City and South London 
Railway extensions to Moorgate Street and Clapham will be 
completed, and we hope that the anticipations which have 
been cherished by the board, of enormous traffic bringing 
increased dividends to the ordinary stockholders, will bs fully 
realised, for the patience which they have shown year after 
year with the small interest declared, deserves to be well 
rewarded. Furthermore, the cordial way in which share- 
holders of this undertaking meet their directors at half- 
yearly meetings affords very powerful evidence that they are 
satisfied that no stone has ben left unturned to bring things 
to a successful issue. The very interesting percentage figures 
which have been produced by the chairman with clockwork 
regularity at every meeting, showing the steady decrease in 
working expenses and the continual increase in receipts per 
train mile and per passenger, have been an eloquent 
testimonial to excellent management. The capital out- 
lay upon euch lines as the company is now completing 
is, of course, very heavy, but we are hopeful, when the 
Bank connection with other railway systems is working 
and the Islington extension—just commenced—is bring- 
ing in the very large receipts which may be reasonably 
expected, that the small’ dividend declared for the first half 
of the present year, viz., 2} per cent., will be doubled or 
trebled. 

Turning to other lines, the date for the inauguration of the 
Central London Railway to Sbepherd's Bush seems to be as 
uncertain as ever. The directors’ statement, of course, shows 
progress in the carrying out of the various works connected 
with the power station and line work, yet, though things are 


in a forward state, we shall not for some months be able 
to announce the opening of the railway for traffic. The 
undertaking possesses many extremely interesting features, 
as has been already indicated in our columns, and English 
electrical engineers will welcome its completion with as much 
enthusiasm as will the travelling public, to whom it cannot 
fail to be of great convenience. | 

The Great Northern and City Railway Company announced 
last week that contracts for the necessary tunnelling works 
had been placed and these are making progress. But 
among the more interesting works of the underground 
kind is the experimental electrical section of the 
Metropolitan and Metropolitan District Railways. The 
managing director does not wish it to be thonght that the 
electrical equipment of the entire lines can be taken in hand 
immediately, but a couple of months will witness the com- 
pletion of the experimental line, and that is something to 
be thankful for. The ultimate result is pretty certain. 
Let us hope that when the work is taken in hand in earnest, 
English contractors will carry off the contracts. The two 
underground electric lines now ranning—the Ойу and South 
London, and the Waterloo and City (as yet undescribed by 
the electrical journals)—have shown what English manu- 
facturers can do in the direction of traction plant. The 
Metropolitan experimental machinery is of English make, 
and we do not doubt that the subsequent equipment will be 
also of home manufacture. 

Developmente, however, are not confined to underground 
railways, for the very interesting undertaking of the 
London United Tramways Company is, во to speak, on 
the eve of completion. Had there been no London 
County Oouncil, we should have had many miles 
of electric tramways running in London years ago, 
and what that body has not done to oppose the 
application of electric traction has not been worth the 
doing. While the London United has been actually con- 
structing its West London lines, the Spring Gardens com- 
papy has been deliberating as to whether the time had 
arrived even for e.pertmenting! It is a pity that the neces- 
Bary experimenting was not taken in hand several yeara ago, 
when councillors were pleased to fling their diatribes at the 
overhead trolley system; we might now be reaping the 
benefit instead of wasting time experimenting with surface 
contact systems and equipping a trial conduit section. But 
there, we must be thankful that the Progressive body has at 
last made progress, t*oagh that progress may be very small. 
The cenduit and surface contact system for which the 
Council’s officials are now preparing plans and estimates at 


`а cost of £10,000 will be of great interest to electrical 


engineers and tramway men both during construction and on 
completion, but we are afraid that there may be still a feeling 
in the Council that the equipment of other lines should not be 
taken in hand until the permanent experimental line has been 
operating for some months, This may apply to the central 
thoronghfares, but there seems no earthly reason why 
the Council should not proceed forthwith with the trolley 
equipment of the lines on the outskirts. There are rumours 
of a proposed outlay of a million sterling very shortly. We 
hope there is truth in the rumour, and that the London 
Council, which exercises its influence in во autocratic а 
fashion in labour clauses on behalf of the British workman, 
will see that English contractors are allowed to carry out the 
greater share of the work in English electrical factories, 
thereby benefiting the electrical industry of this country, 
and, in consequence, the workmen engaged therein. 
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THE GENERATION OF POWER FOR’ 
ELECTRIC TRACTION. 


By J. GRAY SCOTT. 


(Continued from page 80.) 


THE regulations issued by the Board of Trade under the 
provisions of the Tramways Act have already been mentioned, 
and in conjanction with these, a special panel of the switch- 
board is usually reserved, and equipped with the necessary 
instruments. 

While these regulations are sometimes considered too 
stringent, there is no doubt that their requirements may 
easily be met in any well-oonstruoted tramway system—their 
observance practically resolving itself into a guarantee of 
the proper equipment and construction of the line. 

The principal trouble, to obviate which these regulations 
have been framed is, of course, electrolysis; but generally 
speaking, this has become a thing of the past. 

The earlier iences are too well known to need reca- 
pitulation, but the fact that the advantage of thoroughly 
sound construction assumes practical importance is borne out 
by the following extract from a report by a special commis- 
sioner of the Glasgow Herald, who visited America a few 
years ago with the express purpose of investigating the ques- 
tion of electric traction. 

As the matter is more or less of direct interest, the author 
quotes the paragraph $n ea/enso:— 


Mr, A. Langstaff Johnston has been engineer for the equipment of 
a number of electric street lines, and his views are importan 

He was engineer of the original Richmond (Virginia) electric line, 
which was the first practicable thing of the country. 

It was built in 1887, and equipped by Mr. Frank Spragus. 

There were 12 miles of track and 40 oars. 

This was the example of the new style of traction which engineers 
from all ower the world came to see. 

Mr. Johnston was connected with the equipment, in 1892, of the 
New Orleans and Carlton road. 

In 1891, the gross receipts from horse traction were $175,000. In 
1893, when electricity been installed, the takings rose to $429,000 
for the same length of track, viz., 20 miles. 

The total expenses, meantime, despite the increase of business, rose 
only about 25 per cent. 

On the question of working expenses, Mr, Johnston is firmly con- 
vinced many companies are still losing a lot of money through 
defective return circuits, 

On one line, 10 miles long, he found, three years ago, that at the 
fastest speed obtainable, the journey took an hour. 

By improving the rail bonding and feeder system, the time was cut 
down to 20 minutes, and there was a saving in the coal bul of $300 per 
month 


The road, it is hardly necessary to say, was a suburban one, but the 
lesson is the importance of perfect construction, and of employing 
experienced men. 


Presuming this to be an extreme case, it is nevertheless 
uite apparent that the efficiency of the system must largely 
nd upon the sound construction and percentage con- 
ductivity of the return circuit, 
The raison d’étre of the special panel will be best “р 
by the following extract from the regulations issued by the 
Board of Trade :— 


2. One of the two conductors used for transmitting energy from 
ke ap mesi Door AS D T ATETA a aha 
and is hereinafter referred to as the line ;” the other may be insu- 
lated throughout, or may be uninsulated in such parts, and to such 
extent, as is provided in the following regulations, and is hereinafter 
referred to as the “ return.” 

3. Where any rails on which cars run, or any conductors laid 
between or wi 3 feot of such rails form any part of a return, such 
part may be uninsulated. 


such sectional area as will reduce the difference of potential between 
the ends of the uninsulated portion of the return below the limit 
laid down in Regulation 7. 

5. When any part of a return is uninsulated, it shall be connected 
with the negative terminal of the generator, and in such case the 
negative terminal of the generator shall also be directly connected, 
through the current indicator hereinafter mentioned, to two separate 
earth connections, which shall be placed not less than 20 yards 
& 


The earth connections referred to in this regulation shall be con- 
Kructed, laid, and maintained so as to secure electrical contact with 
the general mass of earth, and so that an electromotive force, not 
exceeding 4 volts, shall suffice to produce a current of at least 
2 amperes from one earth connection to the other through the earth, 
and a test shall be made at least once in every month to ascertain 
whether this requirement is complied with. . . . 

6. When the return is partly or entirely uninsulated, the company 


shall,in the construction and maintenance of the tramway (A) so 
separate the uninsulated return from the general mass of earth, and 


from any pipe in the vicinity; (B) so connect together the several 


of rails; (C) adopt such means for reducing the difference 
produced by the current between the potential of the uninsulated 
retarn at any one point and the potential of the uninsulated return 
atany other point; (D) so maintain the efficiency of the earth con- 
nections specified in the preceding regulations as to fulfil the follow- 
ing conditions, vis :— 

(i) That the current passing from the earth connections through 
the indicator to the generator shall not at any time exceed either 
2 ampares per mile of single tramway line, or 5 per cent. of the total 
current output of the station. 

(ii.) That if at any time, and at any place, a test be made by con- 
necting a galvanometer or other current indicator to the uninsulated 
return and to any pipe in the vicinity, it shall always be ible to 
reverse the direction of any current indicated by interposing a bat- 
tery of three Leclanché cells connected in series if the direction of 
the curren* is from the return to the pipe, or by interposing one 
Leclanché cell if the direction of the current is from the pipe to the 
return. 


In order to provide a continuous indication that condition (i) is 


complied with, the company shall placa iu a conspicuous position a 


suitable, properly connected, and correctly marked current indicator, — 


and shall keep if connected during the whole time that the line is 


charged. . . . 

7. When the return is partly or entirely uninsulated, a continuous 
record shall be kept by the company of the difference of potential 
daring the wor of the tramway between the points of the unin- 
sulated return furthest from and nearest to the generating station. 

If at any time such difference of tial exceeds the limit of 7 
es the company shall take immediate steps to reduce it below that 


10. The insulation of the line, and of the return when insulated, and 
of all feeders and other conductors, shall be so maintained that the 
yr kes current shall not exceed one-hundreth cf an ampere per mile 
0 mway. 

The leakage current shall be ascertained daily before or after the 
hours of running, when the line is fully charged. | 

If at any time it should be found that the leakage current exceeds 
one-half of an ampere per mile of tramway, the leak shall be localised 
and removed as soon as practicable, aud the running of the cars 
"em be stopped, unless the leak is localised and removed within 24 

ours 


11. The insulation resistance of all continuously insulated cables 
used for lines, for insulated returns, for feeders, or for other purposes, 
and laid below the surface of the ground, shall not be permitted to 
fall below the equivalent of 10 megohms for a length of 1 mile. 

A test of the insulation resistance of all such cables shall be made 
at least once in each month. 


BOARD OF TRADE PANEL. 


Connections, 


To dynamos 1 23 4 


To earth plates 


The accompanying diagram, though not to scale, shows 
the general arrangement of the panel, and the connections 
of the various instrumenta thereon. 

w v M indicates the main station voltmeter, which was 
temporarily fitted in this position, but, as already mentioned, 
has now been erected on a swinging bracket at the right 
hand extremity of the board. 

This voltmeter is of the Weston type, and ranges from 
zero to 600 volts. 
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Immediately below this instrument will be noticed a plug 
fitting and flexible connected through A M; to the + bus bar. 

The plug may be inserted in any of the four contacte num- 
bered 1, 2, 8, 4 respectively, and each connected to the + 
pole of the corresponding generator. 

The test is made with the generator at proper voltage but 
with main switches off, when the reading on the ammeter 
gives directly the line leakage, and indirectly the insulation 
resistance of the system. 

Precautions should be taken, of course, to have all lam 
gwitohed off and trolley poles removed from contact with the 


е, , 
The ammeter has two ranges, viz, 0— 05 and 0—'5 


respectively. 

This test is taken in accordance with Regulation 10. 

A M; is an ammeter reading 1—10 amperes, and deals with 
Regulations 5 and 6 (i.). 

The former stipulates that the contact of the earth plates 
with the general mass of earth should be such, that an 
E.M.F., not exeeeding 4 volts, shall suffice to produce a 
current of at least 2 amperes from one earth connection to 
phe necessary E M. F. may be procured by two ordi 

e necessary E.M.F. ma y two o 
Leolanche cell, mounted a a bracket behind the board, 
and connected (in series) with the two contacte of the two- 
way switch indicated by B B. 

his two-way switch is arranged with a contact block and 
two contact studs on either side; the contact blocks are 
always in circuit, and are connected with each of the two 
adjacent studs in turn, | 

or the first test (Regulation 5) the position of the switch 
would be diagonal, as indicated across B B, and presuming В 
on the left to represent the + pole of the battery, the cirouit 
would be as follows :— | 

From в (left) to contact block, through А м, to left 
earth plate, thence to right-hand earth plate, and from the 
ieee contact block to B (right), which is negative pole of 

е battery. 

To take the other test (Regulation 6, i.), we simply turn 
the switch to the other diagonal position, bringing into 
circuit the recording ammeter, R A, and simultaneously put- 
ting the earth plates in parallel with each other. 

It will be well to follow out the connections :—Starting 
at the two earth plates, the current through A м; as 
before, thence to the left contact block and lower contact 
EE оп the recording ammeter, R A, and во to the 
— us r. 

The recording voltmeter, R v, is required by Regulation 7 
to give a continuous indication of the drop in volts between 
various points on the rails and the — bus bar at the station. 

The four plug contacta shown are connected to the 
furthest and nearest points and two intermediate points on 

return. | 

The two recording instruments, which are of Messrs, 
Elliott Bros. latest pattern, are each of range 0—10. 

These give а continuous record of the required tests, and 
as already pointed out, there is no difficulty in keeping 
within the prescribed limita in a properly contruoted system. 


(To be continued.) 


INSTALLATION ESTIMATES. 


(Concluded from page 167.) 


TABLE II. gives the extra cost if accumulators are used, 
For installations at home glass boxes are used, but for 
shipping o'd-rs lead-lined teak boxes are neoeesary. The 
sulphuric acid must be quite free from chlorine, nitrogen, 
iron, areenic or zinc, and it is generally advissble to send it 
out with the battery rather than trust’ to local merchants. 
T e price at home is abont 84d. per gallon, but the freight 
ani inrurance rates on carboys of acid are very high, and 
therefore before deciding on whether to use a b.ttery abroad 
it nee ry to inqgnire fully into the question of freight, 
(10 bi d of candling that the material will get at its 
-n 


TABLE II.—ADDITIONAL PRICE IF ACCUMULATORS ARE REQUIRED. 


899 lamps. 


——————————————————— o1 


| 
N 


for 6 hours. 


For 155 lamps 


140 cite. 


For 115 lamps 
for 6 hours. 


For 80 lamps 
for 6 hours 


For 60 lamps 
for 6 hoars. 


glass fluid insulators 
; and also wood supporting strips 


bottom blocks 


One set of 58 cells capable of supplying 16 ор 110-volt lampe. 


Complete with acid, 


and cil, connecting bolts 


and hydrometers. 


Dynamo to be sbunt-wound and increased in size to give 140 


volts for charging the battery ; also shunt resistance. 


Dynamo 


The switchboard to have added to it: —One charge and dis- 


Switchboard 


one ammeter switch, 2-way; one 


single-pole battery fuse. 


The following additional cable, casing, &c., will also be re- 


charge switch, 12-way ; 
quired : — 


automatic cut-out, and one 


Oa ble 


Insulated cable... 


290 yde. 13 


4 gross. 


£240 


£200 


Total extra price 


Total weight of above material 


90 cwte. 105 cwts. 


75 cwta. 


— 


— | 


— 
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Cost or WIRING, &c. 

The cost of wiring is а very variable quantity on account 
of the labour in drilling through walls and making good, &c. 
The larger the installation the less is the price ра: 
this is shown in fig. 6 which gives an average price. Fig. 7 


gives the total cost, and is taken from the price per lamp in 
the previons figure, cutting away and pue тыр 00 mould- 
ings, &c., being extra. 

Assuming the cost of wiring of an ordinary private house 
to be unity, then the price for other buildings, &c., compares 
roughly as follows :— 


Private houses ... ns 1:00 
factories m 75 
Printing offices A 80 
and machine works 90 

Breweries m 988 92 
Paper millss svi 98 
Theatres and music 1:00 
Hotels and restaurants 1:10 
Dye works ies i . 115 


Cutting away and making good decorations, parquet floor- 
ings, and other special work should be done by builders and 
decorators skilled in such work. 

With regard to the cables, it is just as well to inquire 
whether any of the situations in which lamps are to be placed 


are wet. 600-megohm cable is generally employed, but in 
amp places special precautions must be taken. estimat- 
ing for large installations where there are several detached 


buildings, it is necessary to know beforehand from the 
prietor whether he would like the wires carried overhead or 

und. In the latter case lead-oovered and armoured 
cable would have to be employed, and it is of course very 
much more expensive. 

The actual cost of cable and casing can, of course, be 
ascertained by кешеш along the route to be taken, 
but most estimates have to be made from rough sketch 
plans only. About 7a. per lamp will generally cover the 


man at, say, 358. per week would be 


wire and 1s, 6d. per lamp the white wood casing, but much 
depends on whether the lamps are grouped together. Grou 
ing by means of electroliers, &c., reduces the price of the 
wire and casing and increases the price of the fitting. For 
ordinary plain electroliera the one will about balance the 
extra expense of the other. If the casing has to be painted 
allow 18. per lamp or poiut extra. Oirouits for heating and 
cooking appliances should be run independently. 

The coat с оши ege n гоа 
connection wi ө 5 g t generally costa abou 
4 per cent. of the total price of the plant. 4 

he cost of erecting the generating plant, including fixing 
the switchboard and the piping, if quite simple, is about 12 
per cent. of the total cost of the plant. 

In the above estimates nothing is allowed for spares, these 


are usually introduced in the form of extras, and may tot 


up to from 3 per cent. to 5 per cent. on the total contract 
price. 
Workina EXPENSES AND MAINTENANCE. 

Having dealt with the coat of the installation, there now 
only remains the question of working expenses and main- 
tenance. Assume that a warehouse has an electric light 
installation of 200 16-c.P. incandescent lamps of 60 watts 
each, m pen bhi the тоа 5 hours Ad the lamps peius 
ing are all averaged up together they equal, say, three hours 
p2r day for 800 days in the year. The total H. p. absorbed 
at the lamps will be 

200 x 60 
746 

or allowing for 24 per cent. loss in mains, 10 per cent. loss 
in dynamo, and 5 cent loss in the belt; the B. H.P. of 
the engine will eq 


= 16 E.H.P4 


16 
“970 х *90 x 90 
e number of hours by the B. H.P., ve get 
ad total number of 5.H.P.-hours per annum at 17, 400 B. H. p. 
ours. 


= 19} B. H. p. 


8 x 800 x 19} = 17, 400 n.H.P.-hours. 


If now we multiply this by the pounds of coal per B. H. p. 
hour which is consumed by the engine, we shall get the 
amount of coal consumed in the year, and this at 208. or 
whatever the price may be a ton delivered in the stokehole, 
gives the cost of fuel consumed. 

Maintenance expenses are made up of the following 
items :— | 

Fuel.—If a steam engine and boiler is used, allow 64 lbs. 
of coal per B.H.P.-hour for a simple engine, and 4 lbs. of 
coal per B. H. P.-hour for a com engine, In addition 
to this allow 4 Ib. of coal per square foot of heating surface 
of boiler for as many working days a year as the boiler is 
running. The price of fuel varies with the locality; oartage 
and all other charges should be included, : 

Ой, Waste, Water, and Stores.—Take the total cost of 
these items at 20 per cent. of the total oost of the fuel. In 
certain cases the water would not cost anything, and if a 
filler was used, the oil could be used many times over. 

Attendance.—For an installation гор to 800 lamps, one 

cient in this country, 
From 800 to 900 lamps, allow for one man at 40s., and 
an assistant at 208. 

Renewals.—lt is usual to calculate that incandescent 
lamps PS 1 light а 1500 а course, 
some will give a i or a- longer peri at these 
are balanced by b: &о. The 150 of a 16 O.P. 
110-volt lamp can be now taken at 9d. The lamp tops сап 
be afterwards sold for the platinum. 

Repairs.—This item should be taken at 24 per cent. on 
the total capital cost of the installation. 

Depreciation.—T'aken at 5 per cent. on capital coat. 

Interest.—Taken at 5 per cent. on capital cost. 


Notes on ARO Lamps. 


For outdoor illumination about 1 о.р. per 10 square feet. 
The usual method is to the aros a certain number of 
yards Ta say 50, and 22 feet high. For indoor lighting 
allow 24 С.Р. per 10 square feet, the inverted аго is the best 
to use for indoor work. 

The usual sizes for аго lamps are 750 c.p. 1,000 C. P., 


*aMCGUNT ae чаб 9" 


— F 
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that when there is an odd number the odd lamp w 
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1,500 0. p. and 2,000 c.r. The first two can be used for 
the illumination of halls, stores, lofty warehouses and yards, 
whilst the last two are for the lighting of streets, railway 
yards, carriage drives, &c. 

The price of one 1,000-с.р. arc lamp installed complete at, 
say, 100 yards from the dynamo would be about £7; a lamp- 
post would cost extra. 


If of wood a oe sa is "EDI 
Ordinary iron pott ves iva .. #$ 
Lattice poles 50 feet as used in railway yards £18 
Wall bracket... is ae . 2 


The cost of carbons for a 1,000 c.r. lamp is 1d. per lamp 
hour burnt. 
In calculating the power required for ordinary open arc 
lamps working on a 110-volt circuit, it is 5 to note 
ill require 
as much energy as two lampe, the extra amonnt of power 
being absorbed in the resistance in series with it. With 
enclosed long burning lamps which must of necessity be 
arranged singly across the 1 10-volt wires this does not apply. 


RETURN FEEDERS FOR ELECTRIC 
RAILWAYS. 


(Continued from page 181.) 


IV. — GRAPHIC DETERMINATION OF THE CROSS-SECTIONS. 


If only one end cable is used, the expression for the 
volume of copper, as we have seen above is :— 
— cL CL _ OL 
2 (9) 7 ska UKA 2k 4 
When there are an infinite number of cables, the second 
member of the expression vanishes, and 


C L? 2 CL 2 
= (vol.) = ека 32 KX = 3 Х (в) 

The first volume can, therefore, be represented by the 
area of a rectangle whose sides are 2 (s) and L; and the 
second by a parabola enclosed in the rectangle. The volume 
of a finite number of cables lies between these two areas. 

This representation of the two limiting volumes furnishes 
us with an exceedingly simple graphic method of determining 
the section of each cable, whatever number of cables are 


L = У (з) L. 


The process is as follows: the 2 (s) is determined by 
the formula, and with this value, and т, the length of 
the line, a rectangle is drawn (fig. 3). The parabola 


is drawn with the formula 3 = 2-5 4, which gives the 


final values of z and y as 2 (s) and т, respectively. Upon 
the length Li points are marked where the intermediate cables 
are connected. Let two be connected at 6 and 12 kilometres. 
From the point 6 a parallel is drawn to the axis x, cutting 
the line o R in the point х. If N, P, is made equal to P, N, 
then N N, representa the section of the firet cable. Draw 
now, through the point N, a line N, M el to the line A E, 
and draw from the 12 km. point a line parallel to the axis x 
to cut the line N, M in м. Choose the point м, so that M, р, 
is equal to M P,; then M м, will represent the cross-section of 
the second cable. The remaining part of the line, в E, gives 
the cross-section of the end cable. 

Before giving the proof of the correctness of this con- 
struction we shall show, by an example, that the cross-sections 
obtained agree with those obtained by the general formula. 

If we designate the co-ordinates of the points of the 
parabola, P, P, E by Z, 7; 7; and y, ys Yz, then according to 
the construction 

8222, 
з, = 2 (22 — 81) = 2 (23 — 2 21), 
85 = 2, — (8 + 8) = T — 2 27 ＋ 2 21. 


The value of the ordinates, у, corresponding to the values 


of the abscisse z, 2, z, are $ y L and Li, and from the 
equation to the parabola we deduce 


[VoL 45. No. 1,133, Avausr 11, 1899. 
„— l OL oy, 0b 
u= j ZK K And 21 = 9 2 K A 
41 CL _ 4 CL 
* 9 2K K s= 9 2 K A 
pou 0 29 _ 8’ OCL 
Ека 57 92KA' 
From this, volumes come out 
2 CL L 
TC ERA S! 
yet CL 2L 
“92КА 3 
3 CL 
SI укд 15 
adding these 
ci? {2 8 9}! cL? 19 
%% at “inne 
This value can be split up into 
Ста c 14 


SKA ' 6:33. K A’ 
or in terms of the general formula, when m = 2, 
У (v) = C 1 0 12 2 
8 KA 6 (2 T 1) K A 
We see, from this, the values for the volume of the oopper 


obtained from the diagram agree with those obtained from 
the general formula. 


J 
| 


4 
i] 
' 
L 
' 
I 
' 
' 
бе 
* 


It now remains to show that the section obtained by the 
diagram for each separate cable is correct. Of course, with 
assumption of constant ntial drop and current that has 
been made, the cross-sections are proportional to the lengths 
of the cables, so that if І, 2 J, 8 1. . . . are the lengths of Ше 
cables, 8, = 2 8, 8 = 8 81. , = T 81. Consider now 
the cross-section of the cable, of which the length is r l. As 
is evident from fig. 8, half the sum of the cross-sections с 
the rth ара (r — 1)th cables, is equal to the difference o 


the abscisee z, and c, i, i. s., 


$ (8 + 87-1) = Xr — es 
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Since the cross-sections are proportional to the lengths, 


1 — 1 
Si =fr 9 
7 
therefore bete D | See. 
or bait oa, - 


Now according to the equation to the parabola, 


dap icon 
Since for „,, у = 4 HET r, 
and for zr, | y=- - (r — 1), 
Tr = (m 4 1p А D 1? УРЕ 
= fra Gn : jp - х rra 
These values, substituted in the above equation, give 
be 271 os up oe 
e" „271 = 5 (2r — 1), 
therefore, А CL 


This expression is the desired cross-section. The current 
in the end cable is only half that in an intermediate cable, 
therefore the line representing its cross-section stops at the 
parabola (k. fig. 3). 

In fig. 8 the construction for five intermediate cables and 
one end cable is also shown. The cross-sections obtained 
are 150, 300, 450, 600, 750 and 450 mm?. "The area of the 
crossed rect angles represent the copper volume of each cable. 

It is evident from the graphic construction that it makes 
no difference to the total cross-section of the cables, where 
the cables are connected to the line. The cross-section of 

А CL 
the end cable is (see above) ғ, БАК (т T I It de 
pends, with the given conditions of working only on the 
value of (m + 1), that is apon the current 1 7 i 
no difference whether the sum of the other currents is taken 
by several or by one intermediate cable, if the conncction 
points of the latter are chosen so as not to change the 
current in the end cable. If there are m intermediate 


; it makes 


cables, the last cable connects to the line at a Point „ ＋ 
from the end cable. Now, the expression for the cross-section 
of the end cable can be written | 


m CL 2 (8) 
= 2A K (m TI) Ii 
Therefore the cross-zection of the end cable is proportional 
to its distance from the last intermediate cable. 
If, for example, one intermediate cable is connected at 
12 km., the length, = (s) = 2,700 mms, is to be divided in 


the ratio of 6: 12, and the shorter length 2,700 x 15 = 900 


is the cross-section of the end cable. The remaining 
1,800 mm? of cross-section falls to the share of the single 
intermediate cable at 12 km., or to any given number of 
intermediate cables connected at equal intervals, whose 
sections may be determined by the graphic construction as 
already described. If, for example, cables were connected 
at 4 and 8 km., the section for these comes out 266 and 534 mm. 
Since 900 mm? fall to the share of the end cable, 1,000 mm? 
is left for the 12 km. cable as the construction shows. 


(To be continued.) 


THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


(Continued from page 184.) 


SIR W. Н. Preece gives the average number of letters per 


word in trans-Atlantic traffic as 7:8 ; this figure was arrived 
at by actually counting the words in the body of every 
message for the Anglo-American Company which 

through several р telegraph offices, for two hours during 
six days, and should therefore be a very useful figure; 
making allowance for spacing, the word is taken for sending 
purposes as consisting of eight letters, and the non-paying 
words are given as about 48 per cent., a percentage of logs 
which it appears would increase as the clerks grew tired. 
Mr. Lucas says that * 70 letters per minute would give you 
on the section from Vancouver to Fanning Island something 
like four or five paying words per minute, not more.” 
Assuming these to be words of eight letters, this means a 
* dead" traffic of about 50 per cent. Dr. Muirhead, after 
premising that he is calculating on the basis of the experi- 
ence of the Eastern companies, according to whom he says 
* ag much time is given to preamble, &c., ав to messages,” 
goes on as follows: “on the шр, (1) that only 
average operators are «шше: ; (2) that the average length 
of code words is nine letters; (8) that half the time of 
transmission is occupied with preambles, calls, services, and 
other unpaid matter; and (4) that duplex automatic curb 
transmission is adopted, a cable 3, 600 knots in length of a 
core weighing 500 lbs. copper and 820 lbs. gutta-percha per 
knot would earn eight paying words per minute. The same 
length of 552 copper and 368 gutta-percha core would 
earn nine paying words per minute.” From the above we 


gather that as the core 500/320 will, according to a previous 


answer given by Dr. Muirhead, carry 140 letters per minute 
under conditions similar to those explained above, the non- 
ying words amount to about 50 per cent. of the traffic. 


t must be borne in mind here that Dr. Muirhead is not | 


basing this figare on his own observations. 

There is a considerable discrepancy between the figures 
given by the two groups of witnesses as representing the 
proportion of non-paying traffic; some of these are not 
expressly stated, and we have had to deduce them from 
various portions of the evidence, but those representing the 
Anglo-American Telegraph ошап , the Commercial Com- 
pany, the South American Cable Company, and the Indo- 
European Government Telegraph cabler, all agree in giving 
the proportion of “dead” traffic transmitted as being 
between 10 and 16* per cent. of the total; whereas the 
Eastern Telegraph Company make this about 75 per cent., 
and the Post Office officials give about 48 per cent. at the 
lowest valuation. It is obvious that as far as estimating 
the profit-earning” capacity of a cable is concerned, it 
is important that the line should be worked under the 
most economical system of management, and in the absence 
of fuller explanations we prefer to accept the figures given 
by the group of companies above mentioned ; always bearing 
in mind that in the case of the Pacific cable, the messages 
in transit between England and Australia, which will un- 
doubtedly form the bulk of the traffic, and which will pass 
through Canada, there will not be that necessity for the 
lengthy indications which, as Mr. Lamb points out, are 
used for purposes of International account, &c., on lines 
which pass through various foreign countries. Mr. Lamb 
expresses an opinion that every one of such indications 
would have to be sent on a Pacific cable, because the 
Australian Colonies are parties to the International Con- 
vention, but in question 2,255, this witness says, in 
reference to the creation of competition in charges between 
existing routes, where States are concerned, the intention 
of the International Telegraph Convention is that one set of 
States shall not disregard the interesis of another. In this 
case I think it might be shown that the Mother Country 
and the Australian Colohies—wko are all parties to the 
International Convention—would bedisregarding the interests 


* In their report the Committee state that the non-paying traffic 
is given as 15 per cent. in the case of Mr. Carson, and 17 per cent. in 
the cases of Messrs. R. Kaye Gray and Finch, but an examination of 
theevidence will show that the figures which we have used more 
accurately represent the evidence given. 


*» ^ т. юш 


224 


THE ELECTRICAL REVIEW. 


[Vol 45. No. 1,133, Асаовт 11, 1889. 


ef India, which is also a separate member of the International 
pion,’ 

In Mr. Ffinch’s evidence we find the following in a letter 
from the Secretary of State for India :—“I am to enclose, 
for the information of Mr. Ohamberlain, a statement showing 
the extent to which the Indian revenues are concerned in the 
existing lines; but, having regard to the considerations 
represented in your letter, Lord George Hamilton is not dis- 
posed to make this a ground of preliminary objection against 
any scheme for an alternative route to which Her Majesty's 
Government may attach commercial or strategic importance.” 

This does away with the fear of any objection from India as 
an adherent to the Convention. 

As regards the amount of traffic which would probably be 
directed over the Pacific cable, Sir Sandford Fleming has 
assumed this amount to be equal to half the existing traffic 
between Europe and Australasia ; and this seems a very fair 
assumption, as, given equal rates over the Indian Ocean and 
the Pacific Ocean cables, and supposing both of these to be 
equally efficient, the Pacific cable has the advantage of 
landing in the vicinity of the business centres of Australia, 
the joint population of New Zealand, New South Wales, 
Queensland, and Victoria being 3,700,000, as against the 
530,000 in Western Australia and South Australia, where 
the existing cables land, at Roebuck Bay and Port Darwin 
respectively. These latter landing places are connected to 
the first-named group of colonies by very long landlines, 
which do not give a satisfactory service. The land distance 
from the Port Darwin landing to Sydney is about 3,000 
miles, while the length of landline from Roebuck Bay to Sydney 
is about 3,800 miles. For the above reasons, and because 
the majority of the unrouted traffio will probably be sent vid 
the Pacific, it appears to us that Sir Sandford Fleming has 
not been over sanguine in claiming 50 
amount of traffic which will probably accrue to the Pacific 
cable. The total number of w transmitted between 
Australia and Europe in 1896 is given as 2,326,984. The 
representatives of the Eastern Extension Com assume 
that their line would retain all the West Australia and South 
Australia traffic, also one-half of that of Victoria and 
Tasmania, and one-quarter of the messages to and from New 
Zealand and New South Wales. We must вау we cannot see 
on what foundation this reasoning is based; such a division 
seems an extremely hopeful one on the part of the company. 
: Bir W. Н. Preece goes into an interesting calculation, by 
which he shows that assuming a cable which can only 
transmit three (paying) words per minute, and which is 
only worked for 10 hours per day, owing to the clerks being 
* tired," and only 800 working days in the year, then such a 
cable will not carry more than 540,000 words in 12 months. 
As the particular cable referred to was calculated by 
Dr. Muirhead and given when working duplex 20 eight-letter 
words per minute, and as the evidence shows that 25 
cent. is a very liberal deduction to make for non-paying 
traffic, we get 15 words per minute instead of three, and b 
the simple process of doubling the 10 hours (and Bir. W. Н. 
Preece gives no good reason why this should not be done), 
we get 20 out of the 24; this, at the narrow estimate of 800 
days to the year, gives us 5,400,000 words per annum. Sir 
W. Н. Preece seeks to reduce the ible working day of 
this cable to 10 hours by such reasoning as the following, in 
reply to Lord Selborne :— 

1,970. I will assume your three words 
go very closely into this question of 10 hours, Ten hours, you tell 
us, is by practical experience what these telegraph cables work at ?— 
16 was my practical experience of the work of telegraphs generally. 
I want particularly to consider this part of the business as absolute 
estimate, and I want to have it confirmed or upset, 

1,371. All business that comes to the telegraphs over which you 
have control can be cleared in 10 hours’ working ?— Yes, certainly. 
That is mach more than our telegraph experience in England. 16 
will be more like four or five hours. 

1,372. Then supposing the work to be double, would it not be 
merely а question of staff to work 20 hours a day ?—It would bea 
question of business more than staff, because you cannot attract it. 

1,973. I said suppose the business to be doubled, could not that 
business be.worked off on the same line in 20 hours by merel 
increasing the staff ?—No, because I have assumed that the bigh 
pressure of course with this work cannot be maintained during the 
24 hours, even with a fresh staff of clerks. 

1,374. Why not ?— For the reason that I gave, that clerks tire, and 
you cannot maintain high pressure for a long period. 


Мв. Моввалт. 
1,376. And you cannot get the work at the right time?—That is 


. Suppose on some great 


per cent. as the | 


er minute, but I want to 


another element. That із where the work does not come; it only 
comes in driblets, as a matter of fact. : 


OHAIRMAN. 


1,976. But supposing one office, we will say going to America, 
occasion an immense amount of work comes 
in during the day, that would be worked off during the night ?—Of 
course. 

1,377. And customers do not complain, as a general rule, because 
their telegrams may be delayed an hour or two? —No. 

1,378. Is it your experience that they do ?—I beg your pardon. 

1,979. Is it your experience that if a telegram is handed in for 
Australia, we will say to-day, is the public fairly satiefied if they got 
an answer within a certain number of hours? —I think во. I think 
very well satisfled if they get an answer in 24 hours. 

1,380. In 24 hours ?—Yes. 

1,981. And therefore, at a stress, arrears could be worked off during 
the night ?—Yes. 

1,382. Tat being so, I do not understand why you are of opinion 
that we are obliged to reckon the working of any cable at 10 hours 
asthe only time at our disposal ?—Because these calculations are 
based on the assumption that our maximum speed is obtained under 
great pressure, and that this great pressure cannot be maintained for 
reasons that I have given. You must not take a maximum speed as 
your working speed, bnt уои must take a mean speed. That has 
varied very much by the companies I gave you. 

1,383. Bat you cannot be eccused of taking a maximum speed. 
You have, by a process which has interested the Committee very 
much, reduced the working speed down to three words a minute ?— 

es. 

1,384. That you do not consider a maximum speed ?—No; I call 
that the ordinary working speed. 

1,385. The ordinary working speed. Then why cannot that speed 
be maintained for as many hours over the line as you can find staff to 
work it ?—8o you could if you had the work. 


CORRESPONDENCE. 


The Direct Reading Ohmmeter. 


I note in your issue of July 14th, that Mr. N. C. Woodfin, 
of Patterson, Cooper & Co., recites his experience with the 
direct reading ohmmeter. 

With reference to what he says concerning the use of the 
instrument in a noisy place, I would say that I have been able 
to secure quite accurate results by noting the places on either 
side of the silence point where the noise begins and bisect- 
ing the distance between them. The noisier the place the 
wider this gap will be, but with care and a little practice I 
have been able to secure almost as accurate results in 
moderately noisy places as in silent ones. I have also found 
it necessary to keep the dry batteries in the bridge in good 
order, and when the click on the instrument becomes faint it 
is best to renew the batteries, which can be done at a cost not 
exceeding 3s. With these precautions well in mind I have 
had no difficulty in dttaining the claims of the makers of 
the instrument. | 

It is р well to state that in the measurement of 
very high and very low resistances tke accuracies of 4 per 
cent. are exceedingly difficult if not impossible to attain with 
an instrument of the Wheatstone bridge type. With 
high resistances, such as insulation resistances and the like, 
I find that the insulation resistance seems to be proportional 
to the very variable and erratic function of the temperature 
and of the voltage applied, and the possibilities of measur- 
ing such an elusive resistance with anything like accuracy 
are very remote. This, however, is not the fault of the 
instrament, for it is doubtless theoretically correct at those 
pointe. The scale is laid out according to a mathematical 
law, and there is no reason why this should not be so. 

With reference to the measurement of low resistanoes, 
that is to say, exceedingly low resistance such as armature 
coils or armature resistances, I would say that I find that the 
difficulty of making connections of negligible resistance, 
limits the accuracy of the instrument. In measuring the 
resistance of armatures it is difficalt to obtain connections 
to the resistance to be measured of lower resistance than the 
armature itself. This, again, is no fault of the instrument, 
but rather due to the fact that the instrument is out of its 
class. I have always obtained my best results in measuring 
very high resistances with the aid of a voltmeter and a sub- 
stantial voltage of 110 to 500 volts, and the low resistances 
I find are best measured by a fall of potential method. For 
the measurement of intermediate resistance I have found the 
ohmmeter exceedingly accurate and satisfactory. 
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With regard to portability I would say that I have a 
carrying case with a strap, which seems to answer 
every requirement, and also prevents the box from being 


Geo. T. Hanchett. 


The Pacific Cable. 

It has been brought to my knowl that yon have been 
defending me against the chairman of the Eastern Telegraph 
Oompany in respect of strictures by him on an opinion inci- 
dentally expressed by me as to the vulnerability of our great 
telegraph routes in time of war. I did not answer these 
remarks because the matter was, as I say, only an incidental 
one in my speech on the deputation to the Chancellor of the 
5 I was, in fact, only engaged in replying to 
some о ations in the other sense which had been previous! 
made by Lord Tweeddale. The subject is one which will 
sooner or later come пр for debate in Parliament, and, if 
necessary, I shall be able there to express my views. My 
main statement was that all our communications with the 
East, and, indeed, with our leading strategical pointa gene- 
rally, are within the control of possible enemies, in Russis, 
Turkey, or Persia, or else touch at Lisbon. In many cases 
they both touch at Lisbon, and also pass through one of 
the three countries named. Lord Tweeddale appeared, in 
his reply, to throw doubt upon the accuracy of this statement, 
and to suggest that he knew of some direct British route 
to Gibraltar at least. But no such route is marked on 


the latest cable maps. 
Charles W. Dilke. 


Electrolytic Extraction of Zinc. 
In examining the papers which have recently reached me, 
I find two numbers of the ELECTRICAL REVIEW, the one 
dated July 7tb, and the other July 14th last; at the pages 
36 and 37 of the first number and at the page 43 of the 
second, I noticed two articles concerning the electrolytio 
extraction of zinc (by the Hoepfner and the Cowper-Coles 


ocesses). 
P Both methods seem to be characterised by the сш 
of the rotary cathode, claimed by me їп my Engli tent 
dated April 1st, 1892, No. 14,892. Everybody may look into 
the same patent at the Patent Office. he United States 
patent which has been granted to me for the same object on 
September 24th, 1892, under No. 446,775, may also be 
looked at. | 

І wished to draw the attention of the readers of the 
ELECTRICAL REVIEW to the fact that up to the present date 
no one has been able to oppose any anteriority whatever to 
my rotary cathodes, not even the patentamt of Berlin. 

As you publish the descriptions of processes in which 
rotary cathodes are used, I rely upon your impartiality and 
your courtesy to insert the present letter. 


Paris, August 1st, 1899. 


Re The Patent Renewable Glow Lamp. 

Anent your remarks on above in last week’s issue of your 
en ising journal, will you permit an old reader, and a 
friend of the patentees, and one cognisant of the incom- 
parable advantages of which the above lamp is alone capable, 
to clear the ground of certain misapprehensions in this 
relation ? First let me say that, had I space and your per- 
mission, to give in detail the unique 5 of this lamp to 
prolong its utility, at such a small outlay of material, time, labour 
and money, and to explain iow through the continuous inter- 
changeability of its filaments the thorough utilisation of all 
Ив is effected to the utmost extent, the commercial 
value, and complete public service claimed for this innova- 
tion by those of the highest repute and honour as practical 
experts, who have submitted it to the most crucial teste, 
would be во manifest that, even your hypercritical correspon- 
dent, Experientia Docet," would admit the justice of the 
claim that this lamp will not only be the salvation of the 
enclosed globe, but supplies the long felt public want among 
consumers of the current, by revolutionising the present 

of lamp replacements, and doing away with the 
practice of having new lamps, and paying full prices for 
same. 

And so far from efficiency being sacrificed for cheapness, 
it will be found, by comparison, that it is the highest 
ever recorded so soon as the lamp is on the market. 


D. Tommasi. 


Surely it must be a great commercial achievement in any 
industry £o reduce mavimum waste of material and labour. 

As instanced in the glow lamp industry at present, 
inoomputable and broadcast waste of glow lamps takes place 
the moment the lamps at present in use reach the end of 
their first and only life. : 

True, many have tried to solve the problem of interchange- 
ability of filaments, even Westinghouse with his glass 
stopper, &0. How impracticable these devices were doubtless 
you are aware, sir, but none hit upon the simple design of a 
tubular neck and expeditious method of exchanging filaments 
devised by О, Howard. 

Depend upon it, sir, if the advantages claimed were not 
genuine, and had not been actually demonstrated, neither Sir 
W. Н. Preece's nor Major Cardew's name would have been 
on the front page of the prospectus to bear testimony to the 
same. Neither would Mr. Jacob Atherton, of the British 
Insulated Wire Company (a most successful сошрапу), have 
been identified with it unless it was the inimitable lamp the 
inventor asserts it to be. The economy claimed will, on 
comparison, be found to be actual and enduring, and be 
assured that it has come to stay, despite “ Experientia Docet," 
whose friends will find shortly that their large stock of 
lamps, &., &о., are obsolete and unsaleable. Without 
attempting to answer his assertions, let me say that all his 
objections have no relation, or bearing, to the above lamp, 
and prove conclusively how little” he knows of the 
invention. i 

In conclusion, let me add that (1) the company only 
claim to renew their own lamps, it’s impossible to renew any 
other. (2) The filaments are of that peculiar kind that the 
bulbs are free from deposited carbon. (3) The glass, too, 
is unique, and manner of opening and fasing so practicable 
that breakages will be very rare. (4) The detachable socket 
has withstood the most severe tests, and is a perfect suocess, 
and will admit of being used perpetually. (5) In all other 
lamp factories there is а certain loss of between 25 and 30 

т cent. on lamps made, through some non-glowing defect, 

roken filaments, &c., in the manufacture of this lamp such 
loss will be unknown, as the least, or most serious, defect 
can be at once rectified by opening at neck where renewal 
of filamenta takes place. That the economising and pro- 
longing utility of this lamp is without parallel in this 
electrical age, goes without saying, and consumers will ere 
long have the opportunity of verifying. 

I could add to what I’ve said, but for fear of incurring 
your displeasure, Mr. Editor. Thanking you in anticipation 
of your inserting this, and apologising for its length, I 
remain faithfully yours, | 

Charles Clifford. 


[This letter leaves us little the wiser, but so that we ma 
be further enlightened our “space and permission” are bo 
at the writer's disposal.— Eps. Exec. Rev. | 


Gas Engines ү. Electro-Motors. 


Why, in your issue of 28th ult., do you discredit the 
20 cubic feet per B.H.P. per hour gas consumption of the 
Stockport gas engine, while giving prominence (and 
credence) to the 16:78 cubic feet per B. H.P. per hour gas 
consumption of the Westinghouse engine ? 

Of course, your notice does not state the consumption of 
the Westinghouse engine in terms of the в.н.р., but that is 
what 1,000 cubic feet giving 40 kw.-hours means at 90 per 
cent. dynamo efficiency. 

Judging from my own experience of gas engines, neither 
result is in any way extraordinary. On one of Messrs, 
Crossley Bros’. new designs I obtained a B.H.P. for 18:5 
cubic feet of 700 B.T.U. gas per hour—a result which, at 
the time, I considered a record, and which, I believe, can be 
repeated at any time. As this gives a thermal efficiency of 
27:1 per cent., you will appreciate my belief in the record ; 
but, unfortunately, I found in the Railroad Gazette 
particulars of a test made on a 6 x 11 two-cylinder 
“ Pittsburg ” (i. e., Westinghouse) engine that eclipses my 
result completely. This engine gave 9'1 B. H.P. for a con- 
sumption of 165 cubic feet of 434°3 B. T. U. gas per hour. 
The consumption per B.H P. is thus 18°13 cubic feet per 
hour, but owing to the low calorifio value of the gas, this 
gives the extraordinary thermal efficiency of 32:8 per cent. 
From this it must be considered that the Westinghouse 
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engine is (16:6 per cent. more efficient than the Crossley 
engine. I will not attempt to account for this extraordinary 
superiority of the Westinghouse engine, but I may point out 
that it is in no way due to the fact that the Westinghouse 
engine governs on a reduced compression charge (i. e., by 
throttling), while the Orossley engine governs by cutting out 
charges, and maintains a constant compression, for both 
engines were then working at full load igniting every 
time. In conclusion, I would remark that the Weating- 
house engine is “not” the only engine that governs by 
throttling its charges. There are large numbers of engines 
working in this country with stepped air and gas cams under 
control of the governor, which operate exactly in the same 
way as the Westinghouse engine; but these, on the whole, 
have not been fonnd to compare at all favourably with 
engines governed on the hit-and-miss principle. The 
superior economy of the engines governed on the latter prin- 
ciple is such as to admit of the slight sacrifice of mechanical 
efficiency due to the use of the heavier fly-wheels necessary 
to give equal steadiness of running in both types, and still 
be superior in thermal efficiency. 


Gorton, Manchester. 
August 4th, 1899. 


Jas. Dunlop. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Win momo Арпа Этн, 1898 | век uma Аса. Этн, 1899. 


Adelaide .. Value £116 Adelaide od .. Value £819 
Alexandria .. is V "m 58 Aden. "eleg. mat. vs ex 45 
" Teleg. mat. 20 Amsterdam v we . 100 
Amsterdam.. n єз .. 0205 | i Teleg. mat. . 245 
Antwerp  .. - ae .. m9 Bangkok i ia n 86 
Auchland .. vs ex .. 166 Boca .. 284 
Bergen “> a . . 9,518 Bombay 107 
Bombay 200 Boulogne © ә ss 90 
Bolougne s s Ае но " Teleg. apparatus .. 2,900 

Bremen. Teleg. mat. .. 150 Brisbane. 60 tons iron teleg. 

“a Zub. cable. . 180 poles, value not declared. 
Buenos Ayres T ХЕ .. 6,855 Buenos Ay res is "E .. 524 
Calcutta ee ЭЭ . 2:3 i › Teleg. wire .. 161 
Cape Town .. » Ж .. 602 Calcutta T "" .. 929 
Copenhagen we vs vs 19 T Electric launch 88 
Durban x is as . . 2,839 Cape Town .. äs a 9'4 
East London ss с 81 " Teleg. scores 16 
Fremantle .. oe Pax hs 94 30 Colombo А x ys 59 
Hanburg .. oe ks .. 210 , Copenhagen 14 
Helsingfors .. s P T 29 Delagoa Bay 28 
Kolding. Teleg. cable .. .. 252 Durban id T 10 
Liban.. ae ix " "T 54 n Teleg. mat. a 81 
Lyttleton .. is - ЗЕ 47 И Teleph. mat... 44 
Madras m be ne Ба 8S6 . East London e 606 
Marseilles .. © 2 si 50 Flushing - 25 
Melbourne 10 ' Genoa. Teleg, mat. 85 
ЯЕ Teleg. mat. .. 410 Gibraltar . 85 "i 6 61 
Montreal . ie "s 5 25 | Halifax N..). Teleg. cable. 555 
Odessa es "ES ius . 130 Hamburg. Teleg. mat. .. ‚ 170 
Penang me os es es 25 | Hong Kong .. ne А 286 
Port Elizabeth  .. vx .. 819 Jersey and Guernsey 50 
Hangoon  .. T T" у» 55 | Launceston i 140 
Rockhampton ei ae o 1974 Malta 30 
5t. Petersburg en iu ws 14 Melbourne T oe 108 
45 Elec. launch .. 1,900 к Teleg. mat. 180 
Shanghai... T vs . 2060 Ostend ЗР К ec 15 
Stockholm. Teleg. wire ax 72 Paris 848 
Bydney xx € Е .. 0680 Penang 682 
„ Teleg. mat. T 90 Perth T oe s T 29 
Townsville, 'Teleg. mat. es 125 „ Elec. tram machinery .. £98 
Wellington .. T T" 97 Port Elizabeth .. ix 26 
Yokohama .. ка sa zi 27 - Teleg. mat. 993 
5 Elec. cable .. ee 48 Port Said е v 101 
| | Rio Janeiro "n 166 
Hosario. Teleg. wire 17 
Rouen ex 160 
Santos T es T 132 
Singapore. Teleg. cable 42,000 
St. Petersburg, Teleg. wire .. вв 
Sydney EN a $ . 2,118 
„n Teleg. mat. .. 644 
Total 224.711 | Total .. 285,986 
Foreign Goods Transhipped. 


Batavia. Teleg. mat. .. Value £11 


Asbestos.—The Admiralty contract for asbestos goods 
for the ensuing 12 months has again been awarded to the United 
Asbestos Company, Limited. This is the 14th year in which the 
company have been awarded important contracts by the Lords of 
the Admiralty. 


Bankruptey Proceedings.—The public examination 
of Alec Gavin Inrig, electrical engineer, 44 and 46, White Post Lane, 
Victoria Park, trading as the Globe Electrical Oompany, was held 
last week at the London Bankruptcy Court. The debtor bas filed 
accounts showing liabilities £4,514 3s. 5d., against assets £330. In 
the course of his evidence the debtor stated that he came over from 
Antwerp in September, 1895, with a capital of £1,000, and started the 
above business. Four months later he was joined by a Mr. Chester, 


and they converted the business into a company styled Iarig and 
Ohester, Limited, with a capital of £2,000. As vendor witness 
received £500 in fully paid shares, and he acted as joint 
director at a salary of £200 per annum, until the company went into 
liquidation at the end of 1896. The petitioning creditors next 
poss the concern from the Official Receiver, and to sell 
t to witness under a hiring agreement, but nothing further was done, 
and he managed it on their behalf at a salary until last November, 
wten they refused to make any further advances. He subsequently 
carried on the business upon bis own account until they (the peti- 
tioning creditors) brought him to the court early in June. To the 
action of those creditors, witness entirely attributed his failure. 
The examination was ordered to ba concluded. 

The examination in Wa apioy of John Lumsden Sloan, as sole 
partner of the firm of Wilks, Sloan & Oo., electrical and consulting 
engineers, 112, Bath Street, took pe in Glasgow on 7th inst, 
before Sheriff Balfcur. In reply to Mr. George S. Robb, for creditors, 
bankrupt stated tbat he was interested in the reversion of the estate 
cf Sir James Lumaden. In January a loan of £300 was obtained 
from a firm of money-lenders in Edinburgh, and he and Mr. Wilks 
and the cautioner signed a bill for £450. At this time he was draw- 
ing nothing from the busine:s. The bulk of the loan was handed to 
Mr. Wilks, who was being pressed, to cover his private liabilities, 
and between £10 and £20 went into the business. A loan of £300, 
entirely for Mr. Wilks’ benefit, was got from bankrupt's brother, who 
was to have a percentage on the money, and to have the option of 
becoming a partner at any time witbin three years. Before this Mr. 
Wilks had overdrawn his interest in the firm to a considerable extent, 
and any sum that went into the firm was to repay what he had over- 
drawn. Bankrupt put £250 into the business, and his loans to the 
firm and Mr. Wilke amounted to £750. The examination was 
adjourned. 


Catalogues, Lists, &c.—From the Prentiss: Clock Im- 
provement Oompany, of New York City, we have received a pamphlet 
describing their improvements in long-running clocks and auto- 
matic perpetual calendars, also their synchronising and electrical oon- 
trolling devices. 

Messrs. Nalder, Brothers & Co., of Westminster, have issued а new 
edition cf their catalogue of scientific instruments, in which they give 
capital illustrations, and neatly arranged data of their various 
instruments for electrical testing, also for engineering, mathematical, 
optical and other purposes. The opening has a reproduction 
from a Röntgen photograph of the N.O.B. four-coil Kelvin galvano- 
meter, showing the internal arrangements and connections. The 
class of apparatus made by Nalders is so well known that it is quite 
unnecessary to detail here the numerous instruments which find a 
place in this catalegue, which is a credit to compiler, illustrator and 

ter 


printer. 

A new issue of the Concentric Wiring catalogue of Messrs. J. D. F. 
Andrews & Oo., Limited, isto hand. It shows many new appliances 
and improvementa. 

‘A second edition of the Brush Electrical Engineering Company's 
Universal Engine Book has lately been brought out, giving some 
excellent sectional and general illustrations of the engine parts, 
and detcribing the cbief features. 

From the Taper-Sleeve Palley Worke, of Erie, Pennsylvania, we 
have received an illustrated list of their solid-web, iron-centre, hard- 
wood dynamo, motor and generator pulleys, with oopies of teati- 
moniale, code, &c. 

The Western Telephone Oonstruction Company, of Chicago, sends 
а сору of its catalogue of switchboards and apparatus required in 
connection with telephone exchange systsms. Views are given of 
the various departments at the works, also of exchanges fitted with 
the company's manufactures, and there are also a number of illustra- 
tions cf the apparatus described. 

An incandescent lamp list, printed in English, Frencb, and 
German, comes to hand from Mr. Paul Goldschmidt, of Featberstone 
Buildings, W.O. It contains particulars of the manufactures of 
Messrs. P. & M. Herre, of Berlin, who are specialists in emall and 
fancy lamps. We understand that the factory equipment at Berlin 
is quite up to date, and includes the newest and best air pumps 
which are N by шоо теи коо щш соси саз 
regarding а variety of fanc ps о esigns, shapes, a 
sizes; alec holders, switches, ets, Geissler tubes, Crookes tubes, 
Rahmkorff coils, &c. А 

The Electrical Company, Limited, has issued a new price list 
of carbons for Luna” arc lamps. 


Change of Address.—Mr. E. О. Sachs has moved his 
саак 918 vate offices from No. 11 to No. 3, Waterloo Place, 
a S. W. 


copper.— The Financial News says that some of the 
strength has departed from the statistical position of 
Messrs. Merton's figures show that the visible stock at the end of 
July had risen to 33,019 tons, compared with 28,515 tons & fortnight 
earlier, and 29,009 tonsa month ago. Supplies were larger in July 
than for several months, and consumption has been checked— 
whether temporarily or not it would be difficult to say ; for the jane 
from deliveries of 16,074 tons in May to 19,077 tons in June and the 
fall to 16,327 tons in July show an irregularity that puts generalisa- 
tion at a discount. The supplies were 20,342 tons against 17,925 ala 
in June, and that in spite of a reduction of 4,100 tons in the arri ble 
from North America. О her countries,” which represent а varia: 
quantity in the supplies, and cover all the соррет-рго@® ЕЁ 
countries save North America, the Peninsula, Australia, and ts 
sent 6,767 tons in July, against 2,126 tons in June, and shipmen 
from Chili were nearly 2,000 tons greater. 
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Coal Cutting. —Mr. та n xis d ше United енча 
VC | u 


T NE RUE Po — эы, - —— = — —— — —— o — 


Year. | No.of machines Tonnage mined by; Average prices 


| 
| at work. machinery. | at mines. 
| | 
— —ẽ - d | — — — — —— — ———— — — е * — — — 
1891 | 545 | 6,211,780 | 4в. 104. 
1895 | 1,446 | 926920 | 88. 4d. 


— — PET 


A breast cutting chain machine, such as is used very largely in the 
Btates, is arg Ж stated to have undercut 1,700 square feet in 
9j hours, or 7} utes to each cut 6 feet deep and 44 inches wide, 
including the moving and setting of the machine. 


steam dynamo and accessories, total value of contract, £3,154; 


Corporation, balancers and boosters (section A), amount 


a е £2,070; Warrin Oorporation, st d 
7 on on, steam namos, 
illans engines, total amount af 88 ' | 


ht ago, we have received a catalogue 
ilding 


wasan engineer with Messrs. er & Platt, Limited, in whose omploy 
he had a considerable amount of experience both in this country and 


a х 
: Messrs. D. Bruce Peebles & Со. — We hear that this firm 
has secured the following municipal contracts :—Barrow-in-Furness, | 


the armature. The windings at the back are protected by a 
shield, so as to effectually exclude oil or dirt. The commutator bars 
are of insulated with s 


be ready and completely equipped in six months’ time, the con- 
tractors for the various portions being under a heavy penalty to 
соир ое in this pus Owing to the large number of orders on 
ts ks, it ars x found necessary to omens Nee ee in 

mporary works. The company’s offices are located in Corn Exchange 
Buildings, Fennel Street, Manchester, pending the completion of the 
more commodious premises in Trafford Park. 


Brighton, &c., Tower Company, Limited.—In the High Oourt 
last week this oase came on for h 

£4,794 for suppl 
Tower, alread &VIBW. to 
a report of the case in the Times, defendante admitted the greater 


LANCASHIBE DyNAMO AND Motor Company’s Moro. 


are especially suitable for workiog in damp and dirty placer, and can 
be secured in almost any position. The motor can be readily fixed 
on the floor or the ceiling as required ; in the latter case the end bear- 
ings are simply turned round, so that the oil wells ara below. They 
may be used oil mills, cotton mills, flour mills, dye houses, coal 
mines, iron foundries, shipbuilding yards (out in the open), and for 


t of the claim, subject to a counterclaim by them for £5,364 as 
5 for delay in completing the machinery which plaintiffs had 
contracted to erect. The case occupied the whole of the Srd inst., 
and on the 4th а settlement was arrived at, in acoordance with the 
terms of which the jury returned a verdict for the plaintiffs for the 
amount claimed; and they also gave a verdict for the defendants on 


the counterclaim for £600. 


Electric Construction Works,—The directors of the 
Eleotrio Construction Company, Limited, have just commenced 
extensive and important tions to their works at Bushbury, near 
Wolverhampton. 


Electric Light Fitting.—The Edison & Swan United 


Electric Light Company send us a pamphlet respecting a new auto- 
matic inda apparatus (Killingworth Hedges’ patent), which they 
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have just brought out. It is claimed to meet the general demand for 
a simple and reliable method of raising or lowering lamps suspended 
by flexible cord, so that, according to the requirement, the light may 
ba brought to any desired position, and to bear upon any particular 
object. This facile movement is obtained without the use of 
„ counterweights or the arrangement of lengths of flexible cord. It 
isalso well adapted for use with table and floor standards. The 
winding gear consists of a porcelain d:um, on the ends of which are 
mounted the brass terminal plates to which the flexible cord is 
connected The drum is used in connection with and revolves 
centrally on a porcelain base, the latter being provided with 
terminals to which the leading-in wires are brought and which 
form the supports for the drum when connected with the 
terminal plates fixed on its ends. Tre flexible wire is wound 
- up on the drum by means of a spring, and is controlled auto- 
matically by а small stop or peg fixed on one end of the 
dram acd caught by means of a small ratchet wheel. When the 
flexible cord is withdrawn from the fitting to the desired length, all 
that 16 necessary is to allow the same to slowly and gently slide back 
with the gaidance of the hand, when it will be found that the ratchet 
wheel has caught the peg or stop, thus preventing the drum from 
winding farther. The same operation is repeated when a farther 
length of flexible cord is required to be withdrawn. When desired 
to wind up the flexible wire a short pull of the flexible releases the 
peg or stop from the ratchet wheel, when it will be found the cord 
will Пу back and re-wind iteelf round the drum. This form of wind- 
up can aleo conveniently be used in connection with hand lamps or 
similar portable fittings, as the fitting can be hung by the side of the 
wind-up apparatus when not iu use, taking up little space and doing 
away with the necessity of a loose coil of flexible wire, which is 
invariably in the way. 


The Electric Welding Company, Limited.—In the 
Chancery Division of the High. Court of Justice on Friday (August 
4:h) Mr. Farwell, Q O., said he bad а motion to rectify the т 
of this company, but there was a possibility that the case would be 
settled, and he therefore а: көй that the motion should be allowed to 
stand over generally, with liberty to restore 16 upon application. 
Mr. Justice Byrne assented. 


Fan Motors.—The Stewart Electrical Syndicate, Limited, 
send us a price list of the Hurricane” fan motors (direct current 
for which it has just been appointed sole agents in the Unite 
Kingdom. No extravagant REF are made for bigh efficiency, but 
it is being put on the market as a thoroughly good and reliable piece 
of apparatus, cheap, strong, and simpla. The fan and motor rest оп 
a universal ball joint, which is controlled by a screw sufficiently 
Jarge to be conveniently operated by hand. The simplicity of this 
device permits the fan to be easily directed toward any point where 
it is most desirable at the time to throw the breez». 


Fire.—We are glad to learn that the fire at Henley'e 


Telegraph Works was limited to the submarine cable department, and 
will not cause more than a week or two's delay in the exscution of 
work of that particular class. The company are to be congratu- 
lated upon the efficiency with which they have organised their 
workmen to deal with fires either by night or day. The fire in 
question cccurred late on Saturday night, and it was mainly due to 
the promptitude with which the workmen brought the hydrants and 
pumps to play, that the scope of the fire was limited to the one shop, 
and the work of the Fire Brigade in finally extinguishing the flames 
was thus rendered considerably easier. 


High Speed Engines.—Messrs. Reavell & Oo., Limited, 
of Ipswich, send particulars of their high speed enclosed constant 
thrust compound engines (Scott’s patent). In the front of the list 
is an illustration of one of their two-crank engines coupled to 
a Orompton dynamo at the Islington Vestry electricity works. Messrs. 
Reavell have recently erected extensive and well-equipped works for 
the construction of these engines which are made in standard sisse, 
single and two-crank, and also as a three-crank engine. They are 
claimed to be specially suitable for direct coupling to dynamos, for 
electric lighting, traction, and other electric power purposes. 
We understand that a good number of these engines are now 
in public and private installations. Instead of employing two 
cylinders as in an ordinary compound engine, the feature of the 
Bcott engine is that the first stage of expansion takes place on the 
top of the piston, and the second on the bottom of the piston 
in onecylinder. Facilities are afforded at the works for the complete 
testing of the engines with purchasers dynamce, at full load. The 
list before us gives a general description accompanied by an explana- 
tory illustration of a single-crank engine. We do not doubt that 
Messrs. Reavell will be pleased to send a copy of the pamphlet 
to all inquirers. 


Holiday Tours.—Those of our readera with whom the 
holidaya are among joys yet to come, are recommended to peruse an 
interesting little pamphlet issued by the Great Eastern Railway, 
which gives views of some charming scenery in the Thuringlan 
Mountains, and the Harz, including the sacred spots which once 
kaew the tread cf the celebrated Luther, and where some of his 
relics are yet to be found. 

The L. B. & S. O. Railway is also circulating a very attractive 
“ South Coast Qaarterly,” in which are illustrated some of the best 
coast line and “cross country” resorts within the area of that 
railway's service, where one may while away the idla hours of the 
holiday vacation. | 


Liquidations, Dissolutions, &c.—4A meeting of the 
Improved Incandescent Electric Lamp (Foreign Patents) Byndicate, 
is to beheld at 20, Jewry Street, E. C., on Saturday, Ssptember 9th, 


2 үч ап account of the winding-up from the liquidator, Mr. В. 
allard. 
On Wednesday the petition filed by the Electric Construction Com- 
pan for win up the Madras Electric Tramways, was heard 
London, and was ordered to stand over until the first petition day 
in November. If nothing has been done in the mcantime, a com- 
pulsory order will be made. 


New Electrical Works.—It is stated in the Manchester 
Courter that Messrs. Mather & Platt, Limited, the well-known 
electrical engineers cf Salford, have taken over 40 acres of land 
near the canal and railway at Agecroft, in the township of Pendle- 
bury, for the purpose of erecting modern workshops to meet the 
increasing d for their ous specialities in electrical plant. 
Tae proposed new works are situated near the Agecroft Oollieries. 


Personal.—It is stated in an American contemporary that 
Ool. J. O. Bonner has left Toledo for England, in the interests of his 
rail waggon, a number of which have already been shipped to the 
Isle of Man. This order is considered to give the waggon a foothold 
abroad, and Mr. Bonner intends to see that they are placed in good 
working order and given a fair trial. Our contemporary adds :— 
“ An effort is also being made to establish the waggons on an electric 
VVV will take Col. Bonner to that 

ty." 

Smoke Nuisance.—The London County Council, it is 
announced, is to take action in regard to the smoke nuisance in 
London by taking steps for enforcing Section 114 of the Railway 
Olauses Consolidation Act, 1845, which requires that every looo- 
motive shall be constructed to consume its own smoke, and Section 19 
of the Regulation of Railways Act, 1868, which provides that ifa 
lecc motive is constructed to consume its own smoke, but fails to do so 
at far as practicable at the time charged in the complaint, the railway 
company owning such locomotive shall be deemed guilty of an 
cffence against the section first named. " 


Time Recording Clock.—Mr. F. J. Borland, of Leeds 
is now putting on the market a time recording clock to supply the 
evident need for a cheap form of apparatus for checking in workmen. 
The time checks are simply dropped through a funnel which delivers 
them into compartments of a receiver, the position of which is varied 


by gearing connected with the works of the clock. An electrical 
attachment to ring a warning bell can also be attached when required. 
The whole arrangement is simple, and as long as the clock is goiog, 
cannot fail to act. The price is extremely moderate. 


Trade Announcements.—We are informed that Mr. H. 
Binko, late managing director of Binko, Ridsdale & Oo., Limited, has 
resumed his old established business as electrical engineer and manu- 
facturer, at 34, Leadenhall Street, E.O., under the former style of 
H. Binko & Oo. ; 

Mesers. H. W. Sambidge & Son, of Birmingham, manufacturers of 
electric light fittings in brass and wrought-iron, have opened London 
showrooms at 19, Farringdon Avenue, E.O. We have received а 
small fittings circular such as the firm is sending out to its customers. 

The London Battery Company, of Westminster, announce that they 
have disposed of their b ss to the Atlas Oarbon and Battery 
Company, Limited, Ewer Street, London, В.Е. . 

Mesars. Geipel & Lange notify that owing to the rapid increase of 
their business, they are removing to new and larger offices at Parlia- 
ment Mansione, Westminster, to which all communications should 
in future be addressed. The same remarks apply to the trading and 
contract business of Messrs. Paterson & Oooper, which was 
over by Messrs. Geipel & Lange, and forms a part of their business. 


Waverley Electric Car.—In our recent review of the 
motor-carriage exhibits at the Royal Agricultural Hall Exhibition, we 
omitted to notice the Waverley “ Ran about” of the Automobile 
Association, Limited. We are given to understand that this car is 
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able to take gradients of 1 in 10, to ran an average of 40 miles with 
one charge aud et speeds up to 16 miles an hour. It is claimed to be 
silent, economical, and low priced. The Run-about " weighs 12 owt. 
and the "8 ” 134 cwt. The motor is of the multipolar t 

carefully designed fcr overloads, it is rigidly hung to the frame of the 
running Hau; and it and all gears are carefully covered, amply pro- 
tecting them from dust and water, so that in cleaning the nd ўа 
only moderate care necd be exercised. The motor shaft is geared 
arde A to the two rear wheels by a single reduction. Esch rear 
wheel is made to revolve independently of the other by compensating 


gears placed in line with the motor shaft. The motor is of 14 н.р. and 
the battery employed, said to be covered by broad patent claims, is ofa 
new type, and less than half the weight of the storage cells used in other 
cars of the same capacity. The normal discharge rate of the battery 
is abont 15 amperes, at which rate the car runs ata speed of from 
12 to 14 miles an hour. One simple ratchet lever is all there is for 
the manipulation of the car, five ahead and three astern speeds being 
provided. The controller contacts are sliding and self-cleaning, and 
so constructed that burning at these points when shifting the speed 
circuits is prevented. A band brake will stop the vehicle in its own 
а at full speed. The frame work is tubular, all wheels have 

bearings, pneumatic tyres, and wire spokes, and the whole car 
runs therefore as casily as possible. This car is turned out as " Rur- 
about," with seating capacity for three, and as “ Stanhope,” for two 
persons, with hood. 


X Rays on the Stage.—In a melodrama recently pro- 
duced in suburban London, entitled “Thou shalt not kill,” the 
X rays are employed to locate a bullet. As the conditions of the 
theatre are not exactly suitable for the actual use of ooil tube and 
screen, Mesers. W. Оох, Limited, were entrus‘ed with the 
work of devising an efficient substitute. This they have achieved 
moat succesefully, and the effect was quite easy to mistake for the 
real thing. The manager of the company carries round a complets 
X ray outfit, which is exhibited during the day, tickets being dis- 
tributed at the evening performances. 


ELEOTRIO LIGHTING NOTES. 


Barnsley.—The Town Council will apply to the Local 
Government Board for sanction te a loan of £3,000 for extensions of 
the electricity works. 


Blackburna.— Major-General Crozier, R.E., an inspector 
of the Local Government Board, held an inquiry on August let, 
relative to the application of the Blackburn Oorporation for power to 
raise loans of £25,000 for the purpose of electric lighting. 


Bolten.—The electrical engineer, Mr. A. Ellis, has 
reported to the Electricity Committee on the subject of street 
lighting. He prefers the rectifier syatem for Bolton, with the arc 
lamps mounted on every second pillar, 80 yards apart, and two 16-0 P. 
lamps on тоў post, 40 yards apart. The latter would replace the 
arcs at midnight. The price per annum would be £18 per arc at 80 
yards, £16 at 60 yards, and £15 at 40 yards; while the glow lamps 
would cost £2 2s. per annum per 16 c.»., including renewals, as against 
£2 58. for gas. 


Bristol—On August 3rd an accident occurred at the 
Central Electric Lighting Station to H. J. Arnold, a linesman in the 
employ of the Oorporation. He was engsged in some work on the 
switchboard at the time, and it is assumed that in reaching for some- 
thing he inadvertently touched the high pressure terminal and 
received a shcck, resulting in severe burns. Artificial respiration was 
resorted to successfully, and the injured man, who had also had a 
bad fall, was removed to his home. It is intended to find accom- 
modation for him in the General Hospital, and it is hoped that he 
wil speedily recover. Я 
An exciting incident took place last week in Nelson Street, 
where the electric cable is ba laid. The workmen had left 
one of the drums standing in Broad Street, and by some means or 
other it started rolling down the slope, and crashed into a public 
house, completely demolishing the front of the premises. veral 
persons narrow escapes, but fortunately, no one was injured. 


Carlow.—The overhead wires of the electric supply net- 


work have been “ре by underground cables by Major Alexander 
the proprietor of works. TN | 
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Ceylon.—The Colombo Council has accepted Messrs. 
Boustead Brothers’ undert»king for the electric lighting of the tramway 
rou'es, and a contract has been entered into. Messrs. Boustead Brothers 
undertake to supply and erect, at their own cost, an installation of 
88 arc lamps, of 10 amperes capacity each, along the Grandpass and 
M na tramway routes, commencing in each case from the point 
where the Fort arc lighting ends. These lamps will be mounted on 
carriers on the top of the tramway posts, and will be an average 
distance of about 120 yards apart over some six miles of streets, 
which will efford а very effisient and handsome illumination of the 


roads in question. The firm also undertakes to supply the current for 


these lamps, carbons, trimming and attendance, all supervision, 
maintenance and repairs, for the sum of 13 cents per lamp per hour, 
provided the Council agrees to the following conditions :— (1) Agree- 
ment to ba for period of tramway agreement. (2) The Oouncil to 
have the option of acquiring the installation and the necessary plant 
from us at the expiry of the agreement. And (3) the Oouncil, in the 
event of its being decided to take over the tramways, to further agre: 
to take over this installation and the necessary plant also in good 
order and condition, it being held to be reasonably modern and up to 
date. Tais point to Ъз decided upon by arbitrators appointed for 
the purpose in the usual manner, and such arbitrators shall also 
value the plant and installation, should it be decided that the Council 
shall acquire the same. Messrs. Boustead Brothers have ben granted 
үш to run electric launches on the Colombo Lake and to erect 
nding stages at different points. 


Cleethorpes.—The District Council has resolved to pro- 
ш аасы order for the supply of electricity for lighting and 
rac 


Clewer.—The Parish Council is considering an applica- 
tion from the Windsor Electrical Installation Company to lay cables 
in their parish. 


Continental Notes —France.—The establishment of a 
central station in the town of La Mothe-Ssiat-Keraye (Deux 
Bévzes), bas just been decided upon. — A company has been 
formed at Lyons (11, Rue de l'Hôtel de Ville), with a capital of 
£110,000, to be known as La Восі ё Biectro-Chimique de la 
Romanche. 

GzeBRMANY.—According to tho official statistics of the empire, just 


published, it appears that 13 per cent. of the cities of Germany 


practice municipal ownersbip of el c'ric light plants. О? the cities 
with a population of more than 10,000, 517 in number, 120, or more 
than 23 per cent, own their own electric lighting plents. Of the 
s ard smaller citi:s, 300, or 11 per cent, have municipally-owned 
plan 


Derby.—The Town Council has reduced the charges for 
electricity from 6d. per unit for the first 14 hours of maximum 
demand and 3d. afterwards, to 6d. for the first hour and 31. after- 
wards. The £400 deficit of last year has ben changed to а surplus 
of £789, and the demand is increasing rapidly. 


Bover.—The trolley wires were struck by lightning 
recently during a heavy storm. Beyond throwing out the circuit- 
рлы and stopping traffic for a few minutes, no harm was 

е. 


Dudley.—The Town Council, at a special meeting on 
August 204, ted the recommendation of the Railway, Tramway, 
aud Elec rio Lighting Committee to obtain a loan of £33,000 to 
carry outa scheme of electric lighting for the borough. 


Durham .—The electric lighting provisional order having 
been confirmed by Parliament, the Town Council has resolved to con- 
sult Mr. Hawteyne on the subject, and to negotiate for the transfer 
of its powers to a company. 


Eton.—After a battle, which has lasted upwards of two 
ears, the advocates of electricity for street lighting on the Urban 
District Oouncil have defeated the opposition, several of whom are 
shareholders in the Gas Company, and on Thursday, last week, the 
tender of the Windsor Electrical Installation Company was accepted 
tolight Hiton with the electric light. Originally, Eton was supplied 
with 72 gas lamps with a candle-power of 1,460 at an annual cost of 
£303 18s. This will be repe Lr 12 600-cr. arc lamps and 
42 16 o P. incandescent lamps, equivalent to 6,672 oP, a$ a cost of 
£336 5s. Thus, for an increased expenditure of £32 7s. per year, 


there will be an additional candle-power of 5,212, 


Exmouth.—On Mr. Hammond’s advice, the District 
Oouncil has decided to apply for a provisional order. 


Fife (N.B.).—Ata meeting of the St. Andrews District 
Committee of the County Oouncil on July 31st the Tayside Electric 
and Gas Light Company and the Newport Gas Light Company gave 
notice that they intend toapply to the Board of Trade fora provisional 
пот to authorise the supply of electricity within the parish of 

organ. 


Godalming.—The Town Council has acoepted the offer 
of Edmundson's Electricity Corporation, Limited, to take over the 
Oouncil’s provisional order for public and private electricity supply. 
The Oouncil has the option of purchase at the end of seven years for 
а sum equal to four-thirds of the capital expended, or after 14 years 
for five-fourths of the capital, or any time after seven years upcn 
payment of the capital plus a sum sufficient to make up the dividends 
pala by the company to 10 per cent. per annum from the start down 

the time of purchase. 
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Hampstead.—The annual report and statement of 
accounts of the Ham d Vestry’s electric lighting installation shows 
that the total capital raised was £126,570; during the year 1898-99 
over £11,000 was spent on new machinery and nearly £7,000 on new 
mains, together with £2,200 on new buildings. The income for the 
year was £24,377, an increase of 53 per cent. on the үш year. 
The gross profit was £13,014, and the net profit £8,339, or 6°65 per 
cent. on the total capital expended. It is proposed to invest £7,500 
of this in Government stock as the nuclens of a reserve fand. 


Hereford.—The County Council proposes to supply elec- 
tricity on the following terms :—For the first two hours per day, 6d. 
Per unit; for each hour afterwards, 4d. per unit; for motive power, 

‚ per unit; for hire of meter and M.D. indicator, 4s. per quarter. 


High Candle-Power Incandescent Lamp.—Acoording 
to the Marine Engincer, the Bryan Marsh Company of New York has 
been experimenting with incandescent lamps, which are greatly superior 
to arc lights in e fog, since the yellow rays of the incandescent light are 
not so easily damped out and absorbed as the rays of thearc light. The 
company made a lamp of 5,000 o. r. with two filaments, each 
236 volts and about 3 watts per candle; the lamp thus too 
about 15 xw. It burned out in three nights, due probably to the 
intense heat at the neck. 


formerly a student of the 0 8 
Kilbu „ has 


Islington.—The long outatanding dispui between this 
Vestry and the St. Pancras Vestry on the subject of laying mains on 
the boundary line of the parish was p ly settled at a meeting 
of the Islington authority on Friday. Іп а report on the subject the 
General Purposes Committee stated that, in view of an intimation 
received from Bt. Pancras that it propceed to lay mains in Brecknock 


no authority to accord 
nevertheless of 
attached to the 


permission to do so. The committee were 
inion that too much importance should not be 
nt, and had consulted the solicitor as to how the 


matter might be met by the Board of Trade кенч a license to 
the St. Pancras Vestry to supply electricity in the s in question 
under Bec. 3 of the Electric Lighting Act, 1882. On the recom- 
mendation of the committee the Vestry unanimously resolved to 


ding corporation enterprise 
should be avoided. Mr. Drever then referred to a letter whicl had 
been received by a man in town from Mr. York, the electrical 
en who had of the installation of electric light in Fort 
W , offering to supply any information on the matter. Infor- 
mation might also be got from Lerwick. Dean- of- Guild Plett 
seconded the motion, which was ue io, and the following com- 
mittee was a ted :—Bailies te and Solater, Dean-of-Guild 
ов and Mesars. Sutherland, Baikie, and Drever—Mr. Drever to 

convener. 


8 apt hag received varions proposals for 

su t hting and 

i 9 ot fia 5 Аш lig ting traction, and is considering 
Manchester.—A gas explosion occurred in an electrical 

conduit in King Street on August 8th. Мо serious damage was done. 


Newport (Mon.).—The manager's quarterly report shows 
cost of generation and distribution per unit, 3:11d., against 4 78d. last 
ear, and total revenue, £1,351 0s. 7d., against £863 4s. 5d. last year. 
s number of lamps connected and on order is equivalent to 30,918 
OP. 2E ; 


Paris.—A daily paper says that two offers to light the 
Bois de by electricity have been laid before the Council by 
private individuals, M. Mildé and M. Tayernier. M. Mildé proposes 
to set up an electrical installation, but not at his own expense, the 
cost to be spread over 14 years. For farnishiog the light and main- 


‘from experts for surveys and 


` hostile to the Lighting Committee's contract with 


taining the works he asks for an annual subsidy, much smaller than 


` the amount which the city would have to lay out if it undertook the 
work itself. M. Tavernier asks for a similar subsidy, but is willing 
to erect the necese 


plant at his own expense, The cost of lighting 
the Bois is estimated at about £2,000 a year. 


` London, E.C.—The chairman of Milner’s Safe Company, 


Limited, last week told the shareholders that they had carried 
` £7,000 to reserve for the electrical equipment for which they bad 


contracted. It was a large outlay, but was necessary to keep the 

works up to date. A large saving would result by the introduction 

ei eof for driving all the machinery and lighting the 
gs. 


The following letter appeared in the Pall Mall Gazette cn 3rd inst. :— 
Sir,—The report of your interview with the City e aen gives & fair idea 
8 


published on June 20th, which, after referring to the immense outlay necessary, 
oes on— 

Ё Then what happens? The Charing Cross Company will offer for 5d. what 
tbe City of London Company offers to sup: ly in January for 6d. But when the 
former company is ready, the letter will then come down to 5d. The effect of 
this would be to ruin the Charing Cross Company by renderiog their outlay 
unproductive, for is it likely that City consumers will put up with all the 
nuisance involved in changing over to a new company when they will be baving 
the same thing at the tame price from the old company? 

The City Company has taken a much bolder step than I anticipated. It 
has come down to 44d., and that, too, before the Charing Cross Company has 
laid out 1d. in the City. This move has entirely knocked the bottom out of any 
hope of success that may have hitherto buoyed up the Charing Cross Company. 
But a far graver issue has yet to be fought— amely. that of the validity of the 
contracts between the Corporation and the City Company. If they are valid, 
competition is impossible. If they are not, an action for damages will lie 
against the Corporation by the City Company. 

The City Company has given the Corporation the opportunity of getting out 
of this “cleft stick" by buying up the whole concern at a, price which will 

ield about the same figure to the ordinary shareholders as that at which the 
ast issue of shares took place—ramely, £'8, and at an immediate profit to the 
ratepayers of £45,000 per annum. It is a pity the Corporation does not avail 
itself of this offer. 
J. W. MARTIN. 


The Рай Mall Gazette has now interviewed the Charing Cross and 


, Strand Electricity Sapply Corporation with a view to hearing its 


side of the City electric lighting question. The interviewer found 
the company in a s'ateof restrained triumph. The action of the City 
Company in reducing the charge to 444. per unit seemed premature 
by at least 18 months; it seemed like cutting off the nose to spite the 
face. Bat the suggestion that the Oharing Cross Company will be 
thereby deterred from following out its design is far-fetched and 
unfounded. | | 

When the Charing Cross Company has made up its mind, it is nut in the 
habit of changing it. The company, our reprecentative was assured, means to 
go into the City. Its entry to the Strand proved a good thing for all partirs ; 
the reduction in the price of electricity led to an enormous increase in the 
ше of lamps. Why should not something of the same sort happen in the 

i 

ie for anything in the nature of collusion between the Corporation and the 
Charing Cross Company, our representative was assured that there had been 


nothing whatever of the kind. On the contrary, the Corporatioa attempted to 


impose conditions by no means favourable to the company. In some instances, 
the Corporation was successful, but in the case of the restrictive conditions 
proposed by the Board of Trade, not one of them was allowed to stand. In 
everything, except the calling of witnesses, the Corporation behaved kindly to 
the City Company. To talk of the Lords’ decision being upset in the Law 
Courts is absurd. The Charing Cross Company is working under Act of Parlia- 
ment, a sort of thing which is not usually upset in the Law Courts. 

Had it been decided that the agreement between the Corporation and the 
City Company was valid, the Electric Lighting Act of 1888 would ipso facto have 
been stultified. That Act pure precludes monopoly. Moreover, the very 
fact of the Corporation having tied its hands by entering into this agreement 
precluded it from being in a position either to give or withhold its consent to 
the ihtroduction of competition. The very words, “so far as we are able," with 
which the Corporation qualitied the undertaking to exclude competition should 
have enforced these facts upon the attention of the City Company's directors. 
Also, that limitation should have been brought under the notice of 
intending shareholders. : 

Throughout the contest the Charing Cross Company has behaved in a 
Bcrupulously fair and straightforward manner; there has been nothing what- 
ever іп the nature of backstairs procedure, and nobody has been able to suggest 
that there has, let alone support the suggestion. 


Rio de Janeiro.—The gas company of Rio de Janeiro 
has been successful in securing an extension of its privilege for the 
lighting of the city by gas until the year 1940. From July 1st it 
also secures the right to supply electricity to the year 1915. The 


- distribution of electricity is to be by underground cables, and the 
public lighting will be by arc lamps. б 


Ripley.—The District Council has received two tenders 
reports on the electric lighting of 

Ripley ; that of Messrs. Page & Medhurst, of Manchester, for 30 

guineas, was accepted. Has it come to this, that consulting engi- 

neers nowadays bid against each other, cut prices,and soon? How 
are the mighty fallen ! E 


Sheerness.—The District Council has rcaolved to offer no 
opposition to the Electrical Power Distribution gd ter ole rtr 
та for a provisional order for the installation of the light at 

heerness. i 


Sevenoaks.—The District Council is considering the 
question of electricity supply in the district. 


Sheffield.—The trade unions continue to pes resolutions 
ears. Ferranti ; 
we sincerely trust that the committee will stand fast, and that the 
Council will support its views of what constitutes “a fair contract,” 
All honour is due to Messrs. Ferranti for their stubborn resisfance to 
what is really an underhand renewal of the question of the strike— 
shall an employer be master of his own workshops? 
The difficulty arose through the refusal of Messrs, Ferranti to 


| insert the so-called fair wages” clause in their contract for eléctric 


lighting machinery for the City Council. This clause has been 
included in all municipal contracts in Sheffield for several years, but 


эн ieee 
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the Electric gr ia Д Oommittee decided to make an exception in 
this inbtance, e clause enforces the standard rates of and 
hours reco by the local trade unions for all work done in 
‘Sheffield, and, for work done elsewhere for use in Sheffield, the mini- 
mum st»ndard rates recognised by the societies where the work is done, 
under penalties It should be observed, however, that a clause 
enforcing the hours and wages кено by the Masters’ Federation 
and the Men’s Trades Unions for the Oldham district was embodied 
in the contract, with free ассгвз to works and wages books on the part 
of the engineer to the Oorporation. The present contract is for a 
1,000-kw. steam alternator costing £9,500, and a new switchboard, 
which is to cost £1,500. Messrs. Ferranti have already supplied 
plant of about 1,800 н.р. to the city. 
As we go to press we hear that the Council has endorsed the action 
of the Committee by a majority of three votes. We congratulate 
Messrs. Ferranti on their victory. 


Southend.—At a Council meeting held on July 12th, it 
was decided to refer to the ratepayers and residents the proposed 
tranefer of the electric lighting powers to Mr. A. H. Gibbings, whose 
terms were considered to be more favourable than those of any other 
party offering. The Oouncil voted 9 in favour of deferring the 
matter, and 11 against, after which the resolution was agreed to 
the town to express its opinion, and referring tho matter 
committee for that purpose. The public meeting was 
duly held last week, 120 persons present, and by 40 votes to 30 
, it was resolved “ that it is in the best interests of the town that the 
‚ Corporation should carry out the order if carried out at all.“ It 
seems that there was no one present who knows much about the 
matter, or the absurdity of the last five words would not have escaped 
attention. The ratepayers, fortunately, are not the oontrolling 
authority, and the Board of Trade will, in keeping with its recent 
vigorous policy, see that the Council is not permitted to sit indef- 
nitely upon its order, while private parties are willing and anxious 
to turn it to account. There is nothing more unsatisfactory than 
calling public m to settle such a question as electric lighting, 
зан ктө in the ht of the seaside season, when there is diffi- 
culty in getting the right people together. A general poll is better 
but not much, for we question whether 9 out of every 10 residents 
are well enough informed to vote wisely. We do not know to what 
extent the Council will consider itself bound to abide by the ruling 
‘of its constituents, but whoever does the work, it is to be hoped that 
the delay will not be farther prolonged. А good deal of nonsense 

was said about Mr. Mitchell, the borough electrical engineer, having 
been connected with Mr. Gibbings at Bradford. The fact is, that Mr. 
Mitchell was chief assistant electrical engineer at Bradford from 
pen to 1894, and Mr. Gibbings was not appointed to Bradford until 


Stalybridge.—The District Council proposes that a joint 
scheme of lighting and traction should be entered into by Ashton, 
. Stalybridge, and Dakinfleld. 


Surbiten.—The District Council has decided to lease ita 
ovisional order to Oallender’s Cable and Construction Company, 
Pimi ted. The Oouncil will find the capital, and the company, in 
return, will pay interest on the sinking fund. The Oouncil has the 
option of taking over the undertaking at the end of five years, paying 
а premium of 2 per cent. per annum. ° А 


Torquay.— The Princess Pier and Gardens and the 
 Haldon Pier are to be electrically lighted at a cost of about £620. 


Wallsend.—The Royal assent has been given to the Bill 
of the Walker and Wallsend Gas Company to authorise them to 
supply electricity in Wallsend, Willington and Willington Quay. 


Warrington.—Tenders amounting to £50,986 9s. 6d. 
for the construction of the new destructor premises and plant, the 
new electric "ич premises and plant, and other works in con- 
nectir n therewith, were accepted by the Town Council last week, 
subject to the approval of the Local Government Board. 


West Bromwich.— The Eleotrio Lighting Committee 
having appointed Mr. R. C. Quin, of Blackpool, as their consulting 
engineer, he has prepared a report showing a scheme for the supply 
of electricity wi the compulsory area. The committee recom- 
mends application to the Local Government Board for sanction to 
borrow ‚000 for the purpose of laying down t and mains. 

The Mayor made an important statement at the last meeting of the 
Oouncil After congratulating the Council upon having retained their 
right to supply electricity, he pointed out that had they once parted with 
that power i$ would have taken an enormous amount of money to have 
obtained itagain. The demand for electricity in the borough was very 


Worcester.— Mr. E. A. S. Fawcett, A.M.I.C.E, Local 
Government Board Inspector, held an inquiry last week into the 
application of the Council to borrow, with other loans, a sum of 
£3,000 for electric lighting purposes. 


that the application was 


. cat. The electric engines, which 


ELECTRIC TRACTION AND MOTIVE: 
POWER NOTES. | 


Barnsley.—An inquiry was held at Barnsley on Augus 
2nd, by Mr. G. A. R. Fitszersld and Ool. Boughey, Light Railway 
Commissioners, into the application of the British Blectric Traction 


-Oompspy, Limited, for powers to construct light railways iu the 


t. Evidence baving been given, the Commissioners announced 
granted with regard to railways from 
Barnsley to Worsborough and Monk Bretton, but a third railway, to 
Haddersfield Road, was struck out on account of the narrowness of 
Church Street, through which it would have passed. 


Birmingham.—Messre. Brown, Marshalls & Co., Limited, 
have adopted electrical driving in place of stem. 
Bombay.—The Bombay Tramways Company contem- 


lates an early application of electrici-y upon its lines. The over- 
ead trolley system, which is stated to have worked for three years 


‘at Madras and Colombo, and is about to be intrcdaced at Calcutta, is 


prec The managing director of the company has addressed a 
tterto the Municipal Commissioners extolling the virtues of the 
trolley as compared with the other systems of trastion. A corre- 
spondent at Bombay writes to us expressing the opinion that this 
is a fitting opportunity for electrical firms to start there. Ап 
agent of Mesers. Siemens is arranging to start electric lighting 
there as soon as he can obtain the Government sanction, he 
having received a number of promises to take current from 


‘hotels, & o, and there is every prospect of the concern bein 


a success. Bombay is anxious not to be behind Calcutta an 


Madras. The gas company has at present a good hold on the town, 
< 8 30 " electrical installations, 


though there are some 80 or 40 se 


parate 
. besides a large number of cotton mills which have their own plant. 


qoup 
cross-compound engines of the Oorliss type, together with three 
90 KW.. motor generators, and two 50-Kw. lighting machines; а 
complete switchboard for this machinery, and 150 single truck double- 
deck cars complete, each of which will be equipped with two G.E.-52 
motors, series parallel controllers and magnetic brakes. 


Burgdorf-Thua Electric Railway. — Switzerland 
possesses electric tramways as well as electric mountain cable rail- 
waysin plenty, but a full-gauge railway worked by electricity, capable 
of acoommodating а considerable passenger and goods traffic and over 
whose lines the through traffic from other railways can разе, forms 
a new departure. This line, which runs from Burgdorf (on the 


Great Central Railway) to Thun, in the Bernese Oberland, was 


opened for traffic last month. The gauge is the usual one for all 
Swiss through lines—namely, 1:436 metres—so that all the rolling 


stock of other lines can pass over it. The motor-cars, with accomc- 


dation for passengers, weigh 32 tons; the ordinary light passenger 
в, to be drawn by either motors or electric engines, weigh a 


| little over 10 tons. The contact between the car and the overhead 


cable, which works at a pressure of 830 volte, is effected by a stirrup, 
held up by two poles. The power is supplied by an overhead line at 
15,000 volts, from the new electric power works on the river Kander, 
in the Bernese Oberland. The 12 trains which pase over the new 
line in either direction daily consist usually of a motor and a light 

on emergency can also be nsed for 
passenger trains, are intended to cope with the goods traffic, and are 
capable of drawing 120 tons over the whole line, including gradients 


up to 1 in 40. The journey from Burgdorf to Thun takes 1j hours, 


and opens up some fine hilly country, studded with prosperous farm- 
houses and rich villages, hitherto almost unknown to the thousands 
of tourists who visit Switzerland every year. 


Canadian Niagara Power Company.—The Govern- 
ment of Oatario has ratified a new agreement with the above com- 
pany, under which the monopoly clauses are cancelled, and a new 
rental bas been fixed. Other com are now free to enter the 
field, and five or six are already organised for that purpose. Accord- 
ing to the new agreement the company must have completed by 


ing 
J aly 1st, 1903, water connections for the development of 25,000 H.P, 
an 


must have 10,000 н.р. actually available. The rental will be a 
minimum of £8,000 yearly, together with 4s. per annum per BHP. 
generated up to 20,000 K P., 3s. for each additional нр. between 


| 20,000 and 30,000, and 2s. above 30,000. The company proposes to 


lay down plant for 100,000 нр. at least. In the meantime power 
will be generated and distributed from the Niagara Falls Park and 
River Railway Company's works, which are the property of th 


` Oanadian Niagara Power Company. ; 


Continental Notes.— Russ1a.—La Société de l'Industrie 
Miniére de Zjrianowsk is installing & large electric power trans- 
mission plant at its mines at Z yrianowsk (Alta da Sud). Water- 


HoLLAND.—An electric tramway has been completed and opened 
for traffic between Haarlem and Zandvoort. The line, which has a 


power is being utilised. 


- length of about 10 miles, has been constructed by Messrs. Siemens 


and Halske, of Berlin. The plant at the generating station com- 
prises three 170-н P. steam dynamos. -— 
IrALY.—A contract has been placed with Messrs. Felix Singer and 


Oo., of Berlin, for the construction of about 30 kilometres of electric 


tramways in and about the town of Catania. 
Cradley Heath.—Mesars. Holt & Willetts, engineers and 


laige chain manufacturers, have laid down a plant in their works for 
electric power to take the place of steam power. E 
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Darlaston.—A sub-committee has been appointed by the 
Urban District Council to consider the desirability of acquiring the 
portion of the South Stsffordshire tramways running from the Bull 
Stake to Moxley within the Council's district, and to report as to the 
best means of dealing with the same. A communication has been 
received by the Council from the Midland Electric Corporation with 
reference to the supply of electricity, but the clerk has informed the 
Cour cil that he does not see how it affects them as they do not pro- 
pose to work their tramways. | 


Darlington.—The Town Council on August 8rd 
approved of the scheme of the Imperial Tramways Company for 
light railways in and about Darlington. The Oouncil has power to 
purchase the undertaking at the end of 25 years at its then value. 

On August 4th an inquiry was held by Colonel G. A. R. Fitz- 
gerald and Oolonel Boughey, O.S.I, Light Railway Com- 
missioners, and Viscount Emlyn, assistant secretary of the Com- 
mission, into the application of the Imperial Tramways Company 
for a provisional order for the construction of light railways in 
and about Darlington. The proposed system would have 9 miles of 
line, 3 feet 6 inches gauge, and would cost £77,000. The company 
also applied for a provisional order to lay cables for transmitting 
power from Stockton to Darlington to work the tramways at 5,000 
volts. The County Oouncil, the North-Eastern Railway Company, 
the Stockton District Council, and the Stockton and Darlington Oor- 
porations, were all favourably disposed to the company’s application. 
Mr. Olifton Robinson, managing director of the company, explai 
the details of the scheme to the Commissioners. An unexpected 
opposition cropped up on the part of certain ratepayers, who advo- 
cated municipal control. A Bunderland lawyer, who claimed to be an 
expert in electric tramways, was crushed amid laughter by the ques- 
tion : : d is the difference between an alternating aud a direct 
current ?" | 

Oa August 5th, at Middlesbrough, the Commissioners announced 
their decision, to the effect that the order would be granted; but 
they thought that arrangements should be made for the supply of 
power by the Corporation, in place of transmission from Stcckton. 
The company undertook to endeavour to carry out such an arrange- 
men 


Dewsbury and Spen Valley.—On August ist Mr. 
G. A. R. Fitzgerald and Col. Boughey, Light Railway Oommissioners, 
held & public inquiry at Dewsbury into the application made by the 
British Electric Traction Oompany, London, for powers to construct 
electric tramways from Dewabury to Heckmondwike, Liversedge, 
Cleckheaton, and Ravensthorpe. The inquiry opened at 10 o'clock 
in the forenoon, and was not concluded until 6 o'clcck in the even- 
ing. Ravensthorpe, Liversedge, and Gomersal District Councils 
supported the application. The Corporation of Dewsbury and Batley 
and the District Councils of Heckmondwike and Oleckheaton 
opposed. It was stated that Dewsbury, Heckmondwike, and Cleck- 
heaton had agreed to promote a scheme of their own in the event of 
the company’s application failir g. After hearing counsel for each 
authority interested and a large number of witnesses, Mr. Fitzgerald 
said it seemed to be admitted on all hands that a light railway would 
be use ful to the districts. They did not ignore the weight which 
ought to be attached to the views of the local authorities, but, having 
regard to the division of opinion which existed, they were prepara 
. to grant the order to the company. The company, however, should 
consider the desirability of conceding to the local authorities the 
right to break up their own streets where it was desired, and in other 

the Commissioners felt that the company, in adjusting 
details, should pay regard to the wishes of the various authorities. 
An undertaking in accordance with the Oommissioners’ suggestion 
having been given by Mr. Balfour Browne, the inquiry terminated. 


The Dablin Trolley Mishaps.—In the House of 
Commons last week Mr. Patrick O'Brien asked the President of the 
Board of Trade whether he was aware that three on an 
electric tramcar in Dublin on Sunday last were injured by the break- 
ing of the electric wires, which was caused by a passenger pulling the 
trolley rope in mistake for the bell rope to stop the car; whether he 
was aware that Mr. Mahony, the magistrate before whom a police 
charge was brought arising out of the accident, censured the tramway 
company for exposing the public using the trams to the danger of 
pulling the trolley rope by mistake for a bell rope, and also censured 
the Board of Trade for having sanctioned such a dangerous arrange- 
ment. Mr. Long (for Mr. Ritchie) replied: “ Тһе Board of Trade 
have entered into communication with the company with reference 
to this matter. When their reply is received I will decide whether 
an expert inquiry will ba useful. In the meantime I can express no 
opinion on the subject.” - 


Farnworth.—The District Council has definitely refused 
to accept the terms cffered by the Bolton Corporation for the supply 
of electrical power for purposes of traction and for lighting, and has 
decided by a large majority to put down an installation of its own 
and work both. 


France.—Five new lines of electric tramways are about 
to be constructed in the town of Rouen. 


Gateshead Tramways.—At a meeting of the share- 
holders in the Gateshead Tramways Company, on August 2nd, it 
was resolved that the proposed Gateshead and District light railway 
order, 1899, a draft of which had been submitted to the meeting, 
should be approved. 


Glasgow.—A deputation of six or seven members of the 
Glasgow Corporation visited Dublin last week for the purpose of 
inspecting the working of the electric tramway system of the Dublin 
United Tramway Company. 


Hull.—The City Council has passed a resolution that the 


tramcar service be discontinued on Sundays. 


Jungfrau Railway.—A further section of this remark- 
able engineering undertaking has been completed, and was formally 
opened on August Ist. The tunnel bas now been driven rig is the 
Rothstock, the rails laid, and the electric conduit fixed for а length 
of 763 yards from the tunnel mouth below. To make room for a 
station the rock had to be blasted to the right and left of the upper 
end of the tunnel. Gaileries similar to those in the well-known 
gorge of the Aare, near Meiringen, have been built outside the Roth- 
stock on its eastern face, so that passengers may enjoy the panorama. 
The work, says the Westminster Gazette, is being continued from the 
Rothstock right inside the Eiger, and in a year’s time the engineers 
hope to drive the tunnel up to the third station, called beforehand 
the “ Grindelwaldblick.” 


Lambeth.— The Vestry at the last meeting considered а 
letter from the London County Council asking for consent to the 
Council applying to the Board of Trade for a license to introduce 
the conduit and surface contact systems on the tramways between 
Westminster Bridge and Tooting. After some discussion it was 
decided to give the desired permission, on the understanding that all 
disturbancas of the roads were to be subject to the approval of the 
Mats surveyor, and “the pattern subject to the approval of the 

estry." 


Leeds.—The Tramways Sub-Committee has decided to 
request the consulting engineer to invite tenders for 50 more cars, to 
keep with the extensions of the works. There are many cars 
on Mes already which have not yet been delivered, owing to the 
great demand at present existing. 


Lincoln.— Mr. Vesey-Brown, the city electrical engineer, 
has reported to the Town Oouncil on additions and alternatives to the 
tramway routes on which he reported in May last. The extra cost is 
estimated at £5,500, additional to the original estimate of £11,197. 
The Council will apply to Parliament for powers to carry out the 
scheme. 


London United Tramways.—A contract has been 
signed with the British Thomson- Houston Company, Limited, 
covering the electrical equipment, engines, cars, trucks, &o., for that 
portion of the London United Tramways upon which it has been 
resolved to introduce electric traction, in Hamm ersmith, Ohiswick, &c. 
The contract includes six 250-Kw. 550-volt direct current traction 
enerators and one 94 r.p.m. 5,000-volt three-phase дси driven 
by vertical Corliss engines; 18 75-xw. 5,000-volts primary, 330-volts 


‘secondary, static oil-cooled transformers; four 200 Kw. 500 r.p.m. 


530-volt rotary converters; one motor generator sef, consisting of & 


 B50-xw. three-phase synchronous motor direct coupled to two 250-xw. 


direct current generators on combination bed-plate; two 75-kw. 
400 r.p.m. 525-volt direct current generators for lighting purposes; 
and also complete switchboards for the whole plant. One hun 
cars of top-seat pattern, eaca mounted op two trucks and equipped 
with two G.E. 58 motors. Series 1 controllers and msgnetic 
brakes are also included in the contract. It is intended to have the 
new service in operation next June. 


Manchester.—Meears. Isaac Storey & Sons, of the 
Empress Foundry, Manchester, have recently considerably. enlarged 
their works, and have adopted electric driving throughout. The 
whole of the new arrangements have not yet been completed, but at 
present there are two main dynamos of 200 amperes at 280 volts 
each, both being driven from one countershaft with clutches, so that 
they can be used either separately or together. The engine is of the 
Proell-Corliss type, of 100 K f., made by the firm. There is also to bs 

ut down a direct coupled plant of about 100 amperes for office light- 
dm and to meet the requirements of overtime working in & small 
section of the establishment. 


Middlesbrough.—Cols. Fitzgerald and Boughey, Light 
Railway Commissioners, and Lord Emlyn, assistant secretary, held 
an inquiry on August 5th into the application of the Imperial Tram- 
ways Company, Limited, for powers to carry out extensions of ‘their 
tramways at Middlesbrough. The present ро was to run the 
line through Ormesby, Normanby, and South ‚ nearly to Grange- 
town. The opponents to the scheme were local landowners. ч 
inquiry was adjourned sinc dic, in order that the parties migh 
arrange terms. 


Nottingham.—Mesers. A. Brown, city engineer, and Н. 
Talbot, electrical engineer, have issued their report to the Council on 
their return from inspecting tramway systems in America. en 
report contains little that bas not already appeared in the techni 
press, and, as the authors say, “engineers in England have nothing 
whatever to learn in America as regards the construction of the over- 
head work of the trolley system.” We should like to know T 
therefore, do English engineers persist in going to Americs, beg 
there are first-class overhead systems to inspect at home? raed 
interesting details of the new power station of the Metropoli з 
Street Tramways Oompany, of New York, are given in the герои 
The estimated cost of the station is about 1,000,000, and it d 
contain generating plant of 66,000 нр. There are 87 Baboock tn 
Wilcox boilers, of 500 нр. each, in three tiers; the chimney xs 
353 fees high, 22 feet diameter at the top, and hs 8,648 od b 
Storage is provided for 10,000 tons of coal, which will be han z 
mechanical conveyors. There will be 5 or 10 sub-stations, tran 
forming from 6,000 volts three-phase to 500 volts direct. 


(Continued on page 241.) 


Vol. 45. Мо. 1,133, Ave vor 11, 1899.] 


THE ELEOTRIOAL REVIEW. 


288 


PLYMOUTH LIGHTING AND TRAMWAYS. 


Ат the present moment unusual interest attaches to com- 
bined . lighting and tramway systems, and thongh the 
Plymouth system, which we have recently had the pleasure 
of inspecting, is not in the front rank as regards size, yet it 
possesses special engineering features which render it one of 
the most important plants erected in this country. We 
believe that the Plymonth combined system was the first 
proposed in England ; at any rate, Mr. Rider, the borough 
electrical engineer, was one of the first municipal engineers 
to advocate combining electrical machinery both for lighting 
and tramway purposes, and on different oocasions he has both 
in the public press and elsewhere advanced the claims of such 


chester and Liverpool, are being carried ont on contrary 
methods. It is urged by opponents of combined stations that 
the tramway system is too important to tack on to a lighting 
system; but it seems to us that if the electrio lighting of 
any town is properly developed the demand for current for . 
this purpose may be greatly in excees of that required for 
merely tramway purposes. Moreover, the development of 
electricity works is in the direction of supplying energy for 
motors, and in some cases where this has been done signal 
success has been achieved. Tramway service has much in 
common with electric motors used for industrial purposes ; 
there is the same proportional fluctuation in the demand, 
the question of the motor load and lighting load overlapping 
arise in the same way, and if these difficulties can be suocess- 


GENERAL VIEW OF ENGINE Room. 


methods. It need hardly be pointed out that opinions are 
very much divided amongst engineers as to the advantages 
of placing the necessary machinery for lighting and tram- 
ways under one roof and under one management. Much 
can be urged on both sides of the question. It would 
seem that the generation of electricity, whether required 
for lighting or tramway purposes, oould be better carried out 
in one place rather than by duplicating works. In the 
opinion of some, the force of this argument may appear less 
from the fact that one of the most, important tramways and 
lighting systems in the kingdom — that of Glasgow — ів 
carried out under distinctly separate managements, and by 
works which have nothing in common with each other. On 
the other hand, equally important systems, such as Man- 


fully met under such conditions, we do not see why the peculiar 
demand necessary to operate the tramway service should not 
be equally successfully met. Froma municipal point of view, 
it may be desirab'e that the management of the tramway 
system should be distinct from that of electric lighting 
works; but the most reasonable arrangement would be for 


the tramways to be managed by a special tramway com- 


mittee, the lighting committee being responsible, as far as 
the tramways are concerned, for merely supplying eleotrical 
energy. Following on the same lines, it would appear that 
the electrical engineer should be responsible for the supply 
of energy and for the supervision of the electrical details of 
the tramway. The advocates of combined systems have 
hardly gone beyond that, and it is to be sincerely hoped that 
E 
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the development of municipal tramways will be carried ont 
on somewhat similar lines, We admit that there may be 
some difficulties in allocating the expenses of generation and 
distribution, but they are not insurmountable. One 
important fact is that when a municipality is undertaking 
electricity supply services (and as they ostensibly work for 
the common good) no possible harm can accrue from gene- 
rating electricity for both purposes in one works, assuming 
the location of the station to be equally good for each. 

The Plymouth system, as we have said, is not remarkable 
for its size, but it possesses, nevertheless, some distinctly 
interesting details, not only in the arrangement of the 
generating plant, but also on the tramway side of the under- 
taking. The lighting of the town is carried out by alter- 
nating current machinery, and the necessity of adopting 
that system has led to a novel arrangement of machinery 
to which we will refer subsequently. Considerable delay has 
arisen in starting the worke, but the delay has been created 
throngh difficulties of the most exceptional character. The 


be delivered into the wharf stores, which will have consider- 
able storage capacity, the rest of the operation being carried 
out by the conveyor. Sea water from the Cattewater is used 
for condensing pu the water from the Corporation 
mains being used for the boilers. 'The town's water, by the 
way, is exceedingly soft, thus differing in character from the 
water generally obtained on the South coast. 

A special advantage possessed by the present site is the 
ample room provided for extensions, and without the neces- 
sity of carrying out any further blasting operations, the 
present structure could ba materially added to. The buildings, 
erected by Messrs. Pethick Bros., Plymouth, are arranged 
with the offices in front, the engine house and the 
boiler honse being behind. The engine room is 100 feet 
long x 40 feet wide, and the boiler house is 100 feet long 
x 54 feet wide. We may emphatically state that we have 
seldom inspected any electricity works in this country that 
are better designed than those at Plymouth; the engine room 
is unusually lofty, the machinery is not cramped in any way, 
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GENERAL VIEW OF ENGINE Room.) 


site où the works is onithe banksjof the Cattewater, in close 
proximity to the famous Prince Rock. The difficulties 
alluded to arose in making the foundations for the buildings, 
every single foot of ground being of solid rock and 
necessitating extensive blasting operations. The station 
is about 14 miles from the centre of supply, the building 
being of plain and substantial structure most conveniently 
situated both for coal and water. As we have already 
indicated, the works abuts on the Cattewater, and in addi- 
tion to enjoying facilities for receiving coal by water, it is 
connected to the London and South-Western Railway 
system, a siding in fact being just outside the works. 

In a general way the coal for the works will be delivered 
at the wharf by boat, it being possible for fairly heavy 
colliers to come alongside. It is the intention of the engi- 
neer to erect an automatic coal conveyor, which will carry 
coal from the wharf to the stores; the latter are arranged in 

roximity to the boiler house, coal being fed to the boilers 
y means of shoots and mechanical stokers. The coal will 


and the switchboard arrangements have been exceedingly 
well thought out. Moreover, the office portion has been 
designed in no niggardly spirit, the steff being well pro- 
vided for. both in the way of office and meas accommoda- 
tion. | 

The steam raising plant at the present moment in use, for 
which Messrs. Musgrave & Sons, Ltd., are nsible, com- 
prises three Lancashire boilers, each of which will develop 
steam for 850 r.H.P. They are 30 feet long and 7 feet 6 
inches in diameter, and have each 8 feet furnaces. Vicars’ 
mechanical stokers are fitted to each boiler, and are driven 
by means of an electric motor, the same motor being also 
employed for driving the Green's economiser. As we have 
already indicated, the coal is fed from the store, which is 
carried over the length and breadth of the stoking floor. The 
water is fed to the boilers by means of Hayward Tyler’s three- 
throw ram pumps, which are driven by electric motors, These 
pumps draw water from a storage tank, which is placed on the 
top of the coal store, having a capacity of 28,000 gallons of 
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water. It may been mentioned that over the coal store two 
tanks have been erected, one for the condensing water, and the 
other for the boiler feed water. Each tank measures 80 feet 
long by 25 feet wide, and is about 7 feet deep inside. 
They are bailt up of cast-iron flanged plates, and acoess to 
the tank floor is obtained by means of a ladder leading from 
the coal store. In addition to the three pumps there is also 
rovided a Gresham’s self-acting injector which is capable of 
elivering 4,400 | 
gallons of water 


per hour, against a 
steam pressure of 
180 Ibs. per square 
inch. Ап econo- 
miser consisting of 
256 pipes arranged 
in m blocks, о 
eight pipes wide, 
has Ra provided, 
and is of the latest 
type, complete with 
deflectors, sera pere, 
and gearing. The 
steam piping ia 
exceedingly well 
arranged and is 
probably one of the 
most interesting 
features of the 
works. It is 
of dci decus | 8 
wrought-steel with ne ow 
wrought-iron pem 
flanges secured and 
brazed on, the bends 
being of solid dra vn 
copper with flanges 
of the same material braz2d on. The piping is so arranged that 
while, generally speaking, each boiler feeds its own engine, it 
is possible to cut out any boiler and obtain steam from the 
othere. This arrangement is carried out by means of an 
auxiliary main passing along the back of the boilers with a 
T junction to each _ 
of the mains from 
the boiler to its 
engine. It is evi- 
dent, from an in- 
tion, that the 
esign permits of 
a short length of 
pipe, and, moreover, 
gives the necerrary 
duplication. Hop- 
kinson fittings are 
used throughout 
the steam piping. 
Korting ejector 
condensers are em- 
ployed and are 
placed under the 
engine house, The 
condensing water 
18 carried from the 
Cattewater through 
theinlet pipe, wbich 
1s pushed forward 
Into the stream, and 
from thence passes 
under the roadway 
ina trench. There 
are three centri- 
fagal pumps of the 
Gwynne type havin 
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6- inch suction and discharge pipes. They are driven by 


motors of the Electric Construction Company's manufacture. 
The whole steam, exhaust and other pipes are covered by mag- 
hesia non-conducting material, and an arrangement has been 
adopted which materially adds to the appearance of the boiler 
house, and may possibly affect the efficiency to some extent. 
The whole of the boilers and the top of the economiser are 
covered by a floor upon which is laid magnesia covering to a 
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TRACTION SWITCHBOARD. 


depth of about 8 inches; this undoubtedly permits of easy 
inspection and operation of fittings and valves,and guards to 
some extent against radiation losses. 

Coming now to the engine room plant, the machines that 
merit first consideration are the combined ра They have 
been termed steam dynamo alternators, and as will be seen from 
the illustrations, they consist of an engine driving an alter- 
nator and a continuous current dynamo arranged in line 

on a shaft, the 

whole of the plant 

| being upon a com- 

bination or coupled 
bed-plate. ere 
are two of these 
sets; the steam 
engines are made 
by Messrs. Belliss 
and Co, of the 
enclosed vertical 
type to run with 
two cylinders 
arranged for com- 
pound working, and 

i sui of giving 

off continuously 150 

B.HP. The alter- 

nator is placed 

between the engine 
and the continuous 
current machine, 
and the functions 
performed by these 
machines render 
necessary а special 
arrangement of 
clutching devioes. 
| Mr. Rider, in advis- 
ing this combination, has had lin mind a combination of 
arrangements which he suggested'some time ago, viz. :— 

(a) Engine driving both alternator and dynamo, one for 
lighting and the other for traction. 

(5) Using the plant for tramway work alone ; that is, the 
alternator being un- 
coupled. . 

(c) For lighting 
work only, the con- 
tinuous current 
dynamo being un- 
coupled. : 

(ad) The engine 
being uncoupled, 
and the machine 
running ав motor- 
generator for trac- 
tion, the current 
in this case being 
obtained from bus 
bars to work the 
alternator аз а 
motor. 

. (e) Engine un- 
coupled, machine 
running as motor- 
generator for light- 
ing, in this case the 
continuous current 
machine is driven 
by the accumula- 
tors. 

A consideration 
of these will show 
the great variety of 
functions that can 
be carried out by this plant. It may be said, however, 
that the success of the arrangement depends entirely 
upon the clutching devices, for the question of efficiency 
when the engine is driving only one machine can be 
left ont of account. The type of clutch adopted is of the 
Lindsay coil pattern, and may be said to be a steel spring 
held at one end and coiled round a chilled iron sleeve, the 
other end being free and twieted over. To meet any 
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irregularities of drive, the clutch is made double, 
and each part will work in either direction, 80 
that in the event of one portion of the combina- 
tion running somewhat out of step one-half of the clutch 
would be always working right. When using this plant as a 
motor the usual method isto run the engine up to speed, and 
when the dynamo is excited the engine can be thrown out 
of gear. The alternator in this combination plant is of the 
well-known Ferranti pattern, while the continuous current 
machine is of the Westinghouse railway generator type. It 
is of multipolar pattern, and consists of a circular yoke 
carrying inwardly projecting pole pieces of laminated soft 
steel. The fields are split horizontally, which permits of 
ready inspection of armature or field coils. These generators 
are usually built over-compounded, so that the potential at 
the terminals increases about 10 per cent. from no load to full 
load. The shunt 
and series coils are 
separately wound 
and readily re- 
moved, the series 
coils being com- 
posed of forged 
copper oonduotors 
of rectangular sec- 
tion. The armature 
core is made up of 
punched sheets of 
eteel. This соге is 
built upon an iron 
spider, which also 
carries а commuta- 
tor. The spider is 
pressed and keyed 
upon the engine 
shaft, and may be 
drawn off at will: 
Ventilating spaces 
through the spider 
and armature cores 
are во arranged as to 
allow a constant 
circulation of air 
throngh the com- 
mutator and wind- 
ings when the 
ше їв шшщ 

e i is 
slotted’ end й the 
armatore windings 
are made from bara 
of drawn copper 
forged into proper 
shape on cast-iron 
formers. After 
being thus shaped, 
the bars are 
thoroughly insu- 
mtg = par 
and prepared an 
baked to ‘remove 
moisture. The 
coils are held in the slots by means of retaining 
wedges of hard fibre driven into notches near the top 
of the slots longitudinally with the armature. These 
fibre wedges аге pressed out at will should it be neces- 
sary to remove any armature ooil. The commutators 
are of hard-drawn copper, the segments being built up 
with prepared mica of oorresponding hardness. The 
brush holders are carried on brackets projecting from a 
ring concentric with and supported by the field. A 
hand-wheel rocker arrangement gives the necessary adjust- 
ment. 

The other generating plant in the station consists of steam 
direct-driven alternators. Both the engines and alternators 
have been constructed by Messrs. Ferranti, and each set is 
capable of developing 200 Kw. The engines are of 
the compound condensing type, and each set is built on a 
special foundation bed. The fly-wheel is placed between the 
= ai and carries the revolving part of the alternator. 
he working parts of the engine are accessible, but when 
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LIGHTING SWITCHBOARD. 


working are enclosed ; the lubrication is effected entirely by 
force pumps which draw oil from reservoirs and deliver it 
under pressure to the various bearing surfaces. For street 
lighting there are three Ferranti rectifiers of the latest type. 
The generating plant is completed by a motor-generator 
capable of developing 150 amperes at 133 volta, the motor 
being supplied with current at about 500 volts pressure. 
There are three switchboards, two of which, the lighting and 
tramway boards, are arranged in a special gallery, while 
one, the rectifier board, is placed on the engine room level. 
The lighting board is of the well-known Ferranti pattern 
which has been often described in these columns. A few 
feet away, on the same gallery, is the tramway board which 
is supplied and equipped by the Westinghouse Company. 


The pass of this board does not differ materially from 
those vsually employed in tramway works. It is divided 


into panels for 
feeders and for 
the Board of Trade 
inetruments. 

The battery con- 
sists of 260 cells, 
supplied by the 
Tudor Company; 
the capacity of each 
cell is 620 amperc- 
hours at 120 am- 
peres, with a maxi- 
mum discharge rate 
of 200 amperes. 

The outside work 
divides itself into 
two portions, tha 
street lighting and 
the tramways. 
Before speaking of 
this, however, we 
would point out that 
the distribution of 
electricity for 
private lighting is 
done by means of 
transformers placed 
in chambers built 
under the footpaths 
in different parts 
of the town, aca £8 
to these being ob- 
tained by means of 
an iron ladder. As 
a rule four 25-K w. 
transformers, trans- 
forming down from 
2,000 to 200 volts, 
are placed in each 
chamber. The 
transformers have 
been constructed by 
the Ediswan Com- 
pany, and of those 
Supplied eight are 
for 25 Kw., each 
weighing over 1 ton. The terminal fittings of these 
are mounted on separate porcelain slabs, the secondary 
connection being arranged for use on a three-wire system, so 
that 200 or 100 volts can be obtained. The sweating 
sockets are specially designed and arranged to pass readily 
through the glands, and are no larger in diameter than the 
insulated cable. Other typ»s of Ediswan transformer have 
been furnished, one in particular being for 1,000 volta and 
2 amperes. Another has been supplied for meter testing, 
and is arranged with a secondary sub-divided in such a way 
that any pressure between 90 and 200 volts can be readily 
obtained. The whole of the mains have been made b 
the British Insulated Wire Company, but all the wor 
in connection with the laying has been carried out by the 
Corporation uuder the direct supervision of Mr. Kider. 
The high tension mains are composed of үз and ү con- 
centric, which are insulated with paper, lead covered and 
juted, and compounded over the lead, drawn into Doul- 
ton earthenware conduits. The low tension cables are 
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150-inch, 20-inch, and 250-inch triple concentric. These 
are armoured, and have been laid 
protection, as was also the tramway feeder, which is oom- 
posed of *150-inch single cable. 


The arc lighting 
cable consists of 
тт 8. W. G. twin 
ра er insulated 
ead-covered and 
armoured, laid 
direct in the same 
way as the triple 
cable, single rub 
cables being used 
between the arc 
service boxes and 
the lamps them- 
selves. It is worth 
mentioning that 
the service boxes of 
the arc. lamps 
where they are 
suspended to the 
tramway poles, are 
placed under the 
foot-path instead 
of being fixed 
under the base of 
the lamp column. 

The house ser- 
vice dis T 
generally compose 
of 14 ^ nd з 


These are concentric and laid direct, the service being 
connected by means of triple concentric service boxes, with 
wiped glands, the service terminals being connected by 
means of fuses to the main terminals. 


understood from 
what has been said 
that aro lighting 
forms а conspicuous 
feature in the 
echeme which has 
been completed. As 
a matter of fact, 
there are at the 
present moment 
some 74 lamps 
erected, 13 of which 
are on the Hoe. 
As far as possible 
tramway poles have 
been utilised, but 
where the arc light- 
ing is carried out 
in streets where 
tramways do not 
exist, separate poles 
of a special design 
are emp:oyed. A 
word of praiseought 
to be awarded to 
the deeigner of the 
scroll work cut rird 
on the top of the 
poles, and it is grati- 
fying to find that 
the designa have 
been originated in 


the borough elec- K m » 


wical engineer's 
office, Mr. E. G. 
O' Kell, the chief 
assistant engineer 
to Mr. Rider, being 
responsible for 
them 


The pillars are o: two kinds—(q) cast-iron throughout, 


irect without further 


View or ENGINE Room. 


remainder of the circuit. 


fixed in ornamental canopies. The tubular posts are also 
used for carrying the span wires for the tramway overhead 

conductors. . 
The lamps are of the well-known Crompton-Pochin type. 
They are arranged 


{б burn with a 


rectified current of 


10 amperes. They 
are double carbon 
and burn for not less 
than 32 hours with- 
out re-trimming. 
Each lamp is pro- 
vided with an in- 
ternal automatic 
cut-out to short 
circuit the lamp in 
the event of any 
accident to the 
mechanism. Each 
lamp is also pro- 
vided with an 
isolating switch, 
which enables the 
lamp to be entirely 
disconnected from 
the mains and the 
two cables leading 
into the post to 
be connected to- 
gether. With this 
arrangement it is 
possible to re-trim a 


lamp while the current is on, without any danger to the 
attendant and without in any way interfering with the 
In the case of the cast-iron 


It will be readily posts, these switches are fixed in the base. In the case of the 


SINGLE ALTERNATING SET. 


tubular posts the 
switches are in 
water-tight cast- 
iron boxes under 
the pavement. 
The lamps are 
run in two circuits 
off Ferranti recti- 
fiers, each rectifier 
being capable of 
supplying current 
to a circuit of 50 
lamps in series, 
The whole of 
the street lighting 
work, including 
the erection of the 
lamps, poles, &c., 
and the coupling 
up, has been carried 
out by Messrs. 
Crompton & Co., 
Ltd., of Chelms- 
ford and London, 
It is necessary 
now to refer to the 
tramway portion 
of theundertaking, 
and though the 
work for the most 
part is similar in 
character to the 
work carried out on 
other systeme, stil 
there are details 
which might be 
referred to with ad- 
vantage. Thetrack 
which has been 
specially con- 


structed for electrical operations extends from the Prince Rock 


and (Бу tubular steel, with cast-iron mountings. There are {ое Royal Theatre insthe centre of the town. The line is 


48 cast-iron posts and 30 tubular posts; 28 of the lamps are 
suspend.d from wrought and cast-iron brackets, and 50 are 


Couble throughout and һаз a gauge of 3 feet 6 inches, the 
rails being of the girder type, and weighing 92 lbs. per yard. 


288 THE ELEOTRIOAL REVIEW. 


[VoL 45. No. 1,133, Avaver 11, 1699. 


They are шт bonded together, three Chicago bonds being 
employed iin place of the two usually adopted. Messrs. 
Askham Bros. & Wilson, Limited, supplied a quantity of 
material in the shape of their patent crucible cast-steel points 
and crossings, together with their patent joint plates with 
lock nuts. Mr. Rider is a believer in the swivelling trolley, 
and it is interesting to observe how he bas utilised the un- 
doubted advantages of a revolving trolley head in arranging 
the overhead wires. Practically every form of overhead 
suspension is employed, side suspension from single arm 
brackets, centre poles, suspension from buildings, and sus- 
pension from posts and buildings. Buta method is employed 
which we believe has not been previously adopted in this 
country, it is the suspension of wires on each side of the 
road. Obviously this is more expensive than employing 
single arm brackets, it being understood, of course, that 
central poles are not permissible, but the advantage of a 
wire beiog carried on each side of the road is that it 
needs short arm brackets. It will be seen from the photo- 
graphs that this method has much to commend it, and is 
unquestionably an improvement проп the long arm brackets, 
which are becoming so marked and disagreeable a feature 
of mach of the overhead construction at present in vogue. 
The wire is of 000 gauge, guard wires being employed 
practically throughout the system. The tramway poles are 


carry 42 passengers, 20 inside and 22 outside. The 
bodies have been constructed by Messrs. Milnes & Co., 
and are carried on Pegkham cantilever trucks. Westing- 
house equipment is used on the cars; there are 
two motora, and the usual controlling devioes-—emergency 
switches, electric brakes, &c. The electrio braking arrange- 
ments are similar to those is i be on other lines using 
Westinghouse equipment. For braking purposes the motors 
work on a olosed circuit, which is varied gradually, the 
operation, of course, being independent of current from the 
trolley line. The cars are lighted with electricity in the usual 
way. Oar thanks are due to Mr, J. H. Rider for the courtesy 
shown to our representative on the occasion of his visit. 


2,000-H.P. ENGINE?. 


THE largest factory engines ever made were constructed, we 
believe, for a Bombay cotton mill by Messrs. Hick Hargreaves 
and Co., of Bolton. They were of some 4,000 H.P. Marine 
engines of 30,000 н.р. have been made for Atlantic liners, bnt, 
unleas the increase has been recent, the maximum power m 
through any one crank is 5,000, and this figure was reached 
many years ago in the Britannic. In the early days of 
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of two kinde—they are all of cast-steel; but while some 
are made in three sections, others have been made in a 
single section. The engineer, in specifying for the posts, 
insisted upon an exceedingly rigid test; they were to with- 
stand being dropp2d three times (butt end foremost) from a 
height of 6 feet on to a solid substance, and as a bending 
test they were laid horizontally from a support 5 feet 6 inches 
from the butt end, and loaded at a distance of 18 inches 
from the top end with a weight of 700 lbs. The 
temporary deflection was not to exceed 6 inches. The line is 
divided into half-mile sections, a junction box being placed 
at each half mile. Instead, however, of taking the form of 
a pillar placed at the edge of the kerb, Mr. Rider has 
adopted a plan which is worth noting; the box, as a matter 
of fact, is sunk into the wall. The door of the box is 
flash with the service wall, and looks not unlike a safe. It 
should b3 mentioned, however, that both section boxes are on 
Corporation property, and it is doubtful whether private 
owners would generally permit of a box being sunk into their 
property. The rolling stock is not ү extensive at 
present, and consists of only six cars, each of which will 


electricity there was a tendency towards over confidence. 
This tendency was exhibited by the intention to put down 
a 10,000-H Р. engine at Deptford. The engine, to use an 
Americanism, did not materialise, at least, not wholly, 
though a very large shaft was on sale at Deptford. A pair 
of 1,500-H.P. engines were, for a time, spoken of as the littls 


engines in pleasing anticipation of joys to come in the E 
0 


of the large engine which never came. The attempt to 

t0 much at once, to take too big a step, has probably had 
much to do with the niggling manner in which the steam 
engineering of central stations has since been carried on. 
The fact that 10,000-H P. engines failed to be completed, 
was probably due to a financial, not an engineering, cause, 


and was no warrant for other stations employing a hundred 


little engines on the same duty. | 
Since the days of big things, however, Deptford has gone 
steadily, and the new engines called for some time ago have 


. been some months at work, and are now described in the 


Engineer, from which we gather a few of the principal 
dimensions and figures. Made by Messrs. Plenty & Son, 
Limited, of Newbury, they are of 2,000 H.P., with three 
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cranks and six cylinders in vertical tandem pairs. The 
engines are by no means of large size though of a consider- 
able collective power. The high pressure cylinders are 19} 
inches diameter, the low pressure cylinders are 48 inches, 
and the stroke is 26 inches. The speed is 156 revolutions 

minute, and the initial pressure 140 lbs. The Siemens- 
Martin steel shaft is 12 inches diameter in both main bear- 
ings and crank pins. The valves of each pair of cylinders 
are worked by one eccentric, the high pressure valves being 
of piston type and the low pressure valves of flat or D type. 
The details are rot clearly shown, but seem to indicate too 
small a valve chest to the low pressure cylinder and ғоте- 
what cramped valves. The marine type has generally been 
followed except that they exhaust to independent con- 
densing plant. The generator driven by these engines is a 
direct coupled Ferranti alternator, having an output of 150 
amperes at 10,000 volts. A test load of 300 amperes has 
been run and 15,000 volts have been put on the insulation 
generally, though. some of the details were put to more severe 
tests; for] instance, the’ pole caps of micanite have been 
testedijto 21,000, еве! magnet pole] caps having ‘been the 


is made of the three cranks, and five. are prophesied. 
Now three cranks are convenient, but even in a three- 
crank engine, arranged as at Deptford, all the work 
has to go through one main bearing, and two of the 
cranks are too large for their work. In a five-crank engine, 
probably three of the cranks will be too large, if not four, 
and an extension in the line indicated is of doubtful value 
and very problematical economy. 

The engines illustrated by our contemporary are open 
to some criticism. It is extremely bad practice to 
make the H.P. piston, or, indeed, any piston of a 
yertical engine with a recessed water-holding upper 
side. Perhaps we ought to forgive the conical form, 
though this is avoidable, but if the piston must be conical, 
it should cone from the cylinder, and not be made water- 
holding. Then the exposed inner surface of cylinder and 
cover and piston is enormous. The H.P. piston rod is shown 
flated circumferentially, so that it closely resembles a equare- 
threaded screw. Between the two cylinders there is no 
stuffing kox but merely a long sleeve through which works 
the fluted rod. No explanation of this is afforded though 
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chief;offendera years ago in the early failures of 10,000-volt 
machines. 

The Engineer states that the latest Deptford machine was 
finished one day, tested for pressure the next day, for current 
the third day, and on the fourth day was put on the mains 
at 10,700 volta at a load of 125 to 140 amperes, and has so 
been at work half a year. Why, therefore, should other 
companies go to America for 500-volt plant and costly upstep 
transformers, when they might manufacture the fall pressure 
at once? At Deptford the “low pressure” plant at 2,500 
volts is to be scrapped. The armature, which weighs 38 
tons, has 64 bobbins, with oores of laminated brass and 
asbestos. They are bolted to the wheel with the above- 
named micanite cap insulation. They are wound with сорри 

tape, and insulated with silk and vulcanised fibre. 
Pamp lubrication at 15 to 20 lbs. pressure is carried 
throughout the shaft bearings. The armature shaft is coupled 
to the engine shaft, and the bedplates are connected into 
one rigid whole, Current is collected by three brushes from a 
eplit ring fixed on the wheel, on the sideaway from the engines. 
The field magnets number 128, one on each side of the 
armature bobbins. Their pitch circle is 20 feet diameter, 
and the peripheral speed is over 10,000 feet per minute. The 
field coils are of solid rectangular copper strip. A good deal 


the idea appears good. The cylinders are well drained 
at their lower ends, but as above stated, are badly provided 
with drainage above the pistons. The bracket carrying the 
rocking lever of the high pressure valves is shown as one 
ріесе with the top cover of the high pressure valve chest, 

is is hardly good рео, either for the valve motion 
ins and bearings, y numerous enongh, or for the 
aced joint of the valve chest cover, which, however, it is 
only fair to say, covers the exhaust end of the chest. 


ELECTRIC TRAMWAY SYSTEMS AND 
FREIGHT DISTRIBUTION. 


IN a recent issue (see ELECTRICAL Review for June 9th) 
we referred to the use of the tramway system in Brooklyn 
for freight purposes, and we discussed the future prorpio 
of this development of electric traction. Since that date 
we have come across two facts of interest in connection with 
this subject. 

In the issue of an esteemed contemporary for March 18th 
last, there is a description of a specially designed meat-car for 
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use upon the electric tram system of Buenos Ayres—a city 
of 850,000 inhabitants. 

Owing to the excessive hest, 8 rapid distribution of the 
meat killed at the public abattoirs is most desirable. The 
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municipal authorities have therefore taken the matter in 
hand, and have arranged with the tramway company for a 
special service of these meat-trolley-cars, to be run between 
the hours of two and nine in the morning for conveyance of 
the meat from the abattoirs to the various retail establish- 
ments of the city. 
* The second fact relates to the suggestion, made in our 
last note on this subject, to the effect that a cart or car 
which could be run either on the ordinary road, or on the 
tramlines, was required, before the electric tramway system 
could be widely utilised for freight distribution during the 
early morning hours. | 

A car has been designed by Messrs. Siemens & Halske, of 
Berlip, for use on either the ordinary roads or on the tramway 
lines within that city. When running on the ordinary road, 
it is worked by an electric motor, and draws its power from a 
storage battery; when on the tramway lines the motor is 
driven from the overhead conductor by means of a trolley 
apparatus, and is kept upon the track by means of two pairs 
of guide wheels, which can be raised and lowered at will. 
The storage batteries can be re-charged when the car is 


running on the tramlines by means of a second trolley pole 


and apparatus. 

This car is intended only for passengers, and it has been 
suocese fully run in the streets of Berlin, but it is evident 
that the utilisation of such cars could be widely extended, 
and that if economical in operation they might be used to 
distribute every kind of freight and merchandise within the 
area of the larger towns and cities. 


ARRANGEMENTS OF STEAM PIPES. 


Мв. EpGCOME'S paper on steam pipes, read before the 
Municipal Electrical Association and reprinted on another 
page in this issue, is written from the point of view 
of a man who believes in ring mains. To our mind 
the ring main is a contrivance for providing for 
breakdowns which would not occur if there were no ring 
main. As we reproduce the paper in order to let the views of 
the ring main have fair treatment, it will be seen what a lot 
of complicated drainage the author thinks necessary to 
rovide. He would have a station full of steam traps and 

І pipes We do not follow the author's reasoning as to 

the isolating valve and its functions. This valve does not 


enable a boiler to recover itself in the manner described, but 
it does prevent a boiler from acting as a condenser, and 
from swallowing up steam from more active boilers, and it 
is an admirable safeguard when men are at work inside a 
laid-off boiler, for it prevents the disastrous effects which 
follow the accidental opening of the junction valve whereby 
men may be injured. We rather object to his remarks 
anent the use of safety keys for blow-out taps. The keys he 
describes are excellent as a preventive against accidental 
leaving open of a blow-out tap, for the key cannot be 
removed until the tap is closed. So far, good. But there 
is always the chance of there being duplicate keys. Spare 
keys may be kept under lock and key, but some day a second 
key will get into the boiler room. Perhaps one key is lost. 
A second is procured. The first is found again. There 
are now two keys, and this is sure to be the moment 
selected for a man to be coming ont of an empty 
boiler. A working boiler is blown off into the 
common waste pipe, and the man in the empty boiler or 
half. out of the mud-hole is endangered. The lesson is, 
avoid common waste pipes. Carry each boiler blow-out by 
its separate waste pipe, 80 that there cannot be a back flux ; 
but do not trust to special keys except as a safeguard against 
a collapsed furnace, for which they are admirable. The author 
pons out the danger, but considers locking up of the spare 
eys is Sufficient safeguard. Не is mistaken. Не is wrong 
in advising the making of stringent rules against other usages 
which ought not to be capable of causing the dangers against 
which the stringent rules are needed. Good design of a 
boiler plant should avoid the necessity of stringent rules 
which are always forgotten just when their observance would 
lead to n 
If Mr. Edgcome had ever beeu inside a boiler when it had 
been blown into from a common blow-out waste, he would 
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have had less to say of stringent rules, and more to say of 
the faults which render such rales necessary. The common 
waste pipe is one of these faults. It may be usual practice. 
This does not justify it. 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 232.) 


Middleton.—Last week the Council passed a resolution 
to make application to the Board of Trade for powers to construct 
tramways from Middleton to the Manchester boundary. Middleton 
is laying the lines, but the service will be supplied by the Man- 
chester Oorporation, with whom an understanding has been arrived 
at. It was also decided to make p ideas to the Local Govern- 
ment Board for borrowing powers for a further sum of £4,500 for 
electric lighting purposes. 


Newcastle.—At a meeting of the Tramways Committee 
on August Ist, it was reported that Prof. Kennedy was not prepared 
to recommend the laying down of a conduit or any intermediate ser- 
vice in the city in connection with the overhead trolleys from out- 
side, but preferred to await developments. There was a suggestion, 
помете, that centre polos x rris 5 the main streets, as a 

emporary arrangement, and when practical experience showed a 
better system these could be remcved. It was to recommend 
the Council to instruct the engineer to advertise for tenders for rails 
for the permanent way, boilers for the power station, &c., in order 
that that portion of the work might be proceeded with. 


Oldham.—The Surveyor’s and Tramways Committee's 
chairman, Ald. Eckersley, the surveyor (Mr. Pickering), and the elec- 
trical engineer (Mr. Newington), recently had an interview with Mr. 
Alderman Higginbottom, of Manchester, regarding the tramways. 
Rsports respecting the interview were read at a meeting of the com- 
mittee on Tharsday last week. Mr. Pickering said that Alderman 
Higginbottom did not believe in calling in experts. He did not see 
why Oldham should not do the same as Manchester, and rely upon 
its own electrical engineers. He expressed the hope that his Cor- 
poration would eventually come to a reciprccity agreement with 
Oldham for the through service of cars between Manchester and 
Oldham. Alderman Eckersley's report states that, after the inter- 
view, he (Ald. Eckersley) was of opinion that the committee had 
decided to recommend to the Council the system best adapted to 
Oldham, and he was more decidedly so when they took into account 
that they would be more thoroughly able to work their own system 
in conjunction with Manchester and Rochdale by agreement, as he 
hoped, to the mutual advantage of all three municipalities. Mr. 

inbottom gave an invitation to visit the Manchester Electricity 
Worke, and he (Alderman Eckersley) thought much good might 
result to the committee by doing so, and to the Blectrical Committee 
also. He hoped now that the committee would bend its energies to 
the carrying on and completion of this great scheme. 


Peking.—The Westminster Gazette learns from the North 
China Daily News that the firat electric tramway in China was 
opened on Saturday, June 24th, between the Peking station at 
Machiapu and the south gata of the metropolis Yung ting-men. The 
whole system worke excellently. The tramway was projected and 
constructed by Messrs. Siemens & Halske, of Berlin. It is intended 
to extend the tramway inside the city, a great difficulty being to break 
& new gate for the line through the city walls; but after all it will 
only be a question of time, it being an urgent neces to have a 
better communication between the Peking station and the city. 
"Why should London wait?" asks our green contemporary, for- 
getting that its own party on the London Oounty Oouncil has been 
responsible for the delay in London. 


Portsmouth.—At a meeting of the Town Council, on 
August 8th, the Tramways Committee submitted the names of three 
candidates for the post of superintendent of the reconstruction of the 
tramways, vis, Messrs. Alan Bannister, of Norwich; E. Rotters, of 
Beton, Kerr & Oo., and F. Smith, of Coventry. The recommendation 
of the committee that Mr. Bannister be appointed at a of £400 
per annum, rising to £500, was unanimonsly adopted. com- 
mittee was authorised to invite tenders and to obtain such assistance 
as might be necessary for carrying out the work. 


Rotherham.—The Town Council has appointed a Parlia- 
mentary Committee to consider and report on a осорона omnibus 
rea ea with, amongst other matters, a scheme of electric 

on. 


Stockton.—At a meeting of the Tramways Committee of 
the Oorporation, held last week, Mr. J. Olifton Robinson announced 
that the Imperial Tramways Company had decided to abandon the 
extension of the Teeside system to Eaglescliffe for various reasons, 
the chief being that the requirements of the local authorities were of 
& too exacting nature. 


Stretford.—A meeting of the Electric Lighting and 
Tramways Oommittee was held on the 25th ult., at which a letter 
was read from the United Kingdom Tramway, Light Railway, and 
Electrical Syndicate, Limited, requesting permission to open nego- 
tiations with the Council with a view to the construction of a light 
railway through the township as part of a scheme comprising the 
districts of Urmston, Eccles, Farnworth, Radcliffe, and Prestwich. 
The company asked for a concession of 42 years, and offered to 
equally divide all profits after they һай realised 74 per cent. The 
committee resolved that they were unable at present to entertain the 
proposal. At the same meeting a letter was read from Messrs. 
Crofton, Oraven & Worthington, intimating that the Manchester Ship 
Canal Company had given notice to the Board of Trade objecting to 
their юс an extension cf time for the construction of the Traf- 
ford line. The committee resolved that the Manchester Carriage 


and Tramways Company be requested to at once construct, in a 
manner suitable for electric traction, that portion of the tramline in 
Trafford Road authorised by the company’s provisional order of 1897. 
The minutes were adopted. Mr. Robinson stated the position of the 
Council with regard to the Port Sanitary Authority. In a scheme 
which it had put forward, the Authority songht to make each dis- 
trict protected liable to pay the expenses properly chargeable to it. 
The scheme was only tentative, but its reasonableness was admitted. 
An inquiry was to be held by the Local Government Board, the result 
of which would be to confirm the arrangements made, and to renew 
the order for a further period. 


West Bromwich.—The Council has decided to promote 
& Bill in Parliament to purcbase, maintain, work or lease that portion 
of the South Staffordshire tramway which is within the borough. 
The object of the step is chiefly to strengthen the position of the 
Council in negotiations with the Tramway Company. 


West Hartlepool.—The British Electric Traction Com- 
pany has given notice of its intention to proceed with the light rail- 
way from Church Street to Seaton Carew. 


Wolverhampton.—The Lighting Committee has con- 
cluded an agreement with Messrs. Chubb & Sons, for the supply of 
electricity to their factory at 4d. per unit for lighting and 14d. per 
unit for motive power for a term of five years. 


TELEGRAPH AND TELEPHONE NOTES. 


Тһе “ A)l-British” Cables —A Melbourne telegram, 
dated the 4th current, says that Mr. Daffy, Postmaster-General of 
Victoria, has given notice that he will move that it is expedient for 
Victoria to join Great Britain, Canada, New South Wales, Queensland 
and New Z aaland in the construction and working of a Pacific cable 
touching British territory only. i 

An electrical contemporary, in referring to the cables which 
the Eastern group of companies propose to lay from the Oape to 
Australia, says: “Asthe West African route is not a strong one and 
is more or less at the mercy of the French Oolonies, while the East 
Coast cable goes, of course, to the Mediterranean, like the rest, the 
proposal will hardly commend itself as a substitute for the Pacific 


. cable.” 


In the House of Commons, on Monday last, Mr. Hogan asked the 
Secretary for the Oolonies whether he had received any farther infor- 
mation in reference to the settlement of the remaining points at issue 
in connection with the construction of the Pacifico cable; and whether 
the negotiations had now sufficiently advanced to enable him to give 
а general outline of the amended scheme of joint ownership and 
mutual responsibility, as agreed upon by the representatives of Нег 
Majesty's Government and the Oolonial Governments concerned.— 
Mr. Chamberlain replied: The terms of the arrangement are not 


‚ yet срез settled, and І am not іп а position to make any state- 
men 


A writer in the Monitsur Universel, in references to the Pacific 
cable, says that the matter is one of life or death to the French 
possessions in the Pacific. He calls on France to come to an agree- 
ment with the United States for the laying of а osblo from San 
Francisco to New Caledonia, with a view to forestalling the British 

roject, being of opinion that were this done the proposal for а 

cable would bs abandoned. . 


The City Police and the Telephone.—After an extra- 
ordinary amount of delay, bays the City Press, the headquarters of 
the City police force have been connected with the National Tele- 
phone Company's system. 


Hull Telephones.—At the last Council meeting a motion 
was considered for giving notice to the National Telephone Oompany 
to terminate the agreement as to the wayleaves in the city. A depu- 
tation attended, consisting of Bir Albert Rollit, M.P., Alderman 
Franklin, of Sheffield, and the general manager of the Telephone 
Company. Alderman Bir J. T. Woodhouse, M.P., said this wasa 
very serious matter, not only for Hall but for the National Telephone 
Company. The Bill now before the House of Lords was on the point 
of being passed, and it was essential that they should place them- 
selves in a safe position by giving the Telephone Company notice. 
Alderman Larard then reviewed the steps taken by the National 
Telephone Company in connection with the bill now before Parlia- 
ment. If it passed they would be placed in a very serious position 
unless they gave the notice which he had placed upon the paper. 
If the bill passed as it stood, and it was very likely so to pass, then 
they would lose control to some extent of their streets until 1911. 
That was a state of things the Council cught to resist, and he there- 
fore gave notice of motion tbat the sgreement as to wayleaves with 
the National Telephone Company should be terminated in six months. 
He moved his resolution with the hope that it would ba unanimously 
carried. Mr. Gane, the general manager of the National Telephone 
Company, stated that the Ocrporation could, according to the agree- 
ment, terminate it on giving six months notice, and the position of 
the Council would never be affected unless they determined to 
become competitors with the National Telephore Company. That 
company was pam thousands of pounds in Hull, and they bad 
recently entered into a contract to spend more thousands, but if the 
resolution was passed they as a company would not spend another 
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farthing with a risk of confiscation of their property. The question 
was, was the Council prepared to put an end, as it were, to the 
telephone service in Hull, or st any rate to very seriously injure that 

ce? Ав he bad said, there was nothing in the agreement to 
affect the Corporation unless it determined to take over the tele- 
phones, and he hoped the Council would not in haste da the 
telephone service in the city. The depntation then retired, and 
-Alderman Bir James Woodhouse spoke strongly in favour cf the 
motions, which were carried, with one dissentient. 


Melbourne Telephones.—The British Australasian says 
that it is now maid certain that the Postal Department will decline 
to comply with the request of tho Ballarat sharebrokers for the 
erection of private telephone lines between Melbourne and Ballarat, 
It is likely that additional public lines to Ballarat and Geelong will 
be s shortly, also one to Bendigo. 


Norwich and Yarmouth Telephone Service.—In the 
House of Commons on Friday, the 4th inst., Sir Harry Bullard, one 
of the Conservative members for Norwich, put the following ques- 
tion to the Secretary to the Treasury, as representing the Postmaster- 
General, whether he is aware that serious inconvenience is occa- 
sioned in consequence of the insufficient trunk line telephone com- 
 munication between Norwich and Great Yarmouth, and whether he 
will take steps to remedy the same.” Mr. Hanbary, in reply, said 
that an additional circuit between those places was o in March 
last, and at present more than 50 per cent. of the were effected 
within five minutes. The electrical working of the wires was satis- 
factory. The traffic, however, was growing, and the Postmaster- 
көңүл һай at present under consideration the provision of additional 


Questions in Parliament Regarding Various Cables. 
—On Friday, the 4th, on the report of the vote to complete the sum 
of £71,241 for the subsidies to certain telegraph companies, Bir C. 
Dilke said i¢ had been strongly ramoured lately that the companies 
subsidised in this vote were making an alternative route. He would 
like to know whether the Government could give them similar 
information to that laid before the Cape Parliament on the subject 
of the working of the lines subsidised in this vote, of the proposal for 
an alternative line to the Oape, of the opinions of the home Govern- 
ment as to the strategic importance of the proposed line, and 
whether, owing to the recent increase of trade in South Africa, these 
subsidies were nece He slso wished to know whether the 
Chancellor of the Exchequer could tell them anything about the 
recent delays in Government messages from the Cape. 

The Ohancellor of the Exchequer said there had been proposals 
under the consideration of the Government from the telegraph com- 

nies for a new cable between this country and the Cape, touching 

t. Helena and Ascension. Negotiations had also been in progress 
between the companies and the Government of the Oape as to a con- 
siderable reduction in rates in return for a grant of land rights. He 
could not say the matter had righ gc completion, nor how far 
papers could be presented. But there were pro before them 
which were considered of considerable strategical importance by the 
Admiralty as to the proposed new communications. With regard to 
the undue delay of Government messages from the Transvaal, he 


knew nothing about it, except that there was a breakdown. He knew , 


of no other cause. 

The report of the vote was agroed to. 

Оа Monday last, in reference to the proposed cable from South 
Africa to Australis, Mr. H asked the Secretary for the Colonies 
what response, if any, had received from the Oolonial Govern- 
ments concerned to the offer of the Eastern Extension Company to 
construct a cable from South Africa to Australia. 

Mr. Ohamberlain said the offer in question was not made through 
this department. I have no information as to any replies that may 
. em given to the company by the Colonial Governments con- 
cerned. 

On Tuesday last the following questions were asked concerning 
international telegrams :—Sir О. Dilke asked the Secretary of State 
for India whether it were possible to lay before Parliament any agree- 
ments and correspondence between the Government of India on the 
one side, the Eastern Telegraph Company, the Indo-Buropean Tele- 
graph Oompany, and the Eastern Extension Australasia and China 
Telegraph pany, or sny of them on the other part, relating to 
the establishment or subsequent modifications of а joint-purse agree- 
ment for dealing with international telegrams and settlement of 
accounts between the parties to the joint-purse agreement; what was 
the actual cost at which the Indian Government transmitted tele- 
grams over their lines from Karachi to Bushire and Fao; and what 
transit rate under the existing joint-purse system the Indian Govern- 
ment would charge over the same portion of their lines for messages 


toorfrom England handed to them by any British company not 


represented in the joint-purse agreement. 

Lord C. Hamilton: It would be necessary to obtain the consent of 
several companies mentioned before the agreements referring to the 
 joint-purse ements could be made public, and Iam therefore 
at present urable to undertake to lay papers on the table. The tran- 
sit rates over the Indian Government cables between Karachi and 
Busbire cr Fao are as foliows:— On messages exchanged with India— 
between Karacbi and Bushire, 1455f.; between Karachi and Fao, 
1:9005f.; on messages exchanged with countries beyond India 
between Karachi and Bushire, 1.09f.; between Karachi and Fao, 
139f. These rates are laid down in the International Telegraph 
Convention, and are the same for all classes of messages, whether 
handed over by any English company belonging to the joint-purse 
agreement or by any other company or foreign Government Adminis- 
tration. The rates can only be altered with the consent of the States 
interested who are parties to the International Telegraph Oon- 
vention. 


.and Persian Governments respectively 


Amason Company's cable— 


Sir C. Dilke asked the Chancellor of the Exchequer whether it was 
possible to lay before Parliament the agreements and correspondence 
between Her Majesty's Government on the one side, and the Eastern 
Extension, Australasia, and Ohina Telegraph Oompany, and the 
Great Northern Telegraph Company on the other side, relating to the 
submarine telegraph cables which land at Wu-supg (for Shanghai), 
Hong-Kong, Labuan, Singapore, and Penang. | 

Mr. Chamberlain: The latest agreement—that of 1893—can be laid 
before Parliament if desired, but the earlior correspondence is not 
only in part of a confidential nature, but is also very voluminous, 
and extends over many years. I fear, therefore, that it could not be 


given. 

Sir E. Sassoon asked the Under-Secretary for Foreign Affairs 
whether, in view of the agitation in this country for a reduction of 
foreign telegraph rates, Her Majesty’s Government would request 
Her Majesty Ambassador in Constantinople, Lord Cromer, and Her 
Majesty's Minister in Teheran to procure from the Turkish, Egyptian 
copies of all conoeesions 
granted to, and all agreements made with, either the Eastern Tele- 
graph Company, the Indo-European, or the Telegraph Construction 
and Maintenance Company, or the agents of all or any of them, 
and the Indian Government. 

Mr. Brcdrick: In reply to the two questions of my hon. friend, 
I have to ғау that Her Majesty's Government would not feel justified 
in publishing or in obtaining for publication, as seems to be suggested, 
from one of the рате without the consent of the otber copies of the 
arrangements referred to. The arrangements between Her Majesty's 


_ Government and Turkey and Persia have already been published. | 


The Rennes Telegrams.—The number of telegrams sent 
over the wires from Renn:s on Monday night was enormous, says the 
Doily Chronicles Paris correspondent. At the Central Post Office in 
the Rue de Grenelle no fewer than 200,000 words were received 
between 7 am. and 4 рм. Five supplemen wires have been 
installed between Paris and Rennes, and these, in addition to the five 
Tre in normal use, are busily employed every minute of the 

ay. 


The Telegraph Wire Export Trade.—There was rather 
а more active state of affairs prevailing in the export trade of this 
country in telegraphic wire and apparatus connected therewith 
during July last, the shipments duriog the month attaining a value of 
£97,635, which compares with only £27,817 in the preceding month 
and £45,600 in July last year. Daring the seven months ending 
with July, the value of the aggregate shipments has amounted to 
£599,308, an increase of £52,812 as compared with the corresponding 

riod of last year, but a decrease of £7,965 when contrasted with 
be returns for the first seven months of 1897. 


Telegraphic Interruptions and Repairs:— 
Олэгы. Down. Repaired. 


Cable beyond Gurupa... April 4th, 1898  ... - 
Jamaica-Colon дез . June 30th, 1899 ... ee 


Bonny · Oamerounn .. May 29th, 1899 ies 
Latakia-Cyprus wei .. June 20th, 1899 ТВ 
Para-Maranham ... .. April 10th, 1899 ... - 
Maranham-Ceara  .. .. July 251b, 1899  ... T 
Medan-Olehleh .. July 8186, 2899  ... ‘se 
Accra-Grand Bassam... .. August Ist, 1899 ... vds 
. Oorea-Japan ... .. August 7th, 1899 ... 
LANDLINNS. 

Communication between 

Salonika and Monastir .. March 23rd, 1899 ... n 


Communication between 
Bolama-Bissao  ... ... July 28th, 1899 


The Telephone Bill.—In the House of Lords on 8rd 
inst., the Duke of Norfolk moved the second reading of this Bill, the 
objects of which he explained. Lord Harris said he was а director 
of the National Telephone Company, but he approached the con- 


sideration of this Bill entirely from the point of view of a telephone 
user. He thought, says the Times report, that if the noble duke 


- could appoint a committee of users of the telephone to report on the 


trunk service, which was under the control of the Post Office, it 
would report that.that service was inefficient and insufficient ; and as 
two millions of m:n:y were to be obtained under the Bill for the 
extension and improvement of the telephone service, be trusted it 
would be possible for the noble duke to utilise sonie portion of the 
money in improving and extending the trunk lines. In France, 
Germany and America it had been found that & monopoly could 
work the telephone best, just as a monopoly was found to work the 
telegraph best. The National Telephone Oompany had been held up 
to ridicule as supplying the worst service in the world ; but curiously 
enough the Government in their proposals to improve that state of 
things had made up their minds it was wiser not to follow the 
example of other countries. He trusted that the policy recommended 
in the Bill would be successful, but he was bound to say that those 
who knew a great deal about the telephone system were by no means 
confident that the step taken by the Government in the matter was 
& wise one. The Bill was then read a second time. 


The Telephone Service.—The Poplar District Board 
will not allow the National Telephone Company to lay its main 
lines underground until it makes better provision for the public." 


Wireless Telegraphy.—According to the daily press, 
experiments in telegraphy without wires are now being e by 
Messrs. Siemens & Haleke at the entrance to Kiel Harbour. The 
apparatus is placed on the shore and on board the mail steamer Prin: 
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igismund, which plies between Kiel and Korsér. The net on the 

land station is 35 metres long, and is suspended from a high mast, 

while that on the. movable station is fixed between the steamer's two 

masts. Bo far the resulte have proved successful and highly interest- 

ing. At a distance of 96 kilometres a telegram was successfully sent 

e er the land and the mail steamer as she was d-sappearing on 
zan. | 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—August 21st. The Electrio Lighting Com- 
mittee wants tenders for а 19 montha’ supply of house service and 
lead covered distributing cables. Bee O notices " this week. 


Barking.—August 12th. The District Counoil wants 
offers for the free wiring of premises within the area of supply. Bee 
“ Official Notices” July 28th. 


Battersea.—August 31st. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), aud batteries for the 
electricity works. See Official Notices " July 7th. 


Battersea.— August 31866. The Vestry wants tenders for 
steam pipes, pumpe, condensers, coonomiser, tools, &c., also switch- 
board and booster. Specifications at the ссе of Prof. Kennedy, 17, 
Victoria Street, 8.W. 


Birkdale.—August 19th. The Urban District  Connoil 
invites tenders for the transfer of its electric lighting powers. 


Blackpool. — August 21st, The О ration wants 
tenders for 10 double bogis tramcars. Вее Official Notices" July 28th. 


Carlisle.—August 17th. The Corporation wante tenders 
"for boilers, engines, dynamos, and condensing plant. Bee ''Officisl 
Notioes July 28th. : | : 


Darwen.— August 22nd. The Corporation wants tenders 
for rail bonds. See “ Official Notices” August 4th. 


Devonport.—August 31st. The District Tramways 
Oompany invites tenders for the following contracts: Permanent 
way, road bed, paving and bonding of ab ut 43 miles of double line, 
overhead construction for about 4j miles of route. See Official 
Notices this week. 


Dundee.—August 23rd. The Council wants tenders for 
the overhead line equipment and rail bonding of the Perth Road an 
Lochee tram routes. бев Official Notices” August 4th. _ | 


East Ham.— September 9th. The Urban District Council 
wants tenders for combined electric light and traction plant, engines, 
generators, overhead line equipment, cars, switchboard, arc lamps, 
&c., water-tube boilers, condensers, and other steam plant, electric 
light cable. Mr. W. O. Ullmann, The Limes, White Post Lane, East 
Ham, is the Oouncil’s electrical engineer. See ' Official Notices " 
August 4th. | | 

Germany.— Tenders are at present being invited by the 
Fraokfort-im-Main Municipal Tramways Committee for the supply 
of 200 steel tyres and 40 sets of wheels and axles for electiic tram- 
cars. Tenders to be sent to the Betriebs Direction der Städtischen 
Strassenbahn, Frankfort-am-Main (Bockenheim), whence particulars 
may be obtained. | p^ - 

Glasgow.—August 21st. The Jorporation wants tenders 
for the supply of switchboards, copper us bars, and electricity 
“meters. See “ Official Notices” August 4th. 


Hackney.— September 12th. The Vestry wants tenders 
for four sets of direct current steam Sane (either high or low 
speed). Bee Official Notices this w ' 


Ingleton. — The Ingleton Electric Light. and Power 
Oompany wants tenders for the supply of dynamos, switchboards, 
batteries, and wiring. See Official Notices” August ith. - 


Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection-of electricity works for the city. - Particulars 
on application to the clerk of the Gas Works (deposit 13s). 


Motherwell, N.B.—August 18th. The Commissioners 
invite tenders for ma and works in connection with the 
proposed electric lighting of their town. See Official Notices,” July 


Perth.—August 28th. The Commissioners want tenders 
for boilers, condensers, steam A beng switchboard, 
mains, and accessories. See "Official Notices” July 28 


Portugal.—September 6th. Tenders are being invitéd 
by the municipal au ties of Oascaes, Portugal, for the concession 
for the electric lighting of the отр, - 


St. Mary, Battersea.—Angust 31st. The Vestry wants 
tenders for steam pumps, pipes, condenser, economiser, &c., switch- 
board, and boosters.. See “Official Notices” July 28. 


following is а list of tenders received :— 


(de 


Southport.— The Corporation wants tenders for the supply 
and laying of tram rails, points, orossinge, bonding, permanent way; 
also overhead (quipment, including poles, wires, &c. See Official 
Notioea” this week. 


Sydney (N.8.W.).— November 3rd. The Municipal 

Council of Bydney is inviting tenders for the construction and erec- 

уке : use destructor for treating 60 tons of refuse per day 
ours). I | 


The War Office.—T he Secretary of State for Warannounces 
that tenders for various articles, including electrical instruments, will 
probably be invited from time to time during the next 12 months. 

anufacturers who may wish to be applied to when tenders are 
required, should address Mr. A. Major, Director of Army Contracts, 
War Office, stating the particular articles they manvfacture, and the 


- names of at least two well-known firms or public bodies who have 


purchased from them, and are in a position to certify as to the quality 


of their productions. 


"| OLOSED. 


Barnsley.—The Council has accepted various tenders for 
brick work, iron work, painting, &c., for electric light station buildings ; 
ҮЙ ag -of Messrs. Johnson & Phillipa for additional plant at 

2, | 

Blackpool.—The Town Council has acoepted the tenders 

of the Langdon-Davies Motor Oompany for the supply of a motor- - 


generator. 


Hastings.—The Council on the 4th inst. accepted Messre. 
Glover’s tender for extension to mains recently advertised. The 


Glover & Co. (accepted) i T s Ww cv vs £5,848 
British Insulated Wire Company .. së a is 6,421 
Siemens & Co. єз аж т: x e; CORAN fes 6,715 
Borough Electrical Engineer's estimate .. 85 ée eis 7,225 
Callender Cable Company te. és 7,281 
The Western Electric Compan ES s ‚ 10,174 


Rvumania.—Mesers. R. Johnson, of Manchester, have 
succeeded in аы (ш lowest tender for the supply of 30 tons 
of steel wire to the Roumanian Post and Telegraph authorities, 
quoting 540 francs per ton delivered. | 

Whitechapel.—The Electrica! Committee is to have 
erected apparatus for purifying the feed water for the boilers at the 
electricity works at a cost of £1,500. The tender of Mr. John 
Every to supply tanks and apparatus has been accepted. 


NOTES. 


The British Association.—In connection with the 


forthcoming meeting of the British Association a five days’ 
excursion to Boulogne, Abbeville, Amiens, Arras, Brussels, 


Antwerp, Ghent, and Ostend, is being arranged. The 


-exoursion commences on Thursday, September 21st, and all 


arrangements аге in the hands of Messrs. Thomas Cook and 


-Sons. The French Association for the Advancement of 


Science meets at Boulogne from September 14th to 21st, 
and, as already intimated, the French and English Associa- 
tions will exchange visite. One feature of the French 


gathering will be the unveiling of a statue of Duchenne, the 
-@elebrated French electro-therapeutist, and a new electro- 


medical section sits for the firat time, which the council have 


formed with a desire to help forward this important branch 
_of applied science. The president of the section is M. J. 
‚ Bergonié, who has sent us the following note of papers to be 


contributed :— 


1. Traitement par l'Eléctrolyse des 16trécissements en général et de 


ceux du ода! де l’artthre en particulier, par le Docteur Н. Bordier 
on). i . ` 
dg scm et Radiographie Btéré»scopiques par le Professeur 


Marie (де Toulouse). | 


9. Récents progres de la Radiographie, par le Professeur Imbert et 


lo Docteur Bertin-Sans (de Montpellier). 


4. De l'Endodiascopie, ва technique et sea 1ésultate, par le Docteur 
Bouchacourt (de Paris). EUN 


The Northern Light.—The daily press says that the 


object of the expedition which 75 left Copenhagen for 


Iceland under the direction of Herr Adam Paulsen, chief of 
the Danish Meteorological Institute, is to investigate the 
nature of the northern lights. In this expedition quite a 
number of instruments of special construction are being 


-used in connection with photography and the measurement 


of electrical currente, : 
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Obituary.—It is with very deep regret that we learn that 
Mr. Frank King passed away on Thurs lay last week, at the 
age of 45 years. For nearly 20 years he had been at work 
upon accumulators, and in collecting notes as to his career we 
find that it was in 1881 that he first directed his energies to 
the subject of secondary batteries generally. He then, in 
connection with Messrs. Beeman & Taylor, invented the 
“ В. Т. К.” accumulator, which was used in Colchester in 
the pioneer days of town electric lighting. He joined the 
Electrical Power Storage Company in 1886, and his ingenuity 
soon displayed itself in the improvement of the E. P. S. type 
of battery, notably by the design of what was known as 
the “1888” t This was followed up in 1889 by the 
introduction the *K" t which was intended to 
meet the demands of electrical engineers of central stations 
for high rates of charge and discharge. Both these types of 
cells are being sold in very large шн» even at the 
present time. He was aleo responsible for the design and 
manufacture of the type of battery which worked the cars on 
the Barking Road Tramways for some years. In conjunction 
with the late M. Camille Faure he brought out the well-known 
form of traction battery which is designated the Faure- 
King, and which has been employed in working the 
electrical cabs in London and Paris. In 1889 Mr. King 
became superintending engineer of the Electric Construction 
Corporation, but in 1891, when the manufacture of the 
E. P. S. batteries was resumed by the Electrical Power Storage 
Company, Mr. King became manager, a position which he filled 
until the early 75 of 1898, when, owing to failing health, 
he was oompelled to 
ment, but still took a part in the business as a director 
and consulting engineer, and, as showing the great interest 
which he still evinced in storage battery manufacture, even 
at the time of his death he was at work on an improved 
plate. It was not only, however, in connection with 
secondary batteries that Mr. King showed his ekill and 
ingenuity. He was the pioneer of what is known as the 
direct current high tension transforming system, which he 
а started in Colchester in the year 1882 ог 1883, 
and on a greatly improved principle in Chelsea in 1889. 
In 1892 he also took up the position of managing 
engineer of the Chelsea Electricity Supply Company, and 
since that time has been responsible for all its improvements 
and extensions. In the year 1896 he had the misfortune to 
break a blood vessel in the lungs, which laid him up for 
some considerable time, and although he sought by chan 
of climate to recuperate his health, he never completely 
reoovered his strength and former vitality. In the spring of 
the present year he was compelled to have his arm amputated, 
and this shock again added considerably to his weakness, 
About three weeks ago he journeyed to Bexhill-on-Sea for a 
short spell of change of air, and the day being hot he ооп- 
tracted a slight sunstroke. This in his enfeebled state he 
was unable to shake off, and he finally passed peacefully 
away at his home on Thursday, August Sed. He was 
buried at the Orystal Palace Cemetery on Tuesday last, in 
the presence of a large gathering of colleagues and friends 
which had assembled. Of late years on more than one occa- 
eion we have been indebted to Mr. King for valuable informa- 
tion and advice, and our readers will recollect that he gave 
evidence on behalf of the proprietors of the ELECTRICAL 
REVIEW in a libel action connected with a secondary battery, 
brought against this journal some two and a half years ago. 
Mr. King leaves a widow and several children, one of whom 
the eldest son, is on the staff of the E.P.S. Company, and 
to them we offer our respectful sympathy. 

It is also our sad duty to chronicle the passing away of 


another equally well-known secondary battery inventor, for - 


on Friday last Mr. L. Epstein breathed his last, through 
sudden failure of the heart’s action following some two 
months’ illness. It must be nearly 20 years ago віпое we first 
saw Mr. Epstein experimenting with accumulators in the old 
electric light station of the Pilsen-Joel Company in Whet- 
stone Park, Linooln's Inn Fields. He went back to Germany 
for some considerable time and was for several years, we 
believe, connected with the firm of Siemens & e, in 
Berlin. He then returned to England, where he has resided 
for the past nine years, and during that period he perfected 
the well-known Epstein accumulator, firat put on the market 
by Messrs. Woodhouse & Rawson, and later by the company 
bearing the inventor’s name. The history of. Mr. Epetein'g 


relinquish his active part in the manage- . 


researches during some 18 years or more may be fonud 
scattered throughout the reading columns of the ELECTRICAL 
Review, and in that portion devoted to “Abstracts of 
Patents. Не was an occasional contributor to our pages, 
and in our Jubilee issue of November, 1897, the special 
article on “Twenty-five Years’ Progress in Secondary 
Batteries was from his pen. On this branch of the electro- 
technical iudustry he was an unassuming yet great authority, 
а conscientions and able experimenter, he never claimed 
imporsibilities for bis celle, and his demise, at the com- 
paratively early age of about 46 yeara, immediately following 
that of Mr. King, makes a terrible gap, which it will ba 
difficult to fill, in the ranks of the few men who really are 
thoroughly conversant with their work, and to whom we look 
for that great desideratum of a light and durable battery of 
much greater capacity than we have hitherto been able to 
attain, In like manner to Mr. King he gave evidence for 
us in the same libel suit, Just previous to his illness he 
had been engaged in litigation with Mr. Harry Lawaon over 
& patent for an electric motor SH and this, to our 
certain knowledge, had very gravely affected his condition. 
To his widow and only son we offer our heartfelt sympathy 
in the sndden and un blow which has befallen them. 
The eaddest event of all in our пи long list of 
cbituary notices is the death of Mrs. Patchell, wife of the 
well-known chief engineer of the Charing Oross and Strand 
Electricity Supply Corporation. Mr. and Mrs. Patchell were 
holiday making in Cornwall, and the lady, while bathing, 
observed a boy struggling out of bis depth. She went to 
the lad’s assistance, and kept him afloat until a gentleman 
swam out to the rescue of both. The boy was safely hauled 
into a boat, but Mrs. Patchell when taken from the water 
had fainted, and death resulted from synoope. The um 
bies of the whole electrical world will be with Mr. 
atchell, whose grief and sorrow will, we hope, be hallowed 
and softened by the thought that hi. heroic wife came by 
her untimely end in the saving of anothers life, the noblest 
and most glorions death that man or woman can desire. 


Telephonists and Thunderstorms.— The danger to 
telephone users in this country,” says a writer in the Outlook, 
* jg of the slightest. A ошо usually strikes not a 
single wire, but a cable or whole ‘line’ of wires at once, 
thence, if moderate in amount, is promptly diffueed over the 
whole telephonic system and rendered harmless at any 
individual point. It may, perhaps, have force enough to 
produce a dozen vibrations of the striker of the call-bell, but 
usually only one or two. If one wire alone should be struck 


.or the discharge be unusually violent, the current is so much 


in excess of the capacity of the wire that it will either ovcr- 
leap the small insulators and pass down a post into the 
ground or overflow on to the ‘ground wires,’ which pass 
rom near the cable into the ground in readiness for such an 
emergency. In America this incident is extremely common, 
and one may sit in his office and hear the lightning playing a 

tle but eerie tattoo upon his telephone bell a dozen times 
durin a thunderstorm. The shocks are occasionally severe 
enough to make one’s head ring, and occasionally to stun for 
а few momente, but no serious or fatal resulta have, we 
believe, ever been recorded. And if this is the case with 
full-grown American or colonial thunderstorma, what is to be 
feared from the gentle glow-worm flickerings which are 
dignified by that title in this little island ?" The writer is 
hardly correct in stating that а storm-discharge usually 
strikes the wires. The discharge, if it took place towards 
earth, would, in most cases, take the most route to 
earth, viz, the earth wires of the poles, That the lightning 
does strike the wires oocasionally is, however, indicated by 
the fact that line wires are sometimes cut in two by fusion 
during a thunderstorm. The discharge which passes through 
the line wires is more often an induced effect. It is not 
correct to say that the discharge becomes toned down by 
being distributed over the whole set of wires, for it is not a 
fact that single-wire lines are less free from damage by 
lightning than those with mavy wires. A bucket of water 
thrown over a number of wires would not wet any individual 
wire legs as a consequence of the existence of the other wires. 


The Institution of Junior Engineers.—The summer 
meeting of this Institution is to be held from August 12th 
to 19th, at Portsmouth and Southampton. 
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The Atbara Bridge.—It appears from а Parliamentary 
paper issued this week that Lient.-Colonel Gordon, who 


managed the purchase of the superstructure of the Atbara 


bridge, states that the whole question was one of quick 
delivery, price being practically not considered. Tenders 
were called for from four English and two American firms. 
Only one British firm made any offer, viz., the Patent Shaft 
and Axle Company. The Penooyd Сошрапу, of Phila- 
delphia, offered delivery of a suitable bridge in six weeks, 
and this offer was accepted, a director of the English firm 
acknowledging that they could not compete against snch 
quick delivery. He also doubted whether any firm in the 
United Kingdom could make as gcol an offer as they had 
made, their pr ed , he believed, the only firm in the 
United Kingdom that rolled their own material. Colonel 
Gordon further 5 the whole of the зана d i 
bridge was inspected by a representative sent from England, 
from whose report, adds the colonel, “ it will be seen how 
thoroughly the work has been carried out." 


Electric Traction for the Metropolitan Оайег- 
greund—The Standard ends an editorial regarding the 
Metropolitan District Rvilway meeting with the fol- 
lowing :— 

Electric traction, which experts believe will, before very long, be 


made available for the line, would add greatly to the comfort of the 
, and might completely alter the conditions of the rival:y 


passengers 
with omnibuses, which at present are all in favour of the trafi; ^ 


above 


Mr. Forbes's statements on Wednesday regarding the use of 
electric traction on the Inner Cirole naturally agreed with 
Mr. Bell’s remarks to the Metropolitan Company a few 
сауа previously. Respecting the electrical experiments, he 
eaid :— 


These experiments were being steadily continued, but this was a 
matter which was not so easy as some persons thought. The problem 
to bs dealt with was not that of constructing & railway under the 
ground which was best adapted to electrical traction, but of con. 
verting a railway already constructed and which had other uses. I: 
would be madness to rush into & blind expenditure without some 
reasonable prevision and experiment. He had, however, been told by 
these gentiemen that as far as they had gone, their experience 
induced them to believe that they would be able shortly to establish 
beyond question the bility of with the company’s enor- 
mous traffic by traction, in a manner consistent with the 
use of other means of traction as far аз might be necessary. 


Smoke !—It is astonishing what an amount of rubbish 
the sensational journalist can bring forth in regard to 
the smoke nuisance question. A reasonable movement to 
avoid excessive smoke nuisance we have a certain amount 
of sympathy with, but when a halfpenny morning paper 
pays that the smoke fiend is eating away London, the 
Houses of Parliament are crumbling away, Oleopatra's 
Needle is losing its point, or, as it is put, “decaying,” 
we tremble at the thought of what may oome to 

We are told that no stringent measures have yet 

taken to abolish the nuisanoe. 

heavy fines imposed upon certain electricity works do not 

t stringent measures, then we do not know what 

does. We have grown wiser since then," says the writer, 

referring to events which happened 600 years ago. We 

thonght there must be sge behind euch utterances. 

* Smoke is as unnecessary as influenza," and the writer 
might have added, almost as unavoidable. 


Personal.—Our correspondent at Wolverhampton says 
that Mr. T. Parker has relirquished the position of managing 
director of T. Parker, Limited, but he retains a seat on the 
board of directors. In addition, the oompany have appointed 
him consulting electrical engineer. 

We read that Mr. Robert A. Hadfield, chairman and 
managing director of Hadfield’s Steel Foundry Company, 
Sheffield, is the Master Cutler elect. He is a gentleman wi 
a bigh reputation for his researches and discoveries in the 
шер of iron and steel, and his contributions to the 

yal Society are familiar to our readers. 


Marriage.—Mr. Howard Marryat (of Marryat & Place) 
D married at Richmond, on Saturday last, to Miss Maude 
ortham. 


f the prosecutions and 


Serious Shock Fatalities at Omaha.—We take the 
following from yeaterday’s Westminster Gazette :—“ A Central 
News telegram from New York this morning states that a 
great fire broke out in Omaha last night, and that four 
firemen coming in contact with a live electric wire were 
instantly killed, while two others were fatally injured.” 


Appointment.—Mr. P. T. Macnamara has been ap- 
pointed Assistant Superintendent of Telegraphs in Ceylon. 


NEW COMPANIES REGISTERED. 


Queen's Dock Electric Works, Limited (63,113).— 
This company was registered on July 27th, with a capital of £5,000 
in £1 shares (2,000 косо, to'acquire, take over as a going con- 
cern and carry on the business of electricians, electrical en тв 
and suppliers of electricity carried on by the Glob3 Electrical Com- 
pany at Liverpool and Belfast. The first subscribers (each with 
one share) are:—P. J. Pakeman, 28, Quean’s Avenue, Muswell Hill, 
N., clerk; H. M. Cordrey, 40, Harders Road, Peckham, S. , solicitor's 
clerk; A. W. Road, 11, Ironmonger Lane, E.C., solicitor; J. R. 
Pakeman, 11, Ironmonger Lane, E. O., solicitor; J. E Simister, 47, 
New City Road, Plaistow, clerk; R. B. Cannings, 81, Camilla Road, 
Bonth Barmondsey, clerk ; and E Smith, 10, Ironmonger Dane, E O., 
secretary. Registered without articles of association. Regist ared 
office, 75, Kitchen Street, Queen's Deck, Liverpool. к 


clerk; and сеш A. Н. A. Oohill, 16, Peveney Rai, 8;, Leonards. | 
The number o 

five; the subscribers are to appoint the first; qualification, £1(0; 
remaneration, £75 per annum, divisible. Registered office, 33, Have- 
lock Road, Hastings. 


Browett, Lindley & Co., Limited (63, 128).— This com- 
pany was registered on Jaly 28th, with a capital of £120,600 ia £1 
shares, to acquire the business carried on by Browett, Lindley & Oo. 
ндер in 1890), at the Sandon Engine Works, Patricroft, near 

anchester, and to carry on the business of mechavical, electrical . 
and hydraulic rs, ironfounders, machinists, tool makers, mill- 
wrights, fitters, founders, smiths, builders, hardwaremen, &o. The 
first subscribers’ (each with one share) are:—T. Browett, Sandon 
Works, Patricroft, engineer; Н Lindley, Sandon Worke, Patricroft, 


engineer; F. О. Gibbons, Sandon Works, Patricroft, engi aeer; 
W. Stead, Sandon Works, Patricroft, engineer; W. R. Goalty, 
Kurnman, Altrincham, ineer; A. Shuttleworth, Dachy 


Chambers, Olarenca Street, Manchester, charterad accountant; and 
В. В. Boardley, Sandon Works, Patricroft, ncar Manchester, secre- 
tary. The number of directors is not to be less than three nor more. 
than seven; the first are William R. Goulty, Thomas Browett, 
Herbert Lindley, Frederick O. Gibbons, and William Stead; qaalifi- 


; remunerati fixed by th . Registered 
office, Sandon Works, Patrieroff, near Mancher... 
Renewable Electric Lamp Company, Limited 


(63,144).—This company was registered on July 29.h, with а capital 
of £150,000 in £1 shares (50,000 6 per cent. cumulative preference), 
to carry on the business of manufacturers, renewers, and repairers 
of and dealers in lamps, wires, and lines of all kinds; electricians, 
mechanical engineers, suppliers of electricity for the purposes of 
light, heat, motive power and otherwise, manufacturers of electrical 
apparatus and fittings, &c. The first subscribers (each with ono 
ordinary share) are:—H. E. Kershaw, 8, Oaslow Gardens, Highgate, 
N., manufacturer; J. Atherton, Singleton, Huyton, Lancashire, 
manufacturer; О. Howard, 4, Park Lane, St. James's, S. W., electrical 
engineer; F. G. W. Leslie, 15, Union Court, Oastle S:reet, Liverpool 
solicitor; A. W. W. Miller, Savoy Hotel, Strand, gentleman ; . F. 
Armstrong, 6, Walbrook, E. O., gentleman ; J. Spencer, 3, Firsby Road, 
Stamford НШ, N., gentlaman. The number of directors is not to be 
less than three nor more than seven; the sabscribars are to appoint 
the first; qualification, £250 ; remuneration, £150 each per annum 
(an extra £50 for the chairman), and a share in the profits. 


Electric Light Railways Limited (63,060).—This 
company was registered on July 24th, with 20 members (the sub- 
scribers to the memorandum of association being liable for £5 each 
and other members for £50 each in the event of winding up), to 
promote, construct, work and maintain railways, light railways, 
tramways and auxiliary railways, and to carry on the business of 
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electrical and general engineers, telegraph and telephone constructors TES. 
&c. The first subscribers are: W. I. T. Goatley, 93, Chancery Lane, OITY NO S 
W. O, accountant ; J. Battam, 23, Rood Lane, E. O., solicitor; W. A. — 


Davies, Broadway, Ealing, W., solicitor; W. В. Sargeant, Strand-on - 
, solicitor ; 


the-Green, Ohiswick, W., engineer; T. Hutchinson, Ealing 
А. F. May, 841, Strand, W. O., advertisement agent; A. Blyth, 
Lancaster Place, Hampstead, engineer; S. Н. Doubleday, 27, 
Burlington Gardens, Chiswick, chartered accountant; N. Oaunter, 
12, Heathcote Street, Mecklenburgh Square, W. O., accountant; and 
G. Ouddon, 140, Camden Road, N.W., gentlemav. The number of 
directors is not to ba less than two nor more than five; the sub- 


scribers are to appoint the first; qualification, membership (guaran- 


teering £50); remuneration, £1,000 per annum, divisible. 


Sturtevant Engineering Company, Limited 
(68,065).—This company was registered on July 24th, with a capital of 
£60,000 in £1 shares, to acquire and take over as a going concern 
the business of engineers, merchants and manufacturers, now 
canied on at 75, Qaeen Victoria Street, E.C., by George A. Mower, 
under the style or firm of the “ Sturtevant Engineering Company," 
to adopt an agreement with the said vendor and to carry on the 
business of mechanical and electrical engineers, merchants 
and manufacturers of machinery, tool makers, metal workers, 
brass founders, boiler makers, smiths, &c. The first subscribers 
бес with one sbare) are:—W. J. Р. Moore, 158, Queen Victoria 

treet, E. O., engineer; О. A. Knight, 6, Upper Avenue Road, N. W., 
engineer; G. A. Mower, 75, Queen Victoria Street, E. O., engineer; 
P. N. Perrin, 75, Qaeen Victoria Street, E. O., clerk; C. E. Fox, 
Ohrist Church Schoolhouse, Oamill Road, Brixton, B.W., clerk; 
W. J. Bassett, Craigleith, King Charles Road, Surbiton, engineer; 
and W. C. Burrows, 19, Vaseall Road, S. W., engineer. The number 
of directors is not to be less than three nor more than five; the first 
are George A. Mower, Charles A. Koight, and William J. P. Moore ; 
е, £1,000; remuneration, 5 per cent. of the net profits 

ivided amongst them. — | | 


South Staffordshire Tramways (Lessee) Company, 
Limited (63,160).—This company was registered on July 3186, with 
a capital of £150,000 in £5 shares, to acquire a lease of certain tram- 
ways now belonging to the South Staffordshire Tramways Company, 
and to carry on the business of tramway and light railway pro- 
prietors, mechanical and chemical en , electricians, suppliers of 
electricity, manufacturers of electric Араа and fittings, carriers 
of passengers and goods, &. The first subscribers (each with one 
share) are:—E. Garcke, D.nington House, Norfolk Street, W.O., 
managing director; J. Raworth, 2, Queen Anne’s Gate, S. W., civil 
engineer; G. Stevens, Donington House, Norfolk Street, W. O., secre- 
tary ; С. Н. Dade, Donington House, Norfolk Street, W. O., assistant 
secretary ; B. Sisson, Donington House, Norfolk Street, W. O., civil 
engineer; Н. M. Sayers, Donington House, Norfolk Street, W. C., 
electrical engineer; and H. S. Hodgeon, D House, Norfolk 
Street, W. O., secretary. The number of directors is to be five, three 
of whom are to be nominated by the British Electric Traction Com- 
pany, Limited, and two by the South Staffordshire Tramways Com- 
pany: no qualification for the first directors; qualification of 
subsequent directors, £100; remuneration, £500 per annum, 
divisible. Registered cffi:e, Donington House, Norfolk Street, 
Strand, W. O. | 


Electrical Transmission Company, Limited (63,173). 
—This company was registered on August 166, with a capital cf 
£30,000 in £5 shares, to acquire and take over as a 
business carried on at Hammertmith as The 
mission Company," to adopt an agreement with Powell, Jones & Co., 
and to carry on the business of electricians, mechanical engineers, 
suppliers of electricity for the purposes of light, heat and motive 

ower, &с. The first subscribers (each with one share) are:— 

. Wahab, Golrings, Loughton, Essex, East India merchant; 
C. Powell-Jones, 7, East India Avenue, E. O, East India merchant ; 
W. E. D. ыш, 50, Oannon Street, E.0., paper maker; А. В. 
Clarke, 8, Southwood Avenue, Highgate, aseistant; W. E. Starling, 
47, Stapleton Hall Road, Stroud Green, N., acoountant; T. J. Young, 
83, Kent House Road, Beckenham, wharf manager; and D. C. Lee, 
46, Queen Victoria Street, E. O., solicitor. Powell, Jones & Co. are to 
be the first managing agents. Remuneration as fixed by the 
company. 


cpl Power Trans- 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


F. H. Royce & Co., Limited (41,262).—This com- 
pany’s annual return was filed on July 10th, when 6,000 preference, 
21,480 ого лаги and 500 deferred в were taken up out of a 
nominal capital of £60,500 in 6,000 £5 preference shares, 30,000 £1 
ordinary shares, and 500 £1 deferred shares. £1 5s. bas b:en called 
up on 6,000, and £1 on 9,466, the remaining 12,514 £1 shares being 
considered as fully paid. £16,966 has been received. 


Electric and General Investment Company, Limited 
(31,506).—This company’s snnual return was filed on July 12th, when 
20,000 ordinary and 100 founders’ shares were taken up out of a 
capital of £200,(00 in 39,900 ordinary and 100 founders’ shares, all 
of £5 each. £1 had зеп called up on the ordinary, and £5 on the 
gounders' shares, resulting in the receipt of £20,500. 


` company proposes after the ex 
settiome ? 


g concern the 


The British Westinghouse Electric and Manufacturing 
Company, Limited. | 


Ай extrao general meeting of this company was held at the 
Oannon Sheet Heel on Wednesday, 9th inst., for the purpose of 


complying with the requirement that a general meeting shall be 
"e Within four months of the incorporation of the company, and 
for the purpose of considering and passing resolutions as follows :— 


1, Authorising the directors to carry into effect, with or without modification, 
an agreement dated August Ist, 1899, and made between the Westinghouse 
Machine Company of the one part and the company of the other part; 

3. Increasing the capital of the company to £1,750,000 by the creation of 25,000 
ordinary shares of £10 each, such shares to rank in all respects part passu with: 
the existing ordinary shares in the company. 

8. Increasing the maximum number of directors from nine to 11, and appoint- 
ing three additional directors; ` 

And also the following resolution, which, if passed by the required majority, 
will be submitted hereafter for confirmation as a special resolution :— 

4. That Article 88 of the company's articles of association be altered by the 
addition thereto at the end of the words ‘The directors may also from time to 
time appoint any qualified person an additional director provided the pre- 
кезүн ш number of the board for the time being be not thereby 
exceeded.“ 


The agreement which has been entered into, subject tothe approval 
of the бошрапу in general meeting, provides for the acquisition by the 
company of certain rights, patents, and assistance from the Westing- 
house Machine Company of Pitteburg, Pennsylvania, in considera- 
tion of the issue to that company or its nominees credited as fully 
paid up of the 25,000 ordinary s proposed to be created, the 


Westinghouse Machine 8 covenanting to subscribe or procure 


subscriptions within a period for £250,000 nominal value in 

preference shares of this company for its general purposes. The 

on of 13 months from the special 

ent on the Stock Exchange of the preference shares 

to submit resolutions for the increase of its shares by 

£500,000 nominal value for general purposes in view of the enlarge- 

ment of the company's sphere of operation. At the conclusion of the 
general meeting, a шейле of the holders of the existing ordi 

shares of the company was to be held for the purpose of giving ! 

separate consent to the resolutions. Е | 


Мт. О. W. Виизон, who pres'ded, said that so far as the statutory 
( there was no particular business to bring 

before them, as the company a por nem had not yet reached that 
stage when a rt could be laid before them. The more important 
p of the for consideration was the series of resolutions. 
hareholders were perhaps surprised that when the prospectus was 
issued so recently as July 10th no mention was made of any arrange- 
ment with the Westinghouse Machine Company. That was an 
entirely different company from the Westinghouse Hleetrio and 
Manufacturing Company, with whom they made their original con- 
tract. The business before them was not mentioned in the pro- 
spectus, because it was not then in contemplation by the directors; 
but after the formation of the company third parties made an offer 
to Mr. Westinghouse to take over Westinghouse Machine Oom- 
pauy's business, in order to manufacture gas engines for Great Britain 
and its dependencies, and it was then that Mr. Westioghouse gave 
this company the first offer. The company was formed for g 
appliances of various descriptions, but electrical appli- 

ances all needed some motive power to drive them. It was 
obvious that it would be convenient to make suitable machines for 
electric driving from the same works, and that the two classes of 
machinery could Ъз produced with economy at the same works. 
Experiments bad been in progress for 10 years under Mr. Westing- 
house, with the object of producing a really excellent motive power, 
and the Westinghouse Company was formed to manufacture gas 
ines. When the forma‘ion of the company was determined on, 

and the details arranged, several months ago, small gas engines up 
to 250 R. H. P, had been proved to be а success, but the larger sizsss, 
which presented the most profitable commercial field, were etill in the 


for electric lighting, for which purpose gas of any considerable 
sizes had not yet been applied very satis y. Responsible third 
watching the developments of the gas made an offer to 

. Westinghouse to take over the business. thought it his duty 


to come to the board of this company and give them an opportunity 
of taking over at the same rates. e board consulted Lord Kelvin, 
and came to the conclusion to acquire the business, patent rights, and 
assistance of the Westinghouse Machine Company. Lord Kelvin 
inspected the engines and considered them no longer an experiment 
but а success, and he referred to the advantages of combining the 
manufacture (f the gas engines in the same works as the electrical 
apparatus. The board found the area of land they proposed to 
acquire was sufficiently large to erect a factory to with both 
manufactures. The Westinghouse Machine Oompany was wi 

to take the consideration in ordinary shares, which would 
bebind the preference shares, but as it was believed that the two 
manufactures combined would require increased working capital to 
deal with them effectually, it was belicved that after 12 months a 
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further issue of preference capital could be made. This shculd no 

be an occasion for anxiety to the shareholders, because certain 
responsible persons engaged in the concsrn had already decided to 
find £250,000 additional preference capital when required. They 
would have found it immediately, but as the Stock Exchange rules 
did not allow of an issue made within 12 months of 
the issue of the prospectus, and, furthermore, as the money 
would not be кенеа fer 12 months, the arrangement һай been 
made to put that subscription off for that period. The money was 
sure, and it could not be other than an advantage to the company to 
have the additional £250,000 working capital added to its resources. 
Mr. Westinghouse was on his way to America, but he had written to 
say that an inspection of tbe two separate works at Pittsburg showed 
tbat there could be carried on within either of the two works 
the manufacture of both classes of apparatus, and that in general the 
same class of large and small tools were employed in both kinds of 
manufacture. He also emphasised the other economies and con- 
veniences that would result from having one works. Tnera would, 
of course, have to be two classes of engineers—those familiar with 
electrical construction and those with engineering and general gas 
and steam engineering. Such engineers working under a single 
management would become familiar with both classes of construction. 
The chairman said that as to Article 83, negotiations were on foot 
between the board and the persons proposing to find the additional 
money, for the appointment of additional directors, but the time had 
not yet arrived for their appointment, nor were all the names 
definitely settled, but they would be all gentlemen whore services 
would be of great value to the company. He then formally moved 
the adoption of the resolutions given above. 

Mr. ЈоварРн LawnENCR, in seconding the resolution, told what had 
happened to the English company. The company was constituted 
with a million anda half nominal capital. a million in ordinary 
shares was allotted to the Westinghouse Oompany at Pittsburg for 
patents, assistance, plans, &c. ; half a million of the preference capital 
was allotted to the public, and applications came in for £632,280, the 
list of aubscriptions to that amount embracing some of the most 

minent names in the world of finance and bankiog in London and 
ngland. The board were arranging for the purchase of land for 
building the works at Manchester. They chose a site at Manchester 
instead of London, &c., because it afforded facilities for obtaining 
cheaper land, a large and abundant supply of the best skilled labour, 
and the situation was in thecentre of the manufacturing industries. 
An architect had been engaged, and Mr. Westinghouse had gone to 
America with him to confer with him at his own works in Pittsburg, 


ts from those works. Mr. 


with a view to нщ ш best 
Weatinghot se was of op that the building of the works wonld 
р їр а minner unprecedented in England, and put up in a 
record time. It was possible that the Carnegie Company, of Pitte- 
burg, might supply the ironwork for the works within four 
months. If they let out contracts in England just now for such 
works the makers could not deliver within two or three years. That 
made it possible о 5 заз сдох кше тен. not a 
company on paper, it was a company buying a usiness, 
increasing by leaps and bounds. The French company formed by 
Mr. Westinghouse had only been in existence a short time, but had 
obtained contracts amounting to several millions of francs in connec- 
tion with the Paris Exhibition and other great works. Oaeday's work 
кеш amounted 7 шнде of 5 1 to be 
equally prosperous ie country. ng the mation 
question, the chairman said that the proposed amalgamation with the 
engine company was not contemp'ated at the time the prospectus 
was issued. That was strictly true in terms, but the subject was not 
absent from the minds of Lord Kelvin and Mr. Parsons, their 
colleague, nor was it absent from his own mind. Whilst the negotia- 
tions were in progress it was decided that it was better to carry out 
the arrangements for the electrical business first and discuss amal- 
gamation with the other afterwards. The advantage of the 
ation was so io d redi as not to need bis advocacy. The 
only question was deciding what was the phycholog:cal moment. 
If they had not settled when they did they might have had to 
pay higher terms for eff.cting the amalgamation. Mr. Westinghouse 
had practically produced an engine of all grades up to 1,500 нр. 
In this country, up to quite recently, they thought if a splendid thing 
if they cculd do HP. His engines had been the subject of years 
of experiment. Not only was his system likely to supplant the 
present type of gas engine in use in this country, but it would make 
& trade for itself. It did away with the pulley band, because the 
shaft was directly connected with the engine. That was one of 
many valuable features in the Westinghouse engine. They were con- 
vincad that there was a field for gas engines over and above the 
electrical business. This was not the first time Mr. Westinghouse 
had made his bow to the British public. They all knew of the 
igantic success of the Westinghouse brake. His electrical business 
Ead begun in a small way, and had developed to such an extent, that 
it was now represented by a live capital of $13,600,000. Orders were 
flo in upon him, so that it became well nigh impossible for him 
to uct his European business, and it became necessary that he 
should seek the assistance of European capitalists in forming a 
branch of his business here. England was in a deplorably backward 
state as meu electrical development. It was perfectly painful 
for anybody who had watched the progress in Germany and 
America, to backward position we are ш in 
England. It was a solid fact, and might be news to some 
of them that an important railway contract that was let in 
the first instance to an English firm, could not be carried 
out by that firm because of the largeness of the contract 
and the time involved. It was taken up by a German firm, 
and the of road was to be constructed in London by German 
ital and German labour. That was a reproach to British enter- 


This company could congratulate iteelf upon a happy com- 


see the 


bination of English and American capital. The list of shareholders 

included the leading capitalists, from Lord Rothschild downwards. 

They had a solid business aud solid backers. He was going to 

Pitt: burg himself in a fortnight, and the insight and exp ce he 

would p at the works would be at the company’s services. He was 
rfectly convinced that this was a sound business, which would be 

highly remunerative if cirefally mansgod. He seconded the resolu- 
ons. 

Mr. Овмвор (a shareholder) expressed very strong feeling of 
dissent at the proposals contained inthe circular. His firm acted as 
the Manchester brokers of the company, and they and a considerable 
number of friends were shareholders. The prospectus was dated 
July 10.h, and the agreement the board had made with the Westing- 
house Machine Company was dated August let. It seemed to hima 
very peculiar thivg, in fact a most startling and unique thing, that 
а circular of that kind should be sent out within so abort a period of 
the issue of the prospectus. There was not а word mentioned in the 
prospectus as to the existence of а Westinghouse Machine Company, 
and either the amalgamation should have been known about at that 
time or it must have been very hastily considered since. He and his 
friends did not know of the existence of such a company. They had 
received no information at all ss to its profit-making capabilities. 
The Westinghouse Electric Oompany—the British Oompany—they 
understood to be doing a live business. There were actual results to 
show, but the Machine Company, so far as they knew, might never 
have pase the experimental stage. He had had letters from many 
shareholders in the Manchester district, and they were unanimous 


in expressing a very strong feeling of dissent at оү. Мо 
doubt the beard were well able to carry their pro , and he had 
not come with proxies or anything of that kind. The chairman had 
made possibly a more or less satisfactory explanation of the circum- 


. stances, but to justif VV 


satisfactory explanation indeed. He would sug that a very 
and explicit explanation ba sent to the shareholders, many of whom 
were unable to be at the meeting, before formally pawing the 
resolutions. He and his friends applied for shares because it was an 
oth Mule ug about the machine 
s of an 


had, which must be submitted in this wayi oming 
to the circumstances of the case, he would never haye voted for it. 

Mr. LAwRENCZ said that, having an eye to the value of the prefer- 
ence shares, this was a goc d bargain, attested by the fact that there 
was an organisation ready to take the business. He took it that Mr. 
Ormrod looked at the matter from the position of an ordinary share- 
holder and underwriter. The preference shares would absolutely 
benefit by the proposed amalgamation. If Mr. Westinghouse and 
others chose to give them something of a valuable nature, patents, 
plane, &c., in return for ordinary shares which had to wait f r one, 
two or thies years f г а retuin, that was no concern of bis. was 
looking only at the preference shareholders who subscribed the cash 
capi Ssveral of the leading shareholders were informally con- 
sulted, and approved of the scheme. There was absolutely no dissent 
on the board as to the wisdom of the policy. It it was postponed for 
12 months the gentlemen who were finding the additional capital 
would not hand it over for the same amount of money as to-day. 
It was absolutely essential to the business that the amalgamation 
should take place. It would bea retrograde step to postpone the 
adoption of the resolution. 

After a few further remarks bad paseed between Mr. Ormrod and 
Mr. Lawrence, the resolutions were carried unanimously, and the 
usual vote of thanks closed the meeting. 


Anglo-American Telegraph Company, Limited. 


Мв. F. A. Bevan presided a£ the half-yearly meeting of this company 
at Winchester House last Friday. He said the directors were 
pleased to give such a very satisfactory statement with regard to the 
receipts for the half-year. Oompared with the corresponding half- 
year cf 1898 a falling off might naturally have baen expected, as at 
that time the Spanish-American war was raging, and an immense 
amount of traffic was sent over their lines, but it was a matter for 
congratulation that not only had the receipts equalled in amount 
those of the first half of 1898, but had actually exceeded р £256. 
Looking back and taking the figures for the corresponding -years 
from 1854 they found that the increase had been gradual and steady 
from £134,000 to £202,000 in five years. The expenses this year are 
only larger over those of 1894 by £5,300. The proportion of expenses 
in 1894 was 41°41, and in 1899 30:19. In addition to ordinary revenue 
the Minia had earned £5,987 more. Since the last meeting they had 
lost the captain of the Minia. To Captain Trott the 

reatly inde for the vast amount of good work that he 

id, and they hoped that his successor would equal him 
in his skill That source of revenue might fairly be 
called accidental in more senses than one, and therefore could 
not possibly be relied upon. The accounts are now presented 
in such a form, that shareholders could at once compare 
the figures of one half-year with the other. To refer to these 
briefly, taking into account on one side the increase of the Minia’s 
expenses, owing to the amount of employment she had had, and on 
the other the reduced expenditure on cable, arising from the fact 
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that they had had to spend less upon their repairs in the sbape of 
cable, they found that the total increase of receipts had been £6,154. 
There was a net reduction of expenses of £590, and an increased 
balance brought forward of £377, 60 that the total increase of revenue 
earned and carried forward was £7,121, being £24,701 as against 
£17,580. That was & most satisfactory statement. Daring the past 
year the increase in the renewal fund had been £53,129, so that not 
only had they had a very satisfactory half-year so far as working was 
concerned, but they bad added to the strength of the company. Ia 
fhe balance-sheet sundry debtors, including the traffic ces, 
stood at £120,000 — £60,000 more trlan last year. Their 
debtors were solvent people. They were Governments, and the 
companies who were in alliance with them. Some of that 
money had been already paid, and the rest was sure to 
come. The money owing being so large, the cash in hand 
was correspondiogly small, but that was to some extent righting 
itself, and shortly would bave done so completely. They had 
the new half-year very well, the increase in the gross receipts for the 
month of July being £2,700, and the Minia had already earned during 
July as much as she did during the whole of the six months in 1898, 
and there was no doubt that she would earn more. Therefore, barring 
some extraordinary accident, they would have a very good half-year. 
As regards the German Cable Company, they had no doubt seen 
paragraphs in the papers as to what the German Government, or new 
German Oable Company was going to do, but he could give them no 
definite information upon the point. The subject had occupied the 
attention of the directors during the past few months, and it would 
not bs owing to any want of zeal or energy on their part that things 
turned out not exactly as they hoped and wished. As to what had 
been called the interminable French law suit, he was glad to tell 
them it was not altogether interminable. He could say something 
definite about it, though they had not yet got any cash. In May 
last, the Court of Appeal, of Rouen, gave judgment in favour of this 
company for £258,000, less tuch amount as a committee of ра 
might determine to repay the value of the assistance rendered 
by the French Company to the Anglo-American Oompany by 
having placed its new oable at the service of the Anglo- 
Oompany during the period of performance of the joint- 
pus agreement, so far as such assistance migbt not have already 

n d for. Во far as the board knew, all such assistance had 
been y paid for—every mesage was paid for as it was sent. There- 
fore apparently 2 might look forward to a very nice little addi- 
tion to their renewal fund, but getting the money was differert from 
a judgment in ycur favour. As to when they would get the money, 
or how much they would get, the shareholders knew as much as he 
did. He thought the decision would justify the directors in the 
shareboldera’ eyes in not having dropped the matter, although it 
might have appeared that they were fighting for a shadow. He 
would be very pleated when he could announce that they had got 
the money. He moved the adoption of the report, which appeared 
in our last issue. 

Mr. О. Burr seconded the motion, which was carried unanimonsly, 
and the usual vote of thanks closed the meeting. 


The City of London Electric Lighting Company, 
Limited.—Warrants have been d for the payment of an interim 
dividend for the half-year ended June 30th, 1899, at the rate of 6 
per cent. per асппш on this company's 6 per cent. cumulative 
preference skares (£400,000 in 40,000 shares of £10) Nos. 1 to 

000. 


Yesterday's City Meetings.— On Thursday a meeting 
of the National Telephone 1 was held at Cannon Street 
Hotel, and of the Waterloo and City Railway at Waterloo. Reports 
of the prcceedings will appear in our next issue. 


TRAFFIC КЕСЕІРТЕ. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending August 5th, 1809. were £1,859 18s, 8d.; receipts for week 
E is ust 5th, 1898, £1,125 18s. 4d.; aggregate, July, 1899, to date, 

à 8. 7d. 


The Bristol Tramways and Carriage Company. Limited. Tho for the 
week en August 4th, 1899, were £8,660 5s. 24, : correspon 
1898, £8,961 18s, 6d.; deorease, £821 138. 8d. (Bank Holiday week). 


The Ону and South London Railway Company.—The receipts for the week 
ending August 6th, 1899. were 4933; Noel ending August 7th, 1898, 
£1,105; deorease, £172. Total receipts for half-year, 1899, £5,682; total 
receipts corresponding period, 1898, £5,861; decrease, £229. Miles 
open, 8}. 

The Dover Corporation Electric Tramways.—The receipts for the week 
ending August 5th, 1899, were £272 9. lld.; week ending August 6th, 
1898, 4272 12s. 7d.; decrease, 2s. 8d. Total receipts to date, 1899, 
25,485 bs, 7d.; 55 period, 1898, £4,416 18s. 9d.; increase, £1,038 
6s. 10d. Miles of open, 1892, 8; 1898, 8. Oar miles run, 1899, 4,55; 
1896, 8,906. Number of cars, 1899, 11; 1898, 10. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, August 4th, 1899, were as follows:—D. U. T. Oo., borse cars, 
£2,246 188. 11d. ; ditto, electric cars, £1,265 18s. 4d. ; D. B. D. Co., electric cars, 
21,165 88. 8d.; total, £4,668 bs. 11d. ; corresponding week last year—D. U. T. 
Co., horse oars, £2500 Ва. 7d.; ditto, eleotric сагв, £737 12s. 6d.; 
D. 8. D. Co., electrio cars, £1,842 6s. 0d. : total, 24,890 7s Id.: decrease, 
£212 ls. 2d. Aggregate to date, £22,758 19s. 9d. ; aggregate to date last 
year, £22,745 178. ; increase to date, 413 2s. 2d. Worked:—The miloage 
open is 18 miles electrically, 96 miles by horses, as against 12 miles elec- 
trically, and 80 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 7th, 1899, amounted to £1,654; corresponding week last year 
42,007; deorease, £868, 1698 includes Bank Holiday, 


The South Staffordshire Tramways Company.—The receipts for week ending 
August 4th, 1899, were £746 18s. 2d.; aggregate receipts for 81 weeks, 
£19,967 8s. 5d.; week ending August 5th, 1898, £881 13s, 114.; aggregate 
receipts for 31 weeks, £19,272 6s, 11d. 


STOCES AND SHARES. 


Wednesday Evening. 
Tus hot weather and the holidays have combined to restrict business 
in electrical undertakings to the smallest compass, but as the rest of 
the Stcck Exchange is suffering from precisely the same complaint, 
those who are interested in electrics have no more reason for 
grambling than the rest of the house. Indeed, there is a oause of 
thankfulness to notice how steadily quotations are maintained, 
because a stagnant market is usually inclined to the down grade. 
There is hardly a bargain doing in electrical railway descriptions, 
but the best of prices exhibits no alteration. By the way, the Stock 
Exchange official list quotes City and South London new Ordinary, 
with £3 103. per share paid up, at 24—34, while the £10 fully-paid 
ordinary are only 61—62. The former is, of course, a mistake. 
Bordeaux tramway shareholders, who have not yet done so, should 


immediately avail themselves of their option to purchare shares in 


the Compagnie Francaise dea Tramways Electriques et Omnibus, as 
there is a premium of £2 per share on them. 

Ooncerning the other varieties of traction shares there is not very 
mnch to say. The quiet reading of Light Railway Bills in Parlia- 
ment goes on month by month, and its fruit will probably be ripen- 
ing soon, if what we hear about sundry new issues to be made shortly 
is correct. Anglo-Argentine Trams are hard at 41, and Buencs Ayres 
and Belgrano A" Preference are well maintained at 44, the pending 
call upon the latter having had no effect upon the price. The 
44 per cent. Debentures of the Tramways Union are nominally 101 to 
105, but holders are naturally keeping the market very short of stock, 
as there seems no doubt but that the debentures will be paid off at 
110 at once, instead of at par in 1918. 

Among the electricity supply companies the noticeable feature of the 
week has been the fluctuations in City of Londons, After the hurried 
scamper to get out on the part of those who were so disappointed at 
the passing of the dividend, it was only to be expected that a 
reaction would cccur. Besides, as we urged when writing last, the 
company's directors adopted the only safe course, and it was the 
calm consideration of this view that materially assisted in patting up 
the price of Citys to the extent of a point, only, however, to relapse 
again as more sellers came in on the rise. Obharing Cross fail to 
recover the ground they loat last week, and the market is very curious 
to know how the money will be raised for bringing the company into 
the City. The share capital of the Charing Cross, i. e, a quarter of a 
million sterling, is all issued, and its £70,000 worth of 5 per cent. 
debentures are redeemable at par next year. The ccmpany, however, 
possesses borrowing powers to the tune cf £150,000. 

Glancing over the remainder of the list, it is observable that prices 
manage to retsin their quotations of last Wednesday, but are unable 
to make up for the fall which lowered the market all round 10 days 
back. This is due partly to the fact that some fears are entertained for 
the companies’ prosperity if copper keeps at its present price. It 
has gone up so rapidly within the last six months, and showa such 
apparent strength, that it was argued electric supply companies would 
feel the difference keenly when they came to extend their oables, as 


they constantly have to do. The same line of reasoning applies, of 


course, in a much more limited way, to telegraph and telephone com- 
panies, but so far this factor has not seriously entered into Stock 
Exchange consideration. Metropolitan Electric, both old and new, 
have added to their quotations during the week. 

Eastern Telegraph Ordinary stock has been more cheerfal, princi- 
pally because nothing has lately appeared in the papers about the 
new Pacific cable. The 5 per cent. Dabentures rose a point upon 
their approaching redemption this month. These bonds were issued 
20 years ago, in order to acquire £200,000 worth of shares in the 
Eastern and South African Company, Limited. A large part of the 
issue has already been converted into the 4 per cent. Debenture stock 
ofthe Eastern Oompany. Of the American companies, the Anglo- 
American is still the market favourite; but Directs also rose a 
fraction. 

Manufacturing shares are steady. Wireless Telegraph have moved 
up 103., but no recordable change is shown by the Telegraph Manu- 
facturing issues. Henley's 7 per cent. Preference have been inquired 
for, and reflect the demand in their price. Callender's Cable Ordinary 
are unchanged ; the Prefererca are quoted 54—6. Telegraph Con- 
struction have regained part of the dividend, and this department 
seems to ba worth the investor's attention. National Telephones are 
being bought, and the anticipated trouble in Glasgow has quite 
blown over. 


— — — 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Preaent Dividends tor Closing Closing 
NAMB. tion, i week ed 
Issue. share the last three years. РН dud cut on. Kagust i 
1896. | 1807. | 1896. Highest.| Lowest. 
124, 4007 African Direct Telegraph, 4 Ф Debs. ҮІ 2 6 0 (Ir 100 eee rr, eae 100 —104 100 —104 one eos 
25,000 | Amazon 55 , shares 10 sei o 8— 4 8— 4 aes 
125,000 do. 5 & Debs., , Nos. 1 to 1,250 Red. 100 és 85 — 90 85 — 90 
905, 5601 Assis cicius Telegraph ... „ cse Stock E2 18s 8 9 £3 9s| 61 — 64 xd| 62 — 65 xd 624 са 
8,07, 2201 Do. do. 6%, Pref. —..  .. . Stock 25 68| 6 6 % ches —114 xd114 —115 xd| 114$ | 1133 
8,047, 2901 Do. do. ‚ене: see 880 Stock 18s. Y 184— 14} 132— 14} 143 13|; 
206,151 | Brazilian Submarine Telegra | 10/79 7 Ф .. 15 — 154 15 — 164 1 т 
{БО "e ie i 7255 Debs. And serios, 1906 eee | 100 45s Pa .. |108 —112 107 —111 108 
Chili one, 08. to see eee eee see 5 ove 24— 8 24— 8 ED eee 
10,000,0008 9 Oable 985 100 8 @ 8 & 8 % |188 —198 188 —193 кз 2a 
1,982,5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock) ... — .. |104 —106 104 —106 1051 | 105 
850 | Consolidated Telephone Санав en and Manufacturing | 10/- | 2 1j 1 — xd 3—  ixd| .. aa 
16,000 Cuba Telegraph ... И) ove еве coe ooe 10 8 7 8 9 — 10 9 — 10 H ee 
6,000 Do. 10 % Pref. isi m Vv сез T 10 10 10 10 184— 194 184— 194 19} к 
12,981 | Direct Spanish 1 s vis 5 | 4 4 is 4 — — 5 Т 
6,000 Do. do. b Cum. Pref. 85 T 5 10 10 ў 9 — — m 
80,000 Do. do. , Debs. m кеб эз БО әз» ane Sele 08 —107% |103 —107% UN 
60,7101 Direct United States Cable... е ез 20 | 3 Ф | 34% | 34% | 114— 12 11?— 121 114 11H 
190,000 | Direct West India Cable, 44 4 5 Reg. Deb. . “ бая eee | 100 - ist .. 1100 —103 100 —103 100 T 
4,000,000 | Eastern Telegraph, Ord. S Ps se . (Stock) 64% 7 % | 7 95 150 —155 хӣ151 —166 ха! 154 | 152 
1,796,000 Do. 8j Pret. Stock 100 | ... ae .. | 98 —102 xd! 94 —102 xd 100 | 99} 
89,900 Do. : Debs., yable August, 1899... 100 | 5 5 .. |101 —104 хӣ101 —104 
1, 482, 2681 Do. Mort. Deb. Btook Red. woe Stock 4 4 .. 115 —120 115 —120 1174 11: 54 
260,000 | Eastern Extension, 3 and China Telegraph ..| 1047 7 7 96 | 144— 15 144— 15 148 | 144 
16,2002 Do. 5 Ф (Aus. Gov. Bub.) Deb., 1900, red. ann. 1000659], |5% 99 —103 99 —103 
drgs., reg. 1—1, 049 8,976—4, 826 
64, 400% Do. do. Bearer, 1 1.60.76 4,827—6,400 100 6 % | 6 7 100 —103 100 —103 - 
820,0001 22 З, е kas L^ 5 b., Stock 4 4 114 —119 xdjll4 —119 xd e» 
astern and Sou can Telegra; h, 5 ort. De 
85,1001 { 5555 aw Hog o Мо 2843 J 100 6 4 99 —108 |99—103 |... | u 
46,500 Do. do. a cu to bearer, 2,844 to b, 100 | 6 "T .. |100 —108 100 —103 Te ses 
800, 000 Do. 4 5 Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 ЭА .. 101 —104 хӣ|101 —104 ха 102} ses 
200,000% Do. 4% Beg. Mt. Debs. (Mauritius Bub. :) 1—8,000 | 25 4 dia ae оа —105% 102 —105% eis КР 
180,227 | Globe Telegraph an Trust aes ET "T ase Tm 10 | 43 4$ bi 0$— 11 15 10$— 111 118 10; 
0 do. 6 V Pref. 000 [II TT 10 6 8 6 is — — 9 ud 1541 151 
150,000 сты чое eee ble, dj 1% i x v ` 1010 10 ж — 82 iis iss 
89 500 =n semu ab lst ort. о М } 000 [TY ecc — — eee ees 
17,000 European Telegraph CV p 10 % [10 % 10 % " = oo p 
100,0001 London Platino-Brasilian Telegra h, 6 % Debs. ET «. | 100 6 7 6 7 .. (109 112 109 —112 8 ТУ 
71,000 Montevideo Telephone, ише, rd., Nos. 1 to 71,000 .. ‚Ж us i я -$ i— 4 "m is 
84,000 Do. 5% Pref., Nos. 1 to 84,000 1 825 T s — 1 — 1 iva aes 
490,000 | National Telephone, 1 to 490,000 "T "T "T "T 5 | 5i 6 6 5§ 58— 66 5% 61 
15,000 Do. 6 Cum. lst Pref. ooo evt [Ir .10 8 8 8 13 herd 14 18 — 14 "Tm oe 
16,000 Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 6 18 — 14 18 — 14 134 à 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 |5 б 5 58— 5 58— 58 T Í 
1,829,4711 Do. 84 % Deb. Stock Red. Stock 34 84 84 99 —102 99 —102 100 : 
171,604 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fully peid 115 5 5 — 1 — 1 7 
100, 00010 Pacific and European Tel., 4 95 Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |108 —106  |108 —106 e 
11,889 Reuters ooo ове eee [11] eee coe eee eee 8 5 5 0 7 =. 7 — ee 
8,881 Submarine Cables Trust bbe (Ir [IIl 200 оов Cert. eee TI e 180 —185 180 —186 00е 
000 United hes Plate sep eee eee eee soo 5 5 % 6 % • — — nm 
151, 7881 Debs. eee eee eee Stock 000 eee P 104 —107 104 —107 on 
300,000 West Pee Telegraph, 5% De ооң 100 5 5 . |100 —108 100 —108 : T 
80,008 West Coast of America, Nos. 1—80,000 and 58, 001—658, 008 24 ees еее eos i— %— 1 oe eee 
150,000 Do. do. 4% Debs. ; 1—1,500 gua. cere Sub. Tel. 100 "T "T vee |101 —104 101 —104 T "Tr 
880,521 Weatern and Brazilian Te ph 4 * Stock Red. eee Stock ове 000 0 00 108 2106 108 —106 [TIO 000 
88, West India and Panama eee cos 10 1 5 eee 1g— 1 1g— Ё oe ees 
84,568 Do. do. do. 63 Cum. 1% Pref. eee 10 6 6 TD) 1 1 101— 1 m mm 
4,660 Do. do. do. 6 Oum. 2nd Pref. eot 10 6 6 eas &— eee eee 
80,0002 Do. le ` do. 96 De 09 Nos. 1 to 1, 800 100 5 5 ТҮ) 108 —106 108 —106 ТҮ) (XX) 
158,100 Western Union of U.B. Telegraph, 6 Y Bter. Bonds ... | 100 | 6 & 6 .. |100 —105 |100 —105 Е ae 


\ 


ELECTRICITY SUPPLY COMPANIES. 


Business done 


аы Oross and Strand disnei Suppl 


do. do. Ad % Oum, Pref 
helsen Blectricity sity Supply, ( Ord, .. 


5 
5 
9 Deb. Stock Red.. 25 


Cum. Pref., 10 
Do. 5% Deb. Stock, LX lie. at меш). ‘all рай 


Do. 4% | 4 
City “т, London Electrio Lighting, Ord. x 1—100,000 ... | 10 7 10 
5 
{ 


Oounty of Lond. & Brun Prov. E 
Do. do. "40, 001—680, 000 10 | 6 
Do. 44% Deb. 8 Prov. Celts (2609, to be paid) Rd. 
Edmundsons Elec. Corp., Ord. Shares 1—17, 400 5 
Honte o Honte Electrio Light Supply, Ord., 101 to 19,661 5| ... 
T 96 Cum. Pref.. 5 7 


London — Supply Осо, Limited, Ord. ... 8| . 


ре о. до. 6 % Pref. 6 
до. do. 4% lst Mt. Db. Stock Rd. Stock 
Metropolitan Ilectrio Supply, 101 to 02, 500 ose 10 
De Nos. 62,601 to 85,000 10 
ше First Mortgage ЕК Btook 
Notting E Hill Electric a. д w | 10 
St. James’a and Pall Mall Bleotrio Light, Ord 5 
Do. do. 7 ae Pref., 20,081 to 40,080 5 7 
Sonth London Hlectricity Supply, Ord., £4 paid ... .. | б 
Westminster Electrio Supply, Ord., 101 to 80,000 ese 519 


8 Ф | 94— 104 = 10 
6 % A 7 — 8 oe 
.. |112 —114 |118 —115 
6 11 — 12 114— 12 
6 €, | 124— 184 | 121— 13 13} 
.. 128—128  |128 —128 | 125] 
nil 11 — 114 | 11 — il} 
6 % | 18 — 14 xd 18 — 14 xd 
e. | 5l — 58 61 — 63 T 
7 54— 52 5i— 53 
6 m 84 71— 91 8 
. 33 — 3 — 4 
6 „ 6&— 7 64— 7 xd 63 
.. |105 —107 |106 —107 
5 % 141— 153 15 — 16 | 151 
14 — 15 | 144— 153 
117 —119 117 —119 "T 
16 — 16 15 — 16 15 


16 — 17 xd| 16 — 17 xd 168 


9 — 10 xd 


9 — 10 


oe Й 4 4 тте eee 
Ф 12% | 144—1 Yt 144— T 15g 
EE TS 


marre prote being ore м oap 


144 
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SHARE LIST OF ELECTRICAL COMPANTIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANTES. 
Stock Closing Closing Business done 
Present МАМЕ, от Dividends for uotation otation during week 
Issue. Share. the last three years. Tae. 9nd. pin 9th NO 
Highest.| Lowest 
60,000 | Aluminium '* A" HEN Nos. 1—60, 000 we 8 110 7 10 . 34— 33 31— 32 ind 
90,000 Do. 44 % 1st Mort. Deb. Btock Red. eae eo. [Stock] ... bid 95 —100 95 —100 T i 
80,000 ат не ee d mz 10 | .. без 6 [4 174— 184 | 174— 183 ee ; 
o. о. um. e 00 ; 
10,000 (issued at £2 108. prem. all pd.) x 10 TT 14 — 144 14 — 144 14} 0.0 
20,000 Do. do. do. Nos. 40, 00160, 000 10 9 132— 144 132— 14 14 | 13% 
200,000 Do. do. 65% Perpetual Debenture Stock ... Stock е 127 —130 [127 —139 1284 | ... 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| nil | nil 11— 2 12— 2 1210 
90,000 Do. do. Non- oum. 6% Pref., 1 to 90,000 2| na 4 t % T 21— 2d 94— 28 vei K 
125,0007 Do. do. @ iun Deb. Stock ^. (Stock! ... *. |110 —114 |110 —114 ies des 
50,000 Do. do. 2nd Deb. Stock Red.. Stock .. |101 —104 101 —104 ма s 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 10 v 123% 15 %| 144— 154 | 144— 154 15} | 14} 
90,000 Do. do 44 95 1st Mort. Deb. Btock Red. |Stock "M we 112 —115 112 —115 s ves 
85,260 | Central London Railway, Ord. Shares - iis iv 3I0 7 us ies 101— 10% | 10}— 10; 108 | 1015 
178,808 Do. do. do. £8 paid ias ux LOE] д vs si 81— 81 8i— 84 ns - 
61,088 Do. do. Pref. half-shares £3 paid Я eal) dive TN 21— 31 2i— 34 
71,447 Do. do. Def. do. £5 paid 51— 5f 51— 5i 
630,0001| City and South London Railway  .. . Stock 14% 14% 24% 67 — 69 67 — 69 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 ..| 10 61— 6 64— 62 Р 
32,098 | Crompton & Co., Мое, 1 to 82, Е iss 4 8: сш, 31— 4 84— 4 
Do. БҶ Ist Mort e 8., 1 to 900 
100,000 £100, and 901 to 11, 000 ot £50 Bed. } eee eon eve еве 99 —102 ‚99 —102 [Ir 
99,261 | Edison & Swan Utd. El. Lgt., “А” shares, £8 pd.1to 99,26 5| 53 6 6 & 2 — 24 2 — 24 is 
17,189 Do. do. do. cA" Shares, 01—017, 189 5 5 6 & 6 4 — 5 4— 5 ia ‚ 
844,028 Ро. до. do. 4 % Deb. Btock Red, ve | 100 | .. ies *. | 95 — 97 95 — 97 Visa 
112,100 | Electric Construction, 1 to 112,100 ... ds бу» € 2| 5 6 6 ф 23— 2Bxd| 24— 2#ха .. А 
25,000 Do. do. 7 Ф Cum. Pref., 1 to 25,000 ... 2| 7 7 7 3 — d 3 — 84àxd| .. 5" 
140,800 Do. do. 4% Perp. lst Mor Deb. Stock  ... Stock s .. 101 —104 101 —104 s ' 
91,196 | Elmore’s Patent Oopper Depositing: 4 to 70,000 ... nS 2 .. a $us — 3 í— i is 
9,6001 | Greenwood & Batley, РР % Pref., 1 to 9,600 ..| 10; 7 7 7 95| 11 — 13 11 — 13 Ке T 
15,000 ae (W. T. 5 Works, Ord. ... Wis .. | 10 | 10 12 14 Ф 25 — 26 25 — 26 251 " 
8,000 do. 7 Y Pref. ..| 10| 7 7 7 19 — 21 20 — 22 T € 
60,000 Do. do. 4j Mort. Deb. Stock.. Stock 4%] 44 5| .. 111 —114 111 —114 111 a 
50,000 | India-Rubber, Кы E E and Tolegraph Works ..| 10 |10 10 10 Ф| 21 — 22 21 — 22 21183] 213 
00 1 Ни" " ou 4 Ф 1st Mort. Debs. 100 | ... is 34% 102 —106 102 —106 о in 
7 v R way, [Ir] 000 eee [TI 10 81 8 Te 8 8 — 8} eae eee 
10,000 Do. do. Pref., £10 paid va oe | 10 5 55 5 P 14 — 144 | 14 — 14$ ee n 
87,850 | Telegraph Construction and Maintenance ... s. woe | 12 |15 16 16 Ф| 87 — 41 ха 88 — 42 384 38 
150,000 Do. 4 95 Deb. Вав. Nos. 1 to 1,500 Red. 1909 ... | 100 | ... — .. |103 —106 103 —106 е sae 
13,400 | Telegraph: W Ord. Nos. 6, 601 to 20,000 ... 5 , ids - 91— 9i 91— 09 aes 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 Чо 20,000 5 . " Зеб 51— 6 52— 6} ^" 
540,0001 Waterloo and City Railway, Ord. Stock  ... 100 | .. 8 95102 —105 101 —104 - 


t Quotations on Liverpool Stock Exch t Unless otherwise stated all shares are fully paid. 
Dividends marked § are ога year consisting of the latter рагі of опе year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Bi ham Electric Supply, Ordinary £5 (fully paid) 84—94. National Electric Free Wiring, 10s. paid, 65.—83. 
British Aluminium, , no market ; 7 95 Pref., no market. Smithfield Market Electric, 1—3 nom. 


House-to- House, 4% Debentures of £100, 104—107. 


n and Knightabridge Electrio Lighting, Ordinary Олеге 
рд) 124—181; 1st Preference Cumulative 695, £5 
ТА аА a Debentures, 104—107. Dividend, 1898, 


hares 10%. 
T From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd. 18999. 


MARKET QUOTATIONS, Wednesday, August 9th. 
METALS, &o. (continued). 


*T, Parker, £10 (fully paid), 19—20. 


This week. | Last week. Inc. or Deo. 


CHEMICALS, &o. This week. | Last week. | crease or 
f Ebonite Rod oe ee ee per 1b 8 / j- oe 
/ " Sheet oe ee ee рег Ib b/- ; / ° 
а Aoid, N wie oe рег сті. a bj- is g Copper Bars .. per ton £88 £85 RA 
a 0 - T .. рег сті. . 23J- Hr 9 о Wire (basis prioe) ee perlb 1034. 10}d. А 
a „ 0 T . рег cwt. B3J- 82/- бє f н Sheet ae ee рег ton £ £88 à 
a » Bulpburic ee ee ee per owt. 6/ 5/6 ee g ,» R oe per ton £88 £88 * 
а „Bal „per owt. 877 87/- Ps п German Silver Wire ee per lb 1/6 1/6 ee 
: Ammonia, Muriate (crystal) . per ton £926 £26 as h Gutta-percha, fine К „ per Ib 6/- 6/- <i 
per ton £24 £24 ve h India-rubber, Para fine „ per lb 4'3 4/1 to 4/3 c 
1 Bleachin powder - eo per ton £65 15 £5 15 ә { dd Charcoal Sheets .. per ton £18 £18 is 
a Bisulphide of Garbon .. per ton £15 £15 2 Pig (Cleveland warrants) per ton 68.6 71/8 Зз. dec 
a Borax ss e. рег ton £16 10 £16 10 es € 4, For „ per ton | From 411 From £11 sa 
а Bensole (90 МӨ, у T ‚„, рег gal. 7/- 7/- ж € о» athe ea vy per ton | 60% to 55 / 50% to 65 / —— 
a » (60/90 / T . por gal. 6/6 5/6 vs б,» alvanised No. в.. per ton £12 411 5 15s. inc 
a Copper Sulphate. А T +. per ton £25 £26 б 25s. dec g Lead, Engli Ingot ie perton | 414 10 £14 10 к 
а Lead, Nitrate > . per ton £28 10 £328 1 g Shee .. per ton £16 76 £15 76 ae 
a „ White Sugar... per ton £81 £81 А т Manganin Wire No. 28. per Ib 870 8/- š 
a „ Peroxide .. - . per ton £27 10 £27 10 ae g Merc К z r bottle £8 7 £8 ve 
a Methylated Spirit .. рег gal. 2/9 2/9 i d Mica (іп original cases), small per lb. oe 14d. to 6d > 
a Na htha, Solvent (90 % at d „ » „ medium ptr lb. 8 19 to 2.6 
ё er gal, 6/6 6/6 8 „, large por lb. К 3/6 to 7. 
a Potash, Bichromate, in ‘casks. per lb. 84d. 854, oe p Phosphor Bronze, plain castings рег lb. | 1/1to 1/4 1/1 to 1/4 
3 í Caustic (75/80 %) es per ton £M £24 E p rolled bars & rods per lb. | 1/1 to 1/4 1/1 to 1/4 
Bisulphate oe per ton £85 #85 Я р н r''d strip & sheet per lb. From 1/24 | From 1/24 " 
a a Shellac .. per сті 68/- 68/- v: o Platinum .. s per oz. £3 10 £8 10 x 
a Sulphate of Magnesia . .. per ton #4 10 £4 10 p Silicium Bronze Wire .. per Ib. 104d. to 1/1 | 104d. to 1/1 Е 
a Sulphur, Sublimed Flowers per юп £6 £6 í Steel, Magnet, aco’d’g to deso’ P n p.ton | From £15 to £ Sa 
M n 010100 T per ton £65 10 £5 10 К { Stoel, Magnet, in PAS as £58 £58 ә 
Lum .. per ton £5 25 ы g Tin, block .. Bo. per ton 414610 | £146 10 b 
à Boda, саш while 70 9%) .. per ton £1 10 27 10 | 0 „ foil "M per lb 1/6 1/6 si 
a n per ton £8 £8 x ^ „ wire Nos. 1 to 18 .. per lb 1/10 1/10 T 
a „ Bishromate, сваке per lb 23d. 23d, : p White Anti - friction Metals 
METALS, & “ White Ant " brand Р r ton | £40 to £70 | £40 to £70 е 
0. | i Yarns, Cotton, Single 101Ь, bundles pr lb. т. 10. : 
b Aluminium Wire, in ton lots.. per ton £224 £224 oo » Best Flax, 6 lea. .. per lb. 42d 44d. s 
Sheet, in ton lots., per ton £191 £191 М ! » Hemp, 8 ply 10 lbs, per lb. 84d. 38d. $n 
p Babbitt's metal ingots . per ton | £90 to £160 | £90 to £160 j nm Russian, 10 lbs. per lb. * 
c Brass (rolled metal 2 to 19") basis per 1b. d. : ] » Jute, 180 Ibs. rove . рег ton 213 10 £ 10s. inc 
€  Tube(brazed) .. .. per lb. 104d, 104d, j „ Nanila, 24 thread . per ton £382 10 £52 10 ЧА 
с „ Wire, basis per lb. N 81d. k Zinc, Sheet (Vielle Montague bud.) p.t.| £28 10 428 10 
Quotations supplied by Quotations supplied b Quotations supp! lied by 
a Messrs. G. Boor & Co. f The India- Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited. 


Telegraph Works Company, Ltd, 
Messrs, James & Shakspeare. 
: Mer ар A TE 
еввгв. Bolling we. 
і Messrs. Henry О, Teo & Oo. 


> The British Aluminium Company, Ltd, 
с Messrs, Thos. Bolton & Sons, 
d Messrs. F. Wiggins & Sons 


m Messrs. W. T. Glover & Co., Led. 
e Mere Была Ман & Oo., Lid. 
o Mesars. ey 

р The Phosphor Bronse Company, Led. 
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THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THE ARRANGEMENT OF STEAM AND OTHER PIPES, 
AND THEIR FITTINGS. 

By J. E. Epacoms, M. I. M. E., M.LE.B. 

Borough Electrical Engineer, Kingston-upon-Thames. 


TEA subject of steam and other piping is one of the greatest import- 
ance to engineers of central stations, and, indeed, to all who have to 
deal with steam plant. It is a subject upon which volumes might be 
written and still leave much unsai 
The author does not pretend to advance any especially new or 
original information, but rather a series of notes based on some little 
experience, in the hope of eliciting what should prove to be a most 
interesting discussion, and a discussion from which every member 
may be able to carry away some useful suggestion, to be put into 
when down a new generating station, or when carry- 
E t t pipin ined 1% in this - is d 
e arrangement of p re in paper is propose 
for small or for moderate sized stations, which form the majority, 
rather than for those very large stations to be found in a few of 
the big cities, and where, possibly, special arrangements are 


necessary. 
Sruam Pires. 


The author is of opinion that in the majority of cases, the best and 
most favourable arrangement of steam piping is in the form of a 
steam ring, running from the boiler house through the engine house 
and returning to the boiler house, as shown in fig. 1. 


РА 


Boiler House. 


Engine House, 


Еа. 1. 


It is advisable that the ring should be cross connected at two or 
more places, as shown at 4 B and о p, so that in the event of repairs 
being necessary to any pipe—say at the closing of the valves, ғ d, 
does not necessitate, in case boiler H is under steam, that the steam 
should pass to the engines—say р or B—by the long route, k 4 L M, 
but by the shorter route, K A B M. 

This arrangement will also allow of considerable lengths of steam 
pipe being cut out when the engines and boilers upon them are not in 
use, and will be found to give greater flexibility to the ring system. 

In most cases, particularly when the engine house and boiler house 
are approximately on the same level, it is usually more convenient to 
carry the steam piping overhead, and where a single line of boilers is 
installed ing towards the dividing wall, and similarly a single 
line of engines is laid down with the engines abutting towards the 
same wall, it is extremely simple to carry out the steam ring system. 

Where a double row of engines is installed the system becomes a 
little more complicated, and it is usually advisable to form a second 
loop of steam piping in parallel with the main ring within the engine 
house, feeding the engines on either side, the engines in that case 
facing one another with the machines outward. 

Serviceable and reliable steam pipes may be made up of lap- 
welded mild steel with heavy wrought-iron flanges, the 
screwed on hot and the ends brased. The flanges must, of course, be 
up to enable good joints to be made. 
larger sized steam pipes it will be found tbat the joints can be 
tighter by having the flanges made with a slight boss, which is 
2600 кр the joint, pis ipe bros S in flange being faced 
up for purpose, as shown at 4 ‚ 2; from 4, inch to 4 inch 
is асгар for о thickness of y: boss. = | 

ш pipes, where supported on brackets or columns, should be 
carried on rollers to allow of free contraction and expansion. 


JOINTS. 


With the higher steam pressures now in use, care and discrimina- 
tion are required in making and keeping good sound joints. There 
are innumerable makes of jointing material on the market. Rubber 
prepared with plumbago makes a good sound joint, which requires 
takirg up when steam is admitted to the pipe, as the material 
softens with the heat, although it sets into a permanent joint 
when tightened up. 

- An admirable and reliable joint is one made with corrugated brass 
rings, painted with thin red lead. 


DRAINAGE. 


One of the most prolific causes of trouble with steam piping is that 
from accumulation of water, and too much care лш be taken in 
thorough draining of the pipes. 

For this purpose a number of separators should be fitted in the 
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` been put, due to the necessity of 


ring on the boiler side to collect the water from the steam where it 
leaves the boilers, and,in the author’s opinion, it is certainly advisable 
that every engine should be fitted with its own күк, to deal 
with any water which may be carried over from main steam 


pi 

Fo deal, however, with the water which will, notwithstanding, 
collect in the main steam ring in the engine house, it is advisable to 
connect the ring in several places to steam traps, similar traps being 
connected to the separators of the engines. 

The author has found from experience that, to permanently соппссі 
the engine se to steam traps, deals more effectually with the 
water trouble than to constantly blow out the water from the 
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Fra. 2. 


separators as it collects there, especially in view of the difficulty 
experienced in ascertaining the quantity of water in the separators, 
except by the use of gauge glasses, which are a source of constant 
trouble owing to the difficulty of getting glasses to withstand the 
pressure when there is any variation of temperaturc, or when they 
are subjected to sudden cold draughts. 

The connecting pipes from the boilers to the main steam pipe, and 
from the main steam pipe to the engines, should be preferably of 
copper, with full swan neck bends to keep the water back as much as 
possible, and to allow of expansion. 


Втклм Traps. 


These are most necessary adjuncts to the steam pipes; but although 
there are some very good steam traps on the market, probably most 


engineers will agree than an ideal trap has yet to be 


All steam traps require a certain amount of attention, and should 
be fitted with a reliable class of stop valve to enable them to be shut 
off from the live steam main for inspection, and for the renewal of 
the valves and seatings when necessary. 

Most of the modern traps will discharge at a considerable height, 
depending, of course, upon the steam pressure, and it will be found 
that a quantity of excellent feed water may be collected by this 
means. ö 

When discharging to a height, each trap should be fitted with a 
non-return valve to prevent the column of condensed water in the 

ipe returning to the trap. It will be found convenient to group the 
discharge ipes from a number of steam traps into a small tank, 
having an overflow pipe to the hot well. This will enable the dis- 
charge of every trap to be inspected, which is a necessary precaution 
to ensure that each is in proper working order. 


VALVES. 


Valves are a very important 
should be taken to select a class 
it has to perform. 

Fall way valves possess во many advantages over other types, that 
in the mcst modern plants these are almost wholly used for high 

reassure steam work, and can be obtained from the smallest to the 
st size. 

The large valves on the main steam ring should each be provided 
with a small by-pass valve to enable a length of cold steam pipe to 
be warmed up, and the pressure balanced before the main valve is 
opened. This will prevent the straining of the joints caused by 
sudden expansion, and likewise accidents due to water hammer. 

When erecting new steam pipes, attention should be given to the 
thorough cleaning of the pipes, as otherwise fine particles of grit, 
driven by the steam into the faces of the valves, cut into the seats, 
causing considerable trouble and expense. The author was informed 
by one large firm of valve makers that, owing to the trouble they 
had experienced from this cause, and the expense to which they had 
taking down and refacing valves 
fitted in this manner on new pipss, they intended in future to include 
in their estimates a certain sum to cover such cost, 


of a steam system, and care 
valve suitable for the work which 
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Where, as is almost universally the case, boilers are run in parallel, 
it is advisable to fita self-acting valve between the steam ring and 


the main stop valve on each boiler, the self - acting valve being placed 


immediately after the stop valve. There are various types of this 
valve, the usual form being a ball working on an inclined plane. The 
object in all cases is to provide a valve which shall close automatically 
when the pressure on the boiler it controls falls below that in the 
steam ring, as this enables that particular boiler, when thus isolated, 
to recover itself and to get up a full head of steam, upon which the 
5 valve reopens, and again connects the boiler to the steam 
main. 
BrLow-Orr VALvBS. 


Where the boiler blow-off valves discharge into one common pipe’ 
as ів usually the case, it is very necessary that the blow-off valve 
should be of some type in which the handle shall be practically 
locked when open. This will prevent the blow-off from a live 
boiler bing forced into a boiler whic’ is standing off for the purpose 
of being cleaned. Want of attention to this precaution has been the 
cause of many accidents, frequently involving the death of the men 
working in the boilers. 

This locking arrangement is usually carried out by the use of some 
special form of key, in which the key is held locked in the valve as 
long as the valve is open, and can only be withdrawn when the valve 
is shut; and as long as one kay only is available, it is, of courte, 
impossible for two valves to be open simultaneously. · 

As, however, a key is supplied with every valve, the spare keys, 
which itis advisable to keep in case of breakage, should be locked up, 
in charge of one of the engineers, and should not be available in the 
works. 

The author remembers seeing on a battery of boilers, which had 
been carefully fitted with this class of valve, two of the blow-off 
valves open at one time with, of course, 4 key to each valve, entirely 
doing away with the element of safety, and farther causing this false 
feeling of security to become an added danger. 

Where the blow-off from the flooding valves of super-heaters are 
led into the same blow-off pipe, and when, as is usual, a type of two- 
way valve is used which cannot be fitted with a locked key, possi- 
bilities of accident are averted by making a stri t rule that the 
‘flooding valves must not be opened anless the key of the boiler blow- 
off valves is hanging within sight. 


~ CHECK VALYES. 


The check valves of boiler feed pipes are more convenient, for the 
purpose of inspection, when fitted with an ent which allows 
the valve and seating to be inspected while the boiler is under steam, 
and the author would also suggest the convenience of fitting every 
feed branch with a plug-cock, having a removable handle, to enable 
each check valve to be shut off for inspection both from its own boiler 
and from the feed main. 

A plug cock with removable handle is recommended in place of an 
ordinary wheel valve, as the latter may be accidentally closed, whereas 
the handle would be fitted tothe former only for the specific purpose 
of examining the check valve or for completely cutting off the water 
supply from a boiler when standing off. 

e feed supply would, of course, in all cases be regulated by means 
of the check valves themselves. 

Perbaps the author may be permitted to say a few words on the 
subject of feed water eupply. 

A convenient ment is to connect the pump suctions tb rough 
suitable pipes and valves to the hot well, the cold well, and also toa 
third supply in case of emergency, and to connect the discharge pipes 
ош ше pumpe д ai itd irc of piping supplying the уран water 
ei rough the one ог more economisers, or if required 
direct to the boilers | i 


In the accompanying diagram fig. 3,444 are the feed pumps, B the 
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hot well, c the cold well, p the tank connected to a third supply, x is 
a cloth filter with by-pass v; a а sawdust filter fitted in series with 
E, with a by-pass sawdust filter н, the by-passes being used when the 
main filters are being cleaned. This ment has given excellent 
results, leaving the boilers clear of all traces of oil, which formerly 
proved a source of considerable trouble and anxiety. 

The condition of the sawdust in a and н isa good indication of the 
xd of filter m, and proves whether or not it is doing its work 

operly. 

K is the economiser with by-pass r, to enable it to be ected and 
cleaned without passing the feed direct to the bollera oft Q, which 
would entail cutting the filters out of circuit. 

The arrangement of the branches from the hot and cold feed, 
enables the boilers to bs fed either with hot or cold water through 
the stop cocks and check valves P x or R 8, and by opening valve м, 


cold water can be fed through the hot feed check valves, or the 
reverse, should any of the branch pipes or check valves be out of 
order. 

Prep Covznma. 


A few words must be said with reference to the various coverings 
in use for preventing radiation of heat from steam pipes. 

It is most necessary that all pipes carrying steam should bs enclosed 
in a covering of some non-conducting material. . 

Endless varieties of pipe coverings exist which may be divided into 
two classes, permanent coverings and removable coverings. | 

The former, which are generally wrapped with some description of 
linen or canvas, have a good finished appearance when coloured and 
varnished, but suffer from the disadvantage that the covering is 
destroyed when it is necessary to remove it from the pipe at any 
point, and the appearance of the whole length of pipe is spoilt in con- 
sequence. 

Removable coverings are, on the other hand, as their name implies, 
specially made for the purpose of allowing free inspection of the pipe, 
but in appearance they are usually clumsy, and do not lend them- 
selves to the neat finish of permanent coverings. It is also question- 
able whether, as a rule, they are such efficient non-conductors of heat 
as are permanent coverings. 

It would take up too much time to attempt to describe the many 


varieties of coverings on the market. They are all manufactured from 


some good non-conducting material, such as asbestos, magnesia, alag- 
wool, or felt, and are put on either wet or dry. 
There are also numbers of coverings which depend principally for 


their non-conducting properties upon an air space being left around 


e pipe. 

Probably every engineer has bsen induced at some time to try 
various coverings, and, like the author, has possibly found a few good, 
many indifferent, and some distinctly bad. 

There is no doubt that to obtain an efficient steam supply wita a 
minimum of condensation every portion of steam carrying metal must 
be covered witha thoroughly good non-conductor, and where prac- 
ticable all valves and flanges should be treated in the same manner. 

This applies equally to the drain pipes, or, at any rate, to that por- 
tion connecting to the steam traps. For the sake of keeping down 
the temperature in the engine house it is generally advisable also to. 
cover the exhaust pipes with some non-conducting material. 

Much more might be said on the subject of i тох, but the 
author trusts that what he has advanced will fulfil expectations, 
namely, to produce a useful and exhaustive discussion on what he 
ventures to think is a most important portion of central station equip- 
ment, s 


ELECTRIC LIGHTING MACHINERY. 


A walt, goes up in the Engineer from time to time. These wails aro 
recurrent in our revered contemporary, and appear to be coincident 
with periods of depression to which we are all at times subject. At 
such moments our contemporary becomes pessimistic but never 
forgets to write in thoroughly autocratic style. This time 
electrical machinery and electrical stations come under review. 
The ignorance of electrical facts is deplored. Engineers have 
tried to live up to the science of the dynamo by employing 
scientific many-jointed engines and boilers. They have been like 
the suburban ү living up to the high esthetic level of the blue 
teapot. We should prefer to have used the other simile which says 
something about rog dpi to the blessed doctrine of total depravity, 
forto our mind this is rather what has been aimed at. Electrical 
have themselves to thank for most of their troubles. They 
began wrongly by criticising the wasteful methods of the factory 
engineers, buf this was because so many of them were not men of 
practice. They emerged from class-rooms and designed stations 
and plant with no margins. To make matters worse, they undertook 
the use of wntried forms of engines and novel boilers, and taking 
them all in all they have made а very good job of getting 1,000 н.р. 
out of а 600 or 700 R. r. plant. There has been too much 
expected from plant, more from new devices than it was known 
could be got from old and proved machinery. Everything 
not absolutely new and fresh in design has been condemned as 
fossilised. The professor has had full sway. He has worked up from 
theory to practice, and has taught his pupils to do the same, and in 
Cros the borderland between theory and practice there is very 
much rough country, which bas never been allowed for. We admit 
the theory has been false theory in that it has refused to take notic3 
of 5 determined facts. The theoretical men have been 
like the lawyer who, at & conference with a client in gaol, said em- 
phatically, „they can't put you in gaol for this.” “But,” responded 
е client, I am in gaol.” Bo with the new school of engineers, 
they have theorised too much and worked with insufficient margins. 
They bave harped so much on the high cost of land in London and 
they have crowded plant to such a narrow limit that the dismantled 
and breakdown stuff occupied more space than would have held other 
plant. Then, again, in the subversion of the entire design of steam 
lant, old established firms have been shut out of the market. Being 
usy on other work, these old firms have preferred to wait until there 
appeared to be some finality in design. Во far, except that thera 
seems to be a tendency to revert to older methods, there is no 
finality in view. We think that the most successful undertakings of 
the near future will be those in which the fever heat observable in so 
many electrical stations is replaced by a more leisurely appearance. 
We want engineers who have the courage to demand plant of more 
capacity, and managements which are prepared to give it. 
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STEADY LIGHT FROM UNSTEADY POWER. 


Tue economical and efficient operation of a plant of incandescent 
electric lamps involves the nice adjustment of two opposing factors 
which enter as items of expense. As one item is increased in any 
given case, the other is decreased, and vice versd. These two factors 
are, on the one hand, the life of the lamps, and on the other hand, 
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the power consumed in operating the lamps. The life of a lamp is 
favoured by making it a great watt consumer. A lamp using 4 
watts per ор. has a much longer life, other things being equal, than 
8 24-watt lamp, but the power used makes it expensive to use. On 
the other hand, the 23-watt lamp, when subjected to fluctuations of 
voltage, becomes expensive in the item of lamp renewals. Olose 
regulation is important for any lamp, but when the low-watt lamp is 
used it becomes an all-important factor in economy, and it is not 
infrequent to see in a lighting station one or more attendants con- 
stantly engaged in watching the voltmeter and operating a hand 
regulator as the changes of load or speed demand. The high-watt 
lamp is necessarily expensive in the item of power, and the low-watt 
lamp is also expensive in the item of lamp renewals when the 
regulation is poor; but the low-watt lamp, combined with perfect 
regulation, is the perfection of economy with incandescent electric 
lighting. Every electrical engineer fully appreciates this fact, and a 
gcod voltage regulator is the urgent demand of the times; this 
demand is claimed to be fully met in the Obapman voltage regulator, 
which Messrs. Laing, Wharton & Down, Limited, are now putting on 
the market. A large number of these are in practical operation, and 
have proved to be all that could be desired. A dynamo that has 750 
4-watt lamps capacity can supply 1,000 3-watt lampa with the same 
amount of energy. The close regulation which can be obtained by 
use of the Chapman voltage regulator not only increases the 
capacity of the machines, bat reduces lamp renewals, due to the 
constantly steady voltage. 

The regulator is a magnetic device, and acts very promptly, being 
only limited in quickness of action by the ability of the generator it 
may be regulating to respond to change on a field resistance. The 
device is essentially a field resistance, whose operation is entirely 
automatic. The moving of the reristance switch is accomplished by 
the action of a working solenoid, and the actions of the working 
solenoid are determined by those of an auxiliary solenoid, which 
operates a set of contacts that control the admission of current to the 
sections of the working solenoid. The working solenoid is diffe- 
rentially wound, and ie composed of f ur distinct coils, two of which 
have a small continuous current flowing through them in magnetic 
Opposition to each other; the contacts close the circuit of one or the 
other of remainirg coils, and so neutralise the action of one cf the 
continuously acting coils. 

This manner of connecting secures a rise of magnetism in the iron 
core of the solenoid whenever a break occura at the contacts, and во 
avoids any injurious sparking at the contacts that would naturally 
cceur by the magnetic cischa’ge of the core. This arrangement com- 
pletely neutralises the induction discharge, and no induction spark 
сап oc ur. All the usual objections to con act points are therefore 
entirely removed, and they may be set very close to secure the most 
sensitive adjustment of the apparatus. 

The entire work of the auxiliary solenoid is to move a lever arm 
with contact attached through a short space of, say, у; incb, aud a 
very slight change of voltage is sufficient to do this. It is often 
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desirable to have the voltage at the generating station rise a little 
with the load, so that it becomes greater than the voltage at the dis- 
tributing point or end of feeder, where it remains constant with 
changes of load. This result is aimed at in the compound windin 
of generators, but in most cases is far from securing the result desi 

on account of the changes of speed, which no compounding of the 
generator can compensate for. The compounding of the auxiliary 
solenoid, however, secures the desired result under all conditions of 
speed or load, and a plain shunt wound gene- 
rator becomes just as effective as à compound 
wound generator. The use of the Chapman 
regulator enables the old style alternating 
current generators having no compound coils 
to do just as good work as the more modern 
ones. Many machines that have been dis- 
carded as out of date will again become 
valuable and equal to the best. - 

The same is also true of direct current 
generators. There are many old generators 
of the shunt wound type, that will become 
just ss useful as the more modern built 
machines, and even more во, by the attach- 
ment of the voltage regulator to them. 

As to the energy consumed in the regu- 
lator, it is 80 small as to be negligible. The 
operation of the large working solenoid only 
requires the use of 60 to 70 watts of energy, 
and the resistance part of the device is con» 
cerned only with the current in the shunt 
winding of the generator which, as is well 
known, is only a very small percentage of the 
output of the machine. For instance, the 
regulator may be operated on & machine of 
150 Kw. with an expenditure of energy not 
exceeding 1 НР. 

The Chapman voltage regulator for vary- 
ing speed dynamos solves a question of enor- 
mous importance to users of electric light. 
Central station engineers know the import- 
ance of unvarying voltage. It is simply out 
of the question to think of satisfying the 
general public without an almost absolutely 
steady light, and there is no way of doing 
thisexcept by means of some kind of a regu- 
lator outside of the generator itself. 

The Ohspman voltage regulators are ap- 
plicable to either alternating or direct cur- 
rent, and every plant subject to frequent 
changes of load and consequent change in 
voltage, run either by engine or water power, should have them. 
Their cost is slight compared with advantages gained by their use. 

Beveral direct current machines connected in multiple may Ъз con- 
trolled with one regulator, as well as though a regulator were used for 
each mechine, but require special construction and must be во 
ordered. 

Mills and factories can run light plants from their main line shafting 
without the necessity of special engines, even if there is a variation 
of 50 per cent. in the speed above the normal, and be assured ofa 
steady light, a fact that could not pcs:ibly be accomplished by апу 
other means without enormous loss by burning out lamps many times 
exceeding the cost of one of these regulators in a very short time. 

They are claimed to do automatically what would otherwise require 
the constant attention of one man. 

The size of the No. 1 style is 36 x 17 x 8 inches, and the weight 
is about 250 lbs. No. 2 is less highly finished, and is not enclosed 
with a plate glass front. 


——S— 


THE PROPERTIES AND APPLICATIONS OF 
ALUMINIUM. 


MM. Drrr AND Morssan have recently contributed to the French 
Academie des Sciences important papers on the above subject. 
Owing to the gradual extension of the field of utilization of this 
meta], we thiok these papers worthy the attention of our readers, and 
we therefore present abstracts of them below :— 


THE PROPERTIES OF ALUMINIUM. 
А. Drrrn. Comptes Rendus. January 23rd, 1899. 


In & previous article tbe author had proved that aluminium is 
readily attacked by many re-agents, and that its apparent stability is 
due to а tbia adhesive film of alumina (Al; Oz), ог of gas, When 
the solvent used is one capable of dissolving alumina, corrosion 
occurs rapidly, since the protective coating is' being continually 
removed, The presence of oxygen or of carbonic acid is required in 
order to provide the necessary supply of oxygen. In sea water, the 
same re-action occurs, the carbonic acid of the air being in this case 
the oxidizing sgent. In the water of the Seine itself, aluminium is 
slowly corroded, the action being most mark-d at the point where 
the air aud water meet. In either case, the attacked metal covers itselt 
with a film of alumina, which may retain particles of other salts. If 
these impurities are allowed to remain in contact with the aluminium, 
the attack will slowly continue, and the metal will become disin- 
tegrated, even after removal from the water. To prevent this, it is 
necessary to wash the aluminium when taken from the water, witha 
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solution capable cf removing the last traces of alkeline matter from 
its surface. The" sickness" of copper investigated by M. Berthelot, 
is a similar phenomenon to this sive disintegration of 
aluminium. In the case of copper, the successive formation and 
decomposition of a small amount of cuprous oxide is the cause of 
the evil; in the case of aluminium a similar series of changes of 
aluminium hydrate brings about disintegration and decay. 


THE PROPERTIES AND APPLICATIONS OF ALUMINIUM. 
A. Drrrm. Comptes Rendus. March 27th, 1899. 


The author states that two qualities of aluminium were employed in 
his experiments. The first was sheet metal used for the bodies of bowls, 
plates, saucers, saucepans, measures, &c., and contained 96 per cent. 
aluminium, 3 per cent. copper, and 1 cent. of iron, silicon, carbon. 
The second grade cf metal was used for the rings, links, handles, &c., 
of the above articles, and contained 93 to 94 per cant. alumininm, 
5 to 6 per cent. copper, and 1 рет cent. of iron, silicon, and carbon. 

These alloys, if maintained for a short time at a red heat, and then 
plunged into water, change in physical structure. They become 
granular, and the surface of the metal is found to be covered with 
fine cracks. 

If immersed in a 2 per cent. solution of sulphuric acid, the action 
of the acid is more intense when heating has occarred, and the 
surface of the metal covers itself with a black deposit of copper. 

А 2 per cent. solution of an alkali carbonate, or a solution of 
common salt containing 8 grams NaOl per litre, rapidly attacks 
these alloys of aluminium at the ordinary temperature, and a coating 
of aluminium hydrate, Al (OH),, is поей upon the metal. Ifa 

lished plate of the meta! be immersed in either of these solutions, 

t quickly loses its polish, and becomes coated with a thin film of 
crystalline alumina. ` 

The effecta of similar action are seen in the aluminium vessels, &o., 
returned from Madagascar. A piece of aluminium plate, a fragment of 
a portable water-tank, had its external surface practically uninjured, 
wkile its interior surface was found to have undergone ph 
change and to have become lamellar and fragile. Under the micro- 
scope it was seen to be strongly corroded and to be covered with 
slaminium hydrate. 

Tois inner surface of the plate was more rapidly attacked by 
sulphuric acid and sodium carb nate solations than the outer surface, 
and a metallic crystalline powder was detached. If a thin alaminium 
sheet be immersed in distilled water, the latter will gradually become 
alkaline owing to the transfer of small quantities of aluminium 
hydrate, tolium and chlorine, from the metal to the water; and the 
combined action of air and of water, containing possibly chlorine 
salts in solution, had no doubt started the disintegration of the inner 
surface of the metal used for these water tanks. Oaoe begun the 
action would be self-supporting. 

All the other Madagascar articles examined by the &uthor (plates, 
measures, taucepans), showed signs of similar disintegration. The 
action of water and air on the cooking vessels was probably inten- 
sified by the materials cooked in them. The E. M. F. set Іар by the 
different solubilities of copper and sluminiam would also assist the 
attacking agents, and accelerate disintegration. In sea water a 
copper aluminium couple gives an E. M. F. of between 486 and 526 
volt. 


THE APPLIOATIONS OF ALUMINIUM. 
Н. Morssan. бєтрез Rendus. April 10th, 1899. 


The author states that Ditte regards the results obtained in his 


experiments ag relative :о pure aluminium, whereas his analyses show 
that the metal used by him was not first grade aluminium. 

The metal prcduced to-day st the works of Herault and of 
B.cret:n ів almo:t pure, and contains neither sodium nor carbon. 
Teste are giving showing that while in 1893 the purest grades cf 
aluminium obtainable contained b:tween 93 aud 164 per cent. 
silicon, and between ‘32 and 1:66 per cent. iron, the corresponding 
percentages of these two impurities in the metal of the present date 
are 02 to 13 per cent. silicon and 12 to 32 per cent. iron. This 
improvement in quality is chiefly due to M. Secretan’s modifications 
of the Hall process. 

The water tanks used in Madagascar were mounted on iron, ard 
this fact explains their corrosion. Asa set-off to the statements by 
Ditte that all the aluminium articles used in Madagascar which he 
has examined are corroded, Moisssn states that he has seen numercus 
articles from that campaign which are нна unattacked, although 
b:nt out of shape and blackened with use. (Some of these articles 
were exhibited at the Academie des Sciences.) The state of the 
articles examined by Ditte may be due to their baving been in con- 
tact with sea water in the hold of the vessel in which they were 
returned. Qaotations are given from reports by regimental officers, 
all in favour of slaminium for camp outfits. The advantages of the 
metal for military service, as compared with tinned iron, are :— 

1. Lightness; each soldier can carry 800 grams weight 
extra cf ammunition. 
2. No poisoning occurs from defective tinning. 
3. No soldering of the vessels is required, as these are 
stamped out of sheet metal. 

As regards Ditte's tests mada by heating the metal and plunging 
it into cold water, such treatment would destroy any tinned iron 
utensil. The auttor has used aluminium in his own household for 
cooking purposes for three years, and these vessels are still in good 
condition ; nor do they owe their preservation, as suggested by Ditte, 
to a protective coating of grease and dirt. A large hotel in Paris has 
a similar experience of one year with aluminium cooking utensils. 

The advantages of aluminium may b» summed up as (1) lightness; 
(2) an innocuous oxide; (3) capacity for being stamped. 


The author closes by hio that had M. Ditte lived in another 
age, he would have been found condemning iron, on account of its 
readiness to form an oxide and to rust on exposure to the air. 


THE APPLICATIONS OF ALUMINIOM. 
A. Drrre. Comptes Rendus. April 17th, 1899. 


A reply to the previous contribution by Moissan. The author 
states that he has taken note of the impurities in aluminiam in his 
experiments. These impurities remain on the surface of the metal 
when 16 is attacked, and by breaking the continucusness of the layer 
of gases, they render the metal more liable to disintegration. In the 
course of his investigations he has examined not only the lower 
grades of aluminium, but also aluminium prodaced by M. S:cretan 
in 1893, +е , the purest offered аз a commercial product at that date. 

With regard to the water-tanks used in Madagascar, copper was 
purposely used to strengthen the metal employed for these, and the 
results of bis examination of the returned fragments confirmed the 
results of his laboratory experiments with such alloys of copper апа 
aluminium. The vessels exhibited by him at the Academie des 
Sciences were not returned in the hold of a vessel, or in contact 
with sea water; for no traces of chlorine or chlorides could be 
detected on their surface. M. Moissan has presented to the Academie 
articles from Madagascar in good condition; the author has presented 
others that show considerable corrosion. The obvious conclusion 
that should be drawn is, that vessels of aluminium have a long or & 
short life, according to usage and circumstance:. 

The author has not made personal trial of alaminium cooking 
utensils, but has used forks and spoons made of the metal. These 
were washed daily with a solution of sodium carbonate to remove 
the groar, and under this treatment they speedily lost their polish 
and became pitted and rough. 

All the articles exhibited to the members of the Academie (includ- 
ing those exhibited by M. Moissan) have been greasy, and to this 
layer cf grease some of them undoubtedly owe their preservation. 

The author agrees with Moissan when he says that chaque ap- 
plication de ce metal demande une étude speciale, longue et delicate" ; 
and states that he himself has recommended aluminium to the army 
authorities as the most suitable metal for water-bottles, and has 
suggested improvements in the design of such vessels, in order to 
facilitate their mechanical cleaning. 


FORCED CIRCULATION IN WATER-TUBE 
BOILERS. 


Warn that foolish and extravagant experiment was made of 
putting flatly-inclined water-tube boilers into our big cruisers, 
the Engineer joined in the general acclamation. Recently, how- 
ever, & leader appeared, which stated practically that it was im- 
poni to ex such tubes to endure. It is pointed out that the 

bes next the fire in a water-tube boiler are exposed to flerce heat 
from end to end, and must often be full of steam in place of water. 
The very small inducement to circulation which exists in a steam 
boiler is insisted upon, and the necessity of using larger tubes near 
the fires and providing free outlets at their upper ends. 

We have long insisted on the folly of flatly-inclined tubes. Any 
tendency of steam bubbles to rise is reduced in a ratio corresponding 
with the sine of the incline. An inclination of 12° reduces the effect 
of gravity nearly five-fold. If water-tube boilers are to be a success, 
the tubes must be of necessity shortened down to a certain limit. 
Twenty-five diameters is the maximum allowed by the Engineer to 
be possible without bending effects being observed when under fire. 
Up to this length self-circulation seems to be efficient, or fairly so. 
It is all a question of water supply, and as we have before pointed 
out, the provision of a centrifugal circulating pump to draw water 
from the steam drums and force it to the tubes offars an apparent 
solution. Such a pump would simply be worked in a closed cycle. 
It offers no practical difficulties. The system is already at work 
in many industrial establishments. It is a larg» boiler which 
evaporates 600 gallons per hour, but if is a small pump which circa- 
lates 600 gallons per minute, and a very small expenditure of power 
would compel the circulation of water many times the volume of 
the evaporation. 

It would not be difficult to so arrange matters that the lower tubes 
secured the larger supply. In the Belleville boiler the continuity of 
the tubes in verti series such a system. Marine 
engineers accustomed to the use of circulating pumps for their 
surface condensers, might surely be expected to adopt similar means 
in the far more important matter of boilers. Uatil they do so, such 
boilers as the Belleville with flatly-inclined tub:s and tubes in series 
cannot be considered safe even if made with solid drawn tubes. Tae 
serious bending of the tubes in the Belleville boiler is in itself 
sufficient to call attention to some serious internal trouble being 
present. Tabes full of water are not likely to bend in the most 
severe heat. The cooling effect of the water is so far and away 
beyond the absorbtive action of the external surface of the tubes in 
the fire that tubes would not become over-heated if they hada rapid 
current of water flowing inside them. Because such tubes may 
sometimes give way, and not kill half a dozen stokers, appears now- 
adays to be a sufficient justification for their use. But the tubes in 
hus r-tube boilers do not always produce small effects when they 
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The Howard safety boiler killed many mes, and so have 
others. Probably all the accidents of any moment which have 
happened to water-tubs boilers have been due to over-heating due 
to want of water in the lower tubes. А forced circulation 
of sufficient amount would prevent such failures. Let us suppose a 
circulation of ten times the weight of water evaporated. Oa this 
basis how much of a tube would be occupied by steam and how 
much by water? Assume a pressure of 165 lbs. absolute. The 
relative volume of steam and water at this pressure is approximately 
140:1. As only one-tenth is assumed to be evaporated, it is obvious 
that in a length of 14 inches of pipe only 1 inch is solid water. 
If the evaporation of the lower tubes is assumed to be double the 
average of the whcle tubes—.1 moderate «stimate—then only th 
of the length of a tubs is filled with water at the point where the 
tubes discharge to the headers. Treble the amount of circulation and 
this will be reduced to about wih. Now a tabe must either be filled 
with foam of a specific gravity of about 0 10, or with alternations of 
water plugs and steam. A pipe of 4 inches will perhaps allow 
water plugs to exist 4 inches in length. Then the steam spaces 
will be 36 inches long. 

If we have not made some error in the above calculations and 
assumptions, and, as regards the latter, we think we have understated, 
rather than overstated, unfavourable facts, it would appear that in 
the lower tubes of a water-tabe boiler the bulk of water present is 
one-tenth that of the steam when the total circulation in the boiler 
is 30 times the evaporation. This means that all the water in a 
boiler must make a complete circuit every two minutes. We do not 
say that this would ensure safety; we do not say that more than this 
is not already secured by the nataral circulation in the boiler. It may 
be that we underestimate the circulation which actually takes place. 
Bat we do not think we err ia stating that whatever may be the 
facts, more circulation is necessary than is so far secured. e have, 
therefore, made the above simple calculation to fix certain ideas, and 
to point out how very little water can be present. 

We might eyen go on to show that with a circulation of 1,000 per 
cant. of the evaporation, only 1 inch in three would contain a plug 
of water. As steam is not a good cooling agent, the cooling eff. ct on 
tubes, if any water in them, is reduced in proportion as the amount 
of water is reduced. The fact that tubes show signs of overheating 
is, we take it, indisputable evidence that very little water is present. 
Seeing also that upper tubes do not suffer, it would seem desirable to 
leave tbe circulation in these i bs accomplished naturally, and 
employ all the circulatory effort of the proposed pump to compelling 
circulation in the lower tubes. 


THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


SzgvERAL excellent papers were presented at a recent meeting of 
this Society. One on “ Boilerand Furnace Efficiency” may be quoted 
with advantage. It was presented by Messrs. R. 8. Hale and W. B. 
Russell. They say the furnace should be roomy, and it should be 
brick-lined so as to secure a high temperature. E y when the 
coal is poor should these points be attended to, and air leakage 
bsyond the furnace must be particularly guarded against. There ате 


points to all of which we bave repeatedly called attention. The 


authors go on to say that a combustion of at least 15 lbs. of coal per 
square foot of grate must be secured when tbe boiler is doing its 
normal rating. Here, again, the advice is sound, as also is that to 
keep the evaporation per square foot of heating surface low. 

Certain water-tube boilers suffer from air leakage, but the Thorney- 
croft boiler is highly spoken of. The Lat cashire type of boiler is 
said to suffer from air leakage also, and it has a poor type of furnace. 
The furnace is the weak spot cf the Lancashire boiler as regards its 
environment. Hence we say the boiler should be large, and we 
should expect rings of firebrick to help combustion. Mechanical stokers 
are not ncoessarily coal savers, but they may rave labour and they 
may prevent smoke. They may also enable poor coals to be usefully 
burned. Down-draught grates bava shown some good results, but 
too few tests have been made for final conclusions to be drawn. 

A paper by Mr. Henning on “ Boiler Explosions” was a plea for 


testing the materials of a boiler after a long period of work and 


altar it had failed by explosion, from excessive pressure. Over- 
heating produces the typical steel blue rustless scale, brightest at 
points where the heat has been greatest. Tests of such plates will 
show up the changes produced by overheating. The yield point will 
be low, the elongation large, as a rule, and the fracture will be altered 
in appearance. Orerheated plates may be tested against strips of 
the same plate, cut and polished and overheated to redness at one end 
in a clear fize, then allowed to cool to a blue heat and quenched. 
Nicked at points where a change of colour occurs, and compared with 
the strips cut off plates overheated in the boiler itself, the fracture 
and colours will be a guide to a correct comparison, and the 
temperature may be estimated and conclusions drawn as to 
the behaviour between stay bolts. Generally, by carefully 
considered comparative teste, much may be learned. Mr. 

ing endorses the opinion of English boiler experts that 
hir working conditions have never been proved to cause any 
deterioration of the quality of boiler plates. The bid condition of 
the plates in an exploded boiler has often, however, been used by the 
maker of tho boiler to justify the contrary, probably a slight con- 
fusion of cause and effect. 


. 


-electrodes for the same.” 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENT#.—1899. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


15,166. An improved form of electrically actuated railway signal.“ W. E 
LAN DON. Dated July 24th. 

15,169. Improvements in electrio storage battery plates.“ 
Dated July 24th. 


R. KENNEDY. . 


15,178. Improveme ts in the brushes of dynamos.“ F.J.CHaPLIN. Dated 
July 24th. 
15,189. “Improvements in rail bonds for electric railways.” F. H. DANIELS 


Dated July 24th. (Date applied for under Patents, &c., Act, 1883, Sec. 109, April 


25th, 1899, being date of application in United States.) (Complete.) 

15,194. * Improvements in galvanic cells." W. B. Barry. Dated July 24th, 

15,203. “Improved electric elevated railway." L. J. Brung апа H. R. 
OTTESEN. Dated July Hth. (Complete.) 

15,210. “Improvements in electric arc lamps." F.G.Cnaanarp. Dated 
July 24th. (Complete.) 

15.219. Improvements in spring motors," E. R. Rocers and J. F. CUsHMAN. 
Dated July 25th. 

15,268. “Improvements in electric lamps.“ THe Britisn THomson-Houston 


Company, LIMITED. (E. W. Rice, jun., United States.) Dated July 25th. (Com- 


plete.) 


15,309. FB in insulating electrical conductors." W. W. Col. LRV. 
Dated July 25th. 


15,835. “Improvements in tubular conduits for electric wirit g.“ 
Dated July 26th. 


ee "Improvements in electric telegraphs.” E. W.SwiTH. Dated July 
th, 


T. TAYLOR. 


15,559. "An improved primary battery for generating electricity." C. H. 
Preston. Dated July 26th. 

15,365. "Improvements in electromotors.” 

15 369. “Improved are lamp having two arcs in series," 
Dated July 26th. (Complete.) 

15,970. “Improvements in secondary or storage battery." 
owsky. Dated July 26th. (Complete.) 

15,377. "Improvements in the insulation of armature plates in dynamo- 
electric machines." F. P. V. Leconte, Dated July 26th. 

15,404. Improvements in electrical distributing fuseboards for concentrio 
cables.“ J. R. Weston. Dated July 27th. 

15,407. "Improvements in apparatus for controlling electrically propelled 
trains.“ THe LANCASHIRE Dynamo AND. Motor Company, LIMITED, and A, P 
Woop. Dated July 27th. 

15,418. “Improvements in insulated electrical conductors or cables.” H. 
Ермгхрғ. Dated July 27th. 

“ Ап improved electric battery and process for constructing the 
A. TRIBELHORN. Dated July 27th. (Complete.) 

“А new or improved electrolytic process and apparatus for the pro- 
E. FRN OT. Dated 


N. Pororr. Dated July 26th. 
W. MATHIESEN. 


T. рк MICHAEL- 


15,438. 
duction of chemically pure cupric sulphate and copper.” 
July 27th. (Complete.) 

15,440. "Improvements in electrolytic incandescent lamps." M. von 
RECKLINGHAUSEN, A. VOGT, and NENNST ELEcrkic Liunr, Limitep, Dated July 
27th. 

15.460. А new or improved tap-switch for electric incandescence lamps.“ 
G. GARDNER. Dated July 27th. (Complete.) 

15,467. “Improvements in switches for breaking electric contact.” 
Knighton. Dated July 28th. 

15,482. "Improvements in and relating to portable directreading ohmmeters 
for measuring low electrical resistances.” A. JAMIESON. Dated July 28th. 


15,525. “ Improvements in electric switches.“ R. W. H. HorsTEbE-CRULL. 
Dated July 28th. 

15,541. "Improvements in dynamo electric generators and motors." 
Atkinson. Dated July 28th. 

15,578. “A new or improved method of, and id see for, a combined 
system of electric light fittings and fire alarms, and for appliances connected 
therewith.” C. C. MkETCALFk. Dated July 29th, 

15,581. “А combined switch and ceiling rose or other fittings for electric 
lighting purposes.“ S.JEvoNs and W. H. Luoyp. Dated July 29th. 

15,589. „ relating to elect: ie cash register tills.“ W. SNELGROVE. 
Dated July 29th. 

15,599. “Improvements in or relating to electric switches and like apparatus 
for making and breaking electric circuits." G. W. Ракткірек and G. K. B. 
ELPHINSTONE, Dated July 29th. 


N. G. 


C. W. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
AUGUST, 1899. 


We are informed by Messrs. W. P. Thompson & Co. that about 76 applications 
for electrical patents were filed in the month of August, 1885. Out of these only 
one has been maintained to run its full length of term, viz, 14 years, and being 
of considerable interest, we give & short abstract below :— 


0,527. ''improvements in motors for olectrio railways.” T. J. Handford. (Р. J. 
$ we, United States.) Dated August 10th. 1685. Motors for locomotives. 
The electro-motors are so arranged that the relative positionsof the armature 
and field magnets will not change, and are so supported that any movement of 
the car body relatively to the wheels will not disturb the mechanical connection 
between the armature and the driving axle. The shaft of the armature is 
carried in bearings fixed to the pole pieces of the field magnets. At the centre 
of the driving axle are journals connected to extensions from the pole pieces, 
which maintain the armature at the same distance from the driving axle. The 
electro-motor is supported by springs from the body of the car, which may be 
ndjusted so as to relieve the driving axle of dead weight to any desired extent. 
8 claims. : 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). . 


1997. 


17,628. ''improvements ів spring jacks for telephone switchboards." J. E. 
Kin ry. (The Western Electric Company, United States.) Dated July 26th, 1897. 
Jacks for telephone switchboards are constructed in rows, A strip of insulating 
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material has a row of holes drilled in from the front, and a row of smaller 
holes from the back, one edge of the holes from front and back being in line. 
Inclined duct holes are then drilled, and the necessary saw cute made for 
holding the springs in position. The metal thimble is fitted in front, and has & 
shank which 1s secured in the duct. There isan inner spring thimble or tube 
having a shouldered shank which lies partly in.the duct, There is a central 
avring for making contact with the tip of the plug, and is secured ір saw cuts, 
The thimbles are riveted to the strip. The plug has two metal sleeves to 
engage with the thimbles, and a central metal core. 6 claims. 


17,640. "'improvements relating to electric light fittings.” Н. Lea. Dated 
July 26th, 1897. Several incandescent lamps are carried by holders on arms of 
a central support which is hung by a twin conductor from a ceiling rose. A 
ranslucent ohina bowl is suspended below the lamps by hooks and cords from 
the ceiling rose во as to be readily removable for cleaning. The cords pass 
through eyes on a body, which may be raised or lowered to adjust the height 
of the bowl relatively to the lamps. 2 claims. 


17,648. “An improved electric eirouit-olosing device.” С. A. Holisteis, Dated 
July 26th, 1897. The falling weight of, or operated by, an alarm or other clock 
or mechanism ig arranged to complete the oircuit between the contacts at a 
predetermined time. 1 claim. 


17,097. “improvements la and connected with eonduotors for electric raliways.” 
W. L. Wise. (A. Skrotz, W. P. Allen and 0. 8. Kelly, United States.) Dated July 
27th, 1897. Relates to electric railways and tramways on the third rail system. 
The conductor is of angular section. In another form is rubbing surface for the 
collector, or it may be of other sections. It is mounted on insulating posts or 
insulators on the sleepers or guard rails. and is covered and protected by the 
covers and side shields supported on the Insu'ators or conductors so as to leave 
a passage for tbe collector between the side and the guard rail. The side 
1 may be omitted, and the parts may be duplicated for a return oirouit. 

claims, . 


17,009, “ Improvements in or relating to electric furnace.” 1, L. Roberts. 
Dated July 27th, 1897. (Date үр! for under Patents, &c., Act, 1888, Section 
108, December 29th, 1896, being date of application in United States.) A sheet- 
jron oasing provided with a hopper and a flue covers a travelling band which is 
carried by rollers, and is preferably of oloth woven from wire oovered with 
asbestos. Two electrodes are carried in asbestos packed ball joints in the 
closed end of the casing, and are bolted adjustably to stationary curved slotted 

lates. They may otherwise extend downward into the casing, the ball joints 

eing placed in the top of this, between the hopper and flue. Powdered 
materials are fed in by the hopper, and the electrodes, after being in contact at 
their ends, are gradually separated until they are parallel, or an arc may be 
atarted by placing pieces of carbon between the electrodes. The helt is slowly 
moved forward, carrying with it unacted on material enclosing a continuous 
layer of the product of the furnace. This may be delivered in the fused state, 
if the furnace is short, or otherwise may be broken off in lumps at the end of 
the furnace. The furnace is applicable for the manufacture of calcium carbide 
and carborundum, and for other purposes. 11 claims. 


17,970. “improvements in eoin-freed electricity meters.” W. Emmet. Dated 
July 28th, 1897. A beam is balanced so as to remain tipped up in the direction 
shown after a coin has struck the pan at one end, and to tilt in the opposite 
direction when liquid or sand from a hopper fills the vessel at the other end. 
In the first position the electric circuit is completed through a pair of upright 
contacts, According to the strength of the current used & solqnoid attracting 
a lever sets a cam so that the valve of the hopper passes à proportionate 
quantity of liquid or sand. In the second position the beam complotes the 
cirouit with the pair of contacts so that the current passes through an impe: 
dance or resistance whioh reduces the light. 2 claims. 


17,064. “improvements la and connected with electrio lamps for oyoles and 
ether vehieles, and a device for attaching and adjusting same." J. Moores and Н. 0. 
Farrell. Dated July 28th, 1897. A generator for use on a cycle or other vehicle 
consists of a permanent field-magnet, and preferably a shuttle armature, 
enclosed in a casing which is supported adjustably by an angolar rod and 
clamps on в fork so that a friction wheel on one end of the armature shaft 
engages the inside of the rim of a wheel of the vehicle. The casing may 
support an electric lamp, The friction wheel may be wholly of India-rubber, or 
roay be a metal pulley carrying an India-rubber ring; the India-rubber may be 
roughened or contein emery to improve its grip. 8 claims. 


17,666. “Improvements in and with armature 


connected cores of nent 
magan dynamo-eleotrio machines.” J. Moores and Н. O. Farrell. Dated July 28th, 


Relates to armatures. An armature core for permanent magnet dynamo: 
electric machines is built up of two strips of sheet iron, bent over at both ends 
and fastened together back to back, so that the bent portions together form arc- 
shaped pole faces. The radial parts may be narrower than the pole faces in 
which case stiffening plates are added. 1 claim. 


17,783. “ Да Improvement in Incandescent electric lamps.” T. D. Farrall. Dated 
July 28th, 1897. Relates to incandescent lamps. One or more filaments are 
arranged with ee conveying opposite currents placed as near together as 

ssible. For this purpose, a filament may be doubled at the middle and wound 
nto a flat spiral, with its ends either at the centre or outside; or it may be 
formed into a cylindrical or conical helix, and provided with & rod to support 
the middle of she filament. 4 claims. 


17,818. “improvements in eleotrio rahwa tems." J. M. L. Marphy. Dated 
July 29th, 1997. Relates to electric Rasi aud tramways on the ses HIR con- 
ductor system with switches operated electro-magnetically or otherwise. Two 
grooved sectional rails convey current from a battery on the vehicle to the 
switch, which connects the main conductor to the exposed sectional conductor. 
The subsidiary current excites the magnets, which attract the armature, and 
complete the circuit between the main conductor, and the sectional rail, by the 
wedge-shaped contact piece and the spring contacts. The magnets are then 
included in the main circuit to keep the armature attracted until the circuit 
is broken at the rail, when a spring acting on the rollers on the T end of the 
pivoted armature restores it and breaks the contacts. The main collector 
consists of a piece with rollers. It is mounted on a slide, and connected to a 
pair of fingers which bearin the grooved subsidiary sectional rails. 15 claims. 


17,620. ''Imprevements In the manufacture of electric cables and In apparatus 
therefor.” W. 8. Smith. Dated July 29th, 1897. Cables with co-axial helices of 
wire separated with insulating material are formed by tupplying the wires from 
a twisting machine, having several bobbins mounted on a disc. The main 
shaft alto drives a die-plate by means of bevel gearing. The die-plate and 
tube are mounted in an ordinary press chamber, and the covered cable passes 
out of a stationary die, 2 claims. 


17,028. “improvements in electric lanterns.” 0. C. Prasee. Dated July 29tb, 
1897, Relates to lanterns for bicycles and other vehicles. An incandescent 
lamp is screwed into a conical reflector, fixed on a metal battery caring and 
provided with a glass front. The casing contains two round cells with porous 
pots and screw covers, which carry hollow cylindrical carbons. Perforations 
into inclined recesses permit escape of gas from the porous pots, and mercury 
is placed in these recesses to prevent leakage, if the battery is tilted. Zine rods 
are supported by central rubber plugs in the cover. The cells are connected in 
series through the casing with springs supported in the hinged lid of the casing, 
when this is closed, and by a disconnecting switch. The porous n may be 
charged with dilute sulphuric acid, and the outer cells with a solution of bi 
carbonate of potash, sulphuric acid, and bi-sulphate of mercury. 6claime. 


16,020. ‘‘An improved process for the manufacture of electrode plates for 
storage batteries." ©. Marsohmer Dated July 31st, 1807. A ШАГЫ for 
binding the active material to the supporting grid or frame consists of amber 
dissolved in dichlorhydrin or epichlorhydrin and mixed with alcohol. Reference 
is и in the provisional speciflcation to Spec fication No. 12,250, K. p. 1896. 
2 claims. 


24,833. “improvements in and relating to electricity meters.” J. Routin and 
C. E. L. Brown. Dated October 26th, 1597. Relates to quantity and energy 
meters, A current is periodically sent through an electro-magnet which causes 
a pawl lever to rotate a ratchet wheel to some extent, the lever being returned 
against a stop by a spring after each such movement, The ratchet wheel drives 

ч - 


а counter, For measuring quantity or total energy, the stroke of the lever {6 
limited variably by & oam, attached to the indicating spindle of an ampere or 
wattmeter. The oam is freed by the lever when this returns; а fixed stop 
prevents any action of the pawl on the ratchet wheel while the lever is lower 
than the lowest portion of the oam. For measuring the duration of current, the 
cam is replaced by a stationary screw. The periodic current is supplied to all 
the meters оп a pair of supply mains, by connecting their coils between one 
main and an earth plate, a condenser being interposed If the main current із 
continuous. The main is connected with a source of continuous current, which 
is periodically connected to earth by a switoh operated by aclock. The erlod 
may be altered at different times of day, in accordance with the load in the 
generating station. The source of current may be an exoiter for alternators 
supplying the mains. When the supply of current is froma transformer, the 
1 may be a dynamo driven by a small motor supplied from the mains, 
claims, 


26,307. “Improvements In or connected with drum armatures for dynamo eleotrie 
generators and motors.” V. А. Fynn. Dated November Ist, 1897. Armatures for 
continuous or alternating current generators or motors. A slotted drum 
armature, the slots of which certain several superposed conductors or layers of 
conductors, ig wound in such a manner as to avoid all solder Joints, except 
those at the commutator. The conductors are wound on without previously 
forming the spools or sections, and those portions which are situated outside 
the slots are symmetrically arranged, and contained between two cylindrical 
surfaces, one of which passes through the bottom and the other through the top 
of all the slots. The invention is described ав relating to a four-pole machine, 
each slot being supposed to contain only four conductors arranged in two layers. 
The inside connections are those at the commutator end, and the outside 
connections those at the opposite end. Such an armature would have 
17 slots numbered 1 to 17, and the step would be from slot 1 to slot 5, from 
9 to slot 6, and so on. It will be seen that after the formation of the first 
section, the conductors forming the bottom layer of slot 1 arein connection 
with those forming the top layer of slot 5, the end connections being bent 
upwards from one layer into the other about half way between the two slots. 
The same applies to all the other sections. 2 claims. 


20,3089. “Improvements in switching r for transformers, reactance oolís, 
деа batteries, and the like." The British Thomeon-Houston Company, Limited, 
and A, M. Hobart. Dated November llth, 1897. Switches for transformers, 
resistances, storage batteries, &o., for obtaining a fine adjustment. The turns 
are connected alternately to oontacts arranged in rows. Conducting bars sre 
arranged between these rows, and connected by a resistance from the middle 
point of which a wire leads to the main. Bridge pieces slide along the bars and 
connect alternately with the contacts in the row. The contacts are carried by, 
but insulated from, a carrier fitted with a nut which is reciprocated when the 
screw is turned. 2 claims. 


26.332. “Improvements la and relating to the jointing of electrical cables.” 
Н. E. Monier. Dated November 11th, 1891. Date applied for under Patenti dod 
Act, 1888, Sec. 108, May 11th, 1897, being date of application in France.) ele · 
graph and other cables have the insulating material placed over в joint, com. 
pressed, while cooling and setting. Two half-moulds are hinged along one 
edge by a rod, and are locked when closed by a rod on the other edge. 
Two semi-annular elastic bags fit the hollow of the mould, and leave & 
central opening for the cable. The bags are provided with tubular extensions 
into which the tubes are fitted. The extensions through which the 
tubes pass are closed by caps. Glycerine, water, air, &c., is forced into the 
bags to produce an even pressure on the insulation over the joint. The 
bags may be modifled, leaving only the outer end portions, the insulating 
material itself being forced through the pipes. 8 claims. 


26,333. ''Improvements in and relating te telegraphie receiving ratus." J. A. 
L. Dea . Dated November 11th, 1997 Bevel eine apparatus for submarine 
and other similar cables is arranged with the suspended coil] connected to the 
cable.and to а pivoted light lever means of threads, The lever ia connected to 
an influence machine, such as a mouse mill or to the secondary of an induction 
ooil. The longer arm of the lever moves over the contacts, but is not in contact 
with them. Each of the stops is in connection with a separate coherer circuit, 
or two separate levers may be employed for receiving dots and dashes. The 
coherer may be of the filings form, or may be a partially-exhausted vacuum tube 
containing ball terminals. There is a relay in the local ooherer circuit. The 
armature of the relay is in the local circuit including the recorder or translator. 
This local circuit also includes the decohering magnet, which may be & single 
stroke or operate an armature carrying serrated rods passing through the 
supports of the coherer. 6 claims. 


20,309. ‘‘ improvements in electrical measuring Instrumente.” а. K. В. Elphia- 
stone and A. C. Heap. Dated November 12th, 1897. Current meters for alter · 
nating currents. A pivoted coil carrying a pointer or recording-arm, and con. 
trolled by a spring or weight is movable about a stationary soft-iron core: 
between the ends of a laminated soft-iron magnet. This carries two sets of 
coils, disposed symmetrically to avoid magnetic leakage. One set carries the 
current to be measured, and may be in series with an inductive or non- 
inductive resistance if the instrument is used as a voltmeter. The other coils 
are connected with the movable coil by an adjustable inductive or non’ 
inductive resistance. The coils magnetise the soft-iron circuit; 8 secondary 
current is induced in the movable coil circuit. The inducations are stated to 
be practically independent of the frequency and. wave-form of the current. 
2 claims. 


26,412. "improvements in electrical transformers." The British Thomeon- 
Houston Company, Limited, and Н. M. Hobart. Dated November 12th, 1897. Trans 
formers are wound so as to allow free ventilation and also heavy insulation at 
the ends ої the layers. Corner pieces are arranged at the corners of the Sd 
and then a few turns of bare copper strips to serve as the secondary are ош 
оп. A ventilating space із thus left between the core and the coil, А layer 0 
insulating material is then placed in position and the primary coils wound ae 
there being one or more fewer turns at the ends оп each successive layer. d 
insulating layers project beyond the coils, and the insulation is t ickened. 
Finally one or two layers of secondary may be wound over the primary 
4 claims. 


20,441. “Improvements in the preparation of aooummiater plates." С. A. 
Bonnert. Dated November 12th. In making plates or electrodes, there is used 
lead oxide or lead peroxide prepared from white lead or lead hydroxide 114 801 
lytically formed such as by the process described in Specification No. 14,801, 
A.D. 1895. 1 claim. 


29.406. “An improved memoradum desk for use with tolephones and for other 
rposes.” C. Narryman. Dated November 18th, 1797. Paper rolls are held А 
5 in a bar by turn buttons, and are acted on by tension springs. jiers 
paper passes through a slot above and below & carbon sheet, between "t thé 
geared together and actuated by & bandle and under a cutter. о 40 by 
rollers is covered with rubber and is pressed upwards by & spring 80 t s 
turning the handle the paper is drawn tight from the rolls. The d pe ee фын 
to sever the used paper. Only one roll may be used. The olips hold the 
fer paper. 8 claims. | 


eant 
26,530. “Improvements In apparatus for heating hulldinge and the like by Bated 
of de Hates or electricity.” ЗР Да Berge, . Grifiths, and C. Н. Wright ic 
November 18th, 1897. Radiators heated by fluids or by electric currents, 
provided below with openings closed by flaps to admit fresh air. deposite 
air escapes by the grid above. А plate is provided to receive the dust dep 
by the air. It is supported on centres or may slide in guides во tha like may 
can be easily removed by rotating or withdrawing it, or a scraper or the li 
be employed to remove the dust from the plate. 2 claims. 

» p, Hughes. 


26,640. “improvements in electrical resistanos apparatus. shown in 
Dated November 15th, 1897. An incandescent lamp is mounted as (е lamp 
section for eontrolling the supply of eurrent to any apparatus, such 91995 The 
for examining casks, &e., described in Specification No. 8,185, A.D. ner 
lampholder is carried by the non-condueting top of a perforated eyo 
metal casing which is fixed on a weighted non-conducting base an 1 
and a vertically sliding door. Four terininals, such as are provided 18 and the 
in the edge of the base, two being connected to the lamp terminals, 

other two connected together. 2 claims, 
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ELECTRIC TRAMWAYS IN LONDON. 


IT is but repeating an oft-told tale to mention that in many 
matters affecting the welfare, the comfort, and the conveni- 
enoe of the inhabitants, London oocupies an inferior position 
to many, if not most, provincial cities. Not only are 
the arrangements of intercommunication lamentably old- 
fashioned, but the lighting of streets and open spaces is 
neglected to a remarkable degree, and it is not surprising 
that it should be held up to ridicule by intelligent foreigners. 
In an- American city of moderate importance a swift electric 
tramway service provides the most popular mode of progres- 
sion; in London, where walking is impossible, the traveller 
must use the slow and lumbering omnibus or endure the 
rapaciousness of a cab driver. There are, however, signs of 
an improved state of things so far as systems of loco- 
motion are concerned; the districts of West London are 
likely to receive the benefits of an electric tramway service 
within a reasonable period, and even the London County 
Council is prepared to modify the views which it 
formerly held, and give us a system of electrically 
operated linea. Some time ago Prof. Kennedy was 
commissioned to prepare a report on the subject, and 
in many respects the report which he has presented to the 
London Oounty Council is of the greatest importance. It 
is, in the firat place, one of the few reporta on electric traction 
prepared by an eminent English consulting engineer for a 
local governing body, and for that reason alone the con- 
clusions which he has given should be weighed with the 
greatest care. For the purpose of arriving at а just appre- 
ciation of the various systems of electric tramways at present 
in use, Professor Kennedy has paid visits to the Continent 
and to America, and doubtless the information which he has 
obtained is of the greatest value. It is not proposed to 
make any extended reference or quotation from the report, 
for we print it full in our other oolumns. But in 
order that our comments may be appreciated at their true 
worth, it will be necessary to make an occasional reference to 
some of the statements which are put forward. The systems 
upon which the Professor has reported, comprise the use of 
gas, compressed air, and electricity. Most of our readers will 
probably share Prof. Kennedy’s convictions that gas and 
compreesed air cars possess unmistakable advantages in being 
self-contained, and independent of a central source of power. 
In this, however, they share their advantages with accumu- 
lator cars, but just as we should expect the exercise of 
eaution in recommending the latter form of traction, so are 
we not surprised to learn that Professor Kennedy does not 
recommend either gas or compressed air, for the reason that 
there is not sufficient experience of compressed air traction, 
and gas traction is for the present put out of court by the 
difficulty in obtaining really suitable engines. Having, 
therefore, dismissed these systems as not possessing sufficient 
merit to be entertained by the London County Council, 
Professor Kennedy comes to consider the use of electricity. 
С 
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No one could deny that the four systems of electricity, the 
overhead, the conduit, the surface contact, and accumulator 
systems have been carefully gone into. But a most casual 
perusal of the report soon convinces one that in the Pro- 
fessor's estimation the overhead wire system is practically 
unsuited to the condition of the central London streets, 
although for thoroughfares that approach the suburbs Prof. 
Kennedy is not averse to overhead wires. Coming 
after the completion of so many important schemes 
involving the use of overhead wires, the conclusions of 
Prof. Kennedy are, to say the least, somewhat startling, 
and it is necessary to carefully consider the whole position 
of electric tramways in this country, because the proposals of 
the County Council are watched with the greatest interest 
by many municipalities, and doubtless the system they adopt 
wil be copied to some considerable extent. It will be 
admitted that the importance of the County Council's 
proposals are lessened by the fact that great municipalities, 
whose work is not one whit less useful than that of the 
County Council, have already embarked upon overhead wire 
schemes. In speaking of the overhead wire system, Prof. 
Kennedy states that when carried out as roughly as it has 
been carried out in America ita cost is very much less than 
that of any underground system, but carried out as it is 
necessary to carry out a syatem in this country the difference 
of cost is not nearly во great. It will be necessary to refer 
to this point subsequently, but when it is stated that for this 
reason the overhead system has naturally commended iteelf 
to private tramway companies and also to municipalities in 
comparatively small towns, one feels constrained to point out 
that the overhead wire system, where adopted by munici- 
palities, is not in small towns but in the great towns 
Liverpool, Manchester, Glusgow, &c. In any one of these 
cities it can be confidently stated that the tramway systems 
are equal to, if not in some respects larger than that at 
present controlled by the County Council. There are 
probably many engineers who will be inclined to agree with 
the view that the overhead wires cannot be regarded as likely 
to prove a permanent and final solution of the traction 
problem in a great city like London. Admitting that, 
however, it must not be forgotten that some system may 
arise which will do away with the necessity of using 
overhead wires, and that such a system may also render 
obsolete both the conduit and the present forms of surface 
contacts. As Prof. Kennedy points out, crossings and street junc- 
tions on the trolley system do involve a little complication in 
overhead wires, but there are many instances in this country 
where the overhead wire work is of such a description that 
very little objection can be urged against it. Moreover, much 
of the complication which at present arises at such places is 
greatly enhanced by the use of guard wires. Guard wires for 
the moet, part, especially in large cities, are necessary to give 
protection to the telephone system, but the National Telephone 
Company which owns the whole of the town overhead tele- 
phone wires of the country is gradually putting its 
overhead net-work underground, consequently in a few 
years’ time the necessity for employing guard wires 
may cease to exist. Moreover, if even telephone and 
telegraph wires were always to remain in contiguity to the 
tramway wires, we feel confident that some method would 
be evolved to obviate the use of somewhat unsightly 
guard wires. Professor Kennedy makes the statement that 


“If any private company asked permission from a com- 
mittee of the London Oounty Council to erect at 
any one of the 12 junctions, such arrangements of 
poles, span wires, stays, guys, conductors, &c., the 
proposal would be met by an absolute and unconditional 
negative.” It is quite probable that Prof. Kennedy is right 
on this point, and we firmly believe that the County Council 
would refuse permission. In raising these objections to the 
overhead trolley system, it is obvious that Prof. Kennedy is 
paving the way to the suggestion of a conduit system ; and 
it may be said that the chief part of his report is devoted to 
establishing the claims of an underground conduit or slot 
system. The Professor states: “I am glad, therefore, 
to be able to say as the result of my examination of the 
present state of underground electric tramways, that the 
laying ont and working of lines on the slot system has 
already been carried out ruccessfully on а very large scale.” 
No one seeks to deny for a moment the conspicuous and 
well-deserved success that has followed the introduction in 
some places of an underground conduit. But there ought 
to be a clear and unmistakable understanding on the part of 
all persons engaged in considering the problems of electrical 
traction that the underground system has been only 
adopted where it has been made compulsory. The 
authorities that control the roads of our cities have perfect 
and free right to prevent what may be held as spoliation, 
but it must not be forgotten that in this country tramways 
will be for the moat part operated and controlled by muni- 
cipal bodies, and naturally, whether they carry out the 
system themselves or permit it to be carried ont by a com- 
pany, their concern for the appearance of the public 
thoroughfares is the same, and admitting that, what do we 
find? Nothing lees than the wholesale adoption of the 
overhead wire system by the various large towns of the 
country. And lest there should be any misunderstanding 
on this point, we want to show that the great scheme of the 
London County Council is not the only one in the country ; 
itis probable that the tramway gystem to be converted to 
electric working wil comprise some 200 miles of single 
track and 500 cars, but the Glasgow Corporation have already 
decided to adopt a system taking 600 cars as a basis and with 
a mileage that will be probably greater than that of London. 
The Corporation of Manchester is at present engaged on a 
scheme that is of much more importance than that of the 
London County Council, Liverpool is going ahead with a 
large scheme, and these municipal authorities have con- 
sidered that the overhead wire system is the only one to 
adopt. We have a certain amount of belief in a conduit 
system, and there is no doubt that from a working point of 
view it is quite as practicable as an overhead wire system. 
It may cost a little more to operate on account of the larger 
maintenance charges, but there is no shadow of doubt that 
such a system can Ъз really considered on a practical basis. 
It must not be lost sight of, however, that a conduit system 
means a very ferious increase in capital expenditure. If a local 
authority is prepared to pay for such a system it must be 
clearly understood that it will give no better working, and 
will be, moreover, open to certain drawbacks. Prof. 
Kennedy lays considerable stress upon the fact that the 
chief engineer of one of the principal companies using both 
systems gave as his experience, that where the overhead 
system has to be provided with underground feeders and 
with handsome poles and other appurtenances as would 
meet with the approval of his municipality, the actaal dif- 
ference in cost between the two systems was very inconsider- 
able. It is necessary that fuller information should accompany 
such a statement, because it has been fully recognised by 
engineers who have carefully considered this matter that 
there is a very considerable difference between the cost of 
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constructing an underground conduit and the overhead wire 
system, even where the overhead work has been of the very 
best type. One of the most notable instances of the conduit 
system is that of New York, and there is very little doubt 
that the commercial success achieved by this line has been 
due to the splendid way in which the conduit was built, 
which, moreover, cost as much as £20,000 per mile. It is 
interesting to quote from our issue of December 2nd, 1898, 
when we made some reference to the New York conduit 
system. We said then: “ Supposing that the entire Metro- 
politan system of 210 miles should have been equipped on the 
best overhead system, instead of the conduit, a saving of 
24 to 8 million pounds sterling in the capital expenditure 
would have been effected.” We further stated that it must 
not be overlooked that the construction of a conduit, besides 
at least doubling the total capital expenditure, entails an 
enormous amount of annoyance to a city during its oon- 
struction, as the people of Brussels, New York, and Berlin 
now know to their oost. Before leaving this phase of the 
subject we would call attention to the views expressed by an 
expert of undoubted eminence in electric traction, and the 
opinions put forward by this engineer are especially interest- 
ing, because the New York conduit line, about which we have 
heard so much, was designed and carricd out by him. We 
are referring to Mr. Pearson, who was called in by the 
Liverpool Oorporation to advise on the subject of traction. 
At that time the municipality of Liverpool were in doubt 
as to the best system to adopt ; but the opinion put forward 
by Mr. Pearson was clear and emphatic on this subject. 
He stated in his report to that municipality that the 
cost of construction of the slotted conduit is very 
much greater than that of the overhead trolley, as it 
is necessary to build the oonduit in a very substantial 
manner, in order to withstand the heavy trucking and the 
effects of frost, which tend to close the slot and disarrange 
the conduit.” 

One advantage possessed by the overhead wire system 
is, one pole will frequently serve to carry wires for two 
tracks ; but with the conduit each track means a separate 
conduit, and this affects cost. of construction in a most 
striking manner. Taking Mr. Pearson's estimate for 
Liverpool, we find that one mile of straight track for over- 
head trolley would cost £5,822, and one mile of straight 
track slotted conduit system £9,648. If we were to take 
these as а basis and apply them to the 200 miles of track 
in London, a conduit system for track alone would oost the 
County Council £1,929,600, against £1,164,400 for the 
overhead., In other words, they would pay £765,200 for 
the luxury of working tramways without overhead wires. 
We are quite aware that it is not proposed to apply the 
conduit throughout, still these figures serve to show how 
enormously the expenses increase over a large system. 
Very probably Prof. Kennedy has had in view the 
permanence of the system, but one may pay too 
high a price even for permanence. In considering electric 
tramways, we do not suppose there is a single municipality 
that has not been at the beginning prejudiced against over- 
head wires. The report of the Glasgow deputation states 
that “ we started our investigations more or less in sympathy 
with this objection (to overhead wires), but we are bound to 
say that what we have seen has quite removed from our 
minds any objection to the overhead wires. Where the 
system is carried out in the most approved manner, we 
found that the wires gave only the very slighteat offence.” 
Bat even if the good citizens of Glasgow had prevented the 
introduction of the overhead system, they would have been 
completely debarred from using a conduit system, for on one 
of the principal routes the surface of the street is within 
12} inches, and at other places the arch of a bridge was 
only 44 inches from the street surface; it will be seen that 


under those conditions concrete below the central ‘conduit to 
a depth of 2 feet is quite ont of the question. Is London 


‚ in апу better position than Glasgow in this respect? There 


may not be many bridges to cross, but the amazing ramifica- 
tion of pipe work within a few inches of the street surface 
should give pause to any conduit scheme. Why, the very 
section on which the County Council proposed to try the 
conduit system is declared by Prof. Kennedy to be unsuited, 
because along this route there are “three 30-inch water 
mains at no very great depth below ground.” But if Prof. 
Kennedy and the Council is convinced that the electric conduit 


is the right thing, why try experiments? We know that 


the conduit can be made to work, and surely it is hardly 
necessary to acquire information as to management. Моге- 
over, an experiment is being already carried out for the 
benefit of the London County Ооопой, but at the 
expense of the London United Tramways Company. There 
is another point on which we should like to lay special 
emphasis. The Professor says: While admitting to the fullest 
extent that fora company whose business is to earn dividends 
for its shareholders the overhead system will appear the moet, 
advisable, and while admitting also that for small towns 
where the traffic cannot be anything like as much as, and 
where the expenditure may be proportionately much larger 
than in London, it may be desirable, on public grounds, to 
limit the expenditure to the lowest possible amount, yet in 
the case of London iteelf I submit that these considerations 
have not such weight.” Оаг contention is that it is not the 
small towns which have adopted electric tramways, but the 
large ones. It must be admitted that the central portions 
of Liverpool and Manchester are almost as crowded as 
London, yet we find that the Liverpool Corporation, after a 
deputation had inspected the European conduit systems, 
reject the conduit because it “is unsnitable for Liverpool 
tramways with their heavy and crowded traffic” ; they share 
with the Sheffield municipality the view that complicated 
tramway crossings would entail considerable constructive 
difficulties, the system is expensive to maintain, and liable to 
interruption; that in case of breakdown the difficulty of 
acoems causes serious delays; moreover, the Liverpool 
Corporation states that from a sanitary point of view an open 
conduit which cannot be effectively cleansed is objectionable. 
The Belfast Corporation are possessed of a praiseworthy 
desire to preserve intact the beauty of their streets, 
yet а cominittee declares that “the difficulties that 
would be encountered in introducing an underground 
conduit system in the lower portions of Belfast, having regard 
to the position of sewers, covered river courses, gas and water 
mains, the relation of street surfaces to high water level, and 
the necessarily wide groove required in the rails, are во great 
that the deputation cannot recommend its adoption.” The 
people of London are long-suffering, but it is to be feared 
that even their patience would be exhausted during the 
period of constructing an underground conduit. In this 
respect, the inconvenience of constructing a conduit in 
Berlin has been so great that though the Berlin police 
authorities will not permit overhead apparatus in the centre 
of the city, it was some time ago decided not to allow the con- 
struction of any more conduit lines on account of the incon- 
venience arising during construction., It will be seen 
that the objections to conduits are very real and very 
serious. They are not insurmountable, but the removal of 
the difficulties demands a price. 

Prof. Kennedy does little more than mention the surface 
contact and the accumulator, though he foreshadows the 
possibility of the former system being brought to a practical 
state. Whatever system of electric tramways is introduced 
into London, we shall rejoice to see it. We may, however, 
point out that the L.C.C. is not likely to err on the side of 
economy. 
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INDISPENSABLE ACCESSORIES 
i m = TRIC TRACTION. 


OF ELEC- 


By HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from page 214.) 


| LIGHTING COUPLINGS. 

The chief requisites in lighting couplings are simplicity 
and reliability. Fig. 63 shows a simple and effective form 
of plug connection for trailer car lighting designed by 
Messrs. R. W. Blackwell & Oo. The holder is fastened below 
the floor of the balcony ends of the main car, апа consists of 
a socketed brass projection in which the lighting cables end. 
The trailer lighting cables terminate in a plug of ebonite 
tapering into a brass holder. To couple up the two the 
trailer plug is inserted into the socket of the fixed projection 


Fic. 63.—Ргса CONNECTION FOR TRAILER OAB LIGHTING. 


on the main car, the central hollow projection in the socket 


running into the socket of the plug and receiving the central 


rod, thus doubly establishing the required connection. This 
form of coupling is very generally adopted, and fulfils the 
requisites mentioned above very satisfactorily. 


CoMMUTATOR SEGMENTS AND CARBON BRUSHES. 


As accessories only are being dealt with in this series of 
articles, there are only two connected with the motors which 
will be critically examined; the first are commutator 
segments, the second commutator brushes. To obtain the 
standard of thorough efficiency it is most important that 
commutator segments should be made from metal which is 
absolutely uniform in texture and fibre throughout, other- 
wise the flow of the current is interrupted and irregular, 
heating is generated locally, power is lost, and the segments 
are more rapidly worn out than they should be. Cast copper 
even when compressed by stamping is very far from uniform 
in texture and fibre, and is therefore not satisfactory as a 
material for commutator segments. These should be forged 
from drawn rods of wrought copper. The accompanying 
figs. (644 and 648) show the operation of breaking down 
and striking upa forged rod to prodace a Westinghouse 
commutator segment, and figs. 64с and 65 show a T.H.W.P. 
and an S.C. Westinghonse finished segment, герое; 
produced by the drep forging process, which are absolutely 
free from the imperfections of cast segments, such as porosity, 
blow-holes, &c. The process consists in forging hot, pickling 
to remove all oxides, trimming to remove the flash of fin, 
and finally hitting them a heavy blow when cold, between 


hardened and accurately gauged dies, to increase the 
"and and import smooth surface and correct taper and 
nish. ; 


BILLINGS’ PATENT iDROP-FORGED1,COMMUTATOR 
SEGMENTS. 
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BRUSHES. s 


In all motors used on electric cars where the motion has 
to.be reversed in direction, the commutator brushes cannot 
be constructed of copper, the most satisfactory material in 


Fic. 66.—Fuse BLOCK. 


this case is found to be carbon in certain forms. Carbon in: 
an ordinary way is full of gases and porosities and is there- 
fore wholly unsuitable for the purpose, as it inevitably 
produces cutting and sparking, both of which materially 
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diminish the life of the oommutator as well as the brushes 
themselves. It is, therefore, essential that the carbon of 
which the brushes are made should, like the metal of the 
commutator segments, bə uniform in texture and fibre 
throughout. Furthermore, the brushes should be self- 
lubricating without being greasy and without clogging or 
gumming at the tips. The ordinary self-lubricating carbon 
brush is deficient in all these respecta, and although cheap in 
first oost has a very short and troublesome life and is in- 
jurious to the commutator in more ways than one. There 
is, however, a patent process for producing carbon brushes 


Primary Portion 


Fic. 67.—PROTECTED TERMINAL FUSE. 


that are free from these drawbacks; by this prosess the 
gases contained in the carbon blocks are first extracted, and 
then the voids are filled by forcing in a special compound, 
which is a natural lubricant, without being either greasy or 
oily. This special compound increases. the conductivity of 
the brush and diminishes the specific resistance of the 
carbon, thus insuring better contact and smaller percentage 
of loss in the current conveyed, so that the brush is from 7° 
to 10° cooler than other types of brushes, the life of. both 
commutator and brushes being thus enormously increased, 
The brushes wear smooth as velvet, and have no tendency to 
lo crumble or break, they require little or no attention, while 
the commutator is kept constantly lubricated withont gum- 
ming the segment tips. The compact and uniform texture 


Fic. 684.—I-T-E CAR Circuit ВВЕАКЕВ.—8111, ТҮРЕ. 


of the surface of these brushes admit of their being plated 
with either copper or silver, and thus of acquiring the maxi- 
mum conductivity. The trade name by which they are 
known is the Le Valley Vitæ Carbon Brash. | 


CAR OiBcuiT BREAKERS. 


The very severe conditions under which the various 
portions of the equipment of 
electric tramway cars have to 
Work demand other and more 
adequate protection than that 
afforded by fases. The fuse 
limita are, in practice, fixed 
mach higher than experience shows is desirable to provide 
for the jamps in the current which the motors are expected 
to momentarily sustain. The consequence is, when a short 
circuit occurs or heavy ground is encountered, the fuse 

mits dangerously heavy currents to pass without even 
lowing, and much mischief may ensue unchecked. On the 
other hand, it often happens that with a heavy load or while 
ascending a steep gradient, the fuse may blow when it is 
neither expected nor required to do so; both these draw- 
backs can be remedied by the substitution of a circuit 


* ще. 


breaker for an ordinary fuse, and the former {о be 
effective must comply with the following require- 
ments :— 

1. They must counteract the careless treatment and abuse 
of equipment on the part of incompetent or reckless motor- 
men. 


Fic. 685. —I-T-E CAR CiRcUIT BReakeR.—DASHBOARD TYPE. 


2, They must prevent interference with travel and stop- 
page of service arising from the power station circuit 
reakers being brought into action through the breaking 
down of an individual car. PE 
9, They must put a stop to the arcing set up by the 
sluggishness in blowing of a heavy fuse when ground or short 
Circuit occurs, and the consequent destruction of surrounding 
material and insulation. | 
4, г must avoid the development of new faults and 
flaws in the apparatus during short circuits or ground, con- 
tingent on the abnormal carrying capacity of the fuses 


5. They must put an end to all burning and blistering of 
contacts when circuit breakers open. | 

.6. Their adjustment must be independent of friction 
springs or. other fittings liable to alteration, and when 
adjusted, they must not be able to be altered without the 
knowledge of the superintendent of equipment. 

To ensure the above characteristics, the car cirouit breaker 
must be provided with a fuse block com of practically 
indestructible material, connected with a diminutive protected 
terminal fuse, whose carrying capacity is a small fraction of 
the lowest adjustment of the instrament. This fuse must 
be connected in shunt with the cironit breaker contacts во 


as to blow immediately on the circuit breaker opening, and 


mast be readily replaceable. A record of terminal fuses 


Fic. 69.— AJAX ARRESTER. 


expended by each motor man provides a ready check on abuse 
of equipment, as when a car is properly operated, the neces- 
sity for aud consequent probability of the contact breaker 
bing opened is reduced to a minimum. 

Figs. 66 and 67 show an indestructible fuse block and a 
convenient form of protected terminal fuse, and figs. 68А 
and 688 two forms of I. T. E. саг circuit breakers, one for 
fixing on the sill, and the other on the dashboard of a car, 
d satisfactorily comply with the requirements set forth 
above. | 
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LIGHTNING ARRESTERS, 


The destructive pessage of currents of very high voltage 


may also be induced through the connections of a motor 
car, with all the undesirable peep peti detailed above, by 
the action of lightning, and here the circuit breakers would 
be inoperative, and a special appliance known as a lightning 
arrester has to be provided. To be efficient a lightning 
arrester must be extremely sensitive, and must not be liable 
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Fie. 70.—ISOLATED PLANT LIGHTNING ÁRRESTER. 


to getting out of order by contact with dust or damp. 
Fig. 69 shows а form of fuse (the Ajax) specially adapted for 
lig tning arrester construction. This consists of two pieces 
of No. 26 brass wire, each 3 inches in length, having a single 
eilk insulation, These are laid side by side for about 1 
inch, as in consecutive armature coils. This lap offers 


Fic. 71.— PLAN or CONSTRUCTION. 


abundant surface for the discharge gap which is formed by 
the two thicknesses of silk amounting to little more than 
002 of an inch. The wires are secured in position by small 
p of highly-insulating wax, and a small glass tube is 
ermetically sealed over this part of the fuse to keep the dis- 
chargers dry and clean till used. Extreme sensitiveness in 
this part of the fuse is rendered possible by its being called 
upon to act but once. The ends of the wires are 
through soft rubber plugs, which serve to hold the fuses in 
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the corrugated cover of the arrester (see figs. 69 and 70), and 
the bare ends projecting through the cover are connected with 
the line and ground terminals as shown in fig. 71. The fuse 
frame is fixed оп a marble slab, 72 inches x 11 inches x 
4 inoh, with an inductance coil in parallel, the latter bein 
00 h the switchboard with the motor and 
through that to ground. | 

The adoption of efficient circuit breakers and lightning 
arres euch as are above described, reduces the risk of 
breakdowns due to burned armatures, scorched contacts, 
and destroyed insnlation to infiuitesimal proportions, and 
thus ensures the non-interruption of service so much 
appreciated by the public. 

(To be continued.) 


THE MACHINE TOOL QUESTION. 


IN our issue of August 4th we completed а précis of an able 
paper on * Machine Tools,” read by Mr. Amos before the 

ociety of Engineers. "That the author has bestowed a large 
share of attention to the subject is clearly shown by the com- 
prehensive and thorough nature of the paper. The machine 
tool question is assuming dimensions so extended as to 
render it almost impossible for one mind to possess a 
detailed grasp of it; much more difficult is it for one firm to 


dos justice to more than a comparatively small section of the 


The Americans have more fully realised this 


cardinal truth than the manufacturers on this side, and have 


as a consequence excelled in their wares, and have thereby 
provided us food for serious contemplation. Their policy 
consists of putting into force the well-worn apothegm, 
“Tis better to do one thing well than many things 
badly." This is undoubtedly a t factor in the 
success of our country cousins. Another factor has been the 
very high cost of labour prevailing in the States; this has 
stimulated invention to an enormous extent in reducing 
hand labour to a minimum and encoureging by convenient 
arrangements the instant alteration of feed, to deal with 
changes in the diameter of work. To minimise 
the time of manipulation the handles controlling 
the various motions are all brought under the 
hand of the operator. 

An important factor in this tool question, 
and one which is frequently overlooked, is the 
miserable want of facilities that English makers 
have of becoming acquainted with each other's 
manufactures. A similar difficulty presents itself 
to the , whose knowledge of tool makers 
and types of tools is frequently of the moet limited 
character. This state of affairs is partially due 
to the jealous manner in which the manufacturers 
sentinel their workshops against each other, 
but more largely due, perhaps, to the absence of a 
journal devoted exclusively to machine tools and 
manufacture. America has at least two excellent 
papers of this character, notably The American 

achinist and Machinery. These publications 
bristle with practical matter by practical men, 
and it behoves every English manufacturer to 
include both of them in his literary pabulam. 

Added to these elements of advantage must be 
considered the difference in character of the two 
nations. We are ponderous and lethargic, while 
our “ cousins” are versatile and energetic. Oar 
brains are probably equal to those of the 
Ameri but whilst we are considering our 
ideas the latter go ahead and give effect to theirs. 
They may make more mistakes, but they “get there” sooner. 

The great cry of English makers against the lightness of 
American tools has now been silenced, with one little excep- 
tion, which is still adhered to with extraordinary pertinacity. 
We refer to the tool post, which, in the American design, is 
a paltry little pillar, with a single screw to secure the tool. 
The fact of its being so universal in America makes one 
inclined to think that prejudice has something to do with its 
disfavour in this country. 
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Whilst fully recognising the impossibility of describing 
every tool in the market, we feel that there are omissions of 
one or two tools of sufficient importance to justify our 
mentioning them without apology to the author of the 
paper. Among these is a type of large and heavy tools known 
as portable tools,” which are almost indispensable adjuncts in 
electrical factories where big units are produced. For the 
employment of these machines a large cast-iron bed is pro- 
vided and permanently fixed, the surface being cut up by 
slots in all directions, and upon this is clamped the work to 
be dealt with. Various self-contained electrically driven 
tools, such as slotters, millers, or drillers, are carried about 
by an electric crane to the required site and put to work; in 
some cases several tools may be employed simultaneously. 


Newton, of Philadelphia, among others, makes a specialty of 


this class of machine. 

Another excellent portable tool, chiefly used for engine 
work, is a planing and slotting machine, by Morton, of 
Muskegur Heights. 

Portable tools may be considered an apt illustration of the 
mountain coming to Mahomet. 

In mentioning automatic screw machines, the Cleveland 
should not b» omitted, it being perhaps the most up-to-date 
of its class, the time of changing from one size of screw to 
another being reduced toa minimum by the replacement of 
the cam plates by a simple screw adjustment. 

Mr. Brockie (of arc lamp fame) is now putting on to the 
market a very wonderful machine of the automatic character 
aud of very simple construction. 

In connection with the automatic tools, we are surprised 
that no reference has been made to the semi-automatic lathe 
of Gisholt. It is rapidly becoming a necessity in this 
country for repetition turning and boring work. e exact 
dimensions are obtained very simply without callipering, by 
means of adjustable screw stops. | 

The multiple spindle drilling machine for producing holes 
not all in a line is a most remunerative labour-saving 
device. The drills can be set in any position within the 
capacity of the machine and locked immediately, the motion 
being conveyed to the spindles by “ Hook’s” joints. 

Reference should b> made to the hogging” machine of 
Ingersoll, the principal feature of which is the cutter, which 
consists of a cylinder with a number of circular cutters pro- 
jecting like the bristles of a * hog." It is not clear whether 
the name is derived from the position of its cutters or from 
the fact that it hogs ” off the work. 

Talking of cutters brings home the importance of tool 
grinders generally, and there is absolutely none to hold a 


candle to that of Sellers, which is the prototype of the 


Gisholt. | 
- "The draw shaper is, perhaps, a type of tool known too well 
to require description. 

In the way of “special tools” the 4-spindle boring 
machine of Newton's is well worth consideration. By its 
use the four journals are bored simultaneously by four inde- 
pendent boring heads with 6-inch spindles. This arrange- 
ment obviates a boring bar and its contingent spring. 


With regard to the question of motor attachments one 


cannot feel very proud of Muir's drill, which does not give 
one the impression of being more than an afterthought. 

In conclusion, the industry is certainly indebted to Mr. 
Amos for directing its attention in so able a manner to a 
subject of so much importance; he strongly recommends 
that all Eoglish engineers before purchasing tools to any 
extent should cross the “herring pond” and see these 
wonders for themselves. 


SOME NOTES ON THE ELECTRICAL 
MACHINERY AT THE COMO EXHIBITION. 


By KENELM EDGCUMBE, Assoc.M.Inst.0.E, 


ALTHOUGH the Como Exhibition has baen completely destroyed 
by the disastrous fire of a few weeks ago, some notes on the 


more important electrical engineering exhibits which it con- 


tained, may perhaps be of interest. With the exception of 
two or three German firms, all the heavy machinery exhibited 
was of Italian make, and ing few features of actual 
novelty, was, perhaps, chiefly of interest as indicating the 


present tendency of “Continental” design. For although 
the conditions obtaining in the various European countries 
obviously differ enormously from one another, yet there is 
far greater similarity observable between machines built in 
Italy and Sweden, for example, than between those produced 
by two such near neighbours as Great Britain and, say, 
Belgium. 

Whatever may be the cause of this state of affairs—and 
p the difference in the ratio of cost of material to 
cost of labour has much to do with it—any such collection 
of Continental machines possesses a peculiar interest for 
British engineers. 

In a general way, the most noticeable features are (1) 
the well-nigh universal use of carbon brushes (and the 
extremely simple and compact brush-holders used therewith), 
@) The almost entire absence of the oo upright two- 
pole horse-shoe magnet. The majority of the smaller 
machines ате of the ironclad type, often with a pair of 
virtual poles, thus forming a four-pole system. (3) The 


various devices in use to prevent sparking with slotted 
armatures. In this connection it may Ъз noted that the 
Allgemeine Elektricitäts-Gesellschaft appears to be abandon- 


ing the Dobrowolski cast-iron pole bushing, except for 
quite small motors, in favour of the Schuckert skew cut 
horns. The most usual device, however, and one which has 
probably been adopted from American practice, is merely to 
cut down the pole tips so as to concentrate the field by 
lengthening the air gap under the horns. (4) It may be 
remarked that in nearly all cases marble is used for switch- 
boards instead of slate. This is partly because the former 
is inexpensive in Italy, and partly owing to the fact that 
much of the slate contains veins of metal, and is therefore 
unrelisble for this purpose. It is becoming the almost 
universal practice to employ an iron frame-work for the 
pane 


lg. 

Coming now to the actual exhibits. Among those of the 
Italian firms, perhaps the most interesting display was that 
of Messrs. Brioschi, Finzi & Co., of Milan. They showed 
a three-phase inductor alternator of a type which they have 
constructed for some 12 months with great success, and 
which presents some interesting features. Fig. 1 shows 
this machine. The output is 150 Kw. at 900 volts. As will 
ba seen from the figure, the field winding is not only fixed, 
but is wound in slots on the same laminated core as the 
armature winding. In the icular machine under con- . 
sideration, the inner and outer seta of coils form the field, 
while the armature coils, which are of the ordinary type, are 
* sandwiched " in between them, thus reducing magnetic 
leakage to a minimum, though of course making efficient 
insulation more difficult at high voltages. It will be readily 
seen that as the six laminated poles revolve, the permeance 
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changes in such a way as to cause the field to rotate, and in во 
doing to cut the armature conductors. These machines, 
which are said to come out slightly more expensive than those 
with revolving magnet coils, have the great advantage of 
enabling the armature and field coils to be replaced with the 
greatest ease, and without its being necessary to remove the 
magnets. ME 

Fig. 2 shows in longitudinal section a 200 xw. single- 
phase alternator with magnetic clutch, built by the same 
firm. As will be gathered from the figure, the exciting coil 


of the clutch is in series with the field coils, the current being 
conveyed to the rotating part by two slip-rings. On test 
this machine gave the following results — With & non- 
inductive load, the fall load efficiency was 98 per cent., 
and the drop in volts, from no load to full load, was 6°5 per 


cent., the full load voltage being 400. With a load having - 


a power factor of *8 the efficiency fell to 92 per cent. and the 


drop was 25 per cent. The short circuit current proved to 
b» 1,450 amperes, or about three times the normal. | 
This firm makes а speciality of small motors for drivin 
various classes of machinery, but more especially that ied 
in the silk industry, for which Northern Italy is so famous. 
For this purpose the motors used are chiefly of the enclosed or 
semi-enclosed type. Fig. 3 shows a four-pole enclosed con- 
tinuous current motor of 4 H.P. When the lid is down the 
motor is hermetically sealed in. The chief peculiarity of 
this motor is that the entire magnetic circuit consists of 


body is so suspended as to be capa 


laminated iron—not so much to eliminate eddy currents in 
the poles as to reduce the cross field due to armature reaction. 
For this purpose the laminations must, of course, be parallel 
to the armature spindle, thereby offering a greatly increased 
magnetic resistance to the cross field. The armature, which 
is slotted, is wound with Eickemeyer coils, held in place by 
bands. The efficiency of this motor is 85 per cent. 
at full load. There is also a three-phase 2-H.P. motor, 
arranged for driving a lathe. The speed is reduced 
to 200 revolutions per minute by gearing fixed to the 
motor body. This gearing, which consists of a raw- 
hide pinion driving a cast-iron spur-wheel, has an efficiency 
of 95 percent. That of the motor is 79 per cent., so that 


the combined efficiency reaches 75 per cent. at full load. 
The motor is so pivoted that its weight is partially supported 
by the driving belt, thus securing an even tension on the 
In the case of motors driving textile machinery through 
intermediate gearing, it is usual to support the motor on 
springs, so as to avoid all shocks. Fig. 4 shows such an 
arrangement applied to a сараа motor. The motor 

le of swinging about the 


axle of the driven machine, its-weight being carried by the 
two vertical spiral springs. In order to keep the motor in 
position two horizontal springs are applied, one on each side, 
to an extension of the under side of the case, as will be seen 
from the figure. By the simple expedient of hanging the 
motor slightly eccentrically, the distance from centre to centre 
of driver and driven can be easily adjusted. 

- The most noticeable feature about the enclosed motors 
built by this firm is that the outer surface of the case is pro- 
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vided with a series of ribs, which serve the double purpose 
of strengthening the construction, and of increasing very 
greatly the cooling surface. In the 1 н.р, motor the 
surface is nearly 40 per oent. greater than that of the 


Fra. 6. 


corresponding size without ribs. This device is now 
ee in nearly all enclosed motors, for with such 
machines the provision of sufficient radiating surface is 
always a matter of some difficulty. As an example of the 
great increase of surface thereby obtained, 
it may be mentioned that in the case of a 
15 H.P. three-phase motor there is a gain of 
85 ME cent. due to the ribs. 

he Allgemeine Elektricit tite-Gesellschaft 
showed a large number of small machines, 
of which, perbaps, the most interesting 
are their portable drilling motors. Fig. 5 
shows one of these with the case open. It 
consists of a continuous current motor of 
1 нр, in а cast-iron box, provided with a 


Fig. 7. 


movable handle, by means of which the 
whole can, if required, be slung from a 
crane, either for transport or to enable the 
motor to be brought olose up to ita work, 
as, for example, in drilling girders in posi- 
tion. The is reduced by means of 
three spur-wheels to 210 or 450 revolutions 
per minute ively. By means of a 
lever either of these speeds can be applied 
to the drill, or it can be stopped altogether 
without switching off the current. In the 
case of three-phase drilling motors, one of 
which is shown in fig. 6, provision is alao 
made for driving direct off the motor 
spindle, if required, so that besides the two 
speeds above mentioned, a speed of 1,440 revolutions per 
minute can be obtained. The weight of the continuous current 
1-H.P. motor is 5 owt. complete, and that of the corresponding 


Elce Rev. 


three-phase machine, slightly lees. Besides the песевғагу 
etarting gear, each motor carries a small tool box and several 
yards of twin cable wound on a drum. As will be seen from 
the figures; each of the wheels, of which there are but two, 
can be locked by means of a set-screw, во as to prevent the 
motor moving, owing to ita vibration. Power is transmitted 
to the drill either by flexible shafting or by a telescopic shaft 
having a universal joint at each end. The former, which 
ranges from 5 feet 8 inches to 8 feet 6 inches in length, is 
constructed to transmit 2, 75 and 1°5 Н.Р. respectively, at 
200 revolutions per minute, while the latter transmits 1°5 
H.P. at the same speed, and can be extended from 4 feet to 
6 feet 7 inches in length. The flexible shafts require su 

porting in the middle when running. In order to enable 
several drills (up to four) to be driven by one motor the 
maohine shown in fig. 7 has been devised. The four upper 
spindles which communicate through flexible shafta with the 
various drills are driven by the lower spindle, which in ita 
turn is connected by means of either a flexible or telescopic 
shaft, with the motor. This machineis designed to transmit 
1:5 Н.Р, at 200 revolutions per minute, and weighs about 


1 owt. 
( To be continued. ) 


THE J. & P.“ ELECTRICITY SUPPLY METER 


Тнв meter, to which we briefly referred in a Note not long 
ago, we have now had the pleasure of examining. We give 
below a description of its mechanism, with photographs. 


— 


“J. AND Р.” Mergen: Faonut Уш. 


It is a true integrating ammeter for direct or alternating 
currents, the integration being intermittent—that is, the 
current is measured at equal intervals of time (usually 30 
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seconds), and а nding record is made, which repre- 


sents the product of the current strength and the time for 


each such interval. By substituting a wattmeter for the 


ammeter the instrument becomes an integrating wattmeter, 
which records the energy supplied to a circuit in Board of 
Trade units, | 

In passing, we take this opportunity of protesting against 


the misuse of the phrase “recording wattmeter.” We assert . 


that 99 per cent. of the engineers who use this term have 
never set eyes on a recording wattmeter, whick is ап instru- 
ment for recording power used at any instant by means of a 
line traced on a revolving paper cylinder, just as a recording 
voltmeter registers the ure which exists at any instant 
in a similar manner. The proper expression for a meter 
which records Board of Trade units is integrating wattmeter, 


or energy-meler, or watt-hour meter; similarly, a meter 


of power is said to be less than 1 watt—a very important 
feature. The key is always closed when the pendulum is at 
rest, so that the moment the main circuit is closed the pen- 
dulum starts swinging Mo and by making the key . 
of two springs of unequal length, a rubbing action is 

obtained, which ensures good contact. The motion of the 
pendulum is communicated to the mechanism by means of 
а roller carried on the dulum rod, which tilts an alami- 
nium lever once in each vibration. and thereby rotates the 
ratchet wheel, w, through one tooth. The arbor of the 
ratchet wheel carries a double-ended crank, D, which revolves, 


. with the wheel, once in 30 seconds. The ammeter consists 


of a solenoid of heavy copper strip, 8, in the main circuit, 
and a fine iron wire, w, which is 0:018 inch in diameter 
and 2 inches long; the latter is suspended in the upper 
end of the solenoid (which is about 4 inches long) 
from a pivoted arm, which is con- 
trolled by two hair springs, and which also 
carries the pointer, p. The pointer is 
normally held fast by the clamp, с, but 
during a certain part of each revolution 
the crank, р, raises а wire which tilts the 
clamp and sets the pointer, p, at liberty to 
take up a position corresponding with the 
current strength; during this operation 
the other end of the crank travels over 
the curved part of the aluminium lever, 
L, holding it at reat. The clamp is then 
applied, and the lever, L, by the continued 
motion of the crank is allowed to drop 
slowly, until the feeler, r, rests against the 
pointer; the end of the lever is provided 
with a light steel V-shaped pawl, ehich 
resta against the edge of the thin aluminium 
wheel, A, and as the crank comes into con- 
tact with the other end of the lever, the 
pawl engages the rim of the wheel and 
carries it round gy in а distance exactly 
proportional to the displacement of the 
ammeter pointer. The pawl is a specially 
noteworthy detail; it will be seen that 
the combination is exactly similar to that 
of a pawl and a ratchet wheel with an 
infinite number of teeth, so that there is 
no backlash or lost motion. A similar 
pawl or detent, d, is fixed to the frame, and 

vents the wheel, a, from being carried 
Pack warda by the slight friction of the 
pawl attached to the lever. The wheel, 4, 
is connected by the usual gearing with a 
train of dials, the largest of which can be 
read, in the 10-KW. size, to 0'1 B. T. U. with 
ease, It is under consideration to replace 
the dials by numbered drums, as in revolu- 
tion countere, &c., to further simplify the 
readings. A novel addition is that of a 
scale, visible from the outside, by means of 
which the consumer can tell at a glance 
what current he is using—if he wants to 
do so. The scale divisions are perfectly 


“J, лир P." Merge: Back VIAW. 


which records ampere-hours is ап tntegrating ammeter, or 
quanisty-meter, or ampere-hour meter. | 
The meter itself presents many novel features. The con- 
trolling pendulum, which drives the mechanism, consists of 
an aluminium rod, P, pivoted at the top, and carrying в 
leaden bob; the latter swings in a separate chamber, and its 
beat is lated by means of the lock nuts seen on the front 
of the rod. There is a emall electro-magnet, м, connected 
in series with a resistance, B, and a key, x, across the service 
maius; the pendulum rod carries a loose steel pawl, which 
trails freely over а block of fibre on the upper side of the 
key when in full swing, but fails to clear the block, catches 
in a notch, and depresses the spring contact when the beat 
falls to а certain minimum extent. The key is thus momen- 
tarily closed, and the electro-magnet energised ; this happens 
at intervals depending upon the supply pressure, on the 
" hit-and-miss"" principle, but the effect on the isochronism 
of the beata is inappreciable, while the average consumption 


uniform right across the scale. To over- 

come the slight inacouracy at very low cur- 

rents, owing to the iron wire not being satu- 
rated, a very clever device is adopted: One of the controlling 
hair-springs is firmly attached both to the frame and to the 
ammeter movement ; the other, which is much weaker, is 
fixed to the latter only, while its outer end is free to rotate 
with the movement through а small angle before meeting a 
stop. In this way the controlling force is diminished for 
currents below the saturation value. 

To convert the instrament into an energy-meter, the 
ammeter is replaced by an ingeniously contrived wattmeter, 
which, however, is the subject of patents not yet completed, 
and cannot be here described. The instrument is otherwise 
unc 

The logs in the main coil is very small, not exceeding 8 
watts in the 100-ampere siz» at full load, and frictional 
errors are entirely absent. The framework and the base are of 
cast-iron. Levelling screws and a spirit level are provided in 
the lower chamber, which contaius also main terminals of an 


improved form, and a catch, c, by means of which the 


* 
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pendulum can be clam for tra t and freed when 
the meter is fixed in one d 

The whole of the mechanism is enclosed in a case, which 
is sealed by the makers. The lower chamber, which con- 


tains all requirements for setting up and starting the. 


meter, is provided with a door which can be sealed by the 
supply undertakers. High insulation is maintained 
throughout. 

The meter, which appears to us to attain a high level of 
excellence and simplicity, is being manufactured under the 
supervision of the inventor at Messrs. Johnson & Phillips’ 
works, Old Charlton. 

The makers guarantee to keep the meter in good going 
order, free, for two years, provided that the works are not 
tampered with, and certify that the error at no part of the 
range exceeds 1 per cent. 


THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


: (Continued from page 224.) 
WE thus find that after reducing the paying words to four 
per mionte by “а process which interested the Committee 
very much,” and deducting from that limited output still 
another eight-letter word per minute, to ease the pressure of 
work, the relays of clerke, although tired of sending these 
three words per minut», could still continue transmitting the 
messages for a longer period than 10 hours out of the 24, if 
such work presentad itself! It certainly must be admitted 
that it is more fatiguing to send three words per minute 
than, say, 18; and from that point of view it is really a 
cruelty to the clerk to deprive him of the extra word per 
minute under the plea of over-pressure, even although he bas 
"o the 34 words of non-paying traffic to relieve him of 
strain. 

‚ We have gone into this poros of the subject at con- 
siderable length, as being probably that which would be of 
most general interest to readers of the REVIEW, and having 
examined the various opinions expressed as to the carrying 
capacity of various cores, and the relative proportions of 
paying and non-paying traffic, we will now refer briefly to 
the probable revenue which the Pucific cable might be ex- 
to earn under the conditions which we have detailed. 

е have shown that on the part of the Eastern Extension 
Company, who are not unnaturally opposed to the laying of 
а competing cable, the estimated traffic, as allowed by them, 
isunduly small, being only 672,000 paying words out of 
the 1,918,000, which formed the total transmitted in 1895 ; 


although, even with this division of the traffic, the Eastern 


Extension Telegraph Company anticipate а reduction in their 
receipts of £118,000, should the present rates be maintained 
(which cannot be expected), or an annual reduction of 
£197,000 in their revenue, should the rate be reduced to 83. 
per word. This estimate appears to be madeon the assump- 
tion of a non-elastic traffic, and the large inorease in 
the volume of the traffic which experience leads us to expect, 
consequent upon any considerable reduction in the rate, has, 
apparently, not entered into this calculation. This is strange, 
as not long after the Eastern Extension Company reduced 
the Australian rate from 9з. 4d. per word to 4s. 9d. per word, 
the traffic increased so rapidly that the total revenue at the 
reduced rate soon exceeded that of any previous year. The 
ntatives of the Eastern Extension Company, ignoring 

this experienoe, anticipate that they would be unable to pay 
dividends from the Australian traffic, and that “it would be 
unfair to make the telegraphing public of China, Java, &c., 
Ry higher rates than necessary for the benefit of Australia.” 
d yet, with this sensitive regard for the purse of the 
public, this company does not seem to realise the nnfairness 
of subjecting the telegraphing public of India to higher 
rates than they should be charged, во that the Eastern Exten- 
tion Company, who do not carry messages to Europe, should 
derive a benefit from the joint purse agreement which they 
have with the Eastern and other lines which do carry these 
messages, The Marquis of Tweeddale assumes that, taking 
&rate of 33. per word between Australia and England, this 
amount would be divided up as follows :—2d. to Australia, 


4d. for the transit of America, and le. for the Atlantic cable 
which carried the message, leaving 1s. 6d. ав the share of the 
Pacific cable. Mr. J. C. Lamb pointed out that the Govern- 
ment officers in England could do nothing to collect traffic 
for the Pacific route, except in as far as they would be bound 
by an old agreement with the Anglo-American Telegraph 
Company, which was made between the Duke of Montrose, 
as Postmaster-General, and the Atlantic Telegraph Com- 

ny and the Anglo-American Telegraph Company in 1868 
(31 years ago). This agreement was scheduled to the Tele- 
graph Act, 31 and 32 Vict, c. 110, and the seventh clause is 
as follows :—' The Postmaster-Ganeral to hand to the com- 
panies in London all messages which can be sent by the 
companies! cables, and the companies to band to the Post- 
master- General in London all m sages received through the 
cables, unless otherwise expressly required by the sender in 
either case.” No limit of tim» is mentioned in this agree- 
ment, but it appears that a memorandum was passed between 
the Postmaster-General and the companies relative t^ the 
above Act of Parliament, by which the agreement is limited 
to 80 year, with clauses ires: for a revision of its terms 
at various specified periods. As the 80 years mentioned in 
the me morandum have expired, it would be of interest to know 
what revision has been made, as the Act must have the effect 
of placing the majority of the Atlantic traffio originating in 
the United Kingdom at the disposition of the Anglo- 
American Telegraph Company, who аге thus, to a great 
extent, supported by the English Government agaicst 
competition. CN | 

Mr. Lamb criticises the possible action of the Commercial 
С.Ь!в Company in regard to the collection of traffic for the 
Pao: fic route, by saying that it would “ give rise to a certain 
amount of adverse comment that a cı mpetitive foreign com- 
pany was practically acting as agent for a Goverp ment line.“ 
which presumably means that it would be indelicate on the 
part of the Commercial Cable Company to attract traffic over 
their cable, if to reach its destination such traffic had 
ultimately to pass over the Pacific cable. 

Mr. Lamb also said that the Post Office could do nothing 
towards procuring traffic for the Pacific cable, but does not 


вау by which vid, “ Pacific” or '* Eastern," the unrouted 


messages handed in at Eaglish telegraph offices would be 
sent. In virtue, however, of the Act above cited it appears 
that the English Post Office would be compelled to 
hand all unrouted traffic for Australia over to the 
Anglo-American Company, which is, of course, equivalent 
to routing this traffic vid Pucific. This witness agrees 
pretty nearly with the Eastern Extension Company's 
representatives in estimating that one-third of the traffic 
from Australia would be all that would fall to the share of 
the Pacific route, and that with a 33, rate the Pacific cable 
would retain about 18. 6d. At this rate Mr. Lamb estimates 
that for the firat year the revenue of the Pucific cable would 
be £46,500, and that, with a traffic increasing at the rate 
of 7 per cent. annually, in the tenth year the revenue would 
be £85,480. In general reference to the laying of the 
Pacific cable, after referring to the probabilities of cables 
being laid across the Pacific by foreign Governmente, the 
chairman put the following question to this witness :— 

. 2,395. You would rather see a cable across the Pacific going to 
Japan and Ohins aud to Australia respectively entirely in foreign 
hands than you would see a British cable in British hands if it was 
subsidised by the British Government ?—Well, I would rather put 
my answer in this way: that I doubt whether the British Govern- 
ment would be justified in subsidising the cable across the Pacific 
in order to prevent a foreigner from laying a cable, bat of course I 
would prefer that the whole enterprise, if it is carried out, should 
be in the hands of the British. 


Mr. R. K. Gray pointed out that New South Wales, 
Victoria, Queensland, and New Zzaland being interested in 
the Pacific cable and controlling the collecting statione, 
would probably give all their messages to this cable, while in 
England all the trans-Atlantic cable companies would be 
anxious to have an increase of traffic, and would therefore 
оь роза hed е 1 des m сое Britain. 

e Eastern the Indo- Euro egraph Companies 
being the only collectors in Britain for the Dio cables 
have 16 collecting offices in the United Kingdom, while the 
trans-Atlantic companies have amongst them 58 collecting 
centres. | 

Mr. Reeves in his evidence laid stress оп the steady growth 
of telegraph business in New Zealand daring years in which 
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this colony was “ поё specially prosperous.” Mr. N. Cork 


expressed the opinion that the volume of telegraph business 
with Australia is constantly increasing, his own experience 
being that between 1891 and 1896 the increase in the 
nomber of messages was 63 per cent. The witness also 
gave an interesting account, showing how the use of the 
telegraph is gradually but steadily growing in banking busi- 
ness as the rates are decreased. 
Messrs. Т. E. Doxat and C. U. Kingstor fully corroborated 
the opinion expressed by Mr. Cork. | 

Sir Sandford Fleming, on a basis of а 8з. rate between 
England and Australia, assumes that the Pacific cable will 
take 28. of this amount, and that 50 per cent. of Australian 
traffic, including the traffic which will arise in Canada, will 
accrue to the Pacific line. He also pointed out that during 
the last 20 years the average increase in traffic had been 86 4 
per cent., and that in bis estimates he had taken less than 
balf of this increase on which to base his calculations. 


IPSWICH AS AN ENGINEERING CENTRE. 


By E. K. SCOTT. 


Ir is rather surprising that of the London firms who from 
various reasons have found it advisable to remove their 
works into the country, none should bave hit upon Ipswich. 
This town seems to be eminently suited for the establish- 
ment of engineering works, especially those laying themselves 
out for colonial and foreign trade. Situated as it is on the 
Orwell, which is practically an arm of the sea, fairly large 
steamers can came rigbt up to the Ipswich quays, and in any 
case it is an easy matter to barge down to Harwich and load 
direct on to ocean-going boats. 

The steady expansion of such well-known firms as Messers. 
Ransome, Sims & Jeffries and Messrs. E. R. & F. Turner 
shows that Ipswich is a good centre for engineering work, and 
also indicates that suitable workmen and mechanics are to be 


found in the neighbourhcod. With the value of land 


incressing во rapidly, London will become more ard more 
the city of the middleman, the merchant, and the banker. It is 
certainly no place for the working mechanic, who likes a bit 
of ground where he may grow his own vegetables and fruit. As 
Mr. Orcutt has so eloquently pointed out in the Engineering 
Magazine, the prosperity of an engineering works is intimately 
bound up with the well being of the workmen, and this is 
one of the principal reasons why up-to-date engineering 
establishments in provincial towns go ahead so much more 
rapidly than old established works and firms which continae 
to carry on in London. 

As with Newcastlc-on-Tyne, Ipswich is only sei ved by one 
railway, but the Great Eastern Company treats the town 
exceedingly well. The London service consists of over 24 
trains each way daily, the time occupied by a single journey 
being only 14 hours. Day excursions are ron to Manchester 
for 6s. return as a regular thing. and the boat service from 
Harwich to Antwerp and the Hook of Holland is one of 
the most remarkable instances of railway company’s enter- 
prise which this country can show. 

Messrs. Reavell & Co. have recently set up works in 
Ipswich for the manufacture of high-speed engines, and 

еввгв, Maudslay, Sons & Field are moving down there 
from Westminster Bridge Road. It is also rnmoured that 
: ag works for the manufacture of torpedoes is about to be 
started. 


CORRESPONDENCE. 


Bankruptcy Proceedings. 


In your report of my public examination, you have 
omitted a very important fact which is sure to do me a great 
deal of harm in the electrical world. Out of the liabilities 
which were returned at £4,514, the London and District 
Bank has в claim of £3,464, which I stated in my exami- 
nation I knew nothing about. They kept the books, received 
all takings, and found all monies to carry on the business. 


The evidence given by 


How then could I owe them this money when | received 
from them only my salary ? 

I took sole control of the business November 24tb, 1898, 
at which time the liabilities to creditors was £1,300. On 
June 8th, when tke petition was presented, the liabilities 
had been proved to be only about £800. Add to this £150 
Which I agreed to pay the bank for the £120 they paid the 
official receiver for the estate of Inrig & Chester, gives us a 
total of £950. This sum includes £250 claimed for goods 
on order but not delivered, so that my total indebtedness is 
only about £700. 

At the time the bank took this drastic action I had on 
my books orders for about £2,000 worth of work, on which 
about £600 had been spent. The value of my machinery, 
stock, and plant at invoice prices was £1,864. 

I took the bu:inees over from the bank with a debt of 
£1,800, and in seven months I had paid off £600 of this, 
and could have cleared it all in another four months. 

The bank is clearly liable for all these trade debts as there 
was double the amount when I took control, but had they 
left me alone I could and would have paid them all. 


Alec Gavan Inrig. 


CORRESPONDENCE.—Pressure upon our space compels us 
to hold over until next week a letter by Mr. Arthur Shippey 
on “Converting old electrio lamps into new,” also another 
communication from a correspondent on the Renewable 
lamp.”— Eps. ELEC, Rev. 


THE TELEPHONE BILL. 


THE Telegraph Act, 1899, is not a very voluminous 
document, so that we are enabled to print it in full for 
our readers’ information. By this Act, the Government 
afford facilities for competition in a service in which 
there should be no competition, and defer indefinitely, 
if they do not altogether prevent, the acquisition of a complete 
service by the State. We do not think this Act can be 
regarded otherwise than as a temporary measure, but we 
hore, nevertheless, that the popularisation of the telephone, 


which is desirable—indeed, necessary—may be one of its 


results, 


An Act to make further Provision for the Improvement of Telephonic 
Communication, and o:herwise with respect іо Telegraphs. 
| August 9:h, 1899.] 


Be it enacted by the Queen's most Excellent Mejesty, by and with 
the advice and consent of the Lords Spiritual and Temporal, and 
Commons, in this present Parliament assembled, aud by the authority 
of the same, as follows :— 

1. The Treasury may, without prejudice to the exercise of апу 
powers previously given for the like purpose, issue out of the Con- 
solidated Fand or the growing produce thereof such sums not 
exceeding in the whole the sum of two million pounds, as may ba 
hen by the Postmaster-General for the purpose of the 
Te egraph Acta, 1863 to 1697, according to estimates approved by 
the Treasury, and sub-sections two and three of section one of the 
Telegraph Act, 1892 (which relate to the mode in which money 
as i ре eee) shall apply with respect to the sum so authorised to 

o issued. 

2.— (1.) Where the council of a borough or an urban district are 
licensed by the Postmaster-General to provide a system of public 
telephonic communication, they may defray the expenses of exercis- 
ing the powers conferred by the license in the case of a borough out 
of the borough fund or borough rate, and in the case of an urban 
district not a borough out of the rate out of which the general 
expenses of the council in the execution of the Public Health Acts 
are defrayed, and may borrow money for the purpose in accordance 
with the Public Health Acts, but in the case of a borough any 
money во borrowed shall be borrowed on the security of the borough 
fand or borough rate ; and the council may, subject to the provisions 
of the Telegraph Acts, 1863 to 1897, and of the license, exercise their 
powers under the license throughout the area for which it is 
granted, although part of that area may be outside the borough or 
urban district. 

(2.) In the application of this Act to Scotland, a Royal or Parlia- 
mentary burgh shall be substituted for a borough, and a police burgh 
for an urban district, and ths town council or commissioners thereof, 
as the case may be, for the council of a borough or ui bm district, and 
for the borough fand or borough rate, or rate out of which the 
general expenses of an urban district council in the execution of the 
Public Health Acts are defrayed, there shall be substituted the police 
or the burgh general assessment, or, where there is no assessment во 
named, an assessment under any head of the burgh assessments or city 
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rate under any local Act payable by occupiers only; and the town 
council or commissioners, as the case may be, may with the consent of 
the Secretary for Sootland, borrow for the p of this Act on the 
security of that assessment or rate, but subject to the conditions 
Pe си A payment of loans prescribed by the Public Health (Scotland) 

(3.) In Ireland expenses incurred for the purpose of this section 
may be deftayed as expenses incurred in the execution of the Public 
Health (Ireland) Acts, 1878 to 1896, for sanitary purposes, and money 
may be owed accordingly. 

3.—(1.) Where an existing company have before the passing of 
this Act, ander a license from the Postmaster-General, provided 
a syetem of public telephonic communication in any exchange 
area, and it is proposed to grant a new licente toa local authority 
or to another company to provide public telephonic communica- 
tion in the same exchange ares, or any part thereof, then, if the 
existing company consent to it being made a condition of their 


(a) that they will not give favour or preference to any person 
whomsoever within the area specified in the new license, and 
will not, within that area, as a condition of giving a service, 
require from any the grant of any facility except for the 
purpose of supplying telephonic communication to that person ; 


(5) that their charges shall not, within the area in the 
new license, exceed the maximum rates or below the 
minimum rates authorised in that behalf by the Postmaster- 
General witbin that area, 
it shall be a condition of the grant of the new license, that where it 
is proved to the satisfaction of the Postmaster-General that the 
` existing company have incurred or contracted to incar, in the area 
specified in the new license, material expenditure in laying down 
underground wires, and have by agreement with any local authority 
within that area acquired powers for that purpose, those powers 
shali continue for the period specified in the new license for the 
duration thereof, bat, subject as aforesaid, on the terms and con- 
ditions specified in the agreement (including any provisions thereof 
for determination on breach of covenant), except so far as they 
may ib. varied by any subsequent agreement with the local 
authority. i 

(2) Where an existing company is at the passing of this Act under 
a license from the Postmaster-General supplying public telephonic 
communication in any exchange area, a to provide a system 
of public telephonic communication within the same ares, or any part 
thereof, shall not be granted by the Postmaster-General to any person 
от body other than the council of a borough or urban district, unless 
it is shown to the satisfaction of the Postmaster-General that the 
application for the license is approved by the eouncil of each borough 
or urban district within which it is proposed by the application to 
establish a telephonic exchange. | 

(9.) An existing company shall not, without the consent of the 
Postmaster-General given after the passing of this Act in each case, 
open an exchange in any exchange area in which they had not, before 
the passing of this Act, established an effective exchange. 

(4.) Where a local authority or a new company, under a license 
from the Postmaster-Goeneral, provides a system of public telephonic 
communication in the whole or any part of an exchange area in com- 
pud with an existiog company licensed by the Postmaster-General 

ore the passing of this Act, then, if the existing company consent 
to it being made a condition of their license :— 

(a) That they will not give favour or preference to any person 
whomsoever withiu the whole of the exchange area in question, 
and will not, within that exchange area as a condition of giving 
a service, require from any person the grant of any facility 
except for the рагрове of supplying telephonic communication 
to that ; An | 

(Ъ) thas charges shall not within the whole of the exchange 
area in question exceed the maximum rates and (where the com- 

ny are empowered by agreement with the local authority to 
Ey underground wires) shall not fall below the minimum rates 
authorised in that behalf by the Postmaster-General within the 
|. area specified in the new license, 
the license of the existing company shall within the whole of the 
exchange area in question be extended and continue for the period 
specified in the new license of the local authority or new company 
for the scars of X new 5 eines as Ls nel dine 
Act, the ons of the license company u 
any provisions thereof for determination on breach of covenant) shall 
remain in force. 

(5.) If the license of an existing company is, under the provi 
of this section, extended in respect of any exchange area for a period 

not less than eight years beyond the term existing at the passing 

f this Act, the company shall, at the request of any other licensee 
of the Postmaster- providing public telephonic communica- 
tion in the whole or any of that exchange area, and under such 
circumstances and on such terms and conditions as may within six 
months from the passing of this Act, be prescribed by an order of the 
Postmaster-General, made with the approval of the Treasury, afford 
all proper facilities for the of telephonic messages 
between persons using the system of the company (either in the 
whole or in of the exchange area, as the Postmaster-General 
may prescribe) and persons using the system of such other licensee, 
provided that the licensee so requiring inter-communication shall in 
any sach case afford similar facilities. 

(6.) For the purposes of this section, the expression exchange 
area" means an exchange area as defined by any agreement made by 
an existing company with the Postmaster-Genoral before the passing 

Act 


this Act. 
4. This Act may be cited as the Telegraph Act, 1899, and may be 
cited with the Telegraph Acts, 1863 to 1897. 
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BUSINESS NOTICES, &c. 


Electrica] Wares Exported. 


Win mupina Аса 16TH, 1898. | WII nme Ava. 1бтн, 1899. 
Adelaide К .. Value oa Adelaide. Teleg. mat. Value пег 


Alexandria .. Amsterdam. 
Antwerp 45 Bombay А sits T e 52 
Bombay 28 Brisbane  .. zs ay 9s 27 
Bordeaux 25 Buenos Ayres à T .. 845 
Bolougne 225 i Teleg. mat. e 29 
Buenos Ayres s us 9 Calcutta "M d . 214 
Calcutta  .. m EE . 691 m Elec. cable. .. 288 
Cape Town .. is .. 14 5 Elec. machinery — .. 2,770 
Colombo A ats ix , 287 » Teleg. wire T 71 
Demerara .. E ve 9 Cape Town .. rs Vs . 494 
" Teleg. mat. 640 Christiania. Teleg. mat. .. 983 
Dunkirk  .. ig Vs .. 300 Colombo ae es T 40 
Durban " 5% wè . 155 Durban 3x T бә . 164 
Halifax 350 East London x "s . 273 
Hamburg 2:0 Fremantle. Teleg. mat. .. 242 
Hobart is 468 Genoa ei oe vs .. 460 
Melbourne .. " T .. 189 Hobart «5 КЕ P* .. 83 
Paris .. s 5 БМ P 18 Korsor. Teleg. cable . . 3, 189 
Penang а a's - 81 Madras oa Vs we е 27 
St. Petersburg 30 Melbourne .. ae oe ee 95 
Shanghai .. 68 Ostend vs bs oe ЮР 46 
Вудпеу ae oer 157 | Port Elizabeth .. .  .. 1,646 
Wellington .. $$ 5% 25 А Teleg. wire. 105 
Port Said А " Fx 16 
Rosario ae xx vs oe 87 
Rotterdam. Teleg. mat. ʻi 85 
Singapore .. ave ue .. 104 
St. Petersburg. Elec. motors 67 
Stockholm. Teleg. mat. .. 1,205 
Sydney ss E ka 4% 24 
Trinidad & А 15 
Wellington А 204 
Е Te'eg. mat 80 
Yokohama + vs 53 
75 Teleg. mat. 671 
н Teleg. wire 671 
Total 24,286 Total ee £11,522 


Foreign Goods Transhipped. 


Durban. Telephones .. Value £29 
Paris. Elec. machinery а 80 
Trinidad. Teleph. apparatus .. 39 

Total ee 4148 


American Electrical Apparatus for China.— Our 
New York namesake says that the Westinghouse Electric and 
Manufacturing Oompany, of Pittsburg, with ite kindr.d interests, 
has been awarded the entire contract for the equipment of the 
numerous electrical plants which will be installed on the Ohinese 
Eastern Railroad. The contract at present calls for the immediate 
delivery of three temporary electric lighting plants, each comprising 
15 ЫР., 20 K P., and 60 н.р. Westinghouse dynamos. The shipments 
about to be made are estimated to be worth some $40,000, but, as the 
apparatus now ordered is only for temporary work, it is assumed 
that $200,000 will ultimately bs involved in the contract. 


Arc Lamp Masts.—Mesers. Johu Spencer, Limited, of 
Wednesbury, have just completed two electric light masts for the 
front of the pier and the new square, for the Oorporation of Bourne- 
mouth. The masts are of wrought steel to designs by Mr. F. W. 
Lacy, and are 62 feet high by 21 inches diameter, and 4 inch thick. 


Bankruptcy Proceedings.—A receiving order has been 
made in the case of L. Lawrence (Lawrence & Butcher, 5, Stafford 
че Old Bond Street, W.), electrical engineer,on a creditor's 

ition. 

Pe Notico is filed in the London Gazette of release of trustee (Mr. H. 
Brougham) in the case of E. A. Ingold, electrical merchant, Wands- 
worth Bridge Road. 

At Bradford, last week, Arthur B. Blackburn and J. Walker 
(Blackburn, Walker & Co., electrical and mechanical en ts, Cleck- 
heaton) came up for public examination. The debtors started in 
Batley Oarr in 1893 as electrical engineers, with £10 of their own 
capital and £30 borrowed. In every year since 1895 they lost 
money over contracte, and £50 had been lost experimenting. They 
had not drawn more than an average of 10s. per week. The examina- 


tion was closed. 
At the Li 1 Bankruptcy Oourt last week, the case of Messrs. 
Wild, Roth & Oo., electrical and general engineers, Southport, 


was up for consideration. An adjournment to October 5th was 
кашы, во that the accounts which bad been ordered might be 
completed. 

The first meeting and public examination has been arranged for 
August 4th and September 19th respectively,in the failure of L. J. 
Lawrence, electrical engineer, Stafford Street, Old Bond Street, W. 


Liquidations, Dissolutions, &c.—The Woking Sanitary 
Electric Laundry Company mecting at Palace Chambers, West- 
minster, has resolved to reconstruct. Mr. E. Mann was appointed 
liquidator to wind up the company. The new company is to be 
known as the Woking Laundry Co pany. | : 

The Hiram 8. Maxim Electric Lig and Engineering (Pioneer) 
Byndicate is winding up voluntarily. H. C. Emery, 15, George 
Street, Mansion House, E. C., is liquidator. 

Messrs. J., J. W., and A. E Palmer (John Palmer & Sons, iron- 
mongers and electricians, of Clifton, Rediand and Bristol) have dis- 
solved partnership. 

A meeting of New & Mayne, Limited, is to be held at 33, St. 
Swithin’s Lane, E. O., on September 20th, to hear an account of the 
winding up from the liquidator, Mr. D. F. Basden. 
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Bills which have received the Royal Assent.—The 
Royal assent bas been given to the following Acts:— 

Electric Lighting (clauses) Act, 1899. 

Telegraph Act, 1899. 

Tramways O:ders Confirmation 8 + Act, 1899. 

” T » o. " 

Electric Lighting Order Confirmation (No. 20) Act, 1899. 

Moss Bide Tramways Act, 1899. 

Btretford Tramways Act, 1899. 

Withington Tramways Act, 1899. 

Weston, Clevedon, and Portishead L'ght Railways Act, 1899. 

South Staffordshire Tramways Act, 1899. 

Wolverhampton Tramways Act, 1899. 

City and Brixton Railway Act, 1899. 

О ;teshead and District Tramways Act, 1899. 

Manchester Oorporation Tramways Act, 1899. 

Southport District Tramrcad Act, 1899. 

North-West London Railway Act, 1899. 

Brompton and Piccadilly Circus Railway (Extensions) Act, 1899. 

Charing Cross, Euston, and Hampstead Railway Act, 1899. 

Newcastle-upon-Tyne Tramways and Improvement Act, 1899. 

Bradford Tramways and Improvement Act, 1899. 


Catalogues and Lists.—From the Cotsworth Arc 

Lam p and Electric Lighting Syndicate we have received а trade price 
list of the Cotsworth arc 1 and accessories. Descriptive notes 
and illustrations are given cf the lamps of standard, plain, factory, 
and inverted types. 

Mr. T. M. F. Tamblyn- Watts, of Goldielands, Settle, Yorks, has 
brcught out an electrical catalogue which is intended to serve as a 
guide in the selection of electrical apparatus for laboratory or for 
students’ use. Various materials have been included in the list, each 
as wires, belle, telephones, switches, бс, in addition to experimental 
apparatus, acd prices and a few illustrations are given. 

Mr. 8 Schreiber, of Victoria Avenue, Bishoprgate Street Without, 
sends us a descriptive circular and prica list relating to rawhide 
pinions for noiseless gearing which have been used with good results 
in the United States and 3 for some years past, and also by 
leading English engineering firms. The rawhide material employed 
has been made for 25 years past by the Obicsgo Rawhide Mavu- 
facturing Company, Chicago, by a special process. It is claimed to 
possess great hardness, strengtb, toughcese, general strain resisting 
qualities, to be impervious to atmospheric changes and to be eminently 
suitable for electric motor work, motor car, printing machinery, &c. 

We have received from the Cutter Company, Philadelpbia, a list 
of the Q. C. rheostats, in which types B., O., and D. motor starting 
rheostats, are illustrated, general iculars, code words and prices 
being also given. The Q O. field rheostats for different voltages 
(75 to 500) volts are also included. 

Messers. Polland & Oo., of Newoastle-on-Tyne, send us an illustrated 
circular of the domestic telephone system based on the P. H. C." 
micro-telephone, which enables one to use tbe wiring of any existing 
electric bell system for telephoning by changicg the old pushes for 
new ones with the metal tubes for connectors. 

The Edison & Swan Co. has issued a leaflet (No. 130) describing 
the “ Monarch adjustable ball fitting, which permits the light to be 
swung from one side of a room to the other without having the 
flexib:e cord in any way encumbered, and will sustain any sise of 
enamelled iron or opal glass shade, from 6 inches to 12 inches 
diameter. The construction is very simple, there being no springs to 
bresk, or other mechanism to get out of order, thus rendering it 
suitable for almost every purpose where a movable light is required. 
The fittirg consists cf two balls, the upper ball having a recess on 
one side of centre in which is a pulley of bard vulcanised fibre. On 
the opposite side of the centre a hole passes through the ball ina 
slanting direction from a point in the centre of the upper surface to 
а point one side cf the centre of the lower surface. The lower ball 
is weighted, and is fitted with a ved pulley of hard fibre. The 
flexible cord passes down through the hole in the upper ball, rour d 
the pulley in the lower ball, пр round the pulley in upper ball and 
down to the lampholder. The cord not does pass through the lower ball 
in going to the pholder, but is left to swing free, thus allowing 
the light to be carried to any point of angle without being encum- 
bered by the counterweight. The fl:xible cord between the upper 
ball and ceiling rose serves as a swivel, allowing one to walk around 
the room with the light. The fitting is also supplied with a special 
attachment consisting of a simple revolving shuttle, to which is 
attached an insulating hook to catch the flexible cord, the shuttle 
being wound with about 10 feet of line to the free end of which is 
fastened a five-pointed hock, which permits of its being fastened to a 
window casing, picture moulding, pigeon-hole of a desk, &c. I‘ is 
considered well adapted for use in offices, reading rooms, libraries, 
machine shops, &с. : 


Charge Dismissed.—The Hon. Charles Rolls and Mr. 
Ernest Hutton, J.P. were summoned at West London by the police 
for unlawfully driving motor cats at a speed greater than is reasonable 
or proper, baving regard to the traffic in the highway. Constable 
Beck said the defendants on the 26:h ult. each drove а motor car 
along Palace Gate, Kensington, and witness estimated the speed they 
were travelling at as between 14 and 16 miles ап hour. Prof. C. V. 
Boys, F. R. S, said the car ridden by Mr. Rolls was an electrical one, 
and could not be driven at a high speed. The magistrate was satisfied 
со the evidence that the constable had been mistaken, and dismissed 

е summons. 


Conditions of Engineer Employment in Germany. 
—The report for this month cf the Amalgamated Society of 
Engineers, which is abstracted in the Birmingham Daily Post tor 
W.dncsday, contains some interesting statements by Mr. G. N. 
Barnes, the secretary, on the conditions of labour in a number of the 


German engineering works, as shown during a recent “ mission” 
authorised by the society. Work were visited in Düsseldorf, 
Augsburg, Chemnits, and Berlin. It is stated that “the fencing of 
machinery, the general protection of workmen, and provision for 
their comfort are much more complete than in this country, and the 
shops are more spacious and cleanly. This may be, to some extent, 
due to astringent Government inspection, brought about contempo- 
raneoutly with, if not as the result of, accident and other insurance 
laws; but I am inclined to think that much of it is due to voluntary 
initiative on the part of employers. Another commcn feature is the 
modern appearance of most workshops and the ure of first-class 
appliances. Everywhere new factories are building; machinery is 
being put down, and a great deal of that at work is dated this year or 
last. A no less marked feature common to German workshop life is 


in all the shops visited men smoked during working hours, and in 
moet of them there were canteens or other provision for getting 
refreshments while at work." The report states that: “In regard to 


with those current in this country, although there 
marked difference which is here generally suppos 
allowance is made for the stopping time for refreshments, it is doubt- 
fal ifthe actual working time much exceeds that in the area covered 
in this country by the Employers’ Federation. At Düsseldorf the 
outside or inclusive hours are 60 per week, with one main break in the 
day—namely, from 12 to 1 30. In Augsburg the hours are the same as at 
Düsseldorf. But there are two recognised breaks for refreshments 
in the forenoon and afternoon of a quarter-of-an-hour each, which 
takes three hours per week from the inclusive time. At Chemnits 
the hours are about the same, but vary a little from shop to shop. 
At Berlin the working day is shorter than eleewhere, bat, curiously 
enough, it varies considerably, in some cases being different in length 
in different dt partments of the same firm. The maximum inclusive 
time is, however, 59 hours per week and the minimum 54. The 
shortest working day obtains in the largest, best-equipped, most 
scientifically organised, and best-paying concerns, those of the Allge- 
meine Electricitüts Gesellschaft, which employ some 14,000 рер, ; 
and Mesers. Siemens & Haleke’s, employing nearly as many.” D. 

tailed accounts are given as to At Düsseldorf the wages of 
some 1,200 workpeople averaged over 4s. per day. Tais included 
boys and labourers. Most of the fitters and turners were on ріесе- 
work. There was no sub-contracting, each man being paid through 
the office, and skilled men earning about 6s. per day as а rule; young 
men less The smiths, however, earn more, the earnings of the 
leading heavy workman averaging 12s. to 13s. per day. The appren- 
tices, who all work together, get 9d. per day for the first year and 
serve three years. Baths for the workpeople were fcurd at some 
works, besides refresbment houses and dining 


-rooms, and on the 
whole the appointments for the care of these employed would seem 
to be excellent. Most of the tools used were found to be 


- of German make, but there were a few from America and from this 


country. Altogether the report affords ample evidence cf the pro- 
gressive character of engineering work in Ge: many. 


Crystal Palace School of Practical Eogineering.— 
On Friday last, August 11tb, the list of certificates awarded by the 
examiners in the lecture theatre of the school was presente d, Mr. Francis 
Fox, M. I. C. E., joint engineer of the Great Central Railway, presiding. 
The report cf the examiners showed among other things that in the 
electrical section the dynamo work of the second term was declared 
to be particularly satisfactory. Mr. Fox, in his address, referred to 
a visit he had recently made to America, which showed him that 
this country is behindhand in engineering, electric light and traction 
matters. He remarked that men would have to become more highly 
technical and specialised, or Englishmen would be su 
Americans in foreign posts and work. Mr. Fox seems to think that 
there is a great necessity for us to wake up or we shall lose our 
тарма; and England may no longer bs the workshop of the 
wor 


Electric Launches at Colombo.— Trial trips were 
successfully made recently with the two new electric launches, the 
Watr Nymph and Venus. We understand that the electrical 
apparatas bas been made by the Thames Valley Launch Co., Limited, 
Weybridge, England. The motor is placed at the bottom of the 
boat—at the stern, while under the seats, which are placed all round 
the boat, the batteries are put. The electricity is generated by means 
of a dynamo near the Pettah station, but enough can be stored on 
the boat to work it for 16 hours, so that a fresh supply will be taken 
in each day, before starting, the working hours being from six in the 
morning till nine at night. The power is four-horse, and the boat 
draws two feet of water. The seats are in the larger past of 
15 beat and there is room for 50, for which number the boat is 


For Sale.—The Borough Engineer of St. Helens, Lan- 
casbire, is offering for sale a vertical boiler and two Bumstead and 
Chandler engines, direct coupled to two Castle dynamos. See 
„ Offi-ial Notices this week. 


Hull Trucks.—Mr. Maskell E. Curwen, of Victoria 
Street, 8.W., selling agent on this side for the J. G. Brill Company, 
cf Philadelphia, writes as follows :— 


W e beg to call your attention, which we neglected to do at an earlier date, to 
your issue of July 21st, page 110. You refer to the truck under the Hull cars as 

eing supplied by the Peckham Company. We desire to call your attention to 
the fact that all of the trucks so far supplied to Hull are made by the Brill 
Company, and on page 108 of your above number you show a picture of one of 
the Hull cars mounted on its truck, said truck showing very plainly that it is & 
Brill truck. We shall be glad if you will take steps to have this properly 
corrected at your first possible opportunity, 


THE 
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Finsbury Technical College.— The following is a list 


of the students who have regularly attended a com course of 
instruction for day students (extending over a of two years 


for mechanical and electrical engineeriog students and three years 
for chemical students) at the трн То Oollege, and have 
now satisfactorily passed the several class examinations :— 

Name. Course. 


Bartlett, Arnold W., London C.C. Inter. Scholar .. Mechanical Engineering. 
Brown, Dugald A., London C.C. Inter. Scholar Electrical Engineering. 
Cazeaux, Sebastian .. ee oe ee - es Mechanical Engineering. 
Conradi, Emile 8. .. Mechanical Engineering. 
Cooke, Stanley W. .. .. Mechnnical Engineering. 
Crush, Hugo P. “> - bs vs «е .. Mechanical Engineering. 
Endacott, Arthur P., Devon С.О. Scholar 2 ee Mechanical Engineering. 
Eynon, Lewis .. es es Technical Chemistry. 
Fiddian, Kenneth W. 2 E s vs ee Electrical Engineering. 
Fisher, Percy A., London O.C. Inter. Scholar e. Electrical Engineering. 
Holliday, James W., London C.C. Inter. Scholar .. Electrical Engineering. 
Howgrave-Graham, Robert Р. .. ie bà e. Electrical Engineering. 
Jeffery, Walter J., Middlesex C.C. Scholar .. Mechanical Engineering. 
Jollyman, Walter H. а НА ex wi „ Technical Chemistry. 

SN Mechanical Engineering. 
ee ,. Technical Chemistry. 

. Mechanical Engineering. 


Lill hite, Geo e H. ee ee ee ee LJ 
Linford, Walter J., Somerset С.С. Scholar Electrical Engineering. 
Lonnon, William U. © са E - es Mechanical Engineering. 
Lyddon, Hugh E., London C.C. Inter. Scholar ee Mechanical Engineering. 
onk, Reuben G., London C.C. Inter. 8cholar . Mechanical Engineering. 
Morshead, Leslie R... T ae re - ee Electrical Engineering. 
Murphy, Leonard, London C.C. Inter. Scholar . Mechanical Engineering. 
Paxton, George 8. А si ss eA .. Technical Chemistry. 
Rolph, William M, .. .. Electrical Engineering. 
Seeley Charles G. . Electrical Engineering. 
Blaney, George H. T. . Mechanical Engineering. 
Sine pears Rupert 8. . Mechanical Engineering. 
Stacey, ncis өзө . Electrical Engineering. 
Theobalds, Vincent W. „ Technical Chemistry. 
Trimen, Stephen H... Я ; . e Technical Chemistry. 
Trussler, William T. + е ES x vs 
Vigor, Theophilus H., London C.C. Inter. Scholar .. 
Walsh, Thomas C. EP ЯР а at 
Wechsler, Elkan ae 
Woodward, Percy J... 


Electrical Engineering. 
Mechanical] Engineering. 
. Technical Chemistry. 

.. Technical Chemistry. 

.. Electrical Engineering. 
Yates, Charles F. T es We coss . Technical Chemistry. 
Young, Ernest Vw. ds 2% " ёа . Electrical Engineering. 

Madras Electric Tramways Company, Limited.— 
Oa 19th inst. in the Copes Winding-up Oourt, Mr. Justice 
Wright, sitting as an additional judge of the Chancery Division of 
the High Oourt of Justice, had before him a petition for the com- 
poer windiog-up of the above company, presented by the Electric 

struction Company, Limited. We briefly mentioned the case 
last week. 

Mr. Куе, Q. O., said he appeared for creditors for £32,000 odd, and 
for other creditors for a like amount. 

Mr. Herbert Reed, QC, who ap d for the Madras Company, 
asked bis Lordship not to make the order applied for, as no useful 
purpose would be served by winding up the company, on all the 
property of which the applicants held a first дир, they hed 

bentures covering everything, and there was nothing else whatever. 
They had been in that position for a long time. His (counsel's) 
affidavit showed that the company was formed to constract tram- 
lis Е in Madras, the period of construction occupying a long time, 
and there bad been considerable delay, but it was believed that if 
they were got into working order and a reasonable time allowed 
them, there would bs enough to pay all the debenture holders. It 
was also proposed to have another form of electrical construction, 
and recently the petitioners were offered £65,000 to pay them cff, 
their (the petitioning creditors’) debt £72,000 on their отд 
statement, allowing for all the interest which was due to them; and 
they being the mortgagees in possession. His Lordsbip would see that 
the margin was exoeedingly small, and if petitioners had been 
wiling to take the £65,000 they would have been paid cff. The 
affidavit also stated that a strong committee was now being formed in 
Madras. The position of affairs was very serious, as the shareholders 


were iu many instances natives of Madras aud people in poor 


circumstances, who had invested all they had in the company, and 
the whole of whose interest would be destroyed through winding-up. 
Trustees of the debenture holders had been appointed in Madras, and 
they hoped to be in a position to work the tramways. All the 
troubles of the company had been caused by the petitioning creditore, 
Great damage was caused by delay, and the company was obliged to 
submit to have work done by those creditors, which gave the latter the 

t under which they now petitioned. The directors strongly 
believed in the future of the company, and as a proof of that he 
(Mr. Reed) might say that for five years they given up their 
fees, and the chairman had also given up his fees, which alone 
amounted to £650 a year. 

Mr. Eve, in reply, said that in March, 1898, an agreement was 
come to between the company and the British Electrical Company 
with a view to seeing whether the latter would take it over and get 
rid of the creditors. ey gave them from March, 1898, to Jane this 
year to make some arrangement of that kind, and they had held their 
hands for 15 months. In order to raise a sum of £8,000 a second 
series of debentures was issued, and out of that £3,000 was paid to 
the British Electrical Company. What they complained of was that 
an ссе was being kept open in Madras, for which the petitioners 
had to find the money. There was not & penny coming in for the 
shareholders to enable that office to be kept opem and it was only 
piling on liabilities, which would go on increasing, if they allowed 
the matter to stand over. That would be to the prejudice cf the 
petitioners. | 

After some further t, his Lordsbip ordered the case to 
stand over until the first petition day in November. If by that 
time nothing had been done the order for winding-up would be 


Phillips’ Monthly Register.— Mr. C. D. РЫШ 
(Phillips. Machinery Register), of Newport, Mon., announces that 
has just opened an electrical department. He has decided to 


publish a supplement of new and second-hand electrical plant for 
purchase and sale along with his monthly register. 


Plymouth Electric Tramways.—In our article on 
Plymouth electric light and tram undertaking last week, we omitted 
to say that the Peck trucks, and all overhead line material were 
supplied and successfully erected by Messrs. R. W. Blackwell & Co., 
of London, who were sub-contractors to Mesers. The Westinghouse 
Electric Company of London. 


Phosphor Bronze Company.—A petition presented to 
the High Oourt of Justice for confirming a resolution reducing the 
capital of the Phosphor Bronse Company from £90.000 to £45,000, 
will be heard by Mr. Justice Kekewich, on October 28th. 


Suicide.—On Saturday last, A. R. Marshall, formerly 
employed by the National Free Wiring Company, of Egremont, 
committed suicide at Seacombe, by shooting himself. A warrant had 
been issued on the previous day for his arrest on a charge of em- 
bessling money belonging to the company. 


The Castner-Kellmer Litigation.—A financial paper 
understands that the Castner-Kellner Oo.’s recent application to the 
House of Lords desiring that the Commercial Development Оог- 
poration, Limited, should, in the event of the former succeeding in 
their appeal to the House of Lords, give an undertaking to repay any 
costs they have been ordered by the Oourt of Appeal now to pay, 
em as a similar application to the Court of Appeal had previously 


Theft.—At Southwark, on Monday, G-orge Smith, 37, 
was sentenced to six months’ hard labour for stealing a coil of el c. rie 
wire, value £6, from Mr. V. G. Middleton, electrician, who had been 
carrying out some work at Messrs. Clowes, printers, Duke Street. As 
considerable quantities of wire had been mi:sed, a galvanometer was 
made to play the part of athief detector. Two wires connected the 
coil with the warehouse so that immediately the coil was touched the 
needle of the galvancmeter would move and thus indicate what was 
taking place. Prisoner was caught handing the wire over to a 
woman, 


The Glasgow 1901 Exhibition.—We read in the 
Engineer that the Machinery and Electric Lighting Committee of 
the Glasgow International Exhibition, 1901, have agreed to accept as 
exhibits for producing steam for electric lighting and motive power, 
the following:—Lancashire boilers from Messrs. Penman & Oo., 
G'asgow ; water-tabe boilers from Messrs. Babcock & Wilcox, Limited, 
Glasgow; Messrs. Stirling & Oo., Limited, Edinburgh ; Mesers. Weir, 
Limited, Oathoart, Glasgow; Mr. W. H. Berry, Manchester; aud 
Messrs. Penman & Oo., Glasgow. It is estimated that the total power 
required will be about 5,000 E P. 


Trade Announcements.—The Imperial Electrical 
Eogineeriog and Stamping Company have taken over the business of 
Harrison & Oo., 133, High Street, Aston, and will devote themselves 
to the manufacture of special types cf switches at their newly-fitted 
works, 63, Lionel Street, Birmingham. i 

Messrs. H. M. S:lmony & Oo.. Limited, of Oharing Cross Road, 
haviog disposed of their accessories and fittings department, announce 
that they have considerably increased their engineering department, 
and are үрө to undertake the erection of complete lighting and 
power plants. They will also trade in the Upton Midget enclosed 
aro lamps, dynamos and motors, Hart switches, Stirling railway 
supplies, ironclad rheostats and measuring instruments. The San 
Electrical Company, formerly trading as the Salmony Eleotrical 
Company, has purchased the fittings and accessories business 
referred to, 

We are saked to state that the trade announcement sent to us by the 
Jandus Company, and published in the EiucratcaL Review for July 
28th, requesting that communications should be addressed to the Hart- 
ham Road works, related only to the supply of manufacturing require- 
ments to the com . All communications relating to tne sale or 
working of the Jandus lamps, as also all matters relating to licenses 
to manufacture under royalty, should be addressed as bitherto to the 
company's sole agents, Messrs. Drake & Gorham, 66, Victoria Street, 
Westminster, S. W. 

Messrs. Frederick Bamford and Н Duckworth Halstead inform us 
that they have entered into partnership as Bamford & Halstead, ооп. 
sulting, mechanical and trical engineers, at 49, Deansgate, 
Manchester. > 

The Pt сепіх namo Company has removed from Hubert 5 reet, 
Leeds Road, Bradford, to Joseph Street Works, Bradford. The new 
works, which are three times larger than the old place, are more 
cent:ally situated and better adapted to the company's purposes. 


Trolley Poles.—We have before us a circular of the 
steel trolley poles for electric car equipment as supplied by the 
Pittsburg Trolley Pole Company, of Pittsburg, Pa. This company 
manufacture poles from steel pipe of a superior quality, made 
especially for their purposes. They have had new machinery erected 
at the works recently, by which they are able under a special 
process to produce at one heating of the steel pipe a trolley pola 
complete, before leaving the machine, of uniform taper, smoothness 
and strength. The proccss is covered by letters patent, and the 
Pitteburg Company has the exclusive right of manufacture. 


ELEOTRIC LIGHTING NOTES. 


Bolton.—A dispute has occurred between the Corporation 
and the electrical fitters in their employ. The men refused to work 
overtime except at special rates, and apprentices were told off to do 
an emergency job, but declined, and subsequently the whole of the 
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progress, men have been introduced from other towns, principally 
Liverpool. 


Bradford.—Mr. W. A. Ducat, Local Government Board 
inspector, held an inquiry last week into an application by the Town 
Council for sanction to borrow £37,500 for extensions of the electricity 
works and mains. 


Brechin.—The Police Commission has agreed to transfer 
its provisional order to the Angus Electric Light and Power Oom- 
pany, Limited, Messrs. Edmundson, Limited, being guarantors, and 
to appoint Mr. Lackie, Glasgow, to seo to the proper carrying out of 
the work on behalf of the town. 


Bury St. Edmunds.—The Town Council is applying 
e sanction to a loan of £600 for lighting certain roads with elec- 

city. i 

Calcutta.—We are informed by the OCaloutta Electric 
Supply Oorporation, Limited, that Mr. B. N. Sen is not chief 
engineer, but engineer - in- charge of the electricity works, under Mr. 
К. A. Bcott- Moncrieff, who has been chief engineer of the company in 
Calcutta from the commencement. : 


Camberley.—The District Council is considering the 
advisability of applying for a provisional order, and has deci to 
obtain a report on the subject from an expert. | 


Cardift.—The Town Council has increased the salary of 
Mr. Appelbee, the electrical engineer, from £300 to £350. 


Cleethorpes.—The District Council is endeavouring to 
arrange with the Grimsby Tramway Company for a joint electricity 
works to supply both lighting and traction. | 


Cork,—The City Council has caused a large number of 
arc lamps of different types to be erected in the principal streets, 
а е to decide which kind should bs adopted for the public 

ghting. | 


Dartmouth.—The Town Council has agreed to offer no 
opposition to the Urban Electric Lighting Supply Company in obtain- 
ing a provisional order. The Council will have the option of purchase 
at the end of 14 years, or any subsequent period of five years. | 


Devonport.—T he Corporation bas obtained a satisfactory 
site for the electricity works in East Stonehouse, and has come to an 
agreement with the Urban Council of that district to treat the 
borough and the district as one area for electric lighting purposes. 
The District Council sgrees to oppose yt application for lighting 
powers, save tbat of the Devonport authorities, so long as the latter 
carry out their obligations; Plymouth is therefore barred from 
Stonehouse, which lies midway between the two. 


Dolgelly.—The question of lighting the town by elec- 
tricity is er the consideration of the District Council. 


Frinley.—The District Council has resolved to employ 
= юн to repott оп a scheme for lighting the district with elec- 
у. 


Glasgow.—The annual report and balance-sheet of the 
electricity undertaking for the year ended May 31st, 1899, shows that 
the gross revenue amounts to £44,141 4s. 7d., and the gross (or work- 
ing) expenditure to £24,013 4s. 3d., to which is added depreciation 
written cff capital, £7,520 184, making together £31,534 2s. 3d., the 
balance carried to profit and loss account being £12,607 2s. 4d., out 
of which the Committee had to meet the following requirements :— 
(1) Interest on loans, £7,445 17s. 3d.; (2) sinking fund, £3,220— 
£10,665 17s. 3d.; leaving a balance of £1,941 5s. 14, which has been 
placed to credit of reserve fand account. With reference to the prices 
to be charged for energy supplied, either for lighting or for motive 
power purposes during the year which commenced on June Ist last, 
the Committee recommend that the same should remain as they were 
last year, except that to all consumers supplied at 250 volts the 
second or rebate rate be 14d. P unit ins of 2d. as heretofore. 
The quantity of electricity sold to private consumers during the 
year was 2,566,016 units, as compared with 1,885,902 units during the 
previous year, being an increase of 36 06 per oent. The number of 
private consumers on May 31st, 1899, was 1,858, as com with 
1,437 at May 31sf, 1898, being an increase of 421 or 29°29 per cent. 
during the year. There were 52 consumers who consumed the equi- 
valent of five hours or over per day of their maximum demand 
throughout the year. The number of motors in use and supplied off 
the Corporation mains at May 31st, 1899, was 78. The total number 
of arc lamps erected and in regular use in the streets as at May 31st, 
1899, was 227, as compared with 119 at the same date last year; and 
the quantity of electricity consumed for street lighting was 255,934 
unite, ав compared with 228,134 during the preceding year. This 
increase would have been much greater but for the fact that the 
lighting of the Springburn route only came into operation in February 
last. The number of 8c». lamps applied for, or the equivalent in 
other devices, as recorded on May 31st, 1899, was 191,062, as compared 
with 150,000 in the corresponding date in the preceding year, being 
an increase of 27:37 per cent. The number of units consumed, per 
lamp fixed, by private consumers, averaged out month by month 
according to date of connecting up, was 14:8, as compared with 15 17 
during the previous year, the falling off being due to the curtailment 
of supply during last winter. The maximum load or demand made 
upon the generating stations during the year occurred on December 
2204, 1898, and was 3,095°9 kilowatts, which was beyond the capacity 
of the plant available last winter. 


Glossop.—The Town Council is negotiating with private 
companies with a view to selling its electric lighting order. 


has notified the District Council of its intention to apply for a pro- 
visional order; the Council, however, has resolved to apply on its 
own account, 


 Halifax.—The Town Council has decided upon an 
extension ofthe electricity works, practically doubling the present 
accommodation. When completed, the new building will afford 
capacity for machinery of the total value of over £60,000. The ex- 
tension is to be commenced at once, as the tramway developments and 
the increasing demand for the electric light permit of no delay. 


Harrogate.—The Council decided on August 14th to 
extend the electric lighting station and the mains, and to purchase 
new plant,at a cost of £28,000. Application will be made to the 
Local Government Board for sanction to a loan of that amount. 


Hertford.—The Corporation has resolved to dispose of 
its provisional order to the Municipal Electric Bupply Company. 


Kesteven County Asylum.—The Local Government 
Board has held an inquiry into the application of the Kesteven 
Oounty Oouncil for sanction to а lcan of £14,000 for the erection of 
a new asylum near Sleaford, including £5,000 for electric lighting. 


Lowestoft.—The Local Government Board bas sanctioned 
the borrowing by the Oouncil of £30,000 for electric lighting. 


Lytham.—The District Council has 1 0 Mr. 
. Tonge, 


also decided to make application to the Local Government Board 
for the necessary borrowing powers. 


Maidstone.—The District Council has decided upon the 
erection of a dust destructor at an estimated cost of £4,270, to be 
worked in conjunction with the electric lighting scheme. 


Marylebone. — Messrs. Whamond, Williams & Co., 
accountants, have valued for the Marylebone Vestry the Marylebone 
electricity plant of the Metropolitan Electric Supply Company, which 
the Vestry is desirous of acquiring. They allow £319,735 in respect 
of capital expenditure, £305,283 for goodwill and other items, making 
a total of £643,580. On the other hand, Messrs. Deloitte, Dever, 
Griffiths & Co., the accountants to the company, agreeing as to 
£319,735 срака сара expenditure оп the Marylebone section, 
estimate the goodwi ue of the undertaking at £613,476, their total 
estimate thus being £933,211, hence a difference of £289,631. The 
Vestry will consider the report after the vacation. 


Penarth.—The District Council is negotiating with the 
Electrical Power Distribution Company the electric 
lighticg order. The company desires an extension of the time for 
compulsory purchase. 


Penzance.—The Town Council is considering the 
question of applying for a provisional order for electric lighting. 


Perth (W.A.).—Eleotrio train lighting has been intro- 
duced for the first time in the colony, on the goldfields railway. 


Rhyl.—The Urban District Council on Monday passed 
the Electric Lighting Oommittee’s recommendation that Messrs. 
Trentham & Peers prepare a scheme, report, and plans for an electric — 
lighting installation and refuse destructor. | 


Scarborough.—A Corporation Committee has been 
appointed to consider and report upon the question of acquiring the 
undertaking of the Scarborough Electric Supply Oompany, Limited. 


Stirling. —It is expected that the electricity supply will 
be available for the coming Winter. The scale of charges will be:— 
For lighting, for the first 500 units per annum, 6d. per unit; for the 
next 500 unite, 54d.; for the next 1,000 units, 5d.; for the third 
1,000, 42d.; and for every additional unit above 3,000, 41d. per unit. 
For motive power, not exceeding 50,000 units per annum, 34. per 
unit; excee 50,000, on terms to be arranged. 


Sudbury.—The town is suffering under a gas supply at 
4s. 6d. per 1,000 feet, and the Town Council is considering the ques- 
tion of electric lighting. As a new sewerage scheme is in hand, the 
engineer, Mr. Hayres, suggested that the pumps for the latter should 
be driven electrically, so as to dispense with a separate power station. 
Mr. Баугев'в suggestion, we would point out, is of very great import- 
ance to the success of this and similar undertakin It is possible 
toso design the pumping installation that the r may ba shut 
down during the hours of heavy lighting load and regulated at other 
times, so as to maintain a practically constant load on the generating 
plant. Under these conditions electricity could be supplied ata profit 
for 1d. or 2d. per unit. 


Sydney.—The City Council is taking steps towards light- 
ing the city with electricity, and has communicated with the Agent- 
а with a view to obtaining the services of an expert technical 

т. 


Wimbledon.—The District Council has received a report 
from Mr. Preece to the effect thas the original estimate of £37,00° 
for electric lighting had already been exceeded by. £10,000, and that 
a further sum of £10,000 was required for immediate extensions, the 
plant being fully loaded. 


Yarmouth.—The income for the t quarter was 
£1,209 15s., sufficient to pay all works’ costs and capital charges, and 
to leave a small profit. The Council is making inquiries as to the 
cost of an additional 150 k. w. alternating set. . 
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ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Blackrock.—A collision occurred on the 13th inst., 
between an electric car and a backaoy car; the latter was upset, and 
one of the three occupants was seríously injared. 


Bradford.—On August 14th a little girl, four years old, 
was knocked down by an electric tramcar. The child was caught on 
the guard, and received slight injuries. 


Cheltenham.—The Town Conncil has approved of a new 
route for the tramways through the town, joining the section already 
sanctioned to Oleeve Hill. 


Dover.—The municipal electric trams are doing excel- 
lently. The season bas been very satisfactory so far as they are 
5 a record of 20,000 passengers in one day having been 
ma 


Germany.— Messrs. Siemens & Halske, of Berlin, are 
preparing plans for a projected electric railway in the town of 
urg. i 

Glasgow.—The Tramways Committee on August 15th, 


on Mr. Parshall's recommendation, accepted the tender of Messrs, 
E. P. Allis & Oo., U.B.A , for steam engines, the price being £114,554. 


IIford.— A committee, which visited Glasgow and other 
places, bas reported to the District Oourcil in favour of the trolley 
system. Mr. Hawtayne is to be asked to prepare an estimate for the 
construction of the tramways. | 


Ipswich.—The Town Council has had under consideration 
the question of purchasing the tramways from the Ipswich Tram- 
ways Company, at a price to be decided by arbitration. Mr. J. E. 

aller, of Messrs. Kincaid, Waller & Manville, has p d a report 
for the Parliamentary Committee, in which he states that the lines 
would require entire reconstruction for electrical working, and recom- 
mends extensions amounting to about 44 miles. The total outlay Mr. 
Waller estimates at £83,000, exclusive of generating plant and feeders, 
which would be provided by the Electric Lighting Committee, and he 
recommends the combination of the lighting and traction works in 
one station. The Council will take immediate action in the matter. 


Leamington.—The Leamington and Warwick Tramways 
Oompany is desirous of introducing electric traction, and will 
posses Obtain assistance from the British Elcctric Traction 


mpany. | 
Leeds.—The Corporation is about to invite tenders for 
50 additional electric cars. | 


Liverpaol.— The City Council has resolved to apply to 
the Local Government Board for sanction to a loan of £300,000 for 
electrícal purposes. 

A serions accident occurred on August 13th, at 9.30 p.m. ; a bus 
which was turning the corner of Crown Street into Upper Parlia- 
ment Street was run into and overturn d by an electric tram 
proceeding in the direction of Smithdown Road. The collision, 
which occurred without warning, caused great consternation 
among the passengers, who were scattered in all directions, and 
several of them sustained serious injuries. 


London.— In a communication to the Daily Graphic last 
week, Mr. Holroyd Smith suggests that while the County Council is lay- 
ing conduits for the electric tram ways south of the Thames, it may as well 
go further, and construct a large subway under the track to accommo- 
date the various gas, water, and electric mains. For this purpose, be 
would place the slots in the two rails nearest the centre of the road- 
way instead of in the middle of each track as is usual, so as to bring 
them over the snbway. The idea is attractive, but would involve an 
more expenditure, and we do not expect that it will go any 

er. 


Plymouth,—Sanction has been received by the Ply- 
mouth Corporation to their p 1 to borrow £18,000 for the recon- 
struction of the Compton on of their tramways and the «quip- 
ment of them for electrical traction. The Tramways Committee 
have decided to invite tenders for the supply of rails and bonds with 
` а view to the early commencement of the work, which, however, will 
поё be completed until a scheme for widening part of the road way, 
which is now in progress, bas been carried out. A further extension 
of the eastern section of electrical tramways is to form the subject of 
an application for a provisional order next session. 


Portsmouth.—On the 10th inst. Mr. F. J. S. Hopwood, 
O.B., from the Board of Trade, rat at Portsmouth to hear an objection 
of the Portsmouth Corporation in respect to a light electric railway 
from Cosham to Horndean, to cross Portsdown Hill. 16 was stated 
that the War Department was in favour of its construction for 
military purposes, there being forts on the hill, where it is intended 
hereafter to erect a military hospital. The scheme was passed by 
the Light Railway Oommissioners, after an inquiry which was pre- 
sided over by the Earl of Jersey. The Portsmouth Corporation has 
obtained powers to take over the Portsmouth tramways, and it 
objected to tho terminus of the light railway being made at a narrow 
part of the road leading out of Portsmouth, on the ground that it 
would be dangerous to passengers, as there was a good deal of road 
traffic сате. Кузы hearing spt on either side Mr. Hopwood 
suggested e p might agree upon a temporary arrange- 
ment, with a view of making a junction between the tramways and 
the light railway. The War Office and another public department were 


anxious to see the light railway constructed at an early date, as it 
would be useful for military purposes. He should advise the Board 
of Trade on the matter acd communicate tbe result to the par: ies, 
who he thought might easily arrange their differences. 


Sunderland.—The Corporation Tramways Bill has 
received the Royal assent, and the Conncil has agreed to purchase the 
undertaking from the Sunderland Tramways Company at a cost of 
£35,000. e whole of the old and new routes are to be electrically 
equipped by August Slat, 1900, the total expenditure being estimated 
at £126,618. Tae estimate of the electrical engineer, Mr. Snell, was 
£120,600—a ky Ak 4 usa The contract has been placed 
in the hands of Mesars. Dick, Kerr & Oo. 


The New York Elevated.—According to the American 
Electrician, the Manhattan Railway Oompany, їп July, decided to 
place a contract with the E. P. Allis Company, Milwaukee, for 8 
8,000-x P. engines, capable on overloads of developing 100, 000 E p. 
The company bad already selectod а location for а power house and 
placed a beavy order for third rails. These engines will be by far 
the largest ever uted for driving electrical generators, having just 
double the capacity of the 11 4,000-н р. sets now under erection for 
the Metz tan Street Railway Company, New York City. The 
power station of the elevated will have «xsctly the tame capacity as 
that planned for the Third Avenue Railroad of New York City, for 
which 16 4,000-H P. units were proposed. 


Westbury.—The Bristol Tramways Company, Limited, 
in response to a petition from residents, has promised to obtain 
powers for extensions to Westbury at the next opportunity. 


York.—The Tramways Company applied to the City 
Oouncil some time ago for leave to adopt с tuation; the Council 
has now decided to open negotiations with the company with a view 
to purchase. 


TELEGRAPH AND TELEPHONE NOTES. 


African Trans-Continental Telegraphs.—The report 
of the Commissioners of the British Central Africa Protectorate for 
tbe year ended March 31et, of which a lengthy summary appears in 
the Times for Tuesday last says with regard to the Trans-African 
telegraph :— 

The African Trans-Continental Telegraph Company have proceeded steadily 
with the construction of their line to the north, which is now completed toa 
point close to the south end of Lake Tanganyika. By the time this report 
reaches England the line will have been formally opened up to Tanganyika. A 
branch line is now in course of construction from Domira Bay, on the west 
thore of Lake Nyasa, to Fort Jameson, the headquarters of the British South 
Africa Chartered Company in Mpeseni's country. With regard to the extension 
northward of the African Trans-Continental Telegraph Company's line from 
the south end of Lake Tanganyika towards Uganda, I am informed by the 
company's representative that a steamer of considerable size has already been 
ordered in England for Lake a to be used both for the transport of 
telegraph material from the south end of that lahe to various points on its 
eastern shore, and also for telegraph purposes after the cons ructicn of the line 
is completed. The telegraph company have now a large number of native 
operators, and tt ey find that the educated African, as turned out by the various 
missions in the country, takes readily totelegraph work. Dr. Laws, the head of 
the Free Church of Scotland Mission in the Nyasa distriots, has established a 
short line- of telegraph at the Kondowe Mission, and has a | class of 
natives who are trained for this work. By thus using native telegraph operators 
it will probably be possible in future to carry on the work of the African Trans- 
Continental Telegraph Company's lines with only a vey moderate number of 
European employés. ‘From April lst, 1898, to March 81в%, 1899, 1764 miles of 
line were constructed avd strained—£.e., from Kota Kota to 44 miles beyond 
Karonga. Blantyre is now in direct communication with London vid Ca 
Town on the one hand, and with the most northerly part of Lake Nyasa on the 
other. A Belgian expedition, under the command of Mr. Mohun, passed 
through the protectorate in the commencement of 1899 for Tanganyika, its 
object being to erect a telegraph line from s point on the west shore of Lake 
Tanganyika to the Congo river. A German expedition also passed through with 
material, &c., to place a new steamer on Lake Tanganyika. 


Bradford Telephones.—The Bradford Corporation last 
week held a meeting to consider the question of giving notice 
to the National Telephone Company to determine the agreement as 
to wsyleaves between the Oorporation and the company, dated 
August 20th, 1896. A resolution to that effect was passed, and the 
town clerk was instructed to carry out the necessary steps. 


ngratulations.— We are glad to observe that Don 
PÉmitivo Vigil y Lopez Losada, who has on several occasions re pre- 
sented Spanish Government interests during tbe laying of submarine 
cables by English oc mpanies, has recently been promoted to the 
position of Director de B:ccion" of the first class. 


Glasgow Telephones.—The Corporation Telephone 
Committee, on 15th inst., agreed to recommend that application 
should be made for a license to establish a Corporation telephone 
system in the city. 


Gutta-Percha and India-Rubber from Nigeria.—In 
the course of a teries of interesting articles on Nigeria the Pall Mall 
Gazette gives us the following information :—" After ivory, rubber 
must lay claim to our attention as an important article of Nigerian 
trade. The white,sweet-smelling flowers of the rubber vine are one 
of the commonest sights in the forest of Nigeria. Unlike ivory, of 
which the output is on the decline, the trade in rubber will assuredly 
grow to large proportions as soon as the advent of competitive com- 
mercial enterprise into the Niger and the consequent increased 
demand for European merchandise on the part of the natives has 
provided the necessary stimulus for its development. At present the 
transactions in this product are, comparatively speaking, small. But 
both trees and vines (Kickxia africana, Landolphia owariensis, &o.) 
exist in plenty throughout a large proportion of the Niger territories, 
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pe 
wholesale tapping, the Nigerian rubber trade wil] ere long become 
very considerable. Gutta-percha is as valuable an article of commerce, 
and as greatly in demand for European manufactures, аз rubber 
itself. In Nigeria gatta-percba is collected immediately the rainy 
season is over, the sap at that time of year flowing more freely from 
the tree. In coagulating, the milk assumes a reddish tinge.” 


Imperial Telegraphs.—A Times special despatch from 
Bimla "by Indo-European Telegraph,” dated August 13th, says :— 
" Referring to Mr. Henniker Heaton’s article in the Times cf July 


- 18th, and his assertion that the Indlan telegraph lines may be carried 


across Afghanistan to Merv or Teheran, the Ameer having already 
sanctioned the ert ction of lines to Kabul and Herat, I have the best 
authority for stating that the Government of India are unaware of 
any such sanction having been given; also that Sir Edward S1100n's 
belief that Lord Ourson had gone the length of recommending the 
alternative route known as the Russo-Chinese route,’ for an Asiatic 
international telegraph is totally mistaken. The Viceroy never 
countenanced or authorised the expression of any such opinion. 
F regarding the linking up of the Mergui tele graph with Singa- 
pore vid the Malay States, which Mr. Henniker Heaton and Bir E. 
Sassoon apparently regard as a simple matter, it is necessary to point 
out that the Indian telegraphic authorities bold a very different 
opinion. They believe that the construction of such a line would be 
very difficult and oostly, and the expense of maintenance may be 
judged by the fact that while the cost per mile in India is Rs. 11 or 
Rs.12, the Tavoy-Mergui line costs about Rs. 25 per line of wire. It 
is estimated that a line from Mergui to the Malay States and Singa- 
pore would cost from Rs.30 to Ra.35 per mile. 


Telegraph Engineers in Conferenee,—The fourth 
annual conference of the Amalgamated Association of the Postal 
Telegraphs Engineering Department was held in the Grand Hotel, 
Oardiff, on Monday. Delegates were present from L^ndon, Man- 
chester, Liverpool, Birmingham, Northwich, York, Belby, Nottingham, 
Newrastle-on-Tyne, Sunderland, and Cardiff. 


Telegraphic Interruptions and Repairs:— 


CABLES. Down, Repatred. 
Amazon Company's cable— 

Oable beyond Gurupa... April 4th, 1898 .. - 
Bonny-Oameroon ... .. May 29th, 1899. - 
Latakia- s vs e June 20th, 1899  ... Wee 
Para- 006 eee April 10th, 1899 eee 2 
Maranham-Oeara .. July 25th, 1899 .. August 15th, 1899 
Medan-Olehleh oo. July 31st, 1899 . August 4th, 1899 
Aoora- Grand Bassam... ... August 186, 1899 ... vas 
Oorea-Japan ... i ... August 7th, 1899 ... av 


.. August 15th, 1899... _ P 
... August 14th, 1899... August 16th, 1899 


Jamaica-Colon T .. June 30th, 1899. see 
Jamaica-Porto Rico (Ponce) August 15th, 1899... са 
Jamaica-Porto Rico (Ban Juan) August 15th, 1899... -— 
LANDLINNES. ; 

Communication between 

Salonika and Monastir .. March 23rd, 1899 ,.. iu 
Oommunication between 

Bolamsa-Bissao  .. .. July 28th, 1899  ... р 
Dominica Landlines ... August 10th, 1899... August 14th, 1899 


The Telephone Serviee.—In the House of Commons 
last week, Mr. Channing, for Sir James Woodhouse, asked the 
Beoretary to the Treasury, as representing the Postmaster-General, 
whether any terms had been agreed upon with the National Tele- 


phone Company as to inter-communication between the subscribers 


of that company and the subscribers of any competitive honic 
systems whicb might be set up under the provisions of the Bill now 
before Parliament when they should come into foroe; and, if so, 
whether he would state what those terms were.—Mr. Hanbury said 


if the subscribers of any competitive telephone equalled one- 
half the numbers of subscribers to the National Telephone Company, 
then inter-communication would be free over and in the restricted 


area of the new licensee, or, if they numbered one-half of the whole 
area they would also be free. If they were equal to one-quarter and 
less than one-half, a charge of one penny would bs made.—Mr. 
Provand asked what the terms would be if the number were less than 
one-quarter.—Mr. Hanbury replied that where the subscribers were 
less than one-fourth there would be а rate of three-halfperc» charged 
for inter-communication. These cases would be extremely rare, 
b cause he certainly would not advise the Post Office to grant а 
license except there was a bond fide competition, which would not be 
the case where the subscribers were less than one-fourth. 


The “ AII-British" Cables.—On the 10th current the 
Legislative Assembly of Victoria adopted a motion brought forward 
by Mr. Duffy, the Postmaster-General, to the effect that Victoria 
should join the Pacific cable scheme. Озе of the members urged the 
tuperior advantages of the Cape cable offered by the Eastern Exten- 
sion Company, but Mr. еу stated that Victoria was committed to 
the support of the Pacific cable and it was impossible to withdraw. 
Mr. Gillies strongly supported Mr. Duffy, whose motion was carried 
by acclamation. 

In Ottawa, in the specch from the Throne on the occasion of the 
prorogation of Parliament on the 1160, the Governor General of 
Canada, said: "Iam glad to observe that the action of Oanada in 


deciding to unite with the mother country and the Australian colonies 
in the construction of a Pacific cable has met with general approval. 
I congratulate you on the evidence of continued prosperity that 
3 in all parts of the Dominion, and which has stimulated the 
ormation of so many companies having for their object the develop- 
ment of enterprises that must tend to increase the wealth of the 
country.” The speech concluded with the expression of a hope that 
Canada would long continue to enjoy the prosperity that at present 
prevaile. | 


Cable Rates to South Africa. — A Reuter despatch 
from Cape Town says that on S:ptember lst next the cable tariff 


between England and all stations in South Africa, iocluding places 


in ia Free State and the Transvaal, will be reduced to 4s. per 
wo 


The West Indies Hurrieane—The Halifax and 
Bermudas and the Direct West India Cable Company have placed 
their cables at the disposal of the Lord Mayor, free of charge, for any 
messages relating to the Mansion House Fund. Both cables bstween 
Jamaica and Porto Rico, belonging to the West India and Panama 
Telegraph Oompany, are interrupted. This, without doubt, is due to 
the effects of the hurricane. It is understood that repairs will be 
effected before the end of this week. After having passed over 
Turk's Island, where no damage was done, the hurricane made itself 
felt in the Bahamas, the cable to those islands being also interrupted. 


The West Indian Cables.—A Washington telegram 
to the Standard says:—"' It will be recollected that Mr. Alger, when 
War Secretary, other authorities, sustained the Western Union 
Telegraph Company's concession, which gives that company, with the 
British connections, a monopoly of West Indian tel.graph business, 
vid Cuba. But Mr. Root, his successor, will reopen the question, and 
will submit it to the President. He will take this action upon the 
opinion of Senator Edmunds, supporting the Commercial Company's 
с to a right to land a cable upon its private premises in Cu 
course now prevented by the military authorities alone. 


Wireless Telegraphy.—The Standard says that the 
Admiralty have called for a report from the commanding officers of 
the battleship Alexandria and the cruisers and Juno on the 
advantages and general results of the use of wireless telegraphy on 
board these vessels during the naval marcuvres. The Admiralty 
are so satisfied with the experiments made with the Marconi system 
during the naval marouvres, that they have ordered a complete set 
of the apparatus to be supplied to the Torpedo Schoolship Defiance 
at Devonport, where further experiments will be tried under the 
direction of Commander W. O. M. Nicholson, who bas made a special 
study of the system. l 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Aberdeen.— August 21st. The Electric Lighting Com- 
mittee wants tenders for a 12 months’ supply of house service and 
lead covered distributing cables. See Official notices " August 11th. 

Barnsley.—September 16th. Tenders are wanted for 
electric light wiring and fittings at the Harvey Institute, Eldon 
Street, for about 700 lights. See “ Official Notices " this week. 


Battersea.— August 31st. The Vestry wants tenders for 


an overhead travelling crane (hand or electric), and batteries for the 


electricity works. See “ Official Notices” July 7th. 


Battersca.— August 31st. The Vestry wants tenders for 
steam pipes, pumps, condensers, economizer, tools, &c., also switch- 
board and booster. Specifications at the cffice of Prof. Kennedy, 17, 
Victoria Street, B. W. 


Birkdale.—August 19th. The Urban District Council 
invites tenders for the transfer of its electric lighting powers. 


Blackpool. — August 21st. The ration wants 
tenders for 10 double bogie tramcars. See Official Notices” July 28th. 


Carlisle.—September 11th. The Corporation wants 
tenders for extension to steam, drain, and feed pipes, feed pump, 
and extension of economiser at the electricity works. See “ Official 
Notices” this week. 


Darwen.—August 22nd. The Corporation wants tenders 
for rail bonds. See Official Notices" August 4th. 


Devonport.— August 318, The District Tramways 
Ocmpany invites tenders for the following contracts: Permanent 
way, road bed, paving and bonding of about 44 miles of double line, 
overhead construction for about 44 miles of route. Bee Official 
Notices " August 11th. 

Dundee.—August 23rd. The Council wants tenders for 
the overhead line dg wary and rail bonding of the Perth Road and 
Lochee tram routes. See Official Notices August 4th. 

East Ham.—September 9th. The Urban District Council 
wants tenders for combined electric light and traction plant, engines, 
generators, overhead line equipment, cars, switchbcard, arc lamps, 
&c., water-tube boilers, condensers, and other steam plant, electric 
light cable. Mr. W. O. Ullmann, The Limes, White Post Lane, East 


Ham, is the Council's electrical engineer. See “Official Notices” 


August 4th. 
(Continued on page 279.) 
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A “FIN-DE-SIECLE” MACHINE SHOP. 


By FRED. BATHURST, A.MIE.E. 


To English readers the above title would, under present cor- 
ditions, suggest that this article deals with a recently 


Ns ло =з 
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installed American 
factory, or else an 
English workshop 
re-modelled on 
American lines and 
equipped with the 
latest types of 
American tools, 
since for up-to-date 
machine shop lay- 
out with scientific 
and economic. pro- 
duction, it is only 
too seriously true 
that at the present 
mament we have to 
look to U.S. prac- 
tice for the best 
examples. 

It is with pleasure, 
therefore, that one 
finds їп the 
centre of Europe, 
at  Prag-Vysocan, 
in Austria (midway 
between Vienna and Berlin) the dynamo 
machinery factory of Kolben & Co., or, to 
give it ite full Bohemian title, the * Elektro- 
technická Akcrová Spolecuost drise Kolben 
a Spol.” It is thought the following des- 
cription and illustrations of machines found 
in this shop will prove that there is near at 
hand at least one instance of as perfect a 
combination of European and American 
workshop practice as can be desired. 

In describing a modern machine shop, 
designed for the purpose of manufacturing 
all sizes and types of dynamo-electric 
apparatus, it is only to be expected that 
we should find the advantages of electric 
power transmission fully шеш. although 
rarely so fully and completely utilised as in 
this particular instance. An up-to-date 
factory manager having to consider the 
question of alterations or extensions to an 
existing plant, must by this time thoroughly 
recogniee the advantage and economy 
arising from the use of electrical trans- 
mission of energy by means of small 


flexible and easily installed ооррег wires, instead of 


following the old-time practice of power transmission 
with its shafting and belting from the main engine, 
necessitating fixed and heavy runs of steel shafting 
with a consequent limitation as to the design of the 


shop and the position of the machine tools. 


With electric transmission the shops can 
be arranged :— 

1. Just as required in the natural process 
of production and without regard to the 
lay-out of the building. 

2. Extension can be effected and additional 
machines laid down in any direction without 
any regard to driving power and the shaft- 
ing runs. 

9. Great saving in the wear and tear of 
the driving shafting (oftentimes from 80 to 
60 per cent. of the total power required in 
the factory) oan be effected by applyin 
electric power direct to the larger or special 
portable tools, whilst smaller machines are 
separately driven in groups from short 
lengths of countershafting. 

Thanks to the high state of development 
and mechanical perfection that has been 
reached in respect to continuons current 
motora and укан many factories can 
now be found in which the above advantages 
have been seized upon, and descriptions of 
such plants are no longer new. 

The plant of Kolben & Co., although 
comparatively small 
by reason of its 
exceptional аш 
in respect to the 
horse-power re- 
qaired, is a unique 
and up-to-date ex- 
emplar of three- 
phase current elec- 
tric power distri- 
bution, a type of 
practice which has 
been comparatively 
neglected in Eog- 

. land until recently. 
The writer's opinion 
is that examples of 
three phase work in 
England have been 
few, and our elec- 
tricians have not ac- 
quainted themselves 
sufficiently with 


foreign and Conti- 
nental practice, во 
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that they have failed to appreciate the advantages and possi- 
bilities of this system of electric supply. 

Я The approaching visit of the I. E. E. to Switzerland may, it 
is anticipated, offer an opportunity of seeing the successful 
and practical use of three-phase plante, and will doubtless 
lead to their more general development in England. 

It may, however, be taken for granted at once that, for 
any power installation requiring а number of motors for 
varied applications, and where the total capacity required 
amounts to 100 HP., under most conditions a three- 
phase plant will be found more economical both in first cost 


Fic. 4. 


8nd in maintenance than a continuous current instal- 
lation. The comparative absence and unimportance of the 
motor starting and regulating boxes, and the greater 
impunity with which the three-phase motors can be handled 
by unskilled and non-technical workmen alone counts greatly 
in favour of this system, but this point is best brought home 
by actually seeing a few plants in operation rather than by 
discussion. 

Having determined the prime source of power, and chosen 
the method of distribution by which the power is to be advan- 
tageously applied, the factory manager, in order to reach an 
ideal lay-out, has to provide high-class tools which will give 


Fic. 5. 


a large as at low cost production and within a minimum 
of time. The work provided must employ:each tool upon 
its standard work for as many hours as possible during the 
working day so that the tool may fully earn the interest on its 
first e Floor space must be occupied as economically as 
possible, 


Itis problems such as these that Herr Emil Kolben set him- 
self to work out in connection with this factory. Probably 
very similar conditions- present themselves in almost every 
factory, bat certainly in a rapidly-growing and developing 
industry like that of dynamo machine manufacture, although 
the utmost care and discretion may have been exercised in 
the selection and arrangement of the tools,a time comes 
when the castings and parts to be operated upon grow too 
large for the existing appliances, and the management has 
to face the solation of newer and more difficult problems. 


~ It is in meeting this condition that the works of Kolben & Co. 


appear to have attained most complete success, so that 
to-day this factory must be counted amongst the few that 
can readily undertake and execute any and all classes of elec- 
trical work that can be called for or that progressive develop- 
ment may dictate. The unexpectedly rapid increase in kilowatt 
capicity of the generators required for electric light and 
traction work brought into the shop heavier and still heavier 


Fie. 6. 


castings, whilst the adoption of the fly-wheel type of multi- 
polar generating machines so increased the sizə and shape 
of the castings handled as to necessitate an almost complete 
reversal of the practice the shop had been laid out to meet. 

The castings grew larger and larger until they reached 
the practical limit for satisfactory handling. When 
castings of fly-wheel shape grew from 2 and 8 feet to 
12 and 20 feet diameter, and increased in weight from 
4,000 lbs. to 80,000 lbs., it was found easier to bring the 
vu to the work, instead of taking the work to fixed 
too Я 

The main object of this article is to bring the illustrations 
and descriptions of these specially designed portable tools 
before the readers of the ELECTRICAL REVIEW, во as to show 
the comparative ease with which a machine shop can be re- 
equipped, to enable it to undertake the production of machines 
of the largest size with a comparatively small fresh outlay of 
capital. Incidentally, also, it will be noticed how completely — 
and efficiently three-phase motors of any size can be applied 
to meet the requirements of machine tools. | 

Fig. 1 shows four processes, a, ö, c, d, being carried on at 
one and the same time upon a 16-foot diameter magnet 
wheel (weight 46,000 1bs.), designed for use in a 1,000 H.P 
three-phase alternating current generator, 
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The illustration sufficiently indicates the difficulty that 
would be entailed in handling such a large-siz:d piece of 
work, if it had to be taken from tool to tool for each process, 
and by comparison shows how conveniently the small port- 
able self-contained motor tools can be arranged around it, 
во that horizontal drillings in two sizes, side drillinge, and 
key seating operations can proceed together. 

nstead of choosing a position with respect to the counter- 
shafting available for tool driving, the casting is drop 


down anywhere in the shop, and a flexible electric cable | 


brought to the motor of the portable tool from the nearest 
wall plug. In this particular case, the work has been placed 
ao that it can be operated upon (process.a) by a fixed 
horizontal boring tool (shop-driven by a 6 н.р. three-phase 
motor) which has to make the 64 12-inch diameter holes 
for the magnet cores. By arranging three other portable 
tools around the | 
casting, economy 
of floor space, as 
well as of labour, 
naturally follows, 
and although 
three workmen 
can be seen in 
the picture, only 
two are ed 
to tend the four 
tools at work. 
Figs. 2 and 8 
show io detail 
the tool by ы 
(process the 
side boring of a 
hole 23 inches 
in diameter in- 
side the 12-inch 
hole in the cast- 
steel frame ів 
carried ont. This 
portable hori- 
zontal boring 
machine weighs, 
complete with 
motor, only about 
900 lbs., its ap- 
imate overall 
imensions 
being: height, 
8 feet;  widtb, 
2 feet 6 inches; 
len , 4 feet 6 


| 


сап clam 

or bolted to 
shop floor or a 
convenient tool 
bed. The body 
of the machine 


such a manner 

that it can swivel completely around or move along it, 
so that the boring mandrel can be readily faced up 
toward or adjusted tothe work. A threc-phase 1-H.P. motor 
bolted to the frame casting provides sufficient driving 
power, a cone pulley on the motor shaft driving by belt a 
counter cone, which is connected through screw gearing to the 
boring shaft. The gearing can be thrown in or out by the 
workman as he desires, whilst the boring shaft has a self- 
governing screw. feed. With this machine holes of any size 
up to 8 inches diameter can Ыз readily bored. out. The 
ишан eost, of the complete tool is about £70. 

Fig. 4 shows the detail of the Universal portable track 
drill which is seen at work in fig. 1 (process c), making a 
side hole for a 1-inch bolt. This tool weighs, complete, 
about 650 lbs., and, including the waggon, has overall dimen- 
sion as follows: Height, 2 feet; width, 2 feet; length, 3 feet 


Fic. 7. 


6 inches. When fitted compr with flexible shaft, drill 
holder outfit, connecting cable and winding drum, its cost is 
£80. 

It consists of a two-wheel carriage supporting a 1-H.P. 
(three-phase or other type) motor driving by single reduction 
a geared countershaft which operates the flexible shaft. 
The whole machine is balanced in such a manner that when 
it is necessary to do drilling at a height more than 5 feet 
from the ground (the limit of the flexible shaft), as may 
be required for the inside of large generators (or in 
another condition, as for roof or bridge work), the whole 
tool is swung into the air by means of a crane, and the 
drilling shaft remaining horizontal, drilling can be pro- 
ceeded with in this position. Holes up to 14 inches dia- 
meter can be made by Dn 5 m А 

Experience proves that the possibility of operating this 

ES К i : аі whilst 
it is suspended 
in mid-air is very 
useful in the 
case of large 
generators, the 
necessary hole 
being made 
whilst the work 
is in situ; with- 
out such appara- 
tus the work 
would have to be 
laid over on its 
side upon the 
floor of the shop, 
and brought wi 
difficulty under 
the ordinary 
drilling press. It 
is obvious that 
this track drill 
when fitted with 
a special head- 
piece can 
most usefully 
employed inside 
boilers or similar 
hollow work, as 
well as finding 
an invaluable 
application in 
respect to flat 
tablets and 
marble slabs 
used in eleot rio 
switchboard 
work. The latter 

application is 

shown in fig. 5. 

Fig. 6 shows 

in detail the 

American type of 

key-seating ma- 

chine, driven by 
its self-contained 
$ нр. three- 
phase motor, 
Which is carrying 
out process d in fig. 1. This portable combination 
tool, weighing about 1,800 lbs., is one of the most 
useful machines to be found in Kolben & Co.'s shops. 
Whilst dynamo manufacturers in England are mostly 
employed upon two, four, and  six-pole generators, 
having comparatively high-speed small diameter arma- 
tures, Continental practice in res to generatora for 
outputs above 200 xw. has developed through many 


poles" until to-day the most favoured type is a direct- 


connected slow speed bar-wound armature of large 
diameter, enclosed by a field magnet often containing 
20 or more poles (вее fig. 7, showing the design of a 400-Kw. 


continuous current generator running at 90 revolutions and 


having 18 poles). This constant increase in the diameter of 


the armature required a continual increase in size of the 
swinging arm of the slotting machines necessary for cutting 
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the key-way for the engine or driving shaft, until the limit 
of a practical tool was reached. 

The race between the size of the work and the tool required 
for it, having been decided in favour of the work, we 
now find this comparatively small tool, having overall 
dimensions, height 8 feet, width 8 feet, length 6 feet, 
uniformly employed upon all the larger size pulley or wheel- 
shaped castings required for armatare spiders. The portable 


Fie. 8. 


tool has the advantage that the shop crane readily trans- 
rts it to the particular casting to be operated upon, and 
eing fixed in position thereon, the key-seating process can 
proceed at the same moment as, and without hindrance to, 
other essential operations, making a great saving and con- 
venience in the handling of the castings, as well as permitting 
a. saving in the time required for finishing them. 

Instead of the practice usually followed in 
slotting machines, by which the tool head in 
making the cut is forced downwards into 
the work with the tendency to compress or 
bend the tool holder ont of position (neces- 
sitating considerable stiffness and strength of 
tool arm and body), advantage has in this 
case been taken of the general lightnees 
of the design (required for portability) to 
reverse the action of the tool, and employ 
the tool head as a draw bar under tensile 
or pulling stress instead of under compres- 
sion. A special clutch geariog is also used, 
so that the tool returns from its work four 


>= 


3 inch to 4 inches wide. The approximate coet of such a tool 
complete is £200. It is obvious that such a convenient tool 
has a wide range of application in other machine and metal 
working shops. 
. Fig. 8, showing a radial drill driven direct from its inde- 
pendent shop motor cun be advantageously referred to at this 
point, as showing the difficulty that the ordinary drilling 
as well as keyseating tools present by reason of their clamsy 
overhanging swinging arms. After seeing in operation the 
drilling and boring tools shown in fig. 1, no one will want to 
arrange а large casting of awkward shape underneath tools 
of the swinging arm type. The tool shown has a 7-foot 
swinging ares, and is belt-driven through single reduc- 
tion gearing: by a 8-H.P. motor secured to the same bed- 
Ps This tool is now relegated to its proper use, that of 
rilling holes up to 34 inches diameter in large base plates 
or other flat castings of large area. At the back of the drill 
part of the tool head and bed of a small lathe may be веер, 
together with the simple starting and regulating switch, by 
which its self-contained three-phase motor is controlled. · 
Fig. 9 gives a good idea, by comparison with the relative 
s‘'ze of the men at work within it, of the diameter of the 
ieces of work that are being dealt with in the Kolben factory. 
t illustrates the assembling of the stationary armature for a 
three-phaae 1,000 H. P. generator. This armature frame is 19 
feet inside diameter, and has a finished outside diameter of 
25 feet. Its approximate weight (finished) ів 60,000 lbs., 
whilst the generator, assembled complete, weighs 140,000 Ibs. 
These figures may be considered sufficiently eloquent in 
themselves to save allusion to the fact that it is better to let 
sach pieces remain on the shop floor as much as possible in 
one position, and bring portable tools to them, rather than 
endeavour to take them around the shop to large fixed tools. 
The four men seen within the ring have their hands fairly 
full of hard work, for they have to assemble 26,000 Ibe. 
of thin sheet ігор, consisting of 11,500 segments (seen as 
sectional stampings), and the winders, who occupy their 
position later, have to handle a considerable weight of copper 
in arranging in the 384 peripheral (slotted) holes, 192 
carefully insulated coils, Always having a thought 
towards the saving of floor space, it is no uncommon sight 
in this shop to see two, or even three, of these armature 
frames being assembled one within the other, and yet find 
that the nine or ten men employed have plenty of work- 
ing room. 
A further note in connection with the assembly of this 
armature may be of interest to English manufacturers who 
are still mainly in ће “ japan pasting,“ or perhaps in the 
“ paper punching” stage. In ordinary practipe, the 11,500 iron 
gegments would have to be assembled with &n equal number 
of separate and similar tissue paper panchings, the work of 
assembling these frail sheets being really more trying and 
fatiguing than the iron segments. In fact, the difficulty 
and annoyance arising from the paper sheets has convinced 
many designers that equally good mechanical and magnetic 
"insulation" can be obtained with a japanned disc, in 


times as fast as its normal cutting speed, 
this movement, as well as the feed, being 
provided for automatically. HE 

The 4 H P. motor is provided with single redaction gear 
and belt drives on to the tool mechanism, so that the 
slip of the belt partially compensates the strain on the tool 
mechanism, as the tool enters or leaves its work. The 
motor being mounted on a sliding baseplate, a belt 
tightening attachment provides any desired adjustment. 
This tool cuts a key-way in shaft bores of any size from 
4 inches to 20 inches diameter, as deep as necessary, from 


Fic. 9. 


spite of the incidental difficulty of effective painting and 


drying. Careful and complete tests have convinced the 
engineers of the Kolben Works that “ paper ” separation is 
to be preferred, provided always that wood-pulp tissue 
paper, which will bear subjection to great heat and pressure 
without charring, is chosen. The difficulty and extra time 
required for stamping and assembling the paper has been 
overcome by designing a machine which partes every sheet 
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of iron with a complete facing of paper, so that the one punching 
operation for making the sections cuts out the stampin 
ready papered for assembling. With this machine, a modifi 
form of printing press, two men can in a 10 hours’ day cover 
6,000 feet of iron sheeting 4 feet 6 inches wide without any 
difficulty. The immense saving of labour which this 
machine effects is further supplemented by advantages which 
follow in assembling, for with eet armatures the 
holes or slots in the disc or segment, line up quite truly 
without the necessity of “gouging out," and leave a larger 
and truer space for the winding, permitting .a considerable 

tage increase either in copper cross-section or for the 
insulation of the wire or bars. 


(To be continued.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
(Continued from page 274.) 


Germany.—Tenders аге at present being invited by the 
Frankfort-am-Main Municipal Tramways Committee for the supply 
of 200 steel tyres and 40 sets of wheels and axles for electiic tram- 
cars. Tenders to be sent to the Betriebs Direction der В idtischen 
Strassenbahn, Frankfort-am-Main (Bockenheim), whence particulars 
may be obtained. | 


Glasgow.—August 21st, The 


for the supply of switchboards, copper 
meters. See Official Notices” August 4th. 


| Hackney.—September 12th. The Vestry wants tenders 
for four sets of direct current steam dynamos (either high or low 
speed). See Official Notices” August 11th. 


Hampstead.—The Vestry invites tenders for the exten- 
sion of its electric lighting station, and is spending £30,000 on new 
machinery there. 


ration wants texders 
us bars, and electricity 


Iifracombe.—September 25th. The District Council 
wants tenders for boiler plant, engine plant, dynamos, condensers, 
switchboard, mains, lamp- posts, accumulators, meters, crane, 
buildings, &o. See “Official Notices” this week. 


Ingleton. — The Ingleton Electric Light and Power 


Company wants tenders for the supply öf dynamos, switchboards, 
batteries, and wiring. See Official Notices " August ‘th. 


Leeds.—August 30th. The Tramways Committee wants 


tenders for the electric lighting of the car shede, Kirkstall Road. See 
ч Official Notices" this week. 


Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. Particulars 
on application to the clerk of the Gas Works (deposit 128). 


Manchester.—August 23rd. The Baths, &c, Com- 
mittee is inviting tenders of an electric light installation for the new 
Islington Baths and Public Halls. Specifications from the general 
superintendent, Osborne Btreet Baths. 


Motherwell, N.B.—August 18th. The Commiseioners 
invite tenders for MT and works in connection with the 
proposed electric lighting of their town. See "Official Notices,” July 


Perth.—August 28th. The Commissioners want tenders 
for boilers, condensers, stesm dynamos, switchboard, underground 
mains, and accessories. See " Official Notices” July 28th. 


Poplar.—September 6th. The Guardians wants tenders 
for high speed engine and dynamo, electric motors, Lancashire 
boilers, cconomiser, and other plant, as briefly particularised in our 
“и Official Notices” this week. 


Portugal.—September 6th. Tenders are being invited 
by the municipal authorities of Oascaes, Portugal, for the concession 
for the electzio lighting of the town. 


St. Annes-on-the-Sea.—September 11th. The Council 
wants tenders for high speed engines, continuous current dynamos, 
а ae booster, for electric lighting. See Official Notices 

w 


St. Mary, Battersea.—August 31st. The Vestry wants 
tenders for steam pumps, pipes, condenser, economiser, &., switch- 
board, and boosters, See “Official Notices” July 28th. 


Southport.—The Corporation wants tenders for the supply 
and laying of tram rails, points, crossings, bonding, permanent way; 
also overhead equipment, including poles, wires, &c. See Official 
Notices August 11th. 


Sunderland.—The Corporation wants tenders for four 
270-&w. three-crauk direct current steam dynamos, and two surface 
condensers and cooling tower. See Official Notices this week. 


; sorong: with a branch line along 


Sydney (N.S.W.).— November 8rd. The Municipal 
Council 3 is inviting tenders for the construction and erec- 
( bos 50 te destructor for treating 60 tons of refuse per day 

our 


CLOSED. 


Bootle.—The Town Council has placed a contract with 
Messrs. T. Parker, Limited, for the necessary station plant for the 
purposes of electric traction, according to Mr. Miller's spscifications, 
at £2,363; also with Mesars. R. W. Blackwell & Co. for poles, bracket 
arme, span, trolley, guard, and other wires, street boxes, &c., neces- 
sary for the complete equipment of the overhead trolley line along 
Stanley Road from the south to the north boundary cf the 
Strand Road to Derby Road; also 
with Messrs. Oallender's Cable Company for the supply and layiag 
of traction feeders at £1,228, 


Bridgwater House.—Sixteen tenders were received for 
the wiring of Bridgwater House state rooms, and that of Messrs. 
W. J. Fryer & Oo., ited, of Sloane Square, has been accepted. 


Glasgow.— We understand that the Corporation Tramway 
Committee on Tuesday considered tenders for supplying engines for 
the Glasgow electric tramways. Mr. Parshall, the elect engineer, 
strongly recommended acceptance of the tender of Messrs. E. P. 
Allis & Oo., of America, who offered engines for £114,554, and b 
seven votes to six this tender was accepted. Messrs. Harvey ка 
Williamson, of America, tendered at £160,000 while Messrs. D. 


Stewart & Oo. tendered at £54,800, but offered a lighter engine. 


Hapton.—The Parish Council recently invited estimates 
for lighting the townsbip electrically from September this year to 
April next year, and the tender of Messrs. Simpson Bros., a local firm, 
at £118 15s. has been accepted. 


Islington.—The Guardians’ have aooepted the tender, 
£192, from Messrs. Kirk & Randall for telephonic communication 
at Highgate Hill. | | 

Pembroke (Ireland).—The following is a list of the 
tenders submitted to the Commissioners for electrical plant, &o. :— 


Вестон К —For Combzmsmn, Am Puur AND Гавр HEATER. 
Name of firm. Amount of tender. 


Worthington Pumping Engine Company .. ae .. £585 0 0 
Wheeler Condenser Compan s .. (accepted) 556 0 0 
Worthington T hed cin Company (alternative) 589 0 0 
В. W. Blackwell & e ee oe ee ee ее es 158 9 6 
Frederick Nell. és ec a es ar .. 8540 0 
John Spencer, Limited .. we T “+ a .. 981 6 0 
Mirrlees, Watson & Yaryan .. es T oe eo 1,052 0 0 
Klein Engineering Company .. S Ve. ate . 1,865 0 0 
W. H. Allen, Son & Со... ee TT e .. 1,998 0 0 
George Wailes & Co.  .. "- ee га du . . 1,810 0 0 
G. 8. Derriter és n xs ка - T .. 2,192 12 0 
Szorion L.—Fon Water Сооима Ргант. 
Korting Bros. % % 85 ne © . £44210 0 
Wheeler Condenser Company we - .. 08115 0 
Klein Engineering Company is x . (accepted) 707 0 0 
Worthington Pumping Engine Company .. oe . 78 0 0 
Isaac Storey & Sons as T s is 806 0 0 
John Spencer, Limited. es as s 850 0 0 
Klein Engineering Company (alternative) 877 0 0 


Rathmines and Rathgar (Ireland), — The list of 
tenders for electrical equipment submitted to the Oom- 
missioners is as follows: | 


Вкоттон K.—For Ровіло Аво Lamps AND Poets, 


Name of firm. Amount of tender. 


Verit 8, Limited * ee ee eo ee (accepted) £38,042 8 6 
The Electrical Company, Limited .. " du .. 8,194 8 6 
Calvert & Co. ee ee * 9 ee ae ee ee 8,291 16 0 
Oliver & Co... 15 se Е - m us . 8376 2 0 
Johnson & Phillips . ee oe oe oe ee 8,462 2 0 
W. Lucy & Co., Limited.. vs T oe .. 3,463 10 0 
The Gilbert Arc Lamp Company, Limited . 3,491 10 0 
The British Insulated Wire Company, Limited .. .. 8524 6 0 
The Gilbert Arc Lamp Company, Limited (alternative) 3,740 0 0 
Crompton & Co., Limited zi y з ae .. 8,747 17 0 
Cotsworth Arc Lamp and Electric Lighting Synd'e, Ltd. 3 761 16 0 
Brockie-Pell Are БАТАР, Limited  .. wi я „ B, 19 6 
The Walsall Electrical Company, Limited . 444118 0 


Section L.— Fon Gunmpatine BrATION, Pirm Wonx, 
Faen Tank, Fm Harn, ёс. | 


R. W. Blackwell .. 2s 
John Spencer, Limited. 
George Wailes & Co. 


T "s . . £1,789 9 0 
.. (accepted) 1,997 18 8 
> T .. 41M 0 


Srotion M.—For CONDENSER AND Ala Pomp. 


The Wheeler Condenser & Engineering Co. (accepted) £418 0 0 
The Worthington Pumping Engine Company .. . 416 0 0 
Frederick Nell ii s% es és 439 0 0 
John Spencer, Limited .. vi» w T 493 10 0 
Mirrlees, Watson & Yaryan Co., Limited .. 815 0 0 
Klein Engineering Company, Limited - 895 0 0 
W. H. Allen, Son & Co. .. “a ae dis E . . 1,067 0 0 
Bow, McLachlan & Co. eo ae we ee ee 1,250 0 0 
George Wailes & Co. x sa ЧА we . . 1,250 0 0 
G.S. Derriter "T T" oe " 2i . . 1,901 12 0 
Вкоттон N —Fon Waren Cooma PLANT. 
Korting Bros. 24 we i» аз - 4417 10 0 
Calvert & Co. (exclusive of pipes) .. si ai - 550 0 0 
Wheeler Condenser and Engineering Company . 65615 0 
Worthington Pumping Engine Company .. é . 725 0 0 
Isaac Storey & Sons © T e - i^ .. 781 0 0 
John Spencer, Limited .. ©» ss ae as ss 2 0 0 
Klein Engineering Company, Limited . (accepted) 847 0 0 
Bow, McLachlan & Co, vs oe ee ee ee ee 925 Q 0 
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Sunderland.—The Council last week sealed the contract 
with Messrs. Dick, Kerr & Oo. for permanent way, overhead equip- 
ment, and electric cars for the new tramway system atabout £126,618. 
The chairman of the Tramway Committee said that the preparation 
of the Cheater Road route was to be commenced at once, and the 
permanent way finished by December 31st next, and it would be 
available for horse trams during the reconstruction of the Hylton 
Road section. The existing routes were to be commenced as soon after 
January 1st next as was practicable, and the contraotors agreed to 
complete the Roker, Christ Ohurch, Hylton, and Chester Road 
sections by June 30th next—ready for electric traction. The 
remainder, if possible, would be finished by that date, but at the 
latest by August 31st, 1900, or the contractors would have to pay a 
penalty of £10 per day. There was also a penalty for the пор- 
delivery of cars. Under the Act the Corporation had five years in 
which to do the whole of the work, but the committee was anxious 
to make a smart c from the old to the new systems. 

The Town Council accepted the tender of Messrs. G. and J. 
Weir, Limited, for two boiler feed pumps, and that of Messrs. 
Galloway, Limited, for four boilers and economisers. New feeder 
cables are to be laid for Hendon Road district at 41,550. Three 
automatic cut-outs for the new steam dynamos are to be obtained at 
£60, and indicators, meters and house fuses at £300 for stock. An 
extension of mains is also to be carried ont to Roker Avenue and 
Dock Street Chapel at £587. 


РА 


NOTES. 


Personal.— Mr. Hugh Erat Harrison, B.Sc., principal of 
the Electrical Standardising, Testing, and Training Institu- 
tion, has been appointed by the Board of Trade electric 
inspector to the Corporation of Tanbridge Wells. 

A Glasgow evening paper says that ex-Prof. Jamieson has 
been called ооё to Cape Town to give expert evidence іп a 
big case between the Cable Company and the Corporation 
running electric cars, the latter being alleged to affect 
adversely the working of the delicate telegraphic instruments 
connected with the cable. 

We notice in the Journal Officiel of the 11th inst. 
that the French Government has granted the grade of 
Chevalier de la Legion d’Honneur to M. Paul Wallerstein, 
the administrator of the Société Industrielle du Té'éphones, 
under whose personal direction was laid the Brest, Cape Cod, 
and other cables of the Compagnie Frarcaise du Cables 
Télégraphiques. The distinction conferred on M. Waller- 
stein will give pleasure to his many English friends. 

Mr. O. M. C. Heyl informs us that he has resigned his 
position as district manager and engineer to the Newcastle- 
on-Tyne branch of Messrs. English Industrials, Limited, 
and has joined the engineering staff of the Allgemeine 
Electricitate Gesellschaft, of Berlin. 

Mr. A. Н. Roe has been appointed departmental electrical 
engineer to the Bradford Corporation, in succession to Mr. 
С. A. L. Prussmann, whom he formerly assisted, and who 
has gone to Doncaster as Corporation electrical hi: ineer, 

Mr. С. A. Midgley bas resigned the post of И Мап 
electrical engineer at ‘Wakefield, to take up the post of city 
electrical engineer at York. Mr. Н. T. Lee takes Mr. 
Midgley’s-place at Wakefield. 


Appointments.—Fifty-five applications were received 
for the post of assistant engireer to tbe Bournemouth and 
District Electric Supply Company, and Mr. F. E. Benest, at 
present with Messrs, Siemens Bros., has been appointed. 


Train Lighting—Gas v. Electricity.—In a recent 
article on Lighting Railway Carriages by Electricity, the 
Engineer said that the total weight of the electric plant is 
less than would be required for a gas lighting system afford- 
ing the equivalent amount of light. This has drawn from 
Pintsch’s Patent Lighting Company a correction, stating that 
the weight of the electric light apparatus is rather more than 
double the weight of the gas lighting apparatus, the latter 
giving a superior light. The editor of our contemporary 
has wisely asked the writer and also Messrs. Stone & Co., 
of Deptford, the owners of the Gill train electric lighting 
system, to give actual weights of their respective systems. 

his information, if forthcoming, should be interesting. 


The Opposition to the Pacific Cable Scheme.—At the 
present moment, when all who have the best interests cf Great 
Britain and her dependencies at heart, and who are not 
inspired by motives of self-interest, are very anxious that the 
Pacific cable scheme should enter the ephere of active opera- 
tions, it is worth while noting the tactics of the opposition 
group of cable companies. The only reply they received to 
their protest was a snub, if we may put it curtly, from the 
lips of Government Ministers. Perhaps this was responsible 
for raising their ire, for no stone bas been allowed to 
gather moss which by rolling would postpone 
still further the great scheme. Now that there 
seems to be some prospect of а settlement, the tactician 
has been secretly at work upon further details in the 
opposition programme, To fill certain works with orders 
to occupy them for a long time ahead so that they would be 
unable to carry out the Pacific cortrect, to parchase gutta- 
percha in large quantities, 3 restricting the market 
and stiffening the price, these have been some of the 
the methods adopted to serve the desired end. The 
mere knowledge of these facts skould be sufficient to place 
the Government officials upon their guard. We will not 
devote too much space to discussing the legitimacy of 
the procedure, but we would add that others also have 
had a watchful eye upon submarine cable material, 
and there are other works, who, we believe, are well able to 
fulfil the Pacific contract with satisfaction and expedition. 
The activity in sabmarine cable work just now is noteworthy. 
We believe it is a fact that about 14,000 miles of such cable 
are either on order or contracts are ready to bə let, and 
the greater part of it may, as hinted above, be gathered 
into one net. Our representative called on one of 
the mannfacturers for confirmation of the above rumour, 
which had reached us through other channels, and was 
informed that although the rumour is correct, generally 
Bpeaking, some of the particulars are erroneous. The 
manufacturer hezarded the opinion that a well - known 
Company would probably use its undoubted inflaence in the 
cable ring, and would fan the forest fire which is apparently 
causing a stampede among the managers of the Globe 
Telegraph and Trust Company and its satellites. As a 
journal representing trade interests, we approve of reserve 
funds, hitherto invested in Government stocks and railway 
debentures, being realised and employed to promote fresh 
work, but such action should be taken deliberately and after 
mature consideration, and shoufd not convey the impression 
that. the oppor dam bas bnrst on the appearance of the 
Pacific cable banshee. 


A Fair Hearing Wanted for the Trolley.—The cur- 
rent issue of the Ratlway World contains a timely note 
regarding the objection frequently raised of late by 


opponents of the overhead trolley system that it is not 


giving satisfaction in America. We reproduce the follow- 
ing on the point, which may be of interest both to Prof. 
Kennedy and the London County Council :— 


Rumours of dissatisfaction with the trolley system in America are 
very greatly exaggerated. Complaints are occasionally made, but 
these are generally due to particular! unsightly street work, such as 
no one would propose to repeat in this country. Take the United 
States as a whole, and leaving out of the account the cities of New 
York, Chicago, and Wasbington, it may be said that the trolley 
system is universally approved by both the public and the tramway 
companies. Of the 16,000 miles of electric railways, all but a very 
small proportion are trolley lines. Visitors to America who have not 
penetrated further than New York, may return and write to the 
newspapers that the trolley lines ara beiog replaced by the conduit 
system, but the fact is that no trolley lines in America have as yet 
been removed, nor are there any projects for conversion. In New 
York and Washington, and in some streets in Chicago, the overhead 
wire has never been admitted, largely because older forms of 
mechanical traction rendered less necessary the immediate adoption 
of the trolley. Elsewhere the trolley has met with approval, aad it 
has done excellent service. History will repea* itself here as fast as 
new lines are. opened, and corporations that have decided to instal 
tbe trolley system have no occasion to reconsider the question. The 
Manchester Courcil, which bas been urged to send a delegation to 
America to investigate with a view to reconsideration of the deter- 
mination to adopt the overhead wire, has made no mistake in declin- 
ing to accept the suggestion. Its advirers perfectly understand the 
situation abroad, and at the present stage they recognise that, all 
things considered, the trolley system will most completely meet the 
requirements of the city for cheap and comfortable transport. 
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Obituary.—It is with great regret that we record the 


death of Sir Edward Frankland, who was celebrated for bis 
great work in the field of organic chemistry. He was also an 
eminent authority on water analysis, particularly in oon- 
nection with the London water supply. He was the 
Government water analyst. For many years he held 
the post of Professor at the Royal College of Chemistry 
(School of Mines), retiring therefrom in 1885. He had 
pora acted as Professor of Chemistry at the Royal 
nstitation, at. St. Bartholomew's Hospital, and at Owens 
College, Manchester. In 1865 the Royal Society awarded 
him the Royal Medal for his researches into the new 
series of organic bodies containing metals. His “System of 
Notation,” published in the Journal of the Chemical Society, 
is said to have cleared up a great many points in organic 
chemistry. His Lecture Notes for Chemical Students,” 
published in 1876, have had a large circulation, while he also 
р “ Experimental Researches in Pure, Applied, and 
hysical Chemistry,” and several hand-books. He has 
occupied the presidential chair of the Chemical Society and 
the Institute of Chemistry, and he was also a member of 
numerous English and foreign scientific societies. ^. Sir 
Edward was born in 1825, so was 74 years of age. He will 
be well remembered in electrical circles as a member of the 
Committee of the Eleotro-Harmonic Society, at whose con- 
certs he was frequently present in the capacity of chairman. 
It also falls to our lot this week to chronicle the death of 
another very eminent worker in the school of chemistry. 
Prof. R. W. Bunsen, F. R. S., died at Heidelberg, on Wednes- 
day morning, in his eighty-ninth year. So far back as 18:36 
the deceased professor succeeded Wöhler as professor of 
chemistry in the Cassel Polytechnic School, and some 16 
years ‘later, in 1852, he was appointed to the chair of experi- 
mental chemistry at Heidelberg. This appointment he 
held until 1889, when he resigned. Meanwhile honours 
were conferred upon him from all directions for his remark- 
able investigations and discoveries, but it seems from what 
we read in the Times that beyond all the orders and deoora- 
tions of monarchs he valued the foreign fellowship of the 
Royal Society, to which he was elected in the year 1858, and 
the recognition of his work by numerous other scientific 
societies. The Royal Society in 1860 awarded him the 
Copley medal, and. in 1877 he and Kirchhoff were jointly 
made the first recipients of the Davy medal. The Bunsen 
gas burner has made his name familiar in every household, 
while the Bunsen voltaic battery is known to every electrical 
student. From the list of his very numerous investigations 
we may select for brief mention the chemi of blast 
furnace gases, actinometry, and the chemical action of light, 
but his greatest work is considered to be that undertaken 
with his colleague Kirchhoff on spectrum analysis. The 
work of these two professors pl analysis by spectrum 
observation on a sound and firm experimental basis, At the 
time of his death Bunsen was spendius his last days in well- 
earned retirement at Heidelberg. 


Standard Electric Wiring Rules.— Mr. W. G. 


McMillan, the secretary of the Institution of Electrical 


Engineers, is sending out the following circular on this very 
important subject. The recent papers and discussions at the 
Institution on the desirability for securing uniformity, or 
кшш approaching thereto, will be well within the minds 
of our readers :— 


- You are no doubt aware that members of our profession who wire 
үе for the supply of electrical energy have for some time past 
complaining that they are harassed by the multiplicity of existing 
rules. It is generally admitted that the rules, framed by a committee 
of experta representative of the special interests involved, and pub- 
lished by this Institution, have been accepted by a large number of 
central station, municipal, and consulting engine ers, inspectors for 
fire insurance offices, and others. | 
The council of this Institution has appointed a committee to 
inquire into the reasons, if there be any, which prevent the Institu- 
tion rules being accepted by everyone as the standard. The com- 
mittee feel that it is very probable that most cf the authorities who 
are using other rules might be induced to accept those of the 
Institution if these latter were modified in some particulars. As a 
first step, therefore, towards the standardising of rules, the com- 
mittee are anxious to receive any: reasonable suggestions that may be 
offered with the above object. I should be glad if you would kindly 
let me know whether you would, if called upon, be willing to assist 
the committee with your advice and criticisms on the existing rules, 
and, if so, I am directed to inform you that the committee will 
prepare and forward to you & paper of questions, to whicb they will 
ask you to be good enough to reply." 


Contracts for Steel Work.—Following the explanation 
of the Atbara bridge contract comes the announcement in 
the daily of a large Japanese steel contract placed with 
an American house, in fact with the contractors for the 
Atbara work, viz , The Pencoyd Iron Works of Philadelphia. 
The contract is for the supply of from 8,000 to 10,000 tons 
of steel for bridges within a year for the Japanese govern- 
ment. The value of the order is $750,000. We should 
think it is pretty certain that here again the time element 
influenced the placing of the contract, and it is interesting 
in this connection to draw attention to a statement made 
last week at the meeting of the British Westinghouse Com- 
pany. The contract for the iron and steel work for the new 
works to be erected at Manchester is to be executed by the 


Carnegie Company, of Pittsburg, within four months. It 


seems that the present state of English iron and steel works 
would not allow them even to look at such urgent business. 


Record Trip.—Zhe American Electrician says that the 
longeat trip of storage battery automobiles ever reported is 
that of Comte de Chasseloup Loubet, who drove, July 2nd, 
from Paris to Rouen without recharging, the distance being 
some 85 miles, and the time 7 hours and 15 minutes. After 
recharging, the return trip was made the same night in 
presets the same time. The vehicle was of the Jeantaud 
make. 


Appointments Vacant.—The D. P. Battery Company 
wants a works manager at the Lumford Mills, Derby- 
shire. See Official Notices” this week. zx 

The Edinburgh Corporation wants two assistant engineers 
for its electricity supply stations at £100 a year. See 
* Official Notices” this week. 

A telegraph foreman is required for the Telegraph 
Department, Gold Coast. See Official Notices for 
partioulars. 

The Government of Jamaica requires an experienced 
electrician to act as inspecting engineer for all matters 
connected with electricity, at £500 per annum. See “Official 
Notices this week. 


Electric Motor Carriages, ad lib.—They are talking 
of very big things in tne automobile way across the Atlantic. 
We read that President Rice, of the Electric Storage Battery 
Company, says that ordera have recently been placed for 
4,200 vehicles at an aggregate selling price of some 
$8,000,000. They consist of about 2,000 pleasure vehicles, 
2,000 hansoms and broughams, and 200 delivery waggons. 
It is anticipated that they will not all be sold, but the 
greater part will be opsrated by the local sab-companies of 
the Columbia and Electric Vehicle Company. By the 
way, we presume that in keeping with our namesake's ruling, 
this company should reconstitute itself as the Columbia and 
Automobile Company. 


The British Asseciation.—Canterbury has appointed an 
influential executive committee to carry through arrange- 
ments for giving the members of the British Association and 
the French Academy of Sciences a fitting reception on Sep- 
tembar 21st, The visitors are expected to number about 
1,500. | 


Apparent Dark Lightning Flashes.—Lord Kelvin 
writes from Aix-les-Bains, August 7th, to Nature :— 


Last night, during & thunderstorm of rare severity, in which 
brilliant flashes—single, double, triple, or quadruple—followed one 
another at intervals often of not more than a few seconds of time, I 
was surprised to see, with great vividness, on a suddenly illuminated 
sky, two nearly vertical lines of darkness, each of the ordinary jagged 
appearance of а bright flash of lightning. I remembered to have 
seen two real flashes of just the same shapes and relative positions, 
and I concluded that the black flashes were due to their residual 
influence on the retina. I turned my eyes quickly from the dark 
sky outside to an illuminated wall inside the house, and I again saw the 
same double dark flash, which verified my conclusion ia an interest- 
ing manner. The fatigued part of the eye failed to perceive the 
sudden brightness of the sky in the one case and of the wall in the 
other. 


Swiss Visit of the Institution.—The secretary asks 
us to remind those who, being eligible, wish to participate 1n 
this visit, and who have not already applied for tickets, that 
applications shonld be submitted to him before Thursday, 
the 247 inst. | 
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. Speed Tests on High Speed Electric Railway.—The 
S'ræt Railway Journal publishes some speed tests made 
upon the Cleveland-Lorain Railway, which are of interest as 
being: made upon a high ерее road that has practically no 
grades and few curves. The сага tested have four G.E. 57 
motors geared 1: 5:7, with 33-inch wheels and Brill tracks, 
The cars weigh 24 tons (a ntly 2,000 lb. tons). Oa a 
grade of 1—500, the epeed per hour taken at the end of six 
periods of 10 seconds each is given, west bound, 9°7, 26 6, 
94:8, 39:6, 40:8, 47:2. By the end of 60 seconds the car 
had run 2,913 feet, at an average of a little over 33 miles 


per hour. East bound and probably up grade the speed 


attained was 43:1 miles per hour in a distance of 2,520 feet, 
but the average speed between the fortieth and fiftieth 
second was 47:4 miles per hour. Similar differences appear 
with other cars, but practically the tests show that between 40 
and 50 seconds after starting, a speed of 40 miles can be 
easily exceeded against a wind of 10 to 15 miles’ velocity. 
On a run of 60 seconds of a 23-ton car in which a distance 
of 2,802 feet, was covered, the following readings will be of 
шше for each period of 10 seconds оп a down grade of 1 
in 500 :— 


Seconds Amperes. Volts. | Feet run. Total distance. 
© sre HY | 
i. $10 485 500 | 149 149 
' 20 350 520 144 493 
PA 30 275 550 483 976 
ax 40 225 570 559 1,535 
Jg; 50 195 575 630 2,165 
180 580 | 


637 | 2,802 


On a nearly level and straight track, with moderate wind of 
6 miles per hour, the traction in both directions was 81°75 
and 32°53 lbs. per ton at speeds of 40 to 49 miles per hour, 
and 89 to 51 miles. These are the average readings at two 
points on the track under favourable conditions. Other tests 


show tractive forces of 30.8, 34°1, and 32°6 lbs per ton, at 


similar speeds up to 51 miles. 


Boilermakers Busy.—“ Remarkable activity” is the 
account of the boilermaking industry during the past 
uarter. Mr. Knight, the general secretary of the 
nited Society of Boilermakers and Iron and Steel 
Shipbuilders, reports that the demand for men has 
been greater than the supply. The demand fluctuates 
very considerably. This is practically unavoidable, 
but Mr. Knight adds, if it were possible to regulate 
the demand во as to ensure a steady and continuous employ- 
ment, 16 would be an unqualified blessing both to employers 
and to workmen. i 


The Progress of the Manchester Electricity Works, 
For the purpose of the Iron and Steel Institute visit to the 
Corporation electricity works this week, Mr. О. Н. Wording- 
ham, the city electrical engineer, drew up a pamphlet giving 


particulars of the generating and distributing plant at the 


central station, Dickinson Street, and the various sub- 
stations. The works were started in 1893 with a capacity 
of 1,320 kw., with plenty of floor space and chimney accom- 
modation to allow for large extensions. Vertical compound 
о engines, 100 н.р. and 400 н b., driving by means 
of link belts shunt wound continuous current bipolar dynamo 
machines, were installed, and the employment of jockey 
pulleys riding on the top slack side of the belts for greatly 
shortening the length of the drive is said to have been 
amply justified by experience, the loss of power with this 
method of driving compared with an ordinary belt being 
inappreciable. Lancashire boilers with Galloway tubes were 
instal led, and coking mechanical stokers. The first exten- 
sion was carried out in 1894-5, and consisted of two more 
400-H Р. engines of the same design, with corresponding 
dynamos. The second extension took place in 1895-6, when 
the buildings had to be enlarged, and at this stage Mr. 
Wordingham was appointed oonsulting as well as resident 
engineer. The definite plan laid down when the original 
works were designed for extending plant has been strictly 
conformed to in subsequent developments and the same type 
of plant retained. Experience has shown that this course 
was well advised, but the aniformity has been broken by the 


erection of two horizontal engines of the same power as the 
vertical engines, driving similar dynamo machines by means of 
ropes instead of belts, this being done for purposes of com- 
arison with the vertical sets, but the original design has 
n fully proved to be the better. The 1895-6 extension 
added six vertical seta, 400 H.P., and two horizontal, an 
extension to the boiler house, and five more Lancashire 
boilers. In 1897-9 the third cxtension was taken in hand. 
The large increase in siz3 of the works had rendered the 
small unite of plant originally pat down practically useless, 
and the six small sets were removed for replacement by two 
large engines of 2,500 н.р. each for direct driving. On the 
a formerly occupied by generators developing 600 н P., 
ere are now fired generators developing 5,000 н.р. The 
whole of the balancing on the five-wire system is now 
done by means of motor generators instead of dynamo 
machines. Six more Lancashire and four Babcock boilers 
were installed. It should be added that this last erten- 
sion is not yet quite complete, the second large generator 
being still in oourse of erection. Mr. Wordingham 
follows with a description of the station as it now existe, 
also the sub-stations, mains, &c. The electric street lighting 
at Manchester is not a large item, there being only 28 open 
type arc lamps and one enclosed in use. All the lamps 
are fed from the ordinary distributing mains. The unen- 
closed arcs take 10 amperes and the enclosed 5 amperes. 
There were at June, 1899, 2,708 consumers with 261,988 
8-c.P. lamps (or equivalent) connected (this comprising 379 
motors aggregating 1,320 f. P.). The total demand, if all 
consuming devices were working at once, would be 8,430 Kw. 
For the year ended March 31st, 1899, 4,773,247 units were 
sold, the total maximum supply demanded being 4,246 kw. 
The total costs per unit sold were 1:58d., the worka’ cost 
being 1°118. Large extensions are now in progress for 
supplying outside districts, a scheme which has been often 
referred to in our columns, and for traction purposes. At a 
station to be erected in Bloom Street, there will b» four 
direct coupled sets of 1,800 KW. each, to give current either 
for lighting at 400 to 440 volts, or for traction at 500 volts. 
These generators are already on order. This plant will 
deal with an area having a radius of about half a mile 
from the station. The rest of the area of rupply will 
be dealt with by means of an entirely new generating station 
at Stuart Street, 23 miles from Dickinson Street. Here 
there will be fixed generators producing three-phase current 
at a ure of 6,500 volts, which will be transmitted to a 
number of sub-stations situated at various points in the dis- 
trict of supply. At these sub-stations the high pressure 
three-phase current will Ъз converted into low pressure oon- 
tinuous for all purposes, viz., lighting and traction on a 
three-wire network with 200 volts on lamps, 400 for motors, 
and traction at 500 volts. 


A Method for Determining the Resistance of Elec- 
trolytes.—This new method has recently been worked out 
by Parker О. Mollhiney (vide Journal of the American 
Chemical Society, Vol. 20, pages 206—209), and whilst not 
so accurate as that of Kohlrausch, is of advantage for 
making many readings in a short space of time. It consists 
in determining by а galvanometer, preferably a D’Arsonval, 
the potential difference between the ends of a known 
resistance p in series with the resistance to be deter- 
mined. The current is supplied by a gravity battery, and 
before passing through the electrolyte, it is transformed into 
an alternating current by means of a rotary pole changer, 
but the carrent passing through the known resistance is 
direct. When а current through two resistances in 
series, the fall of potential in each of them is proportional 
to its resistance. 

Chemical Effects of X Rays.—When photographic 
plates that have been vss to the action of X rays are 
afterwards exposed to light, the image undergoes reversal 
in the same way as if both exposures had been made to light, 
and the precise character of the phenomena depends on the 
relative magnitudes of the exposures. Plates exposed for 
some time to X rays show increased sensitiveness to the leas 
refrangible rays. An interesting communication on this 
subject was recently made by P. Villard in the Comptes 
Rendus Hebdomadaires des Scances del’ Académie des Sciences, 
Paris, Vol. 128, pages 237—239. 


The Solution of Platinum and Gold in Electrolytes, 
—This snbject was studied by Max Margueles last year, and 


a paper appeared by him in Poggendorff's Annalen der 
Physik und Chemie, (II.), Vol. 65, pages 699—684, in which 
the results of his researches were given. In his earlier 
experiments, it may be remembered, an electro-magnet with 
armature served as contact breaker to the current from two 
Daniell calls, and between the terminals of the coil of the 
magnet an electrolytic cell with gold or platinum electrodes 
was intrcduced. With this arrangement the metal can be 
dissolved in hydrochloric, nitric, or eulphuric acid, or in 
potassium or sodium hydroxide. The metals always dis- 
solve from the electrode, which is the anode to the ttery 
current. The solution ie, however, in some way assisted by 
the current from the m „ 88 neither a constant nor 
intermittent current from the battery alone is capable of 
effecting solution. In the same journal eles makes 
some additions to his former statements with reference to 
the dissolving of platinum and gold in electrolytes. The 
dissolution of platinum takes place only at the anode when 
the cation of the electrolyte is hydrogen ; in salt solutions 
the platinum is attacked simultaneously at both anode and 
cathode. Platinum not only dissolves in the electrolytes 
previously named, but also in phosphoric, formic, and acetic 
acids ; oxalic acid is, however, without effect. 


Determination of Polarization.—In an electrolytic 
cell of resistance, в, with insoluble anode, through which 
current, С, is passing with E.M.F. = E, we have E =p + CB, 
where p is the polarization. If a thin sheet of metal be 
interposed between the electrodes so as to divide the cell 
completely, without sensibly affecting its resistance, and the 
current be maintained unchanged, we have &' = 2p + св, 
or p = E — E, In putting the method into practice, the 
main difficulty is encountered in arranging the cell so that 
the third electrode may be put in or taken out easily, and in 
such а way that the current shall pass throngh it, and not 
round it. A rectangular ebonite cell is provided with 
platinum electrodes fitting into grooves in the walls 60 mm. 
apart. Between these a third ve, 8 mm. deep and 
0:25 mm. wide, receives the third electrode. This depth is 
sufficient to prevent undue leakage round the electrode with 
moderate conductivities and current densities. A greater 
depth would be better. About half an hour elapses before 
the polarization becomes constant. The following are some 
of the results obtained :— 

COPPER SULPHATE, 16 PER свит. AT 147—14°95°, 
Qurrent density 003 006 012 02 0:3 amp. sq. dem. 
Po'arization ... 1:591 1628 1668 1695 1717 volts. 

Sr. vnn NrrRATB, ABOUT М№овмаг, at 165—155 


Ourrent density 0016 003 006 O12 03  0O4amp.tq.dcm. 
Polarization ... 0:888 0:897 0903 0908 0:996 0:935 volt. 


The above is an abstract of a paper by Karl Heim in the 


` 


Zeitschrift für Elektrochemie, Vol. IV., page 527. 


NEW COMPANIES REGISTERED. 


Electric Battery Case and Fittings Syndicate, 
Limited (63,268).—This company registered on August 10th, with 
a capital of £12,000 in £1 shares, to carry on the business of manu- 
facturers of and dealers in electric battery cases, cells and fittings of 
every 5 to adopt an agreement with J. H. W. 


ing, 6, Garway Road, Bayswater, secretary; und White, 
2, Denby Road, Ealiog, W., chemist; and Mrs. Jane Н. Braithwaite, 
990, Uxbridge Road, W. The number of directors is not to be less 
than three nor more than seven; the subscribers are to appoint the 
first; qualification £250; remuneration as fixed by the company. 


Brazilian Street 1 Company, г анов 
241).—This company was on Augu , a 
етей £120,000 in £1 shares, to acquire the business hitherto 
carried on by the Brazilian Street Railway Company, Limited (incor- 
porated in 1868) to adopt an agreement with the said old company 
and ite liquidators, and to acquire, construct, equip, and work rail- 
ways, tramways, buildings, electric traction and lighting works, &o., 
in Brasil. е first subscribers (each with one share) are:—J. В. В. 
wkins, oe Park, Welwyn, banker; A. G. Kendall, 148, Leaden- 
ball Street, H. O., merchant ; W. Martineau, 3, Beaumont Villas, Horn- 


sey Rise, N., civil engineer; F. В. Bluett, Egerton House, Beckenham, 
accountant; J. Wilkinson, 38, Nicholas Lane, B.O., solicitor; 
H. Bluett, үү e House, Beckenham, Kent, accountant ; and J. W. 
Walker, 2, Abercorn Terrace, Upper Holloway, N., accountant. The 
number of directors is not to be leas than three, nor more than seven ; 
the fir are William B. Hawkins, Arthur B. Kendall, William 
Martineau, Samuel J. Wilde, and T. Comber; qualification, 500 
shares; remuneration, £400 per annum, divisible. 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Limited (63,248).—This company was registered on August 
8th, with a capital of £225,000 in £1 shares (200,000 preference and 
25,C00 deferred), to enter into an ment, dated August Srd, with 
the Kalgoorlie Power Syndicate, ted, to acquire, own, and work 
any lard, water rights, electrical and ofher works, &c., and to eatab- 

and maintain a system of generating and supplyirg electrici 
for mining purposes, and otherwise. The first su bers (each wit 
one share) are:—J. T. Thompton, 116, Nevill Road, Stoke Newington, 
N., gentleman ; О. E. Mczley, 257, Winchester House, E. O., secre- 
tary; B. F. Wall, Rock Villa, Wallingto 


9 * k; ‚ 42» 1s 
Buaburgh Terrace, N.W., 5 M. E. Williams, Winchester 
House, E. O., solicitor. The number of directors is not to be less 
than three nor more than seven; the subscribers are to appoint the 
first; qualification, £250; remuneration, £250 each per annum (an 
extra £100 for the chairman), and a share in the profita. 


was 
(20,000 preference) to acquire 
electrical businesses, at d to carry cn the business of manufacturers of 


suppliers of ш tor the p 


8 
? 
ectrician; G. Payne, 53, Goldhurst Terrace, South Hampstead 
N.W., gentleman; R. T. Smith, 61, Oarey Street, W.O., solicito 

‚ Н. Boyns, 61, Carey Street, W.O, solicitor; J. W. Reacher, 4, 
Queen Victoria Street, H O., stockbroker; F. O. Smith, Hilldene, 
Harrow, solicitor. The number of directors is not to be less than 
three nor more than’ five; the first are F. Н. Mion (managing 
director), R. T. Smith (chairman), and G. Payne ; qualification, £200; 
remuneration as fixed by the company. | 


W., 
3 

т; 
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engineer; G. В. Rollason, Greenhill Road, Harlesden, N.W., 
engineer; W. G. Parker, Windlesbers Road, Harlesden, N.W., 
gardener; E. T. Pimms, 34, High Street, Harlesden, licensed 
victualler; E. Mann, Palace Obambers, Westminster, S. W., engineer; 
W. H. Fletcher, 123, Abbey Road, N. W.; and W. F. Fearn, 3, 
Delabay Street, Westminster, solicitor. The number of directors is 
not to be less than three nor more than seven; the first are H. Mann, 
W. H. Fletcher, and O. A. Rollason; qualification, £50 ; remunera- 
tion as fixed by the company. 


River Plate Construction Company, Limited 
(63,271).—This company was registered on August 10th, with a 
capital of £120,060 in 1,200 £100 ordinary shares, and 1,200 1s. 
батыг phates; 00 carey on the business of electrical engineers and 
suppliers of electricity for the p of light and power, and 
to establish and maintain electric lighting works, signalling, tele- 

phic, telephonic, and other systems, tramways, railways, &c. The 
Laa subscribers (each with 10 deferred shares) are :—O. Bright, 14, 
Oopthall Avenue, E. O., M. a A. B. Farish, 571, Old Broad 
Street, L O., solicitor; A. G. Lewis, 47, Park Road, Forest Hill, 
clerk; H. E. Ford, 13, Kylemore Road, N. W., gentleman; T. F. 
Btevens, 37, deed 5 e, S. I., . G. A. 
Eggleton, 10, А рег „ B. W., "face 5 
W. . Hunter, 27, Trossacks Road. Dulwich, S.E, clerk; J. W. 
Ward, 14, Marney Road, S.W., gentleman; T. O. Richards, 674, Old 
Broad Street, E. O., clerk ; and W. В. Wild, 33, London Road, Ola 
N.E., gentleman. The number of directors is not to be less than 
three nor more than seven; the subscribers arb to appoint the first ; 
qualification, £10; remuneration, £100 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Oldham, Ashton and Hyde Eleciric Tramway 
Company, Limited (55,318).—This company’s snnoal return was 
filed on July 28th, when the entire capital of £30,000 in 4,000 
ordinary and 4,000 preference shares of £10 each was taken up and 

in full. | 


paid 
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CITY NOTES. . 


Liverpool Overhead Railway Company. 


Тав half-yearly meeting was held on Tuesday, at the Law Associa- 
tion Roome, Cook Street, Liverpool, Bir Wm. Forwood, chairman of 
company, preeiding. 

The Carman, in moving the adoption of the report, said it had 
been the good fortune of the directors to meet the shareholders each 
half-year with an account showing expanding traffics and increased 
passenger receipts. He therefore regretted they could not on this 
occation render to them a similar gratifying sta'ement. It was true 
that they showed a small increase of 2,338 in the number of pas- 
sengers carried as compared with the corresponding half of last year, 
but tbis was Сиз to the late service of trains, which, by permission of 
tke Dock Board, (hey now ran to Beaforth, which had given them 
a traffic of over 160,000, and also to an increase of 286,486 in 
the nember of workmen carried, owing to thc extension 
of time they had given to working men’s return tickets; but their 
loss of revenue on the southern section of the line, between the Pier- 
head and the Dingle, had ben very little less than £2,000 in the 
Lalf-ycar. This loss was due entirely to the competition of the Oor- 
poration electrical tramways, which were row carrying passengers to 
the Dingle, a distance of 2j miles, for id. Glasgow, which had a 
model system of tramways, for an equal distanoe charged 2d. and 
24d. It was admitted by the chairman of the Tramways Committee 
that they made a loss last half-year of £7,0C0 on the entire service, 
and, so far ач be had been abl: to analyse their accounts, the 
loss on the Dingle line had exceeded this amount. The public bad an 
undoubted right to enjoy the lowest possible fare at wbich the tram- 
ways could be worked, but the City Council had no right to run their 
tramways at a loss, to the injury of private enterprise. It was not 
merely miking the general community pay for the benefit of the few, 
but iotroducing a principle most disastrous to the proeperity of the 
country. A contiauation of the present tramway policy would mean 
the k vying of a tramway rate to pay the annual deficit, and the 
Overhead Railway Compavy, as one of tbe ratepayers in the 
City, would have to contribate to this rate. He knew that they would 
agree with him that this was scarcely a fair state of things. It was 
not ordinary business competition, and, if it occurred in other walke 
of life, Parliament would step in to stop i“. Certainly the Over- 
head Railway was entitled to the special consideration of the City 
Council. I: was constructed solely to facilitate and cheapen the ser- 
vice of their docks, and to enable Liverpool to maintain her com- 
mercial position, snd it had, undoubtedly, largely contributed to this 
result. Liverpool owed its very «xistence to its commerce, and one 
would have thought tbe first care of the City Council would be to 
conserve the interests of an undertaking admittedly doing a great 
public service for the comme ce cf the port. Oa the contrary, they 
saw not only public morey being used to their injury, but, to 
compete with them, a speed was maintained throogh the 
public streets frequently much in excess of the Board of Trade 
regulaticns, which would not be possible unless the police were 
employed to safeguard the traffic. Their railway was further 
threatened by а propo: al cf the City Council to obtain running powers 
over their Waterloo and Crosby tramways and by the construction of 
an electric tramway alorg the line of dc сів, running parallel with the 
overhead railway. He could not think that either of these proposals 
were likely to ba seriou:ly considered. To oonstiu:t a line of elec- 
trical tramways along the line of docks would simply be to duplicate 
to much capita). It was admitted that the Overhead Railway gives 
an excellent service, both in speed and in the frequency and 
regolarity of the trains, and it did that without any inter- 
ference with the street trsffic. He bad thought it well to bring 
these circumstances before the shareholders, but he was sure they 
need not feel any alarm. He thought they were now encountering 
the wor.t of the tramway competition. Matters had been very much 
rushed, but he saw indications that wiser counsels would now prevail 
on the Tramways Committee, and that they would try to get back to 
а sound business basis. He could assure them that the directors of 
the company bad pursued & watching and waiting policy. They had 
not attempted to meet the competition by reducing their fares. They 
had anticipated the difficulties of the Tramways Oommittee, and felt 
eure that when they had some x perienca: f working with electricity, 
they would find out—as the Overhead Railway Company had found 
out—that the cost of working during the first year was not a 
basis upon which they could calculate in future, and that it was not 
possible to permanently bave a penny stage of 24 miles, except at a 
serious loss. Referring to the accounts, he said the gross receipts for 
the balf-year bad been £36,492, against £37,220 in the same half of 
last year, or a decrease of £728. The expenditure bad been £24,924, 
as sgainst £23,326, showing an ircrease of £1,548. This increase had 
been accounted for in a larger payment for coal of £691, owing to the 
flooding of the mine with which they held their contract. The ex- 
penditure in materials had increased by £257, principally due to the 
renewal of their commutators, and the increased price of copper. Then 
during the past two years they Lad spent £2,300 in the removal cf 
their storsge batteries. They had also during the half-year to 
re-wind а great many of their motors; but the result of all this extra 
outlay, he hoped, wculd enable them to work more economically 
during the present half-year. I+ bad always been their policy to 
maintain the line in a thoroughly efficient condition, and in the 
speed, comfort, and punctuality of their service to maintain the gocd 
opinion they had earned. Their earnings per passenger bad fallen 
from 1 9to 1:95, owicg to the decrease of first-class traffic from the 
Dingle and the increase of workmen's return tickets. Of the future 
he would not prophesy, but he thought they had seen the worst of 
the tramway competiticn. Municipal trading was a dangerous and 
uncertain factor, and had not been a success in this country. The 


directors would carefully watch de mente, and the shareholders 
might depend that their interests would be carefully safeguarded in 
every way. He was pleased to add that the line had lost none of ite 
attractiveness to the holiday people, as the traffic last Bank Holiday 
was the largest on record. 

Mr. R. Hosson seconded, and the motion was carried. 

It was further resolved that a dividend at the rate of 5 per cent. 
per annum be paid on the preference shares for the half-year, and a 
dividend at the rate of 24 per cent. per annum be paid on the 
ordinary shares, leaving a balance of £4,320 to be carried 
forward. 

The CHAIRMAN, in acknowledging а vote of thanks to the directors, 
said it was very gratifying to receive such a vote, seeing the share- 
holders had got а reduced dividend. This showed that their efforts 
were appreciated. Не still looked forward with confidence to the 
future prosperity of the Overhead Railway Company. 


Waterloo and City Railway Company. 


Mn. Wyupuam В. PoRTAL (chairman) presided on Thursday last week 
over the half-yearly meeting of the above company, and in moving the 
adoption of the report said the figures had been fully explained in 
previous half-years, and did not require on this оссагіоп any detailed 
examination. On the last occasion he congratulatód them on the 
completion and opening of the line, and now he had to congratulate 
them on the first complete half-year. Oapital account showed total 
expenditure to the present time of £566,134, of which £16,678 had 
been expended during the "pus half-year. It was estimated that a 
farther sum of £56,000 would be requited, which was amply provided 
for by the company's available powers amounting to £145,531. 
The authorised capital is £720,000, and of that, £540,000 had been 
raised by the issue of ordinary stock, and £26,000 by debenture stock, 
making a total amount raised of £566,000, or an increase of £5,000 
since the preceding half-year ending December, 1898. As regarded 
the revanue account, during the past half-year the gross receipts, 
after deducting Government duty, had amounted to £13,114. 
£19,093 was received in fares and £300 in rents. Government duty 
was £278, leaving the sum of £13,114, from which the South-Western 
Railway Company had retained for working expenses, £4,690, or, 
£1,950 less than the actual working expenses. The balance was 
£8,424, which was payable by the South-Western Railway Company, 
under the agreement of March, 1894, to enable the Waterloo and 
City Company to pay a dividend at the rate of 3 per cent. 

annum on the ordinary and borrowed capia To this £8,424 they 
had to add £10 10s. for transfer fees, which made £8,434 odd, and they 
had to deduct £406 for general charges, and £5 18s. for law and Parlia- 
mentary expenses, which left £8,021 to be carried to the next account. 
The net revenue account commenced with £290 balance brought 
forward from last half-year, then they had the figure of £8,021 just 
mentioned, to which they added £190 for bankers and general interest 
and an item of £625 10s. described as rent charge,” and this made a 
total on the credit side of that account of £9,155. Oat of that they 
had had to provide £324 as intere.t on debenture stock, and £458 
rent charge payable to the South-Western Railway Company, in 
respect of the easement at Waterloo Sta ion and that left them with 
£8,372 available for dividend, and they proposed to pay a dividend 
at the rate of 3 percent. per annum on the ordinary capital, and 
carry over £272 to the next half-year. They would notice the 
auditor had added at the end, the words, There is a contingent 
liability to repay to the South-Western Railway Oompany, the 
deficiency in respect of net revenue.” This referred to £1,950 
which he had mentioned, and to a sum of £1,869 which was similarly 
provided by the South-Western Company in respect to the 
working of the preceding half-year. hese two amounts 
together made £3,819, and the agreement of March, 1894, provided 
that if in any subsequent half-years the difference between receipts 
and working expenses was sufficient to pay a dividend of more than 
3 per cent. the South-Western Company should be at liberty to recoup 
themselves the amounts which they had provided in previous half- 
years. This was the contingent liability to which the auditors referred. 
The number of carried during the past half-year was 
1,715,825, or a daily average of 11,142, and the number of season 
ticket holders at Jane 30th last was 747, which was estimated to bs 
equal to 194,220 single journeys, ora daily average of 1,261. This 
made the total daily average number of journeys 12,403. As 
the railway was only ia its infancy they were unable to 
make a comparison with any реш period, and they 
would, of course, remember that the Oity station was still uu - 
fiaished, inaemuch as the subways and approaches to be con- 
structed . by the Oentral London Railway Company had not 
yet been completed. Two days ago he received a report of the 
engineers, Mr. Galbraith and Prof. Kennedy, which he thought they 
would like him to read, as follows: — The works of th» railway have 
now been tested with 12 months’ continuous running and are all in 
good order and repair. A little tiouble was at one time experienced 
from leakage of water in the short brick tunnel at Waterloo, but it 
bas much diminished, and the pumps which were provided to meet 
this contingency were found to be amply sufficient. The iron tunnels 
within which the railway and City station were constructed are 
quite watertight and are perfectly sound. The Oentral London Com- 
pany’s subways at the sion House are fast approaching comple- 
tion, and it is hoped that three additional communications between 
the streets and the subways will be ready for use in October, namely, 
(a) in Mansion House Place, (b) at the Union Bank, Princes Btreet, 
and (c) at the junction of Lombard Street with the Poultry. At the 
same time the two staircases at the City station will be shortened and 
improved. Since the opening of the railway the line has been con- 
tinualy worked with the electrical plant provided in the generating 
station at Waterloo. The electrical difficulties which occurred in the 
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І rking of the line have, as was to be expected, yielded to 
time and experience, and all the electrical apparatus appears now to 
work regularly, steadily, and without difficu The trains have for 
months been running to a time table at six minutes interval 
during busiest part of tbe day. Farther rolling stock has been 
ordered by the London and South-Western Company, and when 
this arrives it is intended tbat the trains shall be still more frequent 
than they are at present." 

Lient.-Col. the Hon. H. W. CAMPBELL seconded the motion and it 
was carried. 


National Telephone Company. 


Мв. J. B. Fonsxs (chairman) presided on Thursday last week over 
the twenty-fourth ordinary general meeting of the shareholders of 
the National Telephone Oompany held at the Cannon Street Hotel, 
and in moving the adoption cf the report said the accounts were 
very similar to those of previous years, the only essential alteration 
being in the figures. Under all the circumstances, the directors con- 
sidered the figures eminently satisfactory. There bad been an 


increase in the income for the half-year of £63,000, which had been 


attended with an increase in the working expenses, but still they 
were left with an increased profit of £24,844, which was no incon- 
siderable sum. Comparing the flar res with the corresponding half 
of 1898, they would see that: the Post Office royalties had increased 
by a тел sum, and amounted to £58,859—an inort ase cf 
£9,186. е net inocme had increased. by £54,000, and the 
working expenses by £29,000. The working expenses had 
been reduced from 6194 per cent. to. 6115 per cent, 
which was а tangible gain. The debenture and other 


against £548. A most interesting and satisfactory feature was the 
large sum for rentals carried forward for unexpired terms. They 
already received the enormous sam of £651,000 in respect of 
services to be rendered by the company after the expiration of the 
term they were dcaling with, and that was an increass of £56,000. 
In fact, so far as the year had gone, it had been a record one, and 
they had had the largest accession of subscribers they had ever had 
іп any year of the company’s cxistence. Out of the available 
balance of £178,963, a dividend of 6 per cent. on the ordinary 
share capital was recommended. With respect to the capital 
expenditure that must always go on, for they could not 
expand the business without money, and if they were to go on 
the same ratio as they had last half-year—an addition of 
17,000 subscribers—they must have more money to meet the 


B 


large sum of money had been tin ths lest few years in placing 
the wires underground in icm Manchester, Bi ham, 
Bradford and many other places. They estimated that at the present 


in laying out a new system they allowed for an in иет 


as the 

wants of the community increased. 
be psid on that money, but still the sharehclders bad a 
fair dividend, and were in possession of a latent power 
which would enable them, at a comparatively small cost, to greatly 
increase the numbar of subscribers, so that the cost, which was harped 
upon by critics as having been extravagant and watered, in due 
course of time would come down very nearly to the moderate figare 
which the enthusiastic promoters of new schemes believed to be the 
approximate one. That, however, could only be in a great under- 
tskirg, and not in a small one. 

Lord Наввив seconded the motion, and it was carried unanimously 
without discussion. | 


The айта | was then made special, and the CHAIRMAN moved a 
resolution ng power to increase the mp a of the company by 
£2,000,000 by the creation of 400,000 new or ry shares of £5 each. 
He said that might be considered to be a tall order, but still, they 
had to look things in the face, and that great corporation could only 
be made efficient by expansion, and expansion meant money. 
If they went on spending at the ra‘e of £600,000 or £700,000 a year 
they could not go far without getting into debt, and they must either 
have behind them the power to meet the debt or stop. He thought 
their e was likly to до 00, and it was time that they had to 
face a new Government policy, but if they could not get all they 
wanted must get all they could. They were, after all, only the 
licencees of the State and they had now come to an agreement with 
the Government because they thought it was politic in the interests 
of the shareholders. They bad got to face the competition of the 
Post Office, but yet they had been so fairly treated in the course of 
recent discussions with the Government that шор were bound to act 
loyally in assisting them in the object they had in view. How 
far it would succeed time only would show, but the company must 
not bs behindband in securing their own position and also in « xpand- 
ing, and honcetly and in good faith see what they could do to 
make the position of the Government that which they wanted. Tae 
Government wanted to popularise the telephone, and the company 
would do its best to help that policy forward. In moving the resola- 
tion, he would warn nervous people that it did not mean they were 
coming forward at once for £2,000,000, but they believed that it 
would be wise to be armed with the power to raise the money. 
The resolution was seconded by Lord Harris and carried. 


British Electric Transformer Manufacturing 
Company, Limited. | 


Тав Times contains a report of the first ordinary meeting of this 
company held at Faraday House, Obariog Oross Road, Mr. В. Stewart 
Bain 5 | | | 

In moving adoption of the report, the Снатвмалн stated that 
prior to the completion of the company's works in October last, the 
manufacture of their transformers had to be carried on in a temporary 
workshop, which was found to be both inconvenient and expensive. 
The shareholders might take it that the first three months of the 
period under review were not profit-earning, although the time was 
usefully employed in bringing the transformers prominently under the 
notice of future customers and in organizing the staff On the whole, 
he thought that they had every reason to be satisfied with the results 
achieved during the nine months that they bad been working in their 
own factory. Turning to the profit and loss account, he ted out 
that the total ssles, after dedacting returns, amounted to £10,991. 
Of this sum, £5,633, or over 50 per cent, represented the sales of the 
three months ended June 30th last, thus showing that as their 
organization b-came ected their capacity of output increased 
more than three-fold. He regarded this ag a very encouraging feat u te 
in relation to the future of the company. The item of £1,623 
represented the value of the work in progress at the close 
«f the financial year. It was only tek:n at cost, and 
would, of course, show its due proportion cf profit when 
completed. The remaining items brought up the ital amount 
on the credit side of the profit and loss account to £19,836. Oi the 
debit side they had the aggregate manufacturing costs figuring at 
£10,290. This was more than it would have been bat for their 
having to occupy temporary workshops from June, 1898, to the fol- 
lowing Ostober. Against this, however, must be placed the fact that 
the prioss of copper, iron, and other materials had increased during 
the past six months. The general charges, £942, could not, he 
thought, bs considered extravagant. His own feeliog was that if it 
were desired to make a business pay they must commence by stady- 
ing the strictest economy daring its early years. As proof that the 
directors practised what they үе, he might state that, of the 
fees due to them, £669, they had relinquished £369. The amount 
drawn about recouped them for their out-of-pocket expenses in 
attending to tte company’s affairs. Oat of the balance avail- 
able for distribution the board recommended the pe ment of 
a dividend of 6 per cent. on the subscribed cap tal, leaving 
£237 to be carricd forward. To the sum cf £25,000 
the cost of patents as per agreements of March and May, 1898, there 
had to be added £250, baing the expenditure during the year in 
obtaining additional foreign patents. The company's transformers 
were covered by letters patent in France, Belgium, Italy, Austris, 
Switsarland, tte United S:ates, Now South Wales, South Australia, 
West Australia, Qicensland and Tasmania, and an application had 
been made, and was now under consideration, in regard to Germany. 
The qaestion of how these foreign patents should be dealt with was a 
matter which was occupying the attention of the board. The 
directors attached considerable value to them, but whether they would 
be sold or 5 this company was a subject for future decision. 
Already the b had been approached with a view to the 
sale of some of them. Referring to the company's prospects, 
he said that, at the date of the report, they had orders 
on hand amounting to £9,260, which was nearly equal to the 
sales of the period under review, and additional orders had come in 
since. Their working capital was very small, and they had to deal 
with the fact that one of the conditions of municipal contracts was, 
that from 10 to 20 per cent. of the amounts represented by such con- 
tracts was retained for a year. The board bad, therefore, resolved to 
issue a further 5,000 shares, which would be offered at par, to the 
subscribers for the original capital. He could not afford the share- 
holders better proof of the directors’ confidence in the business than 
by stating that it was their intention, as well as that of the officials, 
to put more of their own money into the company. 

Mr. Bramarp J. WALLIS-JONES having seconded the motion, it 
was unanimously agreed to. 


W. T. Henley’s Telegraph Works Company. 


Om Tuesday at Oannon Street Hotel, Mr. Sydney Gadge, M.P., 
presiding, the resolutions passed at the extraordinary meeting held 
on July 31st were unanimously confirmed. At a subsequent meet- 
ing of preference shareholders a resolution was passed ratifying the 

t of July 19th between George Sutton on behalf of the 
holders of the shares of the company of the first part, 
Arthur Edward Salmon on behalf of the holders of the ordinary 
shares of the company of the second part, and the company of the 
third part, and declaring the same to be binding on all the holders of 
the preference shares of the company. And at a third meeting of the 


ordinary shareholders the agreement was also ratified. 


The Hampstead Electric Supply Company. 


A unrrmd of this company was held last Friday at Winchester 


House, the Ohevalier Soares preeiding. The object of the meetiog 
the articles of association, as 


was to pass certain resolations alteri 

the company had applied to the В Exchange Oommittee for a 
settlement, and they, in complianca with their regulations, wanted 
the various alterations made. The chairman moved th» adoption of 
the resolutions, Mr. Watling seconding, and they were carried. A 
confirmatory meeting will bs held in due course, 
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British Electric Works Company, Limited. 


Тнв firet general or statatory meeting of the shareholders in this 
company, of Birmingham, was held, on 14th inst, at the Law 
Association Rooms, Cook Street, Liverpool. 

Mr. W. М. BRtca, in addressing the shareholders, said that the 
meeting was a formal спе He VES pn they migh* congratulate 
themselves on the fact that the whole the capital bad been sub- 
scribed, and that they had come into sion of exceptional!y роса 
worke—works that were designed avd intended for the cycle trade, 
but which lent themselves very well indeed to the business the com- 


Office, and the Naval 


t, and the company's name was on 
their list. Since the 


ddle of May, when the company actually 


сате into possession of the property, they had had a good deal of 


inery to alter acd to adapt to the particular purposes required, 
and they were now really beginning to reap a benefit. They hada 
good many orders on hand and a good many more in prospect. He 
hoped that the business would go on as it had begun, and increase 
and develop, and that at the end of the financial year they would 
bave a dividend to declare. | 


ГА 


Hong Kong Electric Company, Limited. 


ин tenth ordinary yearly meeting was held at the offices at Queen's 

Mr. L. DALRYMPLE (the chairman) congratulated the share- 
holders cn the further increase in the company’s business, the gross 
earnings showing an increase of upwards of $21,000. The increase 
had spread almost equally cver all branches of the company’s busi- 
ness, with the 5 of arc lighting, which has remained 
stationary. Daring the 12 months under review they carried out a 
large number of installations, and at the present moment have а con- 
siderable amount of installation aud other work in band, all of which 
will increase the demand for lighting. The board still oontinue the 
policy of installing the light at as near cost as possible. The chair- 
man proposed that the report and accounts as presented bs adopted, 
that a dividend of 6 per cent. (60 оный ad share), absorbing 
$18,000, be declared, and that $17,354.23 be written off plant account 
for depreciation. 

Mr. Уяттон seconded, and the motion was carried. 


Blackpool and Fleetwood Tramroad.—At the half- 
yearly meeting of this company, held on 15th inst., Mr. G. Ricbard- 
son, the chairman, said that they had conveyed 620,000 passengers 
during the past siz months. The total receipts during that peri d 
amounted to £9,991. From July lat to August 12th the receipts were 
£7,981, and they had carried only one-third less passengers during 
that time than during the whole preceding half-year. An interim 
dividend of 6 per cent. was declared, and £390 carried forward. 


Stock Exchange Notices.—Applications have been made 
to tha Stock Exchange Committee (1) to appoint a special settling 
day in and to grant a quotation to Giffre Electro-Obemical and 
Power Company, Limited—110,000 £1 shares, fully paid, and to 
allow the following securities to be quoted in the Official List :— 
Imperial ашта: iei art Limited—10,000 6 per cent. cumula- 
tive preference в of £10 each, fully paid, Nos. 1 to 10,000, 
20,000 ordinary shares of £10 each, fally paid, Nos. 1 to 20,000, and 
£200,000 43 per cent. first mortgage debenture stock. 


The Hove Electric Lighting Company, Limited.— 
The directors have declared an interim dividend at the rate of 6 


cent. per annum for the half-year ended Juce 30th last; tke dividend 


will be paid on October 151% next. 


TRAFFIO RECEIPTS. 


111 n ̃ Бе TENE for the 
week ending A t 19th. 1800. were 42,167 18s. 5d.:; receipts for week 
Fry August 2th, 1806, £1,288 8s. 4d.; aggregate for half-year to date, 

8. А 


тве pend TEMWAYE ава Опе Ооо; сцене The for the 

August lith, 1800, were £4,489 1s, 5d. period. 
1898, £2,869 194. 74. ; increase, 41,019 1s. 1 

The City receipts for the week 
ending August 18th, 1890. were £1,068; week ending August 14th, 1806, 
£928; increase, £110. Total receipts, for half-year, 1899, £6,666; total 
PE. corresponding period, 1898, 46,784, decrease, 2118 Miles 
open, 

The Blectrio Tram receipts for the week 
ending August 19th, 18990, were 4834 5з. 3d.; week ending August 18th, 

138. "d.; increase, £74 28. 8d. to 


otal төсе! date, Ё 
1898, £4,706 12s. 44. 1 21,112 
miles run, 4,667 ; 


Co. ditto, el cars, £529 lls. па. ; 

D. B. D. Te. 6d. total, £4,174 19s 5d.; in 

£787 6s. 8d. Aggregate to date, £27,070 17s. 10d.; aggregate to date last 

; 6d. Worked :—The mileage 
open is 18 miles electrically, 96 miles by horses, as 12 miles elec- 
trically, and 80 miles by horses, for the corresponding period last year. 

Liverpool Overhead Railway Company.—The receipts for the week ending 
August 18th, 1899, amounted to 22:01; corresponding week last yesr 
21,748; increase, £831. 

The South Staffordshire Tramways Company.—The receipts for week ending 
August llth, 1809, were 23. «i cow receipts for 82 weeks, 
£20,954 10s, lld.; week ending August 12th, #580 16s, 84.; aggregate 
receipts for 82 weeks, 419,858 8s. 2d. 


STOCKS AND SHARES. 


Wednesday Evening. 

A PLEASANT little rise has at length come to infase some cheerfulness 
into the electric lighting market, and, although prices in the list do 
not show much appreciable change, the quotations are nearly all 
“harder.” There are now to be found buyers at the middle prices. 
instead of sellers, and with the brighter tone prevailing, the buying 
element came to the front with boldness. Oity of Londons present 
almost the only dull feature in the coterie, and the hopes of share- 
holders appear to be fast vanishing the nearer the quotation 
approaches its par value. A time of great stress seems to lie before 
the company in the immediate fature, and although it will probably 
weather this storm as gallantly as it bas passed through others, it is 
certainly a difficult position for the company at present. 

On the other hand, Oharing Oross have risen, and it is thought that 
the directors will have very little difficulty in raising the new capital 
that will be required before the company can supply current in the 
City. It is believed that at least 13 million sterling will be 
required before effective competition can be commenced. 

London Blectric Supply Preference have been bought, and there 
has been some demand for the Preference shares of the House- to- 
House Electric Supply. South London Biectricity have shed a 
small fraction, sellers predominating in the market. | 

The electric railway market bas also been firm, the feature being 
a rise in Waterloo and City Ordinary. This was due chiefly to the 
optimistic tone of Mr. Portal at the meeting last wesk, whose speech 
was very favourably received in the Stock Exchange. Considering 
that the company is only in its infancy, as the chairman remarked, 
ite progress appears to be distinctly encouraging to the stockholders. 
We adhere to our opinion, however, that the latter are not likely to 
get more than their guaranteed 3 per cent. for some few years to 
come. Of course, the company has the inestimable advantage of being 
backed by the London and South-Wostern Railway, without whose 
aid a different story would probably have been told, and the price of 
the Ordinary stock might Бате stood nearer that of the pioneer elec- 
tric railway, the Ойу and South London. The “Ойу” Company 
would, in all likelihood, do much better business did it adopt a more 
generous scale of fares, that in force at present tending rather to 
foster irritation among passengers than to attract them. Central 
London shares present an unchanged front; the partly-paid capital 
is to be called up in а day or two. | 

Tramways Union shares ате 841—2, but very few change hands, 
as shareholders are lookiog forward to obtaining a better price 
shculd the company be able to go into voluntary liquidation after 
the sale of the last, г.с, the electrical part of its lines. 

Telegraph issues have fallen into a state of holiday quiescence, and 
scarcely a rise or fall marke the calm stillness of the share list. 16 
has been finally decided that the Telegraph Construction and Main- 
tenance Company shouid have the manufacture and laying of the 
new German trans-Atlantic cable to New York. It isa remarkable 
fact that there should be no German company able to undertake such 
a contract, but the foundation stone of competition has already been 
laid in Germany, and the provincial markets are shy of raising the 
price of Telegraph Construction shares, which already stand at а very 
substantial premium. Electric Construction 4 per cent. First Deben- 
tare were inquired for by a small buyer, with the result that the price 
has been raised a point. 

Aluminium “A” shares continue dull, and {the excellent report 
lately issued bas had no effect in stimulating an upward move. The 
Hampstead Electric Supply Company has at last awakened to the 
necessity for obtaining a quotation of some sort in the Official List, 
and is taking the necessary steps in that direction. The price at 
present is purely nominal. 

National Telephones are steady, but the observations of Mr. J. B. 
Forbes at the meeting produced no effect upon the price. The com- 
pany is undoubtedly doing а splendid business, and there seems some 
justification for the opinion in the Stock Exchange that the price of 
the shares will touch 6 again before long. There is nothing doing in 
other telephonic ventures. 

A prospectus bas reached us, marked Strictly Private and Oon- 
fidential" cf the United Kingdom Tramway Light Railway and 
Electrical Syndicate, Limited. The Syndicate starts with a modest 
capital of £20,000, and its scope lies in acting as a parental company 
to new electrical railway undertakings, and the like. Various con- 
cessions have already been obtained in different parta of England, 
the most important being in North-east Durham. The Syndicate 
appears to possess some chance of success, but its shares are at present, 
we understand, all held privately 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


a oes aone 
Present Я Dividends for ion. week ended 
presen NAME share. the last three years, | @204айоп, | gust 10th. August 16th, - 
1806. | 1897. | 1898. | ; Highest.| Lowest 
124,400} African Direct Telegraph, 4 % Debs. E e" se 10 T gia з шг = 100 —104 e - 
25,000 | Amason Telegraph, shares T 4 8 — 4 - . 
126,000 Do. do. 5 g Debs., „Nos. 1 to 1 250 Red. ise 85 — 90 85 — 90 ae v" 
906,560!) Anglo-American Telegraph  ... ee ats Stock £3 1800 8 % £8 98| 62 — 65 xd] 62 — 65 634 | 624 
8,047,220 Do. do. 6% Pref. us Js a Bock 25 бе| 6 6 % 114 —115 хӣ114 —115 115 | 114} 
8,07, 201 Do. do. Deferred... sas es s кез 188. %| 182—~ 14} | 182— 14 141 | 14 
205,151 | Brasilian Submarine Telegra E $e rx 7 96 7 Ф * |15—1 15 — 154 154 15 
75, OO0l Do. do. 4 Debs. 2nd series, 1906 .. iis 107 —111 1107 —1ll id Ж 
44,000 | Ohili Telephone, Nos. 1 to 4000 P n i Mis 4 $|. 21— 8 xd ae 
10,000,0008| Commercial Cable is A ge € "e по 8 8 8 < Ф |188 —193 |188 —193 - T 
1,882,528! do. Sterling 600 year 4 % Deb. Stock Red. s "i э —106 [104 —106 105 
224,860 Consolidated Telephone Construction and Manufacturing 100 34 13 1 à— i—- 1 sis oT 
16,000 Cuba 3 eee eee eos eee eee eot 8 i I: 9 TM 10 9 — 10 98 os 
6,000 10 % [II] . eon ee eee i pi HE 181— 19} 181— 193 eee ees 
12,981 Direct Spanish Telegraph | oe eo 4 — 4— 5 " ees 
6,000 Do. do. b Oum. Pref. = s E 10 941— 1 — 1 Кт aes 
80,000 Do. do. 44 Debs. w Hi 103 —107 % |108 —107% | 1033 | ... 
60,7101 Direct United States Cable s$ ses ons 30 3 [4 3195 3195 112— 124 | 11$— 12} lig]... 
120,000 | Direct West India Cable, 25 9 Reg. Deb. ... аз ... | 100 100 —103 |100 —108 А sie 
4,000,000 | Hastern Telegraph, Ord. S sas Ves Stock 61 * 7 % 7 [4 151 —166 xd|161 —156 154 | 152 
1,795,000 Do. 8j Pret. Stock 100 | ... M . | 98 —102 xd| 98 —102 100 994 
,900 Do. 5 yable August, 1800 .. 100 5 5 .. |101 —104 |101 —104 xd a 
А 2368 Do. 4 Мон. rt Deb, Book és Viger 4 4 .. 115 —120 115 —120 1174 | 115 
009 | Eastern Extension, Australasia, an China Telegraph. ..l| 107 7 7 Ф | 144— 15 144— 15 143 | 144 
2001 zo Do. 5 % (Aus. Gov. Bul.) Deb. 1900, red. ann. 100 6 %| 5 % 99 —103 99 —103 
drgs., reg. 1—1,049, 8,976—4,826 ы d 
do. Bearer, 1,050—8, at 4,827—6, 100 5 5 oe 100 —103 100 —]108 TY] 
230.600 E ? S Stock ES Deb., .. (Stock! 4 4 * |114 —119 xdj114 —119 iss 
astern an u elegra; ah, 5 „ Mort. ur 
85,1004 соза аа uu ee ЖИГ saad } 100 6 1. .. |99 оз [99-208 |... | .. 
. 48,600 Do. to bearer, 2,844 to 5, 100 | 6 si .. |100 —103 |100 —108 TE 
800,000 Do. Ф Mort. Debe., Nos. 1 to 8,000, red. 1909 | 100 | 4 © .. 1101 —104 ха101 —104 á 
200, 0002 Do. i eg, Me. Mt. Debe. (Чеши Bub. ” 1—8,000 | 25 4 ade .. 102 —10695 |102 —105% | ... 92 
180,227 | Globe Telegraph a PN is T oe | 10 1 44 44 53 10$— 114 103— 11 115 | 10% 
180,043 Pref. "T 19 6 6 6 154— 153 | 16 — 153 158 15} 
150,000 Groat Northern rege sof T Bebe. 0 10 10 . | 80 — 83 30 — 82 is Ss 
and Bermu a lst Mort. 
e и 18 wi ов. 1 to 1, 200, Red. ` ie Д owe 009 * 100 s ps B eve 
9 uropean egraph Debe soe. eee 0 10 10 48 — €— oe е 
100, 000 London Platino-Brasilian Telegraph, kia ... | 100 | 6 @ 6 5 .. 1109 —112 |109 —112 js ses 
71,000 Montevideo Telephone, Limited, s - ре 11 to 71,000 .. Iq 45 m. iv m i— 1 m A 
84,000 Do. do. 5% Pref., Nos. 1 to 84,000 ld us jii n i— 1 «е 8 
490,000 | National Telephone, 1 to 400, oocX; 9 5 57 6 6 58— 5 51— бұхар 53 5 
15,000 Do. 6 um. lst Pref. eee [TII ove 10 6 6 6 18 — 14 18 * 14 4 13} 
15,000 Do. 6 % Cum. 2nd Pref. ... " 106 6 6 18 — 14 13 — 14 wae 
260,000 р. 5 % Non-cum. 8rd Pref., 1 to 250,000 516 b 5 59 — 66 54— 53 - di 
1,829,4711 Do. a Deb. Stock Red. Stock 8j 34 34 99 —102 99 —102 99 
171,504 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fully paid 115 5 5 — i— гез sts 
100,000}; Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 .. 1103 —1C6 [103 —106 es ii 
11,839 Reuter’s soe eee eee [II] eee eee eo LT T) 8 b 5 ee 7 — 8 7 — 8 75 oo 
8,881 Submarine Cables Trust өөө eee е eee Cert. eee eee ee 180 —185 180 —135 06е soo 
000 United Biver Plate Telephone soe өөө [II] eee 5 b V 6 % р 0 48 — 4% — 5 oe 
151, 7331 Do. do. 5 Debs. [TII eee eee Stock TI TT ee 104 —107 104 —107 ee ee 
300,0001| West African Telegraph, 5 % De ove |10 5 8 $ . 100 —108 [100 —108 es eos 
80,008 | West uii Americe, Nos. 1—80, 000 and 53, 001—858, 008 24 | ... A " i— i— ES des 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 $e .. |101 —104 101 —104 eg ee 
889,521 | Western and Brasilian Telegraph 4 Ф Deb. .. |Btock| .. T . |108 —106 |108 —106 1084 | ... 
88,821 | West Indis and Panama ph ... e 101 il ` 1g— 16 18— 16 iu e 
84,668 Do. do. do. 6 $ Oum. 1st Pref. ... | 10 | 6 6 s 10h 155 1 p a js 
4,000 Do. do. do. 6 Oum. 2nd Pref. T1 10 6 6 eee 8)— y = | oe ТТ 
80,000 Do. do. do. 5 wee Nos. 1 to 1,800 | 100 | 6 5 .. |108 —106 [108 —106 “ eee 
158,100] Western Union of U.8. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 .. |100 —105 [100—105 “s - 
` ELECTRICITY SUPPLY COMPANIES. 
30,000 сы Cross and Strand ену Suppl 616% 7 8 103 i — ll xd 10j| ... 
20,000 do. do. 47 95 Cum. Pref. 5 Р ы Ы Tan. A - 
84,000 helsen Electricity Supply, Ord., 6 5 6 6 Ф 71— st his T 
100,000 Do. do. do. [4 Deb. "Btook Bed... Stock 4 4h "ТҮ: 11 1 = i —116 118 Y) 
60,000 | City of London Electric Lightirg, Ord. 40,001—100,000 .. 10 7 10 6 11 — 12 12 113 
40,000 Do. 6 Y Cum. Prof., 1 to 40,000 ... PA ..| 10 А 6 6 T 3 oo 13 1215 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at ааа а] paid К 5 каз НР vor 
40,000 | County of Lond. & Brush Prov. Bleo 10 n n nil 111 — — d 11 — 1113 113 e 
20,000 Do. do. do. 6 Ф э 0001—00 000 11|6%|6%|6% E — 14 xd| 18)— 14} 14 , 
220,000 Do. 449% Deb. Stock, ror Certs (260% to be paid) Rd] РЕ — 63 61 — 53 "en 
17,400 | Edmundsons Elec. О Oorp., Ord. Shares 1—17,400 .. 6| .. | 5 TE 7 — 6i 54— 5% T 
19,661 | House-to-House Electric Light Supply, "E 101 to 19,061 5 „ | 4 is 71— 8{ха| 8} 8 
000 Do. 7 96 Cum . Pref. eee 5 7 V 7 9 = 10 xd TII eve 
110,000 | London Electric Supply Corporation, Limited, Ord. sis га sas — 4 4 ales ii 
; x do. 6 % Pref. 5| .. "EF Ф. — 7 — 7 633 
100, 000 do. do. 4% 1st Mt. Db. Stock Rd. Stock - * |100 —107 105 —107 T iud 
62,600 — Electric Supply, 101 to 62, 500 4.105 6 5 9 | 15 — 10 16 — 16 xd| 1533 
22,500 Nos. 62,501 to 85,000 . 10 | ... и s 144— 154 — 153 1d — 
230,0007 o rie First Mortgage Debenture ө Btook oe | 449 | 4 .. 1217 —119 117 —119 | 1184 1174 
6,4523 Notting Е Hil Electric 10|4 6 6 15 — 16 15 — ies 8 
81,980 | St. James's and Pall Mall — Light, Ord 5 103 144155 14 16 — 17 хі 16 — 17 108 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 7 7 7 9 — 10 9 — 10 Ре 
65,000 | South London Electricity Supply, Ord., #4 paid . is 4 — Bi— 44 481 4 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000. 5/9 Ф 12 [4 12 * 145 — 154xd| 144—164 15i | 143 
е to er’s Shares. otations on Liv Btock 
: Unless otharwiso aed all abaroa aro fall paid. i Dividends in dttorred imde pee being vred ай capital: 
Divià ds marked { are for L year consisting of the latter of ons year and the бги pari the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Coniinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


: Stock i Business done 
Present NAME, | or Dividends for See: m Closing during woek 
Issue. кон the last three years. ug. 9th. Aug. 16th. Aur 1888. nM 
1896. | 1897. | 1898. 
60,000 | Aluminium A" shares, Nos. 1—60,000 ... T S l | 10 %j 10 x js 31— 3i 
90,000 Do. 44 95 lst Mort. Deb. Stock Red. iss ee. (Stock! ... ids 96 —100 
80,000 | British Electric Traction К к T 8 %% 10 X is 6 v 174— 183 
d | (issued at £3 10s. prem. all pd.) Je eer и 
20,000 ро. до. Nos. 40,001—60,000 | 10| ... he *. | 182— 144 
200,000 Do. do. 5 Perpetual Debenture Stock ... |Stoc m "X .. |127 —139 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| nd | nü kai lg— 2 
90,000 Do. do. Non-cum. 6% Pref. „1 to 90,000 2| nil 4 t % бе 91— 23 
125,000: Do. do. diu erp. Deb. Stook .. Stock *. {110 —114 
50,000 Do. do. 2nd Deb. Stock Red.. Stock .. |101 —104 
20,000 Callender's Cable Construction shares, Nos. 1—90,000 ... 5 10 0 % 14% 15 $ Гат 154 
90,000 Do. do 4495 lst Mort. Deb. Stock Red. Stock EN 2 —115 
85,250 | Centra! London Railway, Ord. Shares wae s| A0 | a 6: oie "Toj 102 
178,808 Ро. до. до. £8 paid $us 4% 10 n ive 8i— 8i 
61,083 Do. do. Pref. half-shares £8 paid N ШЕТ i awe 21— 3} 
71,447 Do. do. Def. do. £5 paid ерга 54— 
680, 0001] City and South London Railway  ... ... [Stock 1A 14% 24% 67 — 69 
22, 500 Do. do. Ord. shares, Nos. 1 to 22, 600 æ.. | 10 eee 64— 604 
,098 соро & Со., Ee = 6 os 5 be., i : 8| .. side ose 84— 4 
Do. 5% 1st Mort. e to 900 o 
190000 £100, and 901 to 11,000 of 250 Red. [| cc | ~~~ | += | + | 99 —102 
90,261 | Edison & Swan Utd. El. Lgt., CA” Shares, £3 pd.1to99,261 b 0 6 2— 24 
17,189 Do. do. do. oa” Shares, 01—017, 189 5 ae 6 @ 6 4— 5 
844,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 ‹ ass E 95 — 97 
112,100 | Electrio Construction, 1 to 112,100 ... "T 2| 6 6 6 2à— 2йх 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 208 217 $ 7 $ 7 8 — 84xd 
140,800 Do. do. 495 Perp. 1st Mort. Deb. Stock ... [Stock] .. € .. |101 —104 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... us 2 ; i А — 
9,6007] Greenwood & Batley, 7 $ Oum. Pref., 1 to 9, 600 ..| 10| 7 7 7 11 — 18 
15,000 Неше» (W. E usc Works, Ord. TS "m .. | 10 | 10 12 14 25 — 26 
8,000 do. 7 % Pref. 10 7 7 7 20 — 22 
50,000 Do do. do. 4j Mort. Deb. Stock... Stock 44 44 111 —114 
50,000 | India- Bubber, dutta-Percha and Telegraph Works .. | 10 10 10 10 %| 21 — 22 
d ^ Do. TN E OM Т 4 95 1st Mort. Debs. | 100 | ... ia .. 102 —106 
Я verpoo way, sat eee 6. | 10 8 — 
10,000 Do. do. Pref., 210 paid 985 ..| 10 8 55 Mg 14 — 144 
87,850 | Telegraph Construction and Maintenance ... 12 | 15 15 15 88 — 42 
pre е Vs "E Deb. P ry Bed. 1900 -. 100; . ies .. |103 i 91 ^ к 
? e egrap сш ой 1 to 20 eee 5 ene eee eee 91— — T TE 
18,400 Do. do. 5% Om. Prf. Nos. бол 'to 20,000 5 EN sos 51— 6} 54— 61 6 ves 
540,000} Waterloo and Оңу Railway, Ord. Stock . | 100] ... be 8 %1101 —104 102 —105 1032 | ... 
t R . nless otherwise stated all shares are d, 
9 — khs laiar part at oan JL Bg otherwise rato al cha буры 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingha m Electric Supply, тош £5 (full paid) 84—94. National Electric Free Wiring, 10s, paid, бв. —88. 
British Aluminium, Ordinary, 10—11; 7% 11—12. Smithfield Market Hlectrio, 3—4. 
House-to-House, 44% Debentures of £100, 103—106. VT. Parker, £10 (fully paid), 19. 


Kensington and Knightsbridge Electrio Lighting, Ordinary Shares 
‚ £5 (fully Paid) 124—134 ; lst Preference Cumulative 6%, £5 
Чоу d), мав, 5 103 —106. Dividend, 1898, 


М уалы са аш Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, August l6th. 
і е . OF 
CHEMICALS, &o. This week. | Last week. | Increase ог METALS, &о. (contieued), | This week. | Last week. me. or Deo. 
и ee em f Ebonite Rod ee oe eo per Ib. uj uj- 
ola, Hyärochlorio г Oopper JJ Р 
a Acid, . per owt. e bJ- m f à per 
a „ Nitric T oe рег сті. ai. sl. оз f » Wire (basis price) per lb. 10314. 104. 
а n Oxalio . ee oe per owt. 82/- т 0 0 g " ° рег ton £8 
a „ Bulphurie . oe per owt. sn КЕ f н per ton £88 488 
а Ammoniac, Bal . per сті. l- [+ Ба я German Silver Wire ee per lb. 1/6 1/6 os 
в каны Маны (orystal) .. per юп £26 296 $ h Gutta-percha, fine -— per lb. 6/- 6/- +. 
per ton 294 RE h India-rubber, Para fine per lb. 41 to 4/8 4/8 .. 

а Bleachin powder .. per ton £5 15 45 15 ee Iron, Charcoal Sheets per ton 2 £18 ee 
a a Bleaching pow of Carbon . .. per ton £15 £15 ae „ Pig (Cleveland warrants) рег ton 68/6 5s. dec. 
a Borax per ton £16 10 416 10 6, according tosize per ton From 411 | From £ v 

а Bensole (902) е е ee per gal. 7 77 0 í и  Вогар, вату per ton 50 / to 55 / 50 / to 65 / 
a - ld per gal. b т „ _ Wire vanised No.8.. per ton £18 15 £12 358. inc 
a Sulphate А . рег £25 „> $ Lead, E Ingot . per ton £14 10 £14 10 
a Lead, Nitrate .. per ton 29810 298 10 : 9 » Sheet рег ton £15 76 | 215 76 
a „ White Sugar М . рег юп 1 481 i n Wire No. 98 per lb 8/- 8/- 
s Md е par per ton 31 10 291 10 eee у MAU 0 : { | x per bone 1 5 4 i AS 1 bs 
a Me 22 іса (іп ог gina cases sm per ; А ^ . oo 
a Na hiha, vent (90 % at pr M * " i „ medium per lb. 59 to 2/6 15 to 2:6 ee 
el T we . per a 5 6/6 d " 3 рег lb. | 3/6 to 7;- 8:6 to 7.- 
a- Potash, Bichrom per lb. 7 — p Phosphor Bronse, piain савио рег ib. | 1/1 to 1/4 | 1/1 ю 14 “+ 
a „ Caustic (16/009) .. por ton P p & rods per lb. | 1/1 to 1/4 | l/Lto t4 oo 
е зиш ee e. рег ton 288 Р á es cp os sheet per lb. | From 1/94 | From “ө 
ee ee .. per owt. 68/- 68/ " o Platinum ЕР s os. £8 10 0 sd 
a Bulphate of Magnesia . . per ton £410 44 10 5 Silicium Bronze Wire . per Ib. 104d. to 1/1 | 104d. to 1/1 gi 
a Bulphur, Bublimed Flowers .. per ton £6 46 f Steel, Magnet, aoc'd'g to air p. ton From £15 | to £40 vs 
= » 5 ee ee per ton 65 10 85 10 ee í Magnet, in bars ee £58 258 ec 
рашу .. рег ton 45 £5 УХ 9 si А рег оп | £146 10 £146 10 ee 
а Bods, gt white 70 0% .. рег ton 47 10 21 10 ss 9 n fol .. . . perl 1/6 1 T 
„ Crystals .. рег ton £8 £8 d wire Nos. 1 to 16 per Ib 1/10 1/10 К 
а " Bichromate, casks per lb. 244. аа. p White Anti- friction Metals 
METALS “ White Ant” brand per ton | £40 to £70 £40 to £70 ° 
. j Yarns, Denon ві 8 ош 101b. bundles p pr lb. 1 ; EA 
eum um re in ton lots. per ton £994 ee „ Bes . per lb. ; 8 
n in ton се. perton| 4191 4191 w j^ 58 Hemp, 8 rete 0 o Ibs. per Ib. P 
p Babbitt’s mieti прое. per ton | £90 to £160| £90 to £160 ic Jj » Russian, 10 lbs. per lb. * 
ма Різ) basis per lb. А * ЯР ] » Jute, 180 lbs. rove . per ton] 218 10 £13 10 T 
per lb. 1 1 j thread s ton £55 £89 10 £9 108. inc 
e Wire, em per Ib. * Zino, Sheet (Vielle Montague bud.) p.t.| 228 10 £28 10 m 
— supplied b робова lied b Quotations su by 
essre. Q. Boor / & Со. ium e Indla- Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited. 
b The he British Alu Aluminium Company, Ltd, a Telegraph Works Company, Lid. m Mesars. W. T. Glover & Co., Ltd. 
c Mears. Thos. Bolton & Sons, Messrs. James & Shakspeare. Messrs. P. Ormiston & Sons. 
d Messrs, F. Wiggins & Sons { Mesers, Jackson & ТШ, Messrs. Johnson, Matthey а Оо. Lea. 
6 Messrs. Bolling & Lowe. The Phosphor Bronse Company, Led. 


į Messrs. Henry О, Teo & Oo. 
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THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Discussion on Мв. Bpacoum's Рлриве on " THE ABBANGRMBNT 
OP STEAM AND отнвв Ррев, anD TRI m FirTINGS." 


Мв. FannaxTI pointed out that there was a great similarity in elec- 
tricity stations between the system of steam pipes and the switch- 
board system of communication. With the switchboard, most 
wished to be able to do everything, and very many com- 
plications resulted from ite having to fulfil во many requirements. 
Very much the same thing applied to the system of steam pipes and 
valves. It was desired to feed every engine from every boiler in 
every conceivable way. For his pers he would reduce tbe pipes 
down to the lowest possible limit. He would give up many con- 
veniences, and would do away with a great deal, provided he could 
bring the pipes down to an irreducible minimum. They cost a great 
dealto instal, and & great deal more to maintain. e stand-by 
losses were, to a great extent, due to pipes, and what was not attri- 
butable to pipes was, іп а great measure, attributable to valves. In 
his opinion, the only things worse than steam pipes were valves. For 
his he would rather follow the system of putting the plant into 
sections than have any complicated system of steam Pos. He 
would rather see er gines with a certain number cf boilers sufficient 
to run and to spare attached to each engine, so that each set formed 
a complete unit. All that would be necessary in that case would be 
to have small inter-connecting pipes between the various systems 
available in case of a breakdown. 
Mr. Ствзвтнав (Bradford) said that with reference to the author's 
description on e 5 of his paper, he had found since his station 
—practically two геа пе had not had to make 
more than one joint. When the joint had to be made they had the 


advantage of being able to take out a complete packing ring instead 


of baving to cut a special ring of asbestos or other packing. Instead 
of connecting the drainage pipes direct from the steam pipes, they 
had interposed another—a small casting. There was an overflow 
arrangement in the inside of this circular casting. If the steam trap 
was not acting properly, it was always essy for the engineer, as he 
went round, to see that the water was standing at a higher level than 
it should, that was to say, than the overflow of the water itself. 

Mr. Srzmirz (West Ham) agreed with Mr. Ferranti as to the com- 
plications. He should prefer one single main with a certain factor 
Of safety. The ring main was the invention of the electrical engi- 
neer. They did not hear of it in waterworks or such like establish. 
ments. They ran more risk by the addition of the ring main than 
the advantages justified. Where they were using large valves they 
could make them act as separators by turning them upside down. It 
was necessary the steam traps should be regularly examined. 

Mr. Boor (Tanbridge Wells) said Mr. Ferranti bad referred to 


complicated systems of pipes. They had а steam ring, and they | 


found it of very little use, except to give employment to fi‘ters. 
They had tried almost every kind of joint mentioned by Mr. 
Edgcome, and had had trouble with them all. With regard to the 
question of covering, when they started it was not the practice to 
cover their valves and their vum porene just the ordinary piping, 
but they found there was a cons ble loss occasioned by their not 
being covered, and about a year and a half ago they decided to cover 
every valve. The result in economy had certainly been remarkable. 
It seemed only a small matter, but it was extraordinary to notice the 
difference in temperatare that it had caused in both the engine room 
and boiler house, so that the losses must have been considerable from 
these causes alone. The latest form of covering they had tried was 
blue asbestos, and he thought that would be satisfactory. Mr. 
Gibbings had mentioned the question of the reservoir. They some 
time ago had traps in all their drains, bat they gave it up, and did 
away with traps altogether, bringing all the drain pipes to one large 
steam reservoir with the arrangement mentioned by Mr. Gibbings. 
They put in one blow-down pipe and the result bad been satisfactory. 
Mr. Onaman (Glasgow) said he was glad attention bad been called 
to the question of steam rings, and he reminded the meeting of the 
terrible affair which happened at Kensington Court in the early days. 
He agreed entirely in this matter with Mr. Ferranti, who, he thought, 
had put the whole case most clearly, and the arrangement he had 
described was practically what he had decided to introduce in 
Glasgow. He had a 15-inch steam main which he had put at the 
highest point inside the boiler house, the connection from the boiler 
running up to that. That main was broken at intervals, and he had 
an arrangement to connect the various parts by small pipes. The 
only place where he thought it desirable to have a steam trap was the 
engine tor. Reference had been made to the question of recessed 
pes. of service in keeping the joints in sound condition, it 
presented difficulties in case of repair, and he preferred the 
asi ua per pq by Mr. Edgoome. With regard to explosion 
on page 8 of the paper, Mr. Edgcome did not men. 
tion the double-acting valve which was in use on the Babcock boiler. 
As to blow-off valves, he did not think they ought in future to have 
the boilers’ blow-off valves discharging into a common pipe, icu- 
larly in large stations. There might be a leakage to be dealt with, 
and there would be difficulty in finding out exactly where it was. 
His idea was that each blow-off valve should discharge into a separate 
culvert, and that in each case there should be ample facility for 
ction. The engineer would, of course, take care that there were 
odical examinations. In bis remarks he had Jet the valve makers 
alone. Their consciences would tell them what to suggest. 
Mr. Mobnram (Huddersfield) thanked Mr, Ferranti for trying to 
standardise their steam pipes іп the way he had done, although it 
was an expensive item. There could be no doubt they were forced 


—— 
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to have some system of duplicate pipes. Describing the system he 
bad adopted for draining the pipes, he said he did not have avy 
steam traps at all; he simply drained his water to a cast-iron cylin- 
drical vessel, whence it was taken up to a condensing tube in the roof 
and then conveyed directly back to the boiler. Really it was nothing 
more than the American system of returning condensed water, but it 
worked well, and they could be absolutely sure the pipes contained 
no water. As to the covering of the exhaust pipes, he had trouble 
with the heat in his engine room, and he put a casing round the pipe 
and let his feed water go through it. That accomplished the double 
procees of cooling his engine room and heating his feed water. He 
thought if that plan were adopted it would help to economise. 

Mr. Horxinsom said he was afraid the poor valve makers had a 
lot to answer for. It was not, however, altogether the construction 
of the valves, but the way in which they were used. In order to 
ensure their being fairly tight, valves should be closed regularly, say, 
two or three times a week. They were often spoilt in the first two 
or three days of working. If the gentlemen present could arrange 
some means of having their pipes cleaned before erection the trouble 
from valves would be largely reduced. Mr. Ohamen had referred to 
an explosion valve, but that was not exactly the valve referred to by 
Mr. Edgcome. His was an isolating valve, which automatically cut 
off the boiler, not in the event of a large escape of steam, but imme- 
diately the pressure fell. 

Mr. ВотнуЕн Murray remarked that this was a subject of very 
great interest to them all, because they all had steam pipes—they 
even found them in water-power stations. Не thought insufficient 
attention was, as a rule, given to providing for the expansion of 
pipes. They had also to provide for d the pipes, though he 
dared say, by the use of superheated steam, the necessity for drainage 
was less than it formerly was. As regarded the means of providing 
for expantion, there were practically two; one was by the elasticity 
of the pipes, in which case they must use bends, and it was advisable 
to keep the pipes comparatively small in size. He thought on large 
steam mains Mr. Wordingham had done this by putting a series of 
small pipes parallel, which ought to get over the difficulty very nicely. 
The second way was by mechanical expansion joints, which some of 
them had not found satisfactory. There was a great deal of danger 
in the use of copper. In the matter of the blow-off valves, his prac- 
tice had always been to fit on the blow-offs a valve, then a ccck in 
series. He thought the danger Mr. Edgoome had referred to of 
getting steam back into a boiler might be easily and satisfactorily 
overcome by putting a back 3 valve on the blow-off. 

Mr. FLETCHER (Ashton-ander-Lyne) confessed that he had listened 
with very Ee interest to the paper given by Mr. Edgoome, but 
he would like to point out that the valve makers were not always at 
fault; the blame often rested with the electrical engineers. Refer- 
ences bad already been made to foreign matter coming into the valves. 
He had frequently experienced that, and sometimes he bad found a 
great part of the building inside. The by-pass was an important 
matter in all these things. Standardising would, he thought, save a 
good deal of trouble. 

Mr. Үовргманлм (Manchester) thought the question of steam 


pipes was, perhaps, one of the most difficult ina central station, and 


it certainly was one of the most fruitful sources of worry. Mr. 
F'erranti's remarks referred chiefly, he thought, to large stations. He 
tbought, however, that whether thestation was large or small, it was 
wrong to let it depend upon a single joint in a steam pipe. They 
must have some means of getting around that joint, either by a ring 
main or a complete set of duplicate mains, and, to his mind, the 
latter plan offered special advantages, Seeing that they had two 
connections from each boiler and engine, one to each steam pipe, it 
followed that if they had leaky valves they were sometimes 
difücult to trace. It was important that there should be 
facilities for easily testing where the leakage was. Now in 
a large station the difficulties of steam pipes were enormously 
accentuated, because although they were growing larger units every 
day in their generating stations, it was very difficalt to get a larger 
unit in boiler power. In the last station he was they 
would probably have 11 units for the generators and somethiag like 
120 units for the boilers. He did not think they wanted to carry the 
duplication of the steam pipes right away to every boiler. He had 
adopted a unit of seven or eight boilers, and there would be a dupli- 
cation in the engine room, but in a sense it would not be a complete 
duplicate. He thought something on those lines was what was really 
wanted. He agreed with Mr. Ferranti that they did not want a lot 
of complication, but he did not agree with him if he meant that they 
ought only to have a single pipe on which to depend. He understood 
Mr. Ferranti to suggest that there should be a reserve of sectione, 
and if so he thought there was a good deal to bs ssid for it. 

Mr. Ferranti: That is right. 

Mr. овріханам quite agreed that they only needed small inter- 
connections. He was glad to have heard a little bit about Mr. 
Mountain's gravity return system, and would like to hear more. In 
Mr. Edgcome's paper he showed some cross-connections in his steam 
ring. He (Mr. Wordingham) thought that if carried out in the way 
suggested there would Ъз a greatamount of trouble with the expansion 
of the two legs of rings. One of the most important things was the 
question of expansion joints. He did not think there was any 

oint so called that was of any use, and he had had to fall back upon 
t steam pipes. Mr. Edgcome apparently advocated automatic 
valves. To his mind, the fewer automatic things they could have 
about an engine house the better. Astothe high steam and low 
water valve that they found on the Lancashire boiler, he thought it 
absolutely useless. As to pipe covering, he did not think accessi- 
bility to the pipes themselves was necessary, but they must have 
access to the joints, and therefore to that extent it must be a removable 
covering. If they desired a nice little engine room, it was necessary 
to cover the cold water pipes, otherwiee the condensation of water on 
those pipes would cause a deal cf rust. 
Mr. SNELL believed the best type of steam joint was the corrugated 
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ing. drainage, he di t like the idea of turning rapid extension in the use of mechanical traction which has taken 
his 0а en d luce during the last few years on the Continent and in America, I 


Mr. BAM suggested that if possible many boiler coverings actually 
helped to keep the pipes cool rather thau warm. 

Mr. AupBEws (Hastings) wished to say a word in support of the 
steam ring. About віх years ago they put in a steam ring at Hastings, 
and for four years they never had occasion to use it, and he began to 
look upon it as an unnecessary complication. They then had occa- 
sion to extend the ring to couple up & new boiler, and during that 
time a joint blew, and they bad their lights out in the town for about 
half an hour. They must have duplicate feeders. It was absolutely 
necessary to provide against a fault in ару part of their system cutting 
off the whole supply. 

The Onaraman, Mr. J. H. Rider, said he would like to add a few 
words bofore Mr. Edgcome replied. In ths first place, he totally 
disagreed with the author in his advocacy of the steam ring. He 
thought 16 was time the steam ring was killed, and he thought the ring 
Mr. Edgcome had designed in his drawing was bad, even for a steam 
ring, because instead of taking Lis steam branches from the same side 
of the ring to which the boilers were connected, he took them from 
the opposite side. He thought he should take them from the same 
side, and use his ring entirely in the boiler house with the lower 
half having no branches at all, so that the lower part could be 
used as a drain. He agreed with what Mr. Ferranti had 
said. Supposing’ they had half a dezen boilers in a station, 
they could get all possible necessary combinations by coupling these 
boilers directly to their engines and by putting in a small connecting 
pipe. The extra advantages they were supposed to get from the 
steam ring!and|the inter-connecting devices were more than upset by 
the trouble of condensation and the trouble of getting water into the 
pipes if they were kept off except in cases of emergency. He h 
the meeting would condemn the steam ring, and let it go forth that 
it did not like it. He was sorry that the gentlemen who claimed to 
have discovered such good steam traps would not tell them where they 
came from, because they were things which they all desired. Не 
thought one of the advanteges of the Association should be to give 
information of that kind. He quite agreed with the jointiag arrange- 
ment suggested, vis, corrugated brass rings. As to valves turned 
upeide down and the liability to leakage through the glands, he knew 
a station where the valves were turned upside down, ánd he did not 
think a cupful of water bad come out of thosa valves during the last 
two years. As to pipe covering, he certainly thought that covering 
for the flanges was quite as necessary as the covering for the pipes. 
In most stations there was a large area of joints open to the atmo- 
sphere which ought to bs covered, but it was, of course, necessary 
that the covering should be removable in orderthat they might get at 
the joints when necessary. They were indebted to Mr. Edgcome for 
the able manner in which he brought the subj‘ cb forward, and he 
was sure they would give him their bearty thanks. 

Mr. Юрасоме, in his reply, said that when he got back he should 
start pulling down his present steam ring and arrange a station on 
the Gay-Rider system. With reference to the remarks of Mr. Steinitz, 
he thought they were answered by the fact that until the electrical 
engineers took the question in hand no other engineers took the 
trouble to give a duplicate supply of steam pipe—due to the fact that 
until the electric supply stations were running there was no necessity 
for absolute continuity of running. With gas and water works there 
was always a large amount of storage. With other works it caused 
inconvenience, but it did not advertise itself in the same way as with 
electric light plant. When something went wrong at other works no 
опе kcew anything about it. Various hints had been given in the 
course of the discu:sion as to special information which some of the 
members possessed, and he hoped at the close of the session when the 
i ponar were not present they would tell their colleagues these good 

ings. 
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17, Victoria Street, 
Westminster, S. W., 
June 5th, 1899. 
To the Olerk of the London County Council, 
Spring Gardens, S. W. 
Mechanical Traction on Tramways. 


Bir, 

In your letter of March 3rd last you communicated to me the 
following resolution of the Highways Committee of the London 
County Council :— 

„That, taking into account all of the ing circumstances, pre- 
sent and prospective, of tramways in ndon, Mr. A. B. W. 
Kennedy, F.R S., do report to the Highways Committee his opinion 
(a) as to the best system or systems of mechanical traction, other 
than steam or cable, for adoption, оп the tramways, (b) where, or 
under what conditions, am experimental line could best be introduced 
to n such system or systems, and (c) generally on the whole 
subject.” 

I have now pleasure in making my report to your committee, in 
accordance with this resolution, upon the matters referred to me. 

I should like to say, in commencing, that in view of the enormous 
importance of this matter to London and the very great complexity 
of the problem as applied to London, and in view also of the very 


REPORT TO THE 


ve thought it desirable, before reporting to you, to make special 
visits to those cities both in Eu and in America in which there 
now exist traction systems ha special interest, or containing 
features which seemed possibly or probably to be of value, in con- 
nection with the s problem of mechanical traction in London. 
I have very great pleasure in acknowledging that during those visits 
made on your behalf I have received most valuable information and 
courteous help on all hands from engineers, tramway officials and 
manufacturers, for which I am greatly indebted. 

I do no? propose to describe in detail any of the visits which I 
have mentioned, but will confine myself solely to dealing with the 
matter as it affects London and as it has been referred to me. If 
your committee wish to have before them detailed descriptions of 
systems used elsewhere I shall be very glad to add them to this rt 
at any time, but these are probably the less wanted as very excellent 
descriptions of some of the most important works have recently been 
placed before your council in the illustrated report drawn up by one 
of their members, Mr. J. Allen Baker. 


(a) As the use of steam and cable for the trams is specifically 
excluded from the reference to me, there remain only, as systems of 
rae traction, the use of gas or compressed air, or of elec- 

ty. 

As to the two first, if they could be successfully carried out on a 
large scale, they would certainly have the advantage that the cars 
would be self-contained and independent of each other or of any 
overhead or underground work. Any breakdown would therefore be 
that of one car only and would not affect the general system. I con- 
sider that this is а real and great advantage, and an advantage quite 
sufficient to outweigh smaller drawbacks if the systems in question 
were in other respects sufficient and satisfactory. "Unfortunately, 
however, neither of them bas yet attained sufficient success to war- 
rant me ia recommending their use on London tramways in the 
present state of the engineering problems connected with them. The 
cars to be used in London must be so large and heavy, and the power 
required in each so considerable, that the use of reciprocating engines 
(whether gas or compressed air) of sufficient power as motors is 
accompanied by many d:fficulties; in fact, I do not think that really 
suitable engines for this particular purpose have yet been designed. 
On а small scale, gas trams are running with considerable economy 
in the north of England, where I have examined them, and com- 
pressed air tramcars are going to be tried for a portion of the cross- 
town traffic in New York. I bad the advantage of seeing these last 
cars during my visit to America, but they were not at the time in 
actual work. 

Farther, as to the use of gas or compressed air, I thiok I need only 
point ont that if during the time occupied by the construction and 
running of your experimental line such advances should be made in 
the matter of gas or air engines as to render it advisable to consider 
this matter further, tramcars so propelled could quite easily be 
worked along with others on your lines in case circumstances arose 
which rendered such trials in any rospect desirable. | 

As to the use of electricity, there are, as you know, various systems 
possible and in use. These are— 


1. The ordinary overhead system, in which the current is carried 
from an overhead wire to the motor, and returned by the rails them- 
selves to the station. 


2. The underground conduit or slot system, in which (with the 
exception of one type) both conductors are insulated aud are carried 
in a conduit underground, from which the current is transferred to 
oid a in the car by means of a plough working ina slot in the 
т 


way. 
3. Various underground surface contact systems in which no slot is 


4. Systems using batteries as a sole means of propulsion, or bat- 
teries in combination with overhead conductors. 

Taking the above possibilities in electric traction in the order in 
which I have mentioned them, the overhead system 2, of course, by 
far the most used. Its great advantage is that it does not require 
any special interference with the roadway beyond that necessary for 
laying the lines of the tramways in any case;* and, further, that 
more experience has been obtained in connection with this than in 
connection with any other system. When carried out as roughly as 
it has frequently been carried out in America, its cost is very much 
less than that of any underground Oarried out, as it is 
necessary to carry out such a system in this country, the difference 
of cost is not nearly so great. is difference will always, however, 
be considerable in cases where there are a great many pipes below 
the road near the surface which have to be shifted or otherwise dealt 
with. For this reason the overhead system has naturally commended 
itself to pe tramway companies, and also to municipalities in com- 
paratively small towns where the traffic could not be expected to be 
suffüciently large to pay on an increased capital. The overhead 
system is capable of giving any reasonable amount of power and any 
required speed of cars. 

In straight roads or streets its disadvantages are at a minimum, the 
most obvious being the line or lines of poles (in London streets there 
would generally have to be a line on each side of the road), with the. 
span wires connecting them, the trolley wires, &c., these being at a 
height of something like 20 feet from the road. Apart altogether 
from the much vexed question of appearance—as to which there is so 
great a difference of opinion—I cannot help doub whether any 
system of overhead wires can really be regarded as likely to prove a 
permanent and final golution of the traction problem in a great city 
like London. Bat leaving aside this general question, I have to 


* In this country the feeders would, of course, be laid under- 
ground, but these do not require any such depth of excavation as to 
be seriously inconvenient. 
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point out that at crossings and street junctions (of which there are 
an enormous number in the tramway systems of London) the trolley 
system is inevitably accompanied by such a metallic network over- 
head as in my opinion to put it altogether out of the question in busy 
London streets. If any private company asked permission from a 
committee of the London Oounty Oouncil to erect at any one of a 
dozen janctions which are shown on the tramways map, such arrange- 
ment of poles, span wires, stays, guys, conductors, &c., as are 
necessary with an overhead system, and as are to be seen in certain 
cities, I feel certain that the proposal would be met by an absolute 
and unconditional negative. Bo far as my own opinion is concerned 
I donot think that it would be advisable or even permissible to use such 
a system in such places as I have mentioned. This difficulty affects 
nearly all the tramways north of the Thames, and it affects the 
South London tramways over an area roughly abont two miles wide, 
and to the course of the Thames, between Deptford Reach 
and Ohelsea Reach. . 


South of the Thames and of the limits which I have just mentioned, 


long lines of trams radiate into suburban or semi-rural districte, 
these lines being mostly straight, along broad roads and free from 
junctions. In sucb cases the disadvantages of the overhead system 
are at a minimum, and ite comparative advantages are greatest. As 
I shall bave occasion to point out later on there is no engineering 
difficulty whatever in using a mixed tramway system, їе, partly 
underground and partly overhead. Whether this is worth while in 
the case of London is no doubt a matter for serious oon- 
sideration, and one which must be, to a considerable extent, decided 
by the nature of the roads along which the trams are to run and the 
details of tho systems proposed. | 

I should point out that in any case the overhead system must prac- 
tically uee the rails as return conductor, and must therefore be an 
earthed system. 

3. The underground conduit or slot system is the only one now 
used in New York, and is partly used also in Washington, in Buda- 
Pest, in Berlin, in Paris, &c. It is now 12 years since it was first 
tried in Buda-Pest. The system adopted there was in certain 
respecta tentative, and is in certain important points quite unsuitable 
for London. Nevertheless, this original system, which is one of the 
earliest constructed of electric lines anywhere, has worked well and 
economically ever since its construction, and quite lately it has been 
much extended, both by the original company, and by a second 
company following the example of the first one, but with such im- 
provements as later experience has suggested. The American 
experience in the slot system is more recent, and the results there 
have also been thoroughly satisf . lam glad, therefore, to be 
able to say, as the result of my exa fion of the present state of 

und electric trams, that the laying out and working of lines 
on а slot system has already been carried out suocessfally on a very 
large scale. Moreover, it must be said that this success has been 
obtained in spite of a most singularly persistent and not very easily 
understood opposition. Asa matter of fact the cost of power on the 
two systems (and, what is of equal importanoe, the cost of main- 
tenance) is practically the same. The drawback of the underground 
or conduit system is that it certainly costs more per mile of line than 
the overh systems. The chief engineer of one of the principai 
companies using both Rya gave me as his co tbat where 
the overhead system to be provided with underground feeders 
and with such handsome poles and other appurtenances as would 
meet the approval of his municipality, the actual difference in cost 
between the two systems was very inconsiderable. And I have no 
doubt that the difference has been in the past, for various reasons, 
very greatly exaggerated. At the same time, however, in addition to 
the actual increase of capital expenditure due to the system itself, 
there must be in а place like London very considerable additional 
expenditure in many places due to difficulties caused by gas and 
water pipes, &c., which will bave to be lowered or shifted or replaced. 
I bave no doubt, therefore, that it is right at this stage to egg pr 
that any underground s will cost considerably more per mile of 
line than even a firs overhead line. I will deal further with 
this question later on, but here need only point out that the actual 
amount of the difference in cost will depend on the amount of care 
given to the details of the design and construction of the under- 
ground conduit, in special reference to the particular circumstances 
and conditions of the London streets. 

As to the conduit system itself there are two chief types in use. 
In one, one of the running-rails is made double, and the slot for the 
plough is carried down between its two halves, so that the running- 
rail itself lies directly above the conduit carrying the conductors. 
In another system the conduit lies in the middle between the rails, 
and the slot rail is therefore in the middle between the running rails, 
and is entirely separate from them. In the original Buda-Pest 
an the 0106 was about 1j inches wide, and even now in Brussels 

slot is about 1} inches wide, and of still greater width at the 
pos Buch an arrangement would no doubt be quite inadmissible 
this сонан, and I must say that it appeared to me in some cases 
dangerous. New York, Washington, Paris, and other places 
where the centre slot is used it is only about 2 inch wide—a breadth 
which is not the slightest hindrance or danger to any traffic.* 

The conduit system has insulated conductors throughout—that is 
to say, it does not use the rails or earth as a return. I think this is 
undoubtedly an advantage so faras it goes, as it obviates as com- 
pletely as in the case of electric light companies, the possibility of 
electrolysis due to leakage carrents and the disturbance of telegraphs 
or telephones. The concrete below the central conduit is generally 
from 2 feet to 2 feet 3 inches below the road surface. Unless large 


* As tothis I may mention that in Edinburgh, where a cable line 
is being laid, and where there is therefore a centre slot rail along the 
track with & slot 2 inch wide, the surface of this slot rail is the 
favourite line for bicycle riders to follow, as being the smoothest and 
best part of the street. 


pipes оосӣг within this depth there will not be much trouble; it is 
only with Ae pipes occurring nearer to the surface than this that 
serious trouble is found. I think, however, that it is sible by 
careful design somewhat to reduce the depth of the conduit, and so 
reduce the trouble and expense due to this cause. 

9. In surface contact systems there is no surface slot rail, but a 
series of studs, or buttons, or a continuous solid centre rail (divided 
electrically into sections), whose upper level ie somewhat above 
that of the roadway between the running rails. These studs or 
rail sections become alive only when the car is actually passing over 
them and when they are rubbed by a akate or brush carried by and 
underneath the car itself. In these systems the return current is 
carried back by the rails exactly as in the ordinary overhead system, 
so that they bave not the advantage of an insulated return. I have 
examined the working of a number of surface contact systems, some 
running on a commercial scale, some only experimentally. As com- 

with overhead lines they have, of course, the advantage of 
oing away with all poles, wires, &., еш As compared 
with the conduit system, they are in gen cheaper,* certainly in 
cases where the conduit system requires the removal of pipes ander 
the roadway, for the surface contact system necessitates comparatively 
little excavation. The studs, or buttons, do not at all seem to be in 
the way of ordinary traffic, although I think that the raised centre 
rail which has been proposed in several cases might probably be 
found inconvenient. In most of the contact systems, however, & 
serious disadvantage, a disadvantage es y in our moist climate, 
is the fact that the working of the system depends upon the perman-- 
ence of a very large number (from 300 to 1,500 per of single line) 
of coils of fine wire placed in switch boxes or in separate chambers 
undergroand, along or beside the line. I have been most anxious not 
to attach an e ted importance to this point, but after full con- 
sideration I must say that until it is experimentally demonstrated 
that these coils will remain permanently in good order and well insu- 
lated under the conditions of ordinary road traffic in our own country, 
they appear to me to constitute a serious drawback to the systems in 
question. 

I must add, however, that there isa class of contact systems differ- 
ing from those I have just mentioned in having electro-magnetic 
coils only upon the cars and not un und at all. Such coils are 
very few in numbar, and the failure of any of them would cause the 
failure of a car only, and not of a section of line, while they are much 
more accessible and readily tested and examined than coils placed 

anently underground. No large experience has yet been ed 
E connection with such a contact system as I have just mentioned, 
but the experience, so far as it has gone, has been favourable, and it 
appears probable that a system based on this principle may be carried 
out successfully even under English climatic conditions. A good 
deal, however, has still to be done in order to work any euch system 
into & form suitable for use under tae conditions of London traffic. 
Equally with the other contact systems, there would in this case be a 
return by the rails. i | | 

4. Batteries of accumulators are used sometimes as the sole means of 
propulsion (in which case the battery is removable and is taken 
out of the car after a certain length of journey and replaced by 
another), or as part of a conibined system, where the batteries are 
charged from the overhead portions of the line as the car is running 
upon them. Ia the latter case the batteries are never taken out of 
the car except for the purpose of overhauling. A battery car has the 
advantage that it may be made self-contained, so that a breakdown 
would be that of the car itself and nothing more. The batteries add, 
however, very greatly to the weight of tne car (from 23 to 4j tons), 
their maintenance is very considerable in most cases, and at the best 
they are practically only suitable for use on level lines as in Hanover 
or in Ghent, in which latter place y their use appears to 
have been attended with great economy, although of course it is only. 
оп а small scale. As with gas and com air, it will ba possible 
for you at any later time to give а trial to a battery car or cars on 
your experimental lines if it seems desirable to do so, but I do not 
advise you at present to enter into any experiments yourselves in 
connection with this system of traction. | 

In concluding this section of my report I have to вау, after 
examining very many overhead and underground lines in large cities, 
and es у after seeing the two systems frequently side by side in 
the same city, that the general convenience of haying the roadway 
absolutely clear of all overhead obstructions, vi pop at important 
street junctions, seems to me so great that even if the extra cost were 
much more than it is adtually likely to be, I think that the London 
County Council onght to adopt over all the central parte of their 
lines, an underground system—that is to say, a system in which over- 
head wires are entirely dispensed with. As to the much vexed 
ra sthetic of the question, I do not wish to say anything. But I 
feel сет that in sucha -- and wealthy city as London, a city 
where the tramway traffic be enormous, and ев y a city 
where the tramways are actually in the hands of the municipality, 
any such overhead arrangements as are inevitable at such places as I 
have indicated would never be tolerated as more than a makeshift. 


I believe that if for the sake of saving iu the first cost they were to 


be adopted in London at present, there would before many years be 
а peremptory demand that they should be pulled down altogether 
and rep by something free fiom these obvious drawbacks. 

As to section (0) of the reference, I am very glad to understand 
that the Highways Committee propose to apply mechanical traction 
in the first instance to an experimental line. Toat ie, as I under- 
stand, that they propose in the first instance to apply mechanical 
traction to only a certain detached section of their whole network, in 
order to gain such experience in the special conditions of London 


* But this would certainly not be the case in several of the systems 
I have actually examined, unless the conduit were made dispropor- 
tionately expensive on account of the removal of the pipes, 
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traffic as may guide them in completing their scheme later on. Such 
a section or experimental line should be of sufficient length to be in 
itself a Жүл. concern, amd therefore it should be on а well- 
frequented route. It ought also to be on a route containing good 
examples of any such surface difficulties (I do not refer to underground 
pipe) м may be expected to occur in other parta of London. A 
total length of five or six miles would be sufficient—a much smaller 
length would hardly be desirable. I find from the drawings kindly 
sent me by Mr. Ganyon that the line originally proposed for this 
purpose is already the site of three 30-inch water mains at no very 
great depth below ground, otherwise the line proposed was in every 
way suitable. I think, however, that it would be a pity at this stage 
of the work to deal with a portion of rcad offering such special 
extraneons difficulties as this particular road appears to offer. If, 
therefore, Mr. Baker can, from the point of view cf tr: fio generally, 
suggest some other line, I believe it would be advisable to adopt it, 
BIDPONDE AWAJI that it is not found as difficult to deal with as the 
st one. 

In view of the fact thatthe County Council have already sanctioned 
the proposal of a private company to bring a portion of their over- 
head lines within the county of London, and tbat this overhead line 
appears to be in the hands of excellent contractors, and will be subject 
to the approval of the Council's engineeer, and always accessible for 
examination by members of your committee, I do not think it will be 
worth while to fit up any portion of whatever line is chosen for 
experiment with overhead conductors. I bave therefore to recom- 
mend to you that a scheme be worked out for fitting up such a line as 
I have just mentioned with a conduit system, having both conductors 
insulated. The details of this system will, of course, require те 
careful working out before tenders are obtained. On such a lengt 
of line as that propored it will be found quite possible—if, on going 
into details, it found desirable—to try more than one arrange- 
ment, во as to determine the best for final use. On the same line 
there could also be tried—if in the progress of the work it seemed 
desirable—a contact system based on the principle which I have 
mentioned above. 

I have already pointed ont that on any experimental line 
constructed by the Oouncil self-contained cars of any type (gar, 
compressed air, or battery) could be tested if it seemed desirable 
to the Oouncil to allow such experiments to be made. 

The total power required to work the care upon such a section of 
line as I have suggested черепов, of course, upon the number and 
weight of the cars. ng, however, that the line is six miles in 
length, and that there is a two-minutes' service of heavy cars during 
the busiest parts of the day, running with a maximum speed not 
exceeding 10 or 12 miles an hour, you would require to provide some- 
thing like 2,000 н.р. for the work. I fear that it is hardly possible 
for you to buy continuous current to this amount from any of the 

rivate companies supplying electrical energy on the south of the 
mes, or at all events, to buy it at any cost approaching that at 
which you could supply yourselves from astation of your own. This 
is especially the case, as, while any such arrangement could only be 
of a temporary character, it would entail upon the company supply- 
ing the energy the purchase of a large amount of special нем ө Аш 
I think, therefore, that it would be most advisable and economical 
for you to have the plant designed and specified especially in such a 
way as to form part of the complete scheme which you will be carry- 
ing ont later on. And if ible, it should be put down on a site 
which should be the site of one of your 5 power stations, 
so that it might not have to be removed later on. I quite recog- 
nise, however, that it may not be possible to make sure of obtaining 
this last condition, in which case it must be made certain that the 
whole of the plant can without more than reasonable inconvenience 
ba shifted into its permanent position later on. | 

I think I noed not point out to you that the questions of the type 
and weight of the cars, and especially of the speed of running, must 
be dealt with and settled as soon as possible, as upon these points 
depend so very much the whole electric equipment of the line. 

(c) In conclusion, as to the whole matter of mechanical traction in 
London, I have to say that 16 is necessary to remember that the con- 
ditions of working in London are and will always be very different 
from those which exist either on the Continent or in America. In 
some respects the differences will make our working easier, in others 
more difficult. In particular I should think that it was improbable 
that the County Council or the police authorities would permit any 
such к to be reached as are quite common elsewhere. I am 
afraid that it must be admitted that the high speeds which I have 
found common in very many cities, and which are certainly popular 
with the people, have been and continue to be the cause of very 
numerous accidents of a kind which would be considered in this 
country most serious, and which would, in fact, be sufficient if they 
occurred here to result in the immediate prohibition of the fast 
running to which they are apparently due. rough ments 
of wooden posts and overhead feeders, which are still visible in the 
streets іп many places, would be also impossible here. The breadth 
of alot also which is used on the Continent would rightly be con- 
sidered here as inadmissible, if not dangerous to traffic. 

In respect also to the amount of the tramway traffic, I wish I could 
anticipate that it should ba as large in proportion as the traffic 
obtained elsewhere. I have examined, for example, the traffic on 37 
of the largest American lines for which statistics are published, and 
I find that on the average the tramways of these 37 towns carry their 
whole population in less than six days, and in the cases of large cities, 
such as Boston, New York, Minneapolis, Troy, &c, a number of 
passengers equal to the whole population is actually carried by the 
tramways in less than three days. This is the more surprisiog when 
one remembers tbat the travelling in an American tramcar is one of 
the most uncomfortable experiences possible, the car being at all buey 
hours of the day crammed with people standing up as well as those 
seated in what we consider a legitimate manner. But although it can 
hardly be expected that the trams of the London County Council 


shall, for a long time to come, carry two million passengers per diem, 
it is yet a matter of, I believe, universal experience in this country, so 
far, that a change from horse cars to the greater speed and comfort cf 
mechanically worked cars is always accompanied by a very large 
increase in traffic. 

I understand that at present, even with your horse tramcara, the 
difference between receipts and expenses amounts to something like 
34d. per car mile. With mechanical traction your expenses will 
certainly be diminished and your receipts will be largely increased, 
unless you balance the greater'number of passengers by a very large 
ap cR in average fares, as I presume before long you would wish 
to do = 


It Bas not been poseible, in the time at my disposal, to make 
accurate estimates of coat, but I may put before you a few approxi- 
mate figures as some indication to your Oommittee of what the whole 
matter means. The present length of tramline in London may be 


.taken roughly as equivalent to 200 miles of single track. On this 


200 miles, when working electrically, you might probably have some- 
thing like 500 cars running, and these cars might make not very far 
from 20,000,000 car miles perannum. Taking the c:st of the lines, cars, 
and power stations, merely for the sske of assuming some figure, at 
£15,000 per mile of single track, the to'al value of the whole tram- 
way system would be £3,000,000 sterling, on which, therefore, 
£150,000, roughly, would be necessary to provide interest and 
sinking fund. This, you will see, amounts to 18d. per car mile, or 
just about one-half the present difference between your worki 
expenses and receipts. I hope therefore that the committee will fin 
themselves able to believe that the enterprise in which they are about 
to embark is one which will not only be for the benefit of Londoners 
generally, but one also which will pay its way, and on which there- 
fore there would seem to be no reason for grudging such expenditure 
as to make the whole scheme one of a kind suitable for and worthy 
of the greatest city in the world. I thiok it is worth while to 
emphasise this point because of what I conceive to have been undue 
emphasis which has been sometimes laid duriug the last few years 
on the additional capital expenditure necessary for a conduit line as 
compared with an overhead system. While admitting to the fullest 
extent that for a company, whose first business is to earn dividends 
for its shareholders, the overhead system will appear the most 
advisable, and whilst admitting also tbat for small towns where the 
traffic cannot be anything like as much as, and where the expenditure 
may bs proportionately much larger than in London, it may bs 
desirable on public grounds to limit the expenditure to the lowest 
possible amount, yet, in the case of London itself, I submit that these 
considerations have not such weight. Hach £1,000 per mile of 
additional capital cost would (on the basis of the traffic which I have 
just mentioned) carry with it capital charges amounting to about 
ith of а penny per car mile, from which figure the additional charges 
corresponding to ау probable increase of capital cost per mile can 
be at once estimated. I do not think they should be such as to 
prevent you from carrying out an underground system, which would, 
I believe, be permanently satisfactory to Londoners and worthy of 
the city and its governing body. 

I should add finally that if it should ba decided to carry out the 
long extensions to the south of London on an overhead system, 
there is no difficalty in arranging the cars so that they сап run from 
underground to overhead and vicc versá, either with no stoppage at 
all at the point of change, or with a stoppage of only a few seconds. 


I remain, your obedient servant, 
‚ Агах. В. W. KENNEDY. 


A NEW WHEATSTONE BRIDGE. 


Tum form of Wheatstone bridge shown by fig. 1 is a pattern which 
is being manufactured by the Scientific Instrument Oompany, 
Limited, of Cambridge, and patented by Prof. Н. L. Oallendar, 
F. R. S., and Mr. E. H. Griffiths, F. R. S. It is specially adapted for the 
measurement of low resistances, and was de to get rid of some 
of the sources of error met with in the ordinary form of bridge. 
The arrangement consists of a wooden base on which are mounted 
seven porcelain plug holders, also bridge and galvanometer wires of 
platinum silver,and the necessary terminals for battery and gal- 


vauometer connections, &c. One end of the bridge wire is held by a 


brass spring, the tension of which can be adjusted in order to take 
up any looseness in the stretched wire due to shriokage of the wooden 
base or to the lengthening of the wires due to change of temperatare. 
This brass spring is adjusted by means of a screw set midway between 
the fixed end of the spring and the end to which the bridge wire is 
connected. 

Connection is made between the galvanometer and bridge wire by 
means of а simple but effective contact maker. This consists of a small 
felt-padded ebonite button placed on a steel spring. This is pressed 
on to the bridge and galvanometer wires, which are in their tarn 
depressed on to a small piece of platinum silver wire set at right 
angles to them, and fixed on to the sliding piece which carries the 
vernier, thus completing the galvanometer circait. It has been 
found in practice that this form of contact maker does not damage 
the bridge wire to the sam» extent asthe old form of contact, in which 
the contact piece was pressed direct on to the wires. Moreover, any 
shake or uncertainty which may occur when the contact piece is 
movable is avoided. Again, tension in the wires also tends to break 
the contact as soon as the spring is released. The carrier runs 
between guides in which it is hela by means of a weak spring. The 
galvanometer circuit can be kept closed by means of a small clamp 
screw mounted on the contact maker. 

Stout rods are used for connecting the bridge wire to the coils and 
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to the leade, so that this resistance is small compared to thet of the 
coils. These coils, which are made of platinum silver, are wound 
loosely in small hanks, and are suspended in air from the end of 
their connecting rods, set in а box at the back of the base board. Th» 
coils are seven in number, aud are each put in circuit by removing a 
plag. Every plug contact is mad: in a porcelain pot, in which is cast a 
8 fusible motal into which the plag is fitted, the contact surface 

the latter being 3 centimetres in length, and so made that when 
rae. pair the top part of its taper is below the upper surface of the 

ble metal, thus avoiding a shoulder being worn on the c^ne of the 
plag, and ensuring a ect contact. It will also be seenjthat each 
contact being independent ofrits'ineighbour,]the ;withdrawal or inser- 
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Fic. 1. 


tion of a plug does not disturb the contact of either of its fellows, 
even if the plugs are pressed in with great force. The copper leads 
which join the coils to the plug blocks are specially designed to 
avoid any alteration in the of copper being made when 
one or all the coils are in or out of circuit, This is effected by an 

device due to Mr. Horace Darwin. The copper connections 
are made in the form of the letter X, being fixed together where the 
lines intersect, thus leaving four equal arms. The front two are cast 
directly into the fusible metal sides of two consecutive plug pieces, 
one arm bsing attached to the right hand portion of the left hand 
plug bolle and the other to the left hand half of tbe right plug contact. 
The back arms are connect:d to the ends of two consecutive coils. 
Fig. 2 fully explains this :— 


Fra. 2. 


= 8 

z, y, and : are three plug b'ocks, connected by the copper rod, 
a, b, c, d, e, f, which form equal quarters of the X connections. Su 
posing the plug is removed from y in order to put the coil 1 
circuit, then the length of copper connection in circuit is equal to 
J, d, c, a, but should this piug be in, then we have an equal length of 
copper in circuit in the sections f, e, and b, a. 

coils are in the form of a binary scale with 10 unite 
48 the lowest coil, taken to the sixth double of this coil, vis., 10, 
20, 40, 80, 160, 320, and 640.’ Each coil has a corresponding letter, 
B, O, D, E, F, G, aud H, it having been found that this lettering 
frequently prevents errors in the entering of observations. More- 
over, as any one low resistaice can only be made up by the combint- 


FiG. | 8. 


tion cf certain definite resistances, it is possible to re- check the 
corr ctions to the coils with a degree of accuracy unobtainable in a 
box ia which the coils are numbered 5, 10, 15, 20, &^., as a resistance 
in the latter box may be mads up by two or three combinations of 

eai . As the box is essentially one for low resistance work the 
unit is taken as one hundredth of one ohm, so that coil н (640 
units), is in reality 6:4 true ohms. The bridge arms are adjusted to 


exactly the same resistance, viz, 10 ohms (1,000 units), and being 
п wax, any change in. 


wound together and embsdded in par 
temperature affects both arms equally. 
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The arrangement of equal arms greatly facilitates the measurement 
of any resistance, as when а is balanced and the scale reading taken, 
then ia order to obtain the true resistance at x, it is only necessary 
to subtract or add the bridge wire reading to that of the plugs 
(acsording as the reading is to the left or right of the zero point on 
the scale). The box is so ar that the reading on the scale is 
subtracted from the plag resistance when the balance point is to the 
left of sro, and added when to the right. The scale is divided into 
millimetres, a centimetre on the bridge wire being approximately 
eqaal to one box unit. | | 

The method of compensating for the external leads is, perhaps, the 
most impo:t nt improvement in this box, and deserves special notice. 

These leads are not made up in a pair, as is 

enerally the case, but consist of a stranded con- 
uctor composed of four stout flexible leads care- 
fully interwoven with one another. Two of these 
ваге connected to the resistance to be measured, 
and the other two, which are short circuit:d near 
the resistance, are placed in the opposite arms 
of the bridge. Thus any changes in the resistance 
of the leads, owing to differences in tempera- 
ture, are compensated for, and no corrections 
have to b» made on the score of leads. The leads 
have copper lugs soldered at each end after they 
. have been adjusted for equality. Thus with the 
most ordinary care there is no danger of 
this equality altering. The true sero point on 
the bridge wire can readily be determined by 
short circuiting these two pairs of leads. 
Fig. 3 is a general diagram of the bridge. 
Everything being compensated for in the way 
derzcribed, a high degree of accuracy may be 
| attained, and though the bridge, fig. 1, is styled 
a "student's bridge," yet it is, when carefully calibrated, 
capable of doing really excellent work. It can be tested and 
calibrated on itself, as the value of the coils can ba found in terms of 
one another by a method, details of which are supplied with each 
instrument. It is thus only necessary to know the value of one coil 
in true ohms to b3 able to obtain the absolute calibration of the 
whole apparatus, 

The above is only one pattern of this special bridge. More 
elaborate designs hava been completed, with which some of the 
finest possible resistance work ever attempted has bsen accomplished. 
Among other improvements the coils consist of bare platinum.silvar 
wire wound on mica frames and immersed in a high insulating oil. 
The oil bath is fitted with stirrers, and it is possible to determine 
the temperature of the coils with a much higher degree of accuracy 
than if they were embedded in solid 

An excellent type of this box may be seen in the physical section 
of the South Kensington Museum. 


LIGHT ELECTRIC RAILWAYS IN 
MIDDLESEX. 


PRoPoBALS TO GaADUALLY LME up THE County BY MEANS ОР А 
i  Azrwonk or Lings. 


Tam Middlesex County Council is jealous, and justly so, of the inde- 
pendence of its own couaty, aud when the London Oounty Council 
recently suggested the appointment of a joint committee of the two 
bodies to consider and deal with all matters relative to the promo- 
Чол and carrying into effect of light railway schemes affecting both 
Councils,” the astute members of the former body thought there was 
an insidious movement behind the proposal. There was no doubt on 
the matter. Tae London Council thought, or at least the Highways 
Oommittee were under the impression, that it was the desire of the 
Middlesex Council that the two bodies should act in unison in 
settling and promoting schemes for light railways to be constructed 
in Middlesex ia connection with the tramways in London, with a 
view to ultimately coming to some ar ment as to the method 
under which such light railways shoald be administered after their 
construction. 

This impression, which was founded on an erroneous basis, was 
dispelled by Sir Richard Nicholson, clerk of the Middlesex Oouncil, 
who informed the London Oouncil that it was impossible to understand 
how it could be imagined that Middlesex would act in any 
way in conjanction with London, except upon the distinct under- 
standing that each county council should bs the light railway 
authority in its own county. Sir Richard added that the 
Ocunty Oouncil would not reverse its avowed policy from the com- 
mencement of aimitting no interference from any outside authority 
in its county.” This statement places tha whole matter in a nut- 
sbell. London wanted to unwarrantably interfere in Middles:x, but 
London was not sufficiently conscientious as to ask Middlesex in return 
to interfere in the metropolitan area. It would at once have cried, 
“ Hands off!” if the suggestion had been made. The Middlesex 
County Council is, however, ready to enter into negotiations for an 
interchange of traffic between the two counties. What more does 
the L.C.C. want? In a moment of piqus at this rebuff the L.0.0. 
resolved to support one of the District Councils in opposing a Jight 
railway scheme projected by the Middlesex County Council It will 
be interesting to learn what the Light Railway Commissioners will 
have to вау on the unseemly attitude of the 1.0.0. in this respect 
when the local inquiry takes place. 
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In the meantime it should be mentioned in connection with the 
21 light electric railway schemes proposed by the Middlesex County 
Council, that Mr. James Bigwood, M. P., the chairman of the Parlia- 
mentary Committee, has been authorised to obtain the advice of an 
electrical engineer, in addition to that of Mr. Wakelam, the county 
engineer and surveyor, in the elaboration of the schemes. The latter 
gentleman has also been directed to prepare the necersary plans and 
sections and bcoks of reference for deposit with the Light Railway 
Oom missioners. 


Of the 21 light electric railways proposed for Middlesex, the County | 


Council bas decided to apply to the Light Railway Commissioners, in 
conjunction with the Metropolitan Tramways and Omnibus Oom- 
pany, for a provisional order to construct 19 of these lines, these being 

cluded in the Middlesex Light Railways Order, of which public 
notice has already been given. One scheme relates to a line in 
Friern Barnet and Finchley, which the former District Council 
suggests should be substituted for a section included inthe Middlesex 
order; four otbers refer to a line from Harlesden, through Wembley, 
Harrow-on-the-Hill, and Wealdstone to the foot of Stanmore Hill; 
whilst the remaining six proposals affect Isleworth, Twickenham, 
Teddington, Hampton, and Hampton Wick. It may be remembered 
that the London United Tramways Company promoted lines in the 
latter paranas but the Light Railway Oommissioners declined to 
e desired order. 


These 
Oounci 
The hostile attitude of the L.O 


REVIEWS. 


The Value of Electrical Treatment. By JULIUS ALTHAUS, 
M. D., M. R. OC. P. Lond., M. R. IJ. Third edition. Long- 
mans, Green & Co., London, New York, and Bombay. 


In 1873 Dr. Althaus published * Medical Electricity,” a 

work which, from the medical standpoint at least, seems to 
have been more than abreast of its time, In 1895 there 
appeared the first edition of the volume now under notice, 
ап was E matter of comment ү; чи time that it con- 
tained no adcqnate recognition of the t progress in 
alectro-therapedticn that had been made in the long interval 
since 1873. For example, sinusoidal currents, high fre- 
quency currents, and the methods of Apostoli were noticeable 
only by their absence, although these procedures were at the 
time very generally known. Metallic electrolysis ” was 
not mentioned, and the short notice of cataphoresis that did 
appear, by no means atoned for the opinion expressed in the 
volume of 1873 (p. 708) that the view that electricity may 
serve іо introduce drugs into the system is Iikewise 
untenable.” We are glad to see that in the present edition 
the above-named gaps are to some extent filled in, and that 
the writer, profiting perhaps by criticism on his first edition, 
now notices a certain portion, at least, of what he con- 
descends to call “the quiet and useful work” that has 
been done since 1873. ere is even a chapter on current 
from the main, a title which might almost have been put in 
inverted commas, as it is now many years ago (1891) that 
a writer in the Lancet first drew attention to this subject 
under this title, and has continued to do ғо at intervals ever 
Since. 
In this connection it may be incidentally mentioned that 
it was not until after the publication of one of these articles 
that the instrument maker referred to by Dr. Althaus intro- 
duced the shunt principle into his rheostats. 

Of all the forms of electricity for medical purposes, Dr. 
Althaus still maintains, and doubtless with excellent reason, 
his unswerving allegiance to “the: battery." Indeed, in 
describing electrical energy in its more modern forms, 
although he deals with these at some length, his descriptions 
fall far short of impressing the reader with the idea that he 
has actually handled these currents himeelf, or that even he 
quae apprehends what is known of their phenomena. 

peaking of currents of great frequency and high potential, 
by means of which intensities may be passed through the 


body, which at a lower frequency might be fatal, he recog- 
nises an analagous fact in the spheroidal condition of bodies ; 
for example, in molten metal at white heat not injuring the 
hand plunged into it, whereas only at a red heat serious 
injuries would follow. Those of bis readers who understand 
the physics of 5 in question, may perbaps be 
excused if they fail to see the force of such an analogy. 

It is not our province to criticise the medical part of this 


book; we can only regard its curative achievements with 


feelings of wonder and praise, and also with a consolation akin to 
that which the devout believer finds in the “blessed” word 
* Mesopotamia." At page 49 we learn that in the human 
brain there is a region known as the “anterior association 
centre." It is this centre “which directs our actions, enables 
us to judge our own conduct, and tells us what is right and 
what is wrong. It therefore constitutes the dapwrior (the 
divine warning voice), of which Socrates speaks in Plato's 
Euthyphron. Disease of this centre changes the perception 
of the Ego as an active being, and diminishes or annihilgtes 
personal initiative.” A disordered condition of this centre 
appears in “deficient self-control, diminished initiative, in- 
decision, and difficulty in fixing the attention.” Now it is 
not without misgiving that we ise certain of these 
symptoms in ourselves, and even in our friends. Our 
wandering thoughts on these summer days point to a 
“difficulty in fixing the attention,” and certain unsatis- 
factory transactions with city friends can only be explained 
by an unfortunate disability (on their part) to “ distinguish 
between what is right and what is wrong.” It is only too 
evident that things are not quite as they ought to be with 
our respective “anterior association centres,” and it is no 
small relief to find that all this, serious as it is, may be set 
right by a trifling expenditure оѓ ,2,ths of a milliampere of 
continuous current from the head to the hand, applied 
according to the author’s methods. 

A little further on (p. 60) we find that “ our mean lifetime- 
is at present about 50 years, but the complete cycle of 
physiological life to which we ought all to aspire is 100,” 
and it is with feelings of gratitude we note that we can be 
helped on towards attaining our “century” by a cautions 
use of continuous current to the brain—according to the 
author's methods. A week cr two after the commencement 
of such a treatment the energy of the system is habitually 
found to have been considerably enhanced. The old man 
takes fresh interest in the affairs of daily life . . his 
peevish and querulous temper is Bo longer a source of trouble 
to his frien . . . . Quite recently a veteran actor 
who delighted the last generation by his ificent 
Shakespearian performances, told me after a few applica- 
tions, ‘I no longer crawl but walk;’ and a say and of 
music, of advanced age and bowed down by many infirmities, 
volunteered the remark, ‘I no longer walk but fly.“ The 
* Value of Electrical Treatment” is surely no adequate 
name for such a book as this. Тһе miracles of medical 
electricity " would in our opinion be a title none too strong. 
At least one thing seems clear. Could a certain eminent 
* electrician," who so long adorned a conspicuous corner in 
Oxford Street, once more return to the scene of his labours 
and success, it would only be to find that in comparison 
with the achievements of the legitimate practitioner, he is 
no longer “ in it.” 


Pocket Book of Useful Formula and Memoranda. By Sin 
GUILDFORD L. Могезуовтн and Неку BRIDGES 
MoLEswoRTH. 24th edition. London: E. and Е. N. 
Spon, Limited, 125, Strand. 

In the preface to this issue we are informed that neither 
has Jabour been stinted nor counsel disregarded in order: to 
render the 24th edition worthy of its predecessors. 

The electrical portion of previous editions was struck out 
of the 28rd edition, as it was the intention of the authors to 
have published a separate electrical pocket-book, For 
reasons which it is unnecessary to state, that intention has 
been abandoned, and an entirely new electrical section has 
been now added to the 24th edition. 

It is somewhat to be regretted that the authors’ intention 
of publishing a separate electrical edition was not carried 
out, not, however, from the view of the possibility of such 
an electrical edition proving a valuable compilation, but from 
the fact that it would have relieved the present issue from 
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what can only be characterised ав a very unsatisfactory 


production. Not only is a large amount of the 
matter included of an unpractical nature, and almost 
useless to the practical engineer, but we come across 
such an astonishing display of errors as one could 
hardly credit. Turn, for example, to page 787; we 
should have thought that every schoolboy knew what a sub- 
marine cable was like, yet here we have the most remarkable 
Typical Submarine Cable that was ever devised, and we 
are constrained to ask, Was it inserted as a joke or in sober 
earnest ? First we have the conductor ” which the author 
calls the “core,” then the gutta-percha insulation, next a 
„composition, then a “lead sheath" ! ! !; next hemp, 
then the armouring, such as was never seen yet on a sub- 
marine cable, and finally the hemp serving. The figures 
illustrating insulators must have bu devised from the 
author's inner consciousness, as such patterns are never 
seen in practical use. Also the “Telegraph Pols” illus- 
trated are a curious combination of wood and iron. 
Then we have “Lightning Arresters,” a pile of metallic 
discs separated by laminæ of mica .... the top disc 
conn with the line, and the bottom disc to the 
earth.” It is a pity that an illustration is not given of this 
“pile of metallic discs.“ Next we have Duplex Tele- 
graphy,” in which we are told that “the current from line is 
neutralised by that from the condenser.” The description of 
the differential duplex is also a marvellous display, either 
of want of knowledge or lack of descriptive power. 
On page 740 we have a brief table showing Best Resist- 
ance and Deflection for Telegraph Cells," a table which, in 
the absence of constants, is just as valuable as the dimensional 
* Jump of chalk” of tradition, let alone the fact that the 
figures given could only Ъз for special cases, and are of no 
general value whatever. On pege 788 we are told, with 
reference to Test in Laying Cables, “ Leakage is indicated 
by a fail in the deflection of the ship’s galvanometer." The 
* Electrostatic Capacity” test (De Sauty’s) which follows, and 
which is the only one given, is the moat unreliable one that 
could have been selected. 

The pages are plentifally beatrewn with matter by 
Н. E. Harrison, which matter, although doubtless 
perfectly correct, is not paige of a description suitable 
for practical engineers. Page 752 contains the well-known 
illustrations of types of winding the field magnets of 
dynamos. The repetition of these illustrations in every 
class of engineers’ pocket or handbooks is often aneered at by 
critics, but we maintain that they are very much in place, 
and should by no means be omitted. Such matter as this, 
and that on the following two or three pages, is distinctly 
useful, and if the whole electrical section had been compiled 
on euch lines it would have been of considerable value. In 
the pages following where Mesars. Harrison and Russell 
appear, the want of discretion in the selection of matter 
becomes apparent. We venture to say that the omission of 
such matter would be a gain rather than a loss. On page 
756, a frequency of 164 is given as the best for utilising 
continuous current dynamos for synchronizing motors! 
and an abeurd diagram of a projector arc occurs on 
pege 786. Such diagrams as that given on page 765, 
showing the increase per cent. in the resistance of 
hard copper with increase of temperature, are much 
better dispensed with, and a short table of numerical values 
and a formula given instead. Graphic representation is all 
very well, but it has been, in our opinion, very much over- 
done. It often seems to be forgotten also that a series of 
curves which, drawn on a large scale, are of value, become 
practically useless when reduced to pocket-book size. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1999. 


Compiled expressly for this journal by W. P. Тномрѕом & Co., Electrical Patent 
Agente, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


15444. Electrical ignition apparatus." F. Kupper. Dated July 31st. 

15,663. " Improvements in goveroing devices in connection with fluid pressure 
engines in combination with dynamo-electric machines and other machinery 
wbich requires accurate governing." R. P. Isaacson, Dated July Jlst. 


‚ 15,677. "Improvements in supports for galvanometers and other delicate 
instruments.“ J. Н. May. Dated August Ist. - 

15,699. Electric fuse outfit." H. E. Davis. Dated August Ist. 

15,705. Improvements in or relating to electric meters.“ J. H. BARKER and 
J. A. EwiNG, Dated August Ist. 

15,717. Improvements in fusible cut-outs.” THE BnirisH THomson-Hotston 
Company, LIMITED, and E. B. WEDMORE. Dated August Ist. 


15,720. “Improvements in electric arc lamps.’ Croaupton & Co., LIMITED, 
A. J. Норохох, and C. F. Tvsss. Dated August Ist. 

15,714. "Improvements in or cornected with electric regulating switches.” 
О. D. Lucas. Dated August 1st. 

15,807. “ Improvements relating to the terminals of electric batteries and the 
like." A. C. WiuonuT. Dated August 2nd. 


15,816. “Improvements in electro-magnetic rail brakes." A. WILDE. Dated 
August 2nd. 

15,882. “Improvements in apparatus for epee two or more electrical 
regulating switches or resistance devices together or separately." О. D. LUCAS. 
Dated August 8rd. 

15,904. “Improvements in and connected with tiansformer boxes." A. J. 
Lawson, J. D. DaLLAs, and E. T. GosLiN. Dated August 3rd. 

15.911. Improve ments in or relating to electro-magnctic apparatus." W. F. 
JoNES. Dated August 3rd. 

15,967. “Improvements in electric arc projecting lanterns.” 
Dated August 4th. 

15,973. “Improvements in and relating to the direct coupling or connection 
of rotary fans or pumps with electric or other motors or engines driving tame." 
8. C. Davipson. Dated August ith. 

16,005. “Improvements in the method of and apparatus for manufacturing 
incandescent electric lamps.“ A. Sway. Dated August 6th. Complete.) 

16,040. “Improvements in electric fuses and electric detonator fuses.” 
G. Бмітн and D. Corrig. Dated August 5th. 
шшш "Improvements in electric switches.“ W. F. Jones. Dated August 
16,002. “Improvements in or connected with electric light fittings.” Н.Н. 
Coorer. Dated August 5th. ; 

16,083. “Improvements in controlling devices for electric currents." Н. 
CuENop. Dated August 5th. 

16,091. “Improvements in electrical apparatus suitable for lighting, cauter- 
izing and other purposes.” J. RicHARDsON and Н. RamsevtTom. Dated 
August 5th. 


L. Kamo. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THompson 
and Co., 322, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1897. 


12,639. “‘{tmprovements in means for regulating the voltage ef dynamos." La 
Societe Generale des industries Economiques. Dated May vlst, 1897. (Date 
applied for under Patents, &c., Act, 1883, Section 108, March 20th, 1897, being 
date of application in United States.) In order to regulate the voltage of 
dynamos driven by explosion engines and other motors, the speed of which 
varies in different portions of the cycle, a series of resistances is placed in the 
field circuit, and these are increased or decreased automatically as the speed 
of the motor varies, A suitable form of apparatus comprises a collector, having 
а series of contacts connected through resistances to а contact ring, and a brush 
holder carrying brushes, bearing on the circle of contacts and the contact ring 
respectively. Either the brush holder or the collector may be fixed to the 
motor shaft so as to rotate it. The contacts are so spaced and the resistances 
so graduated as to exactly compensate for the fluctuations of speed of the 
motor; the arrangement shown is that employed for a four-stroke cycle 
explosion motor. 2 claims. 


12,642.  '"improvements in oontact fingers for eleotrio oontrollers." Е. C. 
Parham. Dated May 21st, 1897. (Date applied for under Patents, &c., Act, 1883, 
Sec. 108, November 18th, 1896, being date of application in United States.) The 
contact fingers of controllers are formed of mugnetisable metal, and are so 
arranged as to produce an electro-magnet which will blow out an are, if 
formed, on breaking contact. "The contacts engaging with the contacts on the 
drum are carried by forks secured to the springs connected to the bare. The 
forks thus form electromagnets and tend to blow out any arc which may he 
formed when contact ia broken. In a modified form, a single arm is employed 
in place of the fork, and the magnetic circuit is eoinpleted through suitably 
arranged bars. 15 claims. 


12,643. An improved nem of conductors for electric raliways." Е. Laoh- 
mann. Dated May 2181, 1897. Electric railways and tramways on a three-wire 
system. The exposed conductors on which the collectors run, here shown on 
the overhead system, are alternately positive and negative, and the non- 
exposed portions are placed alongside. The current is picked up by a number 
of collectors and between them and the motors on the vehicle an automatic 
reversing switch is placed to maintain a uniform direction for the current to 
the motors. This consists of a rocking arm for cach collector working over two 

airs of contacts and operated by a magnet acting on the ccils, which are 
included in the circuit from the collectors so as to be attracted alternately 
according to the current. In case cf alternating currents this switch is 
unnecessary. 2 claims. 


12,666. ‘‘ The combined generation and application of electricity supply and the 
manufacture of salt.“ Н. Tee. Dated May 22nd, 1897. Brine is concentrated in 
а closed vessel from which sait is removed by rotary scrapers, while steam is 
generated under pressure to drive condensing engines connected to dynamo 
electric generators; the current from these may be employed for making 
calcium in electric furnaces, or other purposes. The concentrating apparatus 
may be heated by the exhaust steam of high pressure engines, which also 
operate electric generators, or by gaseous or other fuel. Specifications No. 
6,565 and 6,5654, А.р, 1895, are referred to. The brine is contained in vessels 
having conical roofs and bottoms connected by central openings, and supported 
by walls which form heating flues under the bottoms. А vertical central shaft 
carries scrapers, The apparatus is closed at the top by a steam dome, and at 
the bottom communicates by а valve with a receptacle for the salt; this can be 
removed by another valve when tbe valve is closed. Similar apparatus, but 
with flat floors and roofs separated by steam tpaces, is used for concentrating 
by exhaust Мент. In a modified arrangement a single vessel only is used, or 
two such vessels are placed side by side with one continuous heating flue. The 
floor in such apparatus may be flat or rise to the centre, and salt receptacles 
may be provided at the side; a flat door may be stayed to bottom plates, 
enclosing space for the heating gas, the stays being protected by cast-iron 
eS: The scraper shaft may be tubular, to enclose a central vertical stay. 

claims. 


12,810, “‘Imprevements in telephone receiver supports." L. Duque and F. 
MoClelland Cosgrove. Dated May 25th, 1897. Consists of a support for a 
telephone receiver for holding it in a convenient position near the head of the 
user. The receiver rests in а cage or basket with two screw sockets, either of 
which may be screwed to the end of a rod, which slides in a tube, fixed by a 
binge-point in the horizontel arm of a bracket attached to the wall, &c. A 
clamping screw holds the tube in any angular position, and the rod is fixed by 
a screw. A weightinay be bung from the receiver hook when it is desired to 
keep the receiver in the basket while calling. 1 cluim. 
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12,974. “ ents in electrical telegraph systems and apparatus therefor.” 
H. H. Lake. (C. @. Burko, United States.) Dated May 26th, 1897. In receiving 
instruments used on submarine or other long lines for recording Morse or 
similar signals, the magnet is caused by suitable electric impulses to make a 
continuous mark in the absence of line current, so that the code signals are 
indicated by breaks in the line recorded. The signals are sent by a hand-key, 
or preferably automatically by tape prepared in a special instrument. In order 
to indicate the spaces between letters and words, long breaks are made in the 
record, or the Jast signal of the code for any latter is lengthened or duplicated 
at avery short distance. A pole changer consisting of a pivoted forked lever 
working on a tapering or wedge-shaped contact, and operated from the arma- 
ture of a relay magnet, is used for "clearing" the line; by this special form of 
contact the duration of the clearing current can be regulated as desired. 
Similarly the perforations in the tape are made triangular in shape, so that, by 
shifting the tape transversely in the transmitter, the length of contact for dots 
and dashes may also be regulated. The apparatus for preparing the tape is 
fitted with two keys for the dot and dash respectively, and with suitable 
spacing keys. When a key is depressed, a contact is made which closes the 
circnit through the punching magnet; a contact on the armature lever of this 
magnet closes a relay circuit when a key has been depressed, and by means of 
awl and ratchet mechanism causes a feed of the paper strip. The separate 
eys are arranged to give differential spacing. When the instrument is to be 
worked by persons ignorant of the code, the keys are depressed by magnets in 
circuits controlled by contacts operated from alphabetical keys. 8 claims. 


26,668. “improvements in and relating to eleotrio acowmulator plates." Р.Р. 
Ribbe. Dated November 15th, 1897. The plates or electrodes consist of a flat 
plate of lead with a thickened rim, and vertical rows of perforations covered 
on each side with celluloid strips, which are united to euch other by celluloid 
solutions through the perforations. The strips have undercut edges which hold 
the active material in place. The whole is covered by thin plates of celluloid 
in which are many apertures, 1 claim. : 


26,667. “An improved device for guiding the carbons in electric aro lamps.” 
R. W. L. Holston and the Electrisoke Bogenlampentfabrik Naeck and Hoisten Gesellschaft 
mit besohrankter Haftung. Dated November 15th, 1897. Relates to arc lamps.— 
The carbons in a focussing lamp are carried by movable holders and are guided 
near the are by a thin cross bar anda mica plate secured on an enamelled 
- reflecting disc, these parts being carried by clips adjustable on the side rods of 
the lamp. The arrangement permits thin carbons to be used. 1 claim. 


26,669. ‘An improved automatio out-out or short-clroulting devies fer electric 
lamps.” R. W. L. Hoisten amd the Elektrische Bogenlampontabrik Naeok and 
новай mit besohranktor Haftung. Dated November 15th, 1897. 
Relates to means for short-circuiting a lamp should the arc in the lamp fail. 
The electro-magnet which regulates the are acts on an armature fitted with a 
platinum contact and connected to one of the terminals. An electro-magnet 
and resistance are connected to the other terminal. In normal working, the 
contact does not touch the contact of the electro-magnet, but, should the arc 
fail, the armature is more strongly attracted and makes contact, во completing 
a circuit through the resistance. When the carbons once more approach, the 
со through the magnet is short-circuited and the armature falls away. 
claim. 


26,671. ‘‘ improvements la or rotating to electrical indicating apparatus for nee 
in hotels, restaurants, workshops, and for analogous purposes." А. J. Boult. (H. 
Montardier and 1. Boudet, Franoe.) Dated November 15th, 1897. Relates to an 
electric indicating apparatus or order telegraph for use in hotels, restanrants, 
workshops, &c. The transmitter is provided with two dials, one having inter- 
changeable plates marked with the names of the articles, &c., which may be 
asked for, and the second being adapted to show the number of each article 
required. Two hands, fixed on the spindle and sleeve respectively, are capable 
of being moved over the dials, and the spindle and sleeve are each provided 
with a toothed wheel adapted to rotate the contact-making ratchet wheels 
through the pinions. The ratchet wheels each consist of a metal half and an 
insulating half, which are arranged so that the contact springs of the leads to 
the receiver alternately bear on a conducting part and an insulating part. The 
receiver is provided with two dials and hands corresponding to those of the 
transmitter, the hands being each operated by a clockwork mechanism, the 
escapement of which is controlled by an electro-magnet energised by the cur- 


rent from the transmitter. Only two connecting wires are employed, each“ 


transmitter and receiver having a local battery, the negative pole of which is 
connected, conveniently through а gas pipe or water pipe, to earth. In opera- 
tion, the operator at the transmitter presses a oall-knob, which completes the 
circuit of a drop-down annunciator at the receiver, indicating the number of 
the room from which the call is made, &c. The annunciator shutter, when it 
falls, completes the call-bell circuit. On receiving the call, the attendant at 
the receiver inserts a contact plug or jack in a socket corresponding to the 
number ehown, so disconnecting the annunciator circuit, and, by pressing a 
push, makes the reply call. The operator at the transmitter then moves the 
hands over the dials until they point to the required indications, the hands of 
the receiver following step by step the movements of the hands of the trans- 
mitter, The hands of the receiver are re-set to zero by a bar, which disengages 
both escapement levers simultaneously, and so permits the movement of the 
hands until they are checked by a stop-finger at the zero point. 4 claims. 


26,660. “‘improvements in electric accumulators or storage batteries.” A. 
Trihelhorn. Dated November 15th, 1997, The electrodes are made of a cup-like 
shape in order to form a receptacle for the electrolyte. The active material is 
spread on the upper and lower surfaces of the receptacle, or may be in the form 
of rods or bars projecting upwardly and downwardly from the receptacle. The 
electrodes are arranged in tiers as shown, insulators being placed between each 
pair of electrodes, and the electrodes may fit closely together so as to form a 
sealed battery provided with suitable gas exits. 1 claim. 


20,002. "improvements in electro-medical and exercising apparatus.” W. A. Webb- 
Dated Nov. 15th, 1897. (Date applied for under Patents, &c., 1X83, Act, Sec. 108, 
June 2nd, 1897, being date of application in United States.) Relates to a pair 
of dumb-bells, Indian clubs, &c., used in connection with an induction coil and a 
battery, for electro-medical and exercising spparatus. A duinb-bell connected 
by insulated wires to the induction coil having a contact-breaker, and enclosed 
in a casing which rests on the chest is shown. The insulated wires leading 
therefrom pass over the shoulders, and carry at their other ends, resting on the 
back, any suitable dry battery enclosed in a casing. The coil is arranged in an 
eccentrically-arranged recess of the casing having wires leading to the battery, 
and a vibrating contact-breaker in a recess closed by a sliding-cover. Each bell 
has a metallic tubular handle connected to hemispherical metal ends, the 
latter being connected together by a screwed rod passing through the whole 
bell. The handles are provided with binding-screws for connecting up the bells 
with the induction coil. Small spring bolts are arranged beneath slits or 
openings in the adjoining edges of the hemispheres, whereby metal discs or 
rne may be forced into the heads to increase the weight as required. 7 
claims. 


26,727. “improvements in electric brakes for cars.” 0. J. Menzies and J. A. 
Boll. Dated November 17th, 1897. Relates to electric brakes.—An electro- 
magnet is secured to the axle upon which the armature is loosely mounted and 
connected by a chain to the pivoted lever for operating the brake beams. The 
electromagnet, which consists of a number of coils in series arranged around 
the hub, when energised attracts the armature and thus produces а resistance 
to the movement of the latter on the car axle, thereby winding up the chain 
and applying the brakes. 6 claims, 


20,729. “| vements in and connected with alternating electric current 
electric motors." W. L. Wise. (A. J. Churohward, United States.) Dated 
November 17th, 1897. Relates to the construction and mode of operation of a 
single-phase self-starting alternating-current motor, combining in one machine 
the principle of an alternating current synchronous motor, with that of the 
ordinary continuous current motor used for non-synchronous or starting 
purposes. The motoris arranged so as to operate first as а non-synchronons 
motor, and after attaining the requisite speed, it is converted by suitable switch 
mechanism into a synchronous motor, An application of the invention in its 


simplest form to a bipolar motor comprising an ordinary continuous current 
armature with its commutator, and a field magnet, the poles of which are each 
wound with a shunt coil and a series coil is shown. Upon the armature shaft 
are also mounted two slip rings and a rectifying commutator, and the various 
parts are connected as shown with two series of terminals, which in conjunction 
with a pivoted switch bar, carrying suitably disposed contact plates, enable the 
conneotions to be changed from those necessary for non-synchronous to those 
necessary for synchronous running. In star ing the motor, the switch bar is 
depressed so as to close the contacts; the field circuit is now in series with 
the armature, and both carry an alternating current. When the motor has 
run up to synchronism, the bar is raised so as to close the contacts; the field cir- 
cuit is again in series with the armature, butit is now supplied with a continuous 
current through the rectifying conunutator; at the same time the shunt circuit 
is closed, and the motor runs as a Synchronous motor. A self. induction coil, 
or & condenser, is arranged as à shunt across the brushes of the commutator 
so as to equalise the current in the fleld circuit. For efficiently starting the 
motor, & regulating coil wound on a circular core is placed across the mains. 
The switch bar may be operated hy hand or it may be operated automaticall 
by means of & centrifugal governor, and the switch arm of the regulating coil 
may be operated simultaneously by the same mechanisin. Means are also pro- 
vided for retaining the bar in either of its two positions and for automatically 
releasing it, by the action of the two electromagnets, when the motor attains 
the synchronous speed or falls below it. The lead of the commutator brukhes 
may also be automatically varied by the switch mechanism, so as to avoid 
sparking. 18 claims. 


26,732. “improvement in or relating te systeme ef electrical distribution.” 
L. Androws. Dated November 17th, 1897. Relates to systems in which current 
is supplied from a central generating station to sub-stations or distributing 
plant, and consists in arranging magnetic cut-outs on the feeders, so that should 
one fail and the current be reversed, then that feeder would be cut out. An 
electro-magnet is arranged in series with the feeder to be controlled, and its 
pivoted armature is wound with a coil connected to the working circuit. In 
normal working, that is, as long as the feeder supplies energy to the system, the 
armature tends to rotate clockwise, but is prevented by a stop. In this position 
it supports the weighted arm of a switch. Should the feeder under abnormal 
conditions absorb energy, the armature rotates in the opposite direction and 
releases the arm. The construction of the cut-out is described in specification 
No. 3,196, A. D. 1898, 2 claims. i 


26,733. “improvements in magnetic out-ont apparatus.” L. Andrews. Dated 
November 17th, 1897. Relates to a magnetic cut-out for cutting out an outgoing 
lead should the generator fail. Generators connected in parallel to the con- 
ductors are shown, also a awitch which is operated automatically to break the 
circuit should the gencrator fail, and be driven as a motor or otherwise. A 
fleld-magnet is in series with one of the leads, and its rotary armature core is 
provided with & shunt winding. The end of the armature is & catch supporting 
the weighted arm of the switch. Normally the armature tends to rotate clock- 
wise, but is held by a stop. On reversal of the current it rotates in the opposite 
direction and releases the arm. 1 claim. 


* 
26,762. ''imprevements in flexible oonduite fer electrical conduotore." Е. T. 
Greenfield. Dated November 16th, 1897. Flexible canduits are formed by alter- 
nating layers of rubber or other flexible insulating material strips. The inner 
layer forms a closed spiral, or may be & complete tube, while the outer layers 
form open spirals which break -joint throughout. In tbe form shown the outer 
laver is corrugated centrally &o as to force the underlying rubber between the 
metalspiral. In another form the inner metal spiral is concave in section and 
has & central row of projections, the outer layer being convex and having 
internal cross ridges to form a locking connection. The layers are attached by 
rubber, &c., cement, and the whole may be vulegnised as desired. 7 claims. 


27,696. “improvements in electrical fusible out-outs.” G. Byng. Dated 
November 24th, 1897, Electric cut-outs.—In order to minimise the dangers from 
arcing, the fuse wire is led through a chamber or compartment lined witha 
refractory material which will not volatise at the high temperature of the 
arc. The base, cover, &c., may be of china or the like, with suitable partitions 
covered or lined with plaster of Paris, cement, fireolay, &c. In modifications, 
the fuse wire is led through a tube or handle suitably lined. 3 claims. 


87,0189. ''improvements in incandescent electric lamps.” R. Nordmans. Dated 
November 21th, 1897. Incandescent lamps.— The body of a lamp consists partly 
of л lens attached by fusion. ‘he filament is made of a sinuous form in a plane 
near the lens, 2 claims. 


26,167. “An improved form of rela loable to pneumatio or electrie organs 
er to other apparatus." R. lii Mg Dated Noveinber 30th, 1897. he 
invention relates toa form of relay applicable to organs and other apparatus 
where a movement started by hand is completed by electric or pneuinatic 
agency. A wind chest containing air under pressure communicates by a port 
with a bellows, and by a second port with a second bellows. The ports are 
controlled by valves on a rod connected by a friction clamp with a key. On 
depressing the outer end of the key, the first port is opened to the atinos- 
phere, and the second port to л chest. The remainder of the motion of the 
key is thus effected by the bellows. The movement is reversed by slightly 
raising the key. 5 claims. 


26,169. ''Moauss for use In lighting cars or carriages by electricity and for 
regulating the ourrent for the same.” 8. Watkins. (American Raliway Electric Light 
Company, United States.) Dated November 30th, 1897. The generator is carried 
on the axle of the car, and means are provided for autoinatically regulating the 
current and for maintaining its flow constant as to direction though the 
rotation of the armature be reversed. A bearing sleeve is also described for 
carrying the armature, ‘the dynamo is enclosed in a casing, and is supported 
partly by the axle and partly from the undercarriage of the truck, a lug 
on the frame resting on a spring carried by the pendant. The current із 
regulated by varying a resistance in the field-magnet circuit, an arm being 
moved over the contact disc by a ratchet mechanism controlled by an electro- 
magnet in the main circuit. The coil has a movable core pivoted at the bottom 
to an arm and normally forced upwards by an adjustable spring. A shaft 
rotated by worm gearing from the armature carries & crank engaging with a 
fork on a rocking shaft carrying pawl fingers adapted to engage when in the 
proper position with one or other of the reversed ratchiet- wheels on the shaft of 
which the contact arm is carried. When the current exceeds the limit, a core 
with its extension is drawn down, allowing & flnger to engage & wheel which 
causes resistance to be put in the circuit. When, however, the current falls, 
the core rises under the action of the spring and one of the fingers come {nto 
play and cuts out resistance. In order to automatically reduce the action of the 
spring when the lights are in use, a magnet is included in the circuit, its arma- 
ture being attached toa lever which is connected at one end to the spring. The 
current is kept constant as to direction in the external cireuit by a rocking 
reversing switch, which is controlled by means of & 8lceve having a helical groove 
in which works a stud connected to the switch arm. 9 claims. 


29,242. ''improvements in or relating to negative plates for secondary batteries.” 
P. J. К. Dujardia. Dated November 30th, 1897, Secondary batteries.— Relates to 
that class of battery in which the negative electrode is amalgamated zinc. 
cadmium, orthe like, and consists in constructing that eleutrode so that the 
mercury shall not be liable to flow from the upper part of the electrode to the 
lower part. For this purpose the plate is made up of а number of separate 
strips of zine or the like, which are suitably mounted and enamelled at their 
ends. The strips may be made of wire twisted into the form of cables. The 
electrode may consist of a single plate with & number of horizontal slots in if, 
and the strips may be twi-ted into a horizontal position. Theelectrodes may be 
made of woven wire fabric, or may be perforated or pitted. 3 claims. 


26,246. ''An improvement in safety electrio fuses.” Н. C. Gover and W. Muller. 
Dated November 30th, 1837. The base is formed with slots adapted to receive 
sliding inverted T- pieces carrying the terminals to which the wires are secured. 
The wires pass in through holes and are secured by screws, and the fuse wire is 
threaded through a tunnel and secured by screws. Slots are cut in the screw 
thread, and communicate with a groove which is in communication with the 
exterior through openings. 8 claims. 
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THE INDUSTRIAL DEADLOCK. 
ATTENTION has been drawn recently in these columns to 
the difficulties that beset the electrical industry in being 
unable to cope with the constant stream of orders that is 
flowing in. There are some philosophers who maintain that 
to have a plethora of orders is almost as bad as having none. 
Probably there is a certain amount of truth in the assertion, 
but there is this marked difference, when a man has no 
orders he may be credited with doing his best, but when his 
shops are so full that he cannot keep up to time he receives 
the obloquy of all. It must be admitted that the manu- 
facturers of electrical apparatus have met with most 
generous oonsideration at the hands of both consulting 
engineers and municipalities. Probably this indulgence arises 
to some extent from the difficulty in enforcing penaltier, but 
whatever there may be in this, there has been no disposition 
to harass manufacturers in spite of their delinquencies. 

If orders remain unexecuted a few weeks beyond the 
specified period it may ba highly inconvenient, but when 
weeks pass into months and occasionally into years before 
electrical plant is delivered, the matter goes beyond the 
bounds of reason. Yet it is well known that makers of 
electrical machinery, in one or two cases, have been over 
18 months behindhand with their machines. These are 
probably the worst instances, but they.show in the clearest 
possible mauner either that some shops are overrating their 
capacity, or that there is some strikingly bad management. In 
the comparatively early days of the electrical industry, when 
manufacturing concerns rarely or never paid dividends, it 
was urged, possibly with some reason, that extravagant prices 
of patents, with the resultant over-capitalisation, were 
responsible for the inability to make profits. But nowadays 
all that is changed ; the electrical industry is practically free 
from patents that touch the main features of electrical 
supply, and the chief effects of over-capitalisation have been 
swept away. How is it, then, with the prospect of fair 
profits, with the accumulated experience of years, and the 
employment of the most highly skilled labour, that so many 
English manufacturers are unable to keep their promises ? 
To some extent the matter is capable of explanation. Up to 
a certain point the demand for electrical machinery was a 
gradually increasing one, and manufacturers were able to 
complete contracts somewhere near the specified time. So far 
ав we are aware, however, there appeared to be little disposi- 
tion on the part of the managers of workshops to look a little 
ahead, and make some provision for the boom in electrical 
plant that was bound to come ; so long as the work in hand 
was completed the morrow might take care of itself. We are 
not for a moment suggesting that every manufacturer in the 
country was imbued with this policy of laissez faire, but we 
do not exaggerate when we say that the great majority 
have acted on this principle. What is the reault : the boom 
in electrical enterprise has come and filled the English shops 
to overflowing, and the orders have followed so rapidly on 
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one another that the energy of a portion of the staff has 
been devoted to carrying out extensions of the workshops. 
Orders for plant have been taken with a sort of blind faith 
that everything will come right in the end, and probably 
it will, but in the meantime there is a reckoning to be paid. 
It is never pleasant to turn work away from one’s doors. but 
assuming one has a clear knowledge of the possible output of a 
shop, it seems the height of folly to endeavour to double it. 
A harsh term would be applied to a person who 
sought to put more than a pint into a pint pot, 
yet that is precisely what the home manufacturer has been 
attempting. There may have been an idea that when the 
large towns had put down electrical machinery there would be 
very little more required; but the systems at present in 
existenoe have done little more than merely demonstrate 
the commercial possibilities of electric lighting and power 
supply. Before electricity is supplied to the average house- 
holder enormous plants will need to be erected. 

Just when electric lighting had bscome established on a 
sound commercial basis, municipalities and tramway 
authorities became convinced of the economy of electricity 
when applied to tramways. But the demand for tramway 
plant and materials that followed has found our English 
works totally unprepared to meet it. Our American friends 
very readily perceived our state of unpreparedness, and they 
have quickly filled the breach. The consequence is that 
some of the very best orders for electrical machinery are 
to-day crossing the Atlantic. We are quite aware that the 
strength of the Americans in this country may ba 
exaggerated. If the newspaper reports are to be relied 
on, the chairman of the Midland Railway Company hes 
declared that the engines which have been recently supplied 
by the Americans were not nearly so good as those con- 
structed at home. There are authorities in this country 
who maintain that many of the enginea supplied from 
America for tramway work are inferior to those of 
English manufacture; but whatever truth there may be in 
that opinion, it is obvious that if American engines can 
be relied upon to perform fairly satisfactorily, they will, by 
reason of quick delivery, continue to be used to a cousider- 
able extent. 

Although we have pointed out the delay that has arisen in 
the delivery of a good deal of electrical plant, we readily 
enough admit that the majority of firms will not at the 
present moment accept orders for machinery under a some- 
what protracted period, That must necessarily divert orders 
either to America or to the Continent, but regrettable though 
that may be from a merely insular point of view, it is, from 
the standpoint of the electrical industry, infinitely to be 
preferred to keeping customers waiting for long periods. 

Here and there workshops spring up, and for a time, at 
least, their chief advertisement is “early delivery,” and 
apparently on the strength of that alone they secure a large 
number of orders, but their shops are soon overstocked with 
work, and very speedily they join the ranks of the great 
majority who are too busy to promise delivery under six or 
nine months, The of too much work is an irritating 
one, and it is doubtful if the manufacturers are doing any 
good to themselves by constantly repeating it. It may give 
rise to the reflection among men that either English works 
are limited in their capacity, or they lack organisation. In 
some industries it is astonishing how the supply keeps pace 
with the demand; we take it that neither Whiteley’s nor 
Lipton’s would ever have succeeded if they had become too 
busy. A growing demand needs courage and a long head in 
order that it may be properly met. 

It is almost unnecessary at the moment to enlarge upon 
the superior position of the American firms to English houses 
in their ability to deliver plant quickly. At different times 
we have endeavoured to analyse the causes that account for 
these marked differences between the American and English 
electrical industry, but whatever may be the true reasons, the 
effects are occasionally brought before us in the most forcible 


manner. 'The demand for electric motors must be already 


a very large one, but when electric driving becomes properly 
recognised, both in large and small factories, an enormous 
number of motors will be required. With the present 
limited use, however, English manufacturers cannot supply 


them under some months. Quite recently a well-known 
engineer endeavoured to obtain a considerable number 
of electric motors for a client, but it was impossible to 
secure them within a reasonable period in this country ; 
t within three weeks an American firm was able to 
eliver the complete set of 40 of varying horse-powers. 
English manufacturers would have designed and made 
them specially, the American firm took them from stook. 


Ir will be a matter of great interest to 

American Work. Watch the developments of American enter- 
shops in England. prise in establishing workshops in Eogland. 
If the Westinghonse Company at their new 

works are likely to employ 5,000 men as anticipated, the 
question arises, Where are these men to come from? If 
skilled men are wanted they will have to be drawn by 
superior inducements from other employment. These being 
obtained, and working, we may suppose, equal hours with 
men iu other shops—they will hardly be allowed to work 
shorter hours by an American management, accustomed to 
the long hours of America—will there be any trouble with 


the trades unions when the American method of multiple 


tools is, as it will be, insisted upon? Will the now 
discredited Amalgamated Society of Engineers make a fight 
over the employment of floor-labourers to attend to 
automatic machine tools? We feel much inclined to 
welcome the American company in establishing its works in 
England. English wages are not much less than American, 
in many cases they аге higher. Per unit of output under 
the paralysing influences which have crippled English practice, 
the wages cost is distinctly higher all round. Assuming 
that the American company can effect no good with 
its workers, it will be a very simple matter to charter a large 
steamer and land 1,000 men at once from New York 
at the works on the Ship Oanal at Manchester. There are 
plenty of workmen in America who would, if required, 
make the change. They might not at first like the 
change, for an American is intensely conservative in his 
habits of life, and does not mind sleeping іп a windowless 
cell if he can only get green corn to eat. But he would in 
time find that climatically and otherwise he was better off 
here than at home. Bar the lack of transit facilities, 
England is a pleasanter country to live in than America. 
We may take it that a sufficient force of American workmen 
could permanently maintained at the new works. In 
receipt of good wages and well housed no outcry could be 
raised against them, and they would be safe from outrage in 
а way they would not be in America. We should then 
have the spectacle of the new works underaelling most com- 
p2titors, simply because of its cheap output. This could scarcely 
go on; the closing of works unable to compete would follow. 
It might be necessary to do this before the trades unions 
recognised the folly of opposing new methods any longer. 
The new works п. however, be a centre of influence, from 
which surely better ideas would radiate. Secure against the 
tyranny of a works’ stores, too common in America, 
by the protection of our Truck Act, and generally 
under the protection of English law, we do not see 
that the American works could become an evil. The 
methods of the Carnegie Company would be impossible, 
and Pinkerton men to shoot at sight could not be employed. 
On the whole, therefore, a healthy competitive influence may 
be anticipated. It must strike the more thoughtful of trades: 
unionists that one consequence of their efforts to defeat 
medern methods of prodaction should have been the planting 
of a large works right in our midst to carry out such methods. 
While we have assumed the ibility of a struggle, we 
scarcely think this will arise. Those behind the scenes know 
that many English workshops have been enabled to make 
great changes since the strike of 1897,and probably the new 
works will simply serve as a stimulus all round, and hasten the 
adoption of better methods. There is room for more manu- 
facturing in England ; at present it is impossible to obtain 
anything in decent time. Steam engines, cars, motore, boilers 
and all classes of engineering work can only be obtained in 
reasonably short period from America. It is quite time this 
was changed. 
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A "FIN-DE-SIECLE" MACHINE SHOP. 


By FRED. BATHURST, A. M. I. E. N. 


(Concluded from page 279.) 


Fig, 10 shows a most compact and important machine, 
being a simple combination which avoids a separate pumping 
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engine and its unnecessary gearing. It represents a con- 
venient design of vertical type hydraulic press for compress- 
ing small armature bodies, commutators, &c. 

A 14 E P. motor is single geared to a small single-acting 
pamp, the pipe from which connects to the planger chamber 
of the press. In this particular press a total pressare of 15 to 
20 tons can be obtained, complete control being maintained 
by the indication given on the recording gauge seen at the 
side of the pump, and which indicates up to 2,000 Ibs. per 
equare inch. ith the specially constructed cross head 
fitted to this prees, it will be seen that the laminated arma- 
ture discs for a drum-wound armature body can be quickly 
pressed together, or the machine is equally suited for pressing 
a abaft into the carrying spider for a gramme ring body. 

Fig. 11 shows an excellently compact and well designed 
field magnet spool winding machine. This special machine is 
driven directly by a 1 H P. motor arranged on a sliding base 
and controlled by a rack and pinion. The winding shaft 
is driven through a train of gears from a flat circular 
friction plate. Any speed of winding can be obtained by 
moving the motor in or out along its base plate, so that the 
pulley on its armature shaft drives against the outer or 
inner periphery of the friction plate, according to the 
relative position of the motor. The machine is fitted with a 
wire-holding or tension gear, and the usual train-wheel 
counter for registering the number of turns of wire wound on 
to the spool is provided. Its approximate cost is about £70. 

Incidentally this combination shows the simplicity of 


the application of a separate motor to a machine requiring 
comparatively small power, and which may have to be run at 
varying nas f and yet be started and stopped at pleasure. 
The field magnet winding machines usually employed in 
dynamo shops are designed on the lathe principle, and have 
the loose plor running continuously, but inasmuch as con- 
Biderable time must be spent in adjusting the insulation of 
each spool, and spools when filled with wire have to be 
changed and replaced by others, it has been found to effeot 
a considerable daily saving in the main engine driving 
power to adopt winding machines of this type. 

Fig. 12 is interesting as an illustration, in that it showa 
the size of the tools that will have to be provided in shops 
laid out for the manufacture of the multipolar generators, 
which must ultimately take the place of the мет spe ad | 
small machines at present employed iu English station 
practice. This represents one of the large lathes 
specially construc in the Kolben shops for the 
purpose of tackling pieces of work up to 80 feet in dia- 
meter. The work shown in the illustration is a 64-pole 
revolving type net wheel, weighiog over 55,000 lbs. 
The pole faces are g trued off, so that the magnet will 
set accurately within its correspondingly immense and 
etationary armature ring. The main construction required 
in this lathe is its solid bed-plate, with the necessary well- 
hole and adjustable bearings, capable of accommodating 
removable plummer blocks for carrying the bearings of 
any візе shaft. The tool head is comparatively only an 
insignificant part. The work is revolved on its own 
shaft by being belt-driven from a 8 HP. motor, which in 
order not to further encroach upon the floor space occupied 
by the bed-plate, is bolted to the side of the shop wall well 
up above the machine. The tarner has complete control of 
the operation of this lathe by means of the motor switch 
and loose belt levers arranged near at hand. 

Fig. 18 shows 8 small portion of the armature-winding 
department, and is interesting in that it ehows side by side 
the “ancient and modern" in armature construction. Oa 
the left, supported on their wooden rests (easily recognisable 
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from their compact and solid form and comparatively small 
diameter) can be seen gramme ring, and drum wound 
armature for machines of varying size, from 25 Kw. to 
200 KW. On the right can be seen the two huge semi- 
Circular shaped castings, which are ultimately to form the 
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stationary armature of a 1,000-н.р. three-phase generator. 
This side-by-side comparison sufficiently accentuates the 


kind of change that may have to be encountered when a 
dynamo shop proceeds from the manufacture of small to that 


that the castings can easily be 
from one shop to another. Although the 
Kolben Factory consists of only two large 
main buildings, one of which is divided 
centrally, accommodation is found for no 
fewer than sia large travelling cranes, two 
each of 5, 12, 15 tons, having spans 
of 30 and 40 feet respectively. 

Fig. 14, although not actually photo- 
graphed in the Kolben shops, shows a 50-ton 
three-phase motor crane, made by this firm 
for a neighbouring locomotive works, with 
double 5 trolleys, so as to be 
capable of handling small locomotives en 
bloc. In this case the longitudinal motion 
is given by a 12-H. P. motor, the travel of 
the trolley by 8-H Р. motors, and the lifting 
by 20-H Р. three-phase motors, | 

The application of three-phase current 
to crane work might, at firat sight, be 
criticised on account of extra complication 
in respect to wiring connections, but these 
practical examples show convincingly that 
all difficulty is easily avoided. The three 
main trolley wires required along the shop 
are easily provided for, and although 11 
contact strips or wires must be provided 
on the crane girder itself, the greater 
simplicity and compactness of the regu- 
lating boxes more than counterbalanoes 
any objections which might be raised as to- 
complicated connections. 

In addition to the main shop cranes, the 
side bays of the shop, which cannot be 
covered by the travelling cranes, and in whichlithe smaller 
kinds of tools are placed, are ided with separate 
hand-power cranes, either travelling or stationary, as 
demanded by the nature of the work to be handled. 
The upper parts of some of the side baysYare made to 


provide extra working galleries in which the small detail 
parts are assembled or finished, and switch or other small work 
made. One finds in these cases that the Jabour of handling 
material is reduced to a minimum by the provision of electric 
elevators to convey material from the shop 
floor to the upper level. 

Fig. 15 shows the complete elevator 
equipment. The machines are designed 
to raise an ordinary flat platform cage, 
loaded up to 1,100 lbs, at a speed of 60 
feet per minute. N 

The winding drum is driven by a 3-H. p. 
three-phase motor, which runs at 1,440 
revolutions. The gearing arrangement 
adopted was originated by the Kolben Works. 
A specially made phosphor bronze ecrew is 
arranged on the motor shaft, so that it 
drives on to a hardened and polished steel 
worm wheel on the drum shaft; by this 
means a direct reduction of 1 to 40 is 
obtained without other gear apparatur, and 
a very compact and economical combination 
effected. This elevator runs without any 
attention, being quite automatic in ite 
action ; the movement of the starting rope 
raises the brake on the motor shaft, and 
operates the three-contact a mature re- 
Bietanoe controller at the same time, so that 
the cage starts slowly and smoothly. 

The complete motor and winding drem 
equipment weighs about 600 Ibu, and costs 
approximately £120. The overall dimensions are:— 
Height, 2 feet 2 inches; width, 2 feet 10 inches; length, 
9 feet 2 inches. 

The liberal use of cranes and portable power apparatus in 
this shop not only reacts favourably upon the time taken in 
finishing and assembling the complete machines by almost 
entirely superseding the “gangs of labourers” ordinarily 
required in basy shops to move the heavy castings from 
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place to place, but materially reduces the usual standing 
charges of shop production, In fact, throughout the whole 
of the shop every possible economy in time and labour 
seems to have been considered, for on passing from the 
machine shop to the foundry, not only is it found that 
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the pig iron and coke is served to the cupolas by elevators of 
the pe shown in fig. 15, and the draught furnaoes main- 
tained by means of 20-H P. three-phase motors driving the 
air-blowere, but recognition has been taken of the fact that 
the foundry is usually behind time in keeping up with the 
production of the machine shop. When working upon 
such large castings, it is obvious that a comparatively small 
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number fof patterns will occupy а:Пагре amount" of floor 
space for moulding purposes, and inasmuch as these large 
nm even 5 шу take шш hours and mn 
to proper out, delays may, under ordinary condi- 
tions, ensue. The output of the Kolben Factory has prac- 
tically been doubted without any increase of floor area b 
laying around it a Sag ise ay lcs pania of piping, throng 
whioh a current of air can be forced to any desired part. If 
a large mould has to be finished as quickly as possible a 
portable coke oven is placed about it, and a flexible pipe con- 
nection made from the air pressure system, so that a steady 
current of warm air can be passed into any part of the mould 
as required. In this way moulds of awkward shapes and 
sizes can be dried out far more evenly and rapidly than when 
. left for the usual opan air drying, aud the floor space accom- 
modation is utilised to its utmost capacity, the same spot often 
being used three or four times over in the time originally 
required, as when the moulder, leaving the drying to Dame 
Nature, could take “his own good time” and regulate 
‘the floor ontput to suit his own particular view or fancy. 
As the main object of this article has been to describe a 
series of important labour-saving processes and tools, the 
matter descriptive of the factory itself has so far been kept 
in the background, that the casual reader interested in shop 
practice may probably have formed the opinion that the tools 
illustrated could only be found employed in one of the oldest 
and largest machineshops. Intruth, however, it is scarcely four 
years since the acre of ground upon which these shops stand was 
first broken, but so rapidly has demand followed upon ability 
to turn out the highest class of work, that to-day we find 300 
gkilled Bohemians busily employed, and working in day 
and night shifts, with as much method and order as if the 
whole establishment were praotically one huge machine. The 
transformers made vary in size from 100 watts (used for volt- 
meters and switohboards) to 500 Kw., and the motors and 
generators from 1 m.p. to 2,000 H.P., the bulk of the work 
being the larger sized units required for important town 
lighting and power transmission plants; hoists, cranes, 
railway motors, switchboard equipments, all come as extra 
grist to this electrical mill. turnout increasing propor- 
tionately with the growth of the works may well be envied, 
the present year’s output alone in transformers, generators, 
and dynamos of all sizes being estimated iu the aggregate at 
50,000 Kw. total capacity. . 
The power transmission plant of the shop is also unique 
in ite way, as it illustrates how much can be effected from 
small resources, provided the guiding hand has the requisite 
knowledge and 5 
Whereas it would be thought that a factory employing so 
many machines must require a main steam plant of con- 
siderable horse-power, one is surprised to find that the 
whole factory is driven from a 120-H. P. engine. Two 
Lancashire boilers of 120 н.р. and 60 н.р. each respectively 
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180 н.р. total) supply steam at 120 Ibs. pressure, which is 
en passed through a superheater (utilising the heat of the 
boiler flues) and raised from 170° О. to 270° C., at which 
temperature it is passed into the llel cylinders of the 
compound engine. By such superheating the condensation 


losses are kept very low, and a very high steam efficiency 
obtained. The exhaust steam warms the shop in winter, or 


gives a hot water supply for the bilers. 
Both boilers and engines ага housed 
side by side in a building 40 feet x 40 
feet, the actual sizə of the engine room 
being only 40 feet x 16 feet, which ex- 
plains the difficulty of obtaining a better 
general view of its arrangement, than that 
shown in fig. 16. | 
The engine is belted directly to a 
120 н P. three-phase current generator of 91 
per cent. и (50 cycles), 220 volte, 
and provided with ita own fixed exoiter. 
Some 50 eleotric motors, having capacity 
from } to 20 H. ., are employed in the 
shops, the majority being operated at 200 
volta. Owing to the comparatively small 
Bize of motors employed, and their conse- 
quent high speed and the difficulty of 
gearing them down, the shop shafting is 
run at 270 revolutions per minute instead 
of about 180 revolutions, the usual standard 
gpeed for ordinary machine shop practice. This higher 
speed is, of course, ring rte and v die possible under 
the conditions of lighter and shorter shafting runs. 

The shop wiring is arranged with an earthed neutral, co 
as to prevent the possibility of the workmen receiving shocks, 
and to allow light to be supplied.on the single phase from either 
of the three wires at 125 volts, The lighting can be taken 


direct from the power wires throughout the shop, or, if 
desired, from a set of accumulator cella, 

The accumulator is charged from the three-phase generator 
by the intervention of a rectifier. This rectifier of 6 кү. 
capacity, although only in an experimental form, sífords a 
simple and economical method of changing a three-phase 
alternating into a continuous current. It consiste simply of 
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series of contacts and collector rings, arranged on a shaft, 
which is driven by a }4-H.P. three-phase synchronous molor, 
running off the main generator. A three-phase stationary 
traneformer is connected to the mains from the generator, 
and the sections of the coils connected to contact rings on 
the shaft. These contact rings are again connected to a 
suitable commutator, so that the three-phase current from the 
transformers is collected as continuous currrent. This 6-xw. 
rectifier ocoupies less than 15 cubic feet of space, and the loss in 
the transformation does not exceed 5 per cent. Excessive 


sparking and other troubles would, of course, follow in large 
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sizes, but Herr E. Kolben considers that it may eventually 
compete with the standard type of motor-transformer (three- 
hbase to continuous current, with a loss of 8—15 per cent.) 
or capacities less than 80 kw. This suggestion has already 
been made by Mons. Le Blano, of Paris, but does not seem 
to have been properly worked out. Mention is made of this 
apparatus, as 16 forms a very cheap and effective means of pro- 
viding for an auxiliary accumulator for lighting and other 
purposes in connection with three-phase power onta. 

A corner of the small engine room is allotted to the 
switchboard, which contains the ampere and voltmeter 
necessary for controlling the large generators, and switching 
out the feeder, supplying the current for power to the various 
shop circuits. The engine room arrangements are thus rela- 
tively as small and compact, as the number of tools and 
appliances provided for is large. 

n connection with the utilisation of three-phase current 
in this factory, and looking to the fact that at last in 
England we bear of some important three-phase 
ps being projected, notably in Manchester for ita 
ighting, and in South Staffordshire for power (this latter 

eme proposing to instal two 1,000-Kw. and four 2,000-KW. 
generators), it may be of interest to mention that the Kolben 
Works are already well advanced with the manufacture of the 
three-phase generators, and suitable motor transformers for 
the first instalment of а 15,000 н.р. three-phase plant for 
the city of Prague. The units in hand are five of 
1,000 HP. and five of 2,000 HP. The high voltage 
distribution is to be effected at a pressure of 3,000 volts, 
and motor-transformers of 700 H.P. (or 450 xw. each) 
240 revolutions, will re-deliver the electrical energy as 
continuous current at 600 volts. The main object of the 
scheme is to supply and extend the present electric street 
railway system in the town of Prague. 

Comparisons are proverbially odious, but may not the con- 
sideration of this work undertaken by a single town as the 
outcoms of its immediate necessities, lead us to ask how it is 
that a Continental town only fairly prominent in reputation 


and ше can give the lead to the whole of England in 
electrical supply undertakings of this nature? 
Whatever schemes English electricians may have in oon- 
templation for the future, the shortest visit to the Continent 
must convince them that we lag far behind in respect to 
street- railway and power-installation practice. From the 
fact that we have relatively so many "ge towns oooped up 
within our little island, in the matter of electric lighting, we 
may possibly find ground for debate ; but here, again, a fair 
judgment must admit that we are also behind. he “slow 
and sure” and wait till it comes along policy that forms 
the keynote of English electrical develop- 
ment may, it is true, be best in the long 
run, but with Continental examples of 
electrical enterprise of all kinds before us, 
surely it is time that a little more *'initi- 
ative” and “go” should be instilled into 
our “anthorities and rulers,” ©“ рш. 
and “consulting engineers,” lest їп the 
competitive race we are now ranning, the 
idea that we are “already too old and 

_ fossilised " should become too deeply rooted, 
and even "rag as to eradicate ? 

This article, however, must not beoome 
controversial, being intended merely to 
serve as an index for our dynamo manu- 
facturers, as to the kind of shop practice 
that prevails in the “more progressive” 
Continental factories. 

Conclusion.— Enough has, it is hoped, 
been said to show that throughout the 

ractice of this factory such advantage 
as been taken of the most up-to-date 
ideas and methods of manufacturing ав to 
per the heading under which it has 
niintroduced. | 


NOTES ON THE CAREER OF EMIL KOLBEN. 


He throngh the ordinary Bohe- 
жө school cone and entered a technical 
college to undergo an engineering training. 

In his holidays, particularly the long summer vacations, 
he used to enter the neighbouring factories working as an 
ordinary hand. After serving in an engineering works near 
Prague for a short time, he decided, in 1886, to go to the 
U.S.A., and there entered the drawing office of the Edison 
Machine Works, in Schenectady, N.Y.. He made rapid 
progress ав а AR designer, and became head man. 
He then set himself to work out the designs for the improved 
Edison bipolar machine with the shortened magnetic circuit, 
carrying out at the Edison Works what was proposed in 
England by Dr. John Hopkinson. 

t was the thoroughness with which these old-type 
machines were re-designed that made it possible for the 
Edison bipolar machines to gain the reputation for reliability 
and solidity that they hold in America even to-day. From 
head designer Mr. E. Kolben became chief engineer, the 
Edison Works having grown during these few years from 
three workshops employing 300 men to over a dozen shops 
employing 1,500 workmen. 

n 1891 Herr Kolben returned to Europe on a tour of 
inspection, and in order to make a report as to European 
practice. This revived in him the love of his native 
country, and he returned to the States as a married man, and 
with a predetermination to exchange the haste and bustle of 
American workshops for the more even and steady going 
progress of the European. Within a year he came back to 
take up the position of electrical engineer to the Oerlikon 
Works in Switzerland, just then vacated by Mr. С. E. L. 
Brown, now of the Brown-Boveri Works. At Oerlikon, Mr. E. 
Kolben again showed his aptitude for dynamo design by com- 
pleting and putting into standard shape a complete range of 
three-phase motors, and working out to practical and com- 
mercial succees several шо three-phase and other. power 
transmission plants, besides finding a sphere of activity in 
the introduction into Europe of his American street railway 
experience. In these early days of commercial power trans- 
mission work, Mr. Kolben’s name was well known to the 
technical press for his contributions and notes on dynamo 
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machinery designing, and it is not too muoh to say that his 
paper On the Best Periodicity,” published in the Electro- 
technischen Zeitschrift, in 1894, led to the general adoption of 
50 cycles as the standard for three-phase apparatus. During 
his sojourn in Switz:rlaud, Mr. Kolben had every opportunity 
for indulging his : ра for recreation in the shape of 
mountaineering, with Mr. E. Huber (proprietor of the 
Oerlikon Works) as an experienced companion, many 
difficult and so-thought inaccessible peaks in the neigh- 
bouring Alps were assailed and conquered. Whether, how- 
ever, it was due to Mr. Kolben’s love for the hills and heights 
of his own native country, or “ the homing ” of his Bohemian 
nature, in 1896 he decided to return to Prague, the town of 
his birth, and start there as an electrical manufacturer in his 
own name. He evidently chose the proper moment, for to-day 
we find Austrian manufacturing activities rapidly developing 
all along the line, and to judge from what hàs been accom- 

ished in this factory within so few years, Mr. Kolben will 

ve the satisfaction and reputation of having initiated an 
industry which will grow to be one of the not least important. 
Мт. Kolben is quite a young man—not yet out of his 
“thirties”—and has all the talent, energy, and 5 
necessary to develop his factory, so that, retaining his good 
healtb, he ought long to enjoy its fruits and reward. 


INDISPENSABLE ACCESSORIES OF ELEC- 


TRIO TRACTION. 


Br HENRY E. P. COTTRELL, A.M.I.C.E. 


(Continued from page 262.) 
Fia. 72 shows the oonnections of “Ajax” lightning 
arrester for isolated plant, and fig. 73 shows the connections 
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Fra. 73.—Commmomoxs OF "Ajax" LIGHTNING ARRESTER 
FOR ISOoLATED PLANY, 


for a motor car. These should have appeared with last 
week's section of this article. 
TROLLEYS. 


In this the type of car generally in use is the 
double-decked car, which is a legacy bequeathed from the 
stage coach through the omnibus and the horse tramcar to 
the electric tramcar. It is problematical whether this 
double-decked car is an unmixed benefit, but certain it is 
that to our eyes the single-decked car would look as strange 


as the double-decked variety docs to American and Conti- 
nental eyes. The form of swivelling trolley suited to and 
used for the single-decked variety is not suitable for cars 
having seats on the roof, and а special type has had to be 
evolved to meet the requirements of the latter. The trolley 
pole instead of starting from the roof of the car, has 

to be raised on a standard of sufficient height to 
prevent it and all moving parts from interfering with 
passengers. The chief desiderata in a trolley to ensure 
satisfactory working are the following :— 

1. The head must be of a form having no angles or pro- 
jections save the edges of sheave slot, in which the wire can 
catch and prevent the head from being hitched readily into 
position when the trolley has left the wire. It must be fixed 
80 as to swivel freely at right angles to the wire, and it must 
be completely insulated from the trolley arm by а non- 
conducting sleeve. 

2. The sheave must be of ће “ V" groove type fitted 
with rumpi (graphite) bushings, and mounted so that 
its axis is on a level with or below the end of the trolley 
arm, and in this way lessen the possibility of the sheave 
striking a span wire or bracket arm. It must be provided 
with ribs to hold the flanges in position after they are cut 
or worn through, and thus prevent the disabling of the car 
before the sheave can be replaced. 

8. The trolley arm must be ta throughout ita length 
and reinforced at the butt, and it must be insulated at the 
carrying socket by insulating material of the nature of mica. 
It must be supported by outside springs fixed, so that the рап 
shall be as near as possible at right angles to the arm when 


the latter is inclined at its normal angle. 
4, The springs must be arranged so as to exert a pull 
which shall maintain a pressure of 18 lbs. between the trolley 


sheave and the'overhead conductor; this pressure remaining 
approximately constant while the arm moves through an 
angle of 30° on either side of its normal position; the 
tension of the springs being susceptible, however, of instant 
release or adjustment. : | 
.5. The socket for carrying the arm should be of malleable 
cast-iron, mounted on a pivot, and fitted with an adjustable 


atop to prevent the super-elevation of the trolley head, and 
should be pivoted оп а malleable iron swivelling sleeve. 


6, The sleeve carrying the arm socket should rotate on 
two sets of ball bearings round a steel tube socketed in the 


standard, a complete revolution being prevented by a 


BLO 

7. The standard in which the steel tube is fixed should 
be an annealed steel casting, the base being arranged во as to 
be fixed on to the car roof by coach screws. 


ve 4 pi U- 


Fia. — OF "Ajax" LIGHTNING ABRESTER 


ғов Moron OAR. 


8. The cable should be run straight through from the head 
to the heavily insulated connection box in the standard where 
the motor leads end, and be so тош as not to twist or 
chafe; its connection with the head should be easily acoes- 
Бе азс its insulation throughout should be as perfect as 

ible. | 

The accompanying figure, 74, shows a recent type of trolley 
(Dawson’s patent) Whi р оош with all the requirements 
above mentioned, and whose use renders it easy to work a road 
where the trolley wire is horizontally 8 feet to 10 feet or 
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more distant from the side of the car, as it instantly follows 
any variations in the line of the trolley wire from that of 
the track. It greatly facilitates construction, decreases the 
number of poles, and diminishes the necessity for span wires. 


TROLLEY Роги CATCHER AND REEL. 


The accompanying figure (No. 75) shows an indispensable 
adjunct to a satisfactory trolley. From one cause or another 
trolley sheaves are bound occasionally to leave the wire, and 
the long bamboo fishing rod with its hooked end is a fraitful 
source of delay and expense, besides being awkward and 
unsightly. This adjunct consists of an enclosed reel fixed to 
the dash , or any other convenient part of the car where 
it is readily accessible to motorman or conductor, on which a 
cord attached to the trolley head is wound. The movement 
of the reel is regulated by a coiled clock spring, which, as long 
as the trolley sheave is ranning on the wire, instantly takes 
up the slack rope or pays it out to meet the inequalities of the 
overhead conductors. Immediately the sheave leaves the wire 
and the pole jerks upwards under the influence of the springs, 
. the jerk br 


rings a device resembling a centrifugal governor 


nothing short of the unanimous insistance of their employés or 
of the Board of Trade could have brought about. Fortu- 
nately, in the case of electric traction, no such vested reluct- 
ance exists, and the adoption of automatic couplings is more 
or less assumed as a matter of course on this side of the 
Atlantic just as itis on the other side. What is required of an 
efficient automatic coupling is that it shall be—1et, perfectly 
automatic; 2rd, absolutely reliable; 3rd, impossible to get 
ont of order; 4th, E of coupling cars so solidly together 
во as to ensure perfectly smooth running, free from all 
jerking motion under all conditions of service ; 5th, capable of 
coupling and uncoupling readily with the least possible longi- 
tudinal motion of the car ; 6th, capable of use withont alteration 
with any type of non-automatic nace in general use ; 

etails. The first 
requirement entails the introduction of springs in the heads 

oman 


coupling hook їп a distance of, say, sth of an inch, 
or in ice „th of an inch. e second require- 
ment demands that the spring shall be во care- 


Fig. 74. 


into operation, which at once catches the rope and securely 
holds the pole until it is released by the conductor. The 
catching of the pole and the holding of it in position pre- 
sents the double advantage of preventing wear and tear and 
injury to the wire, and of permitting the adjustment of the 
spring pull on the trolley pole to either a higher or a lower 
standard than the one which is imperative where no such 
adjunct is used. This device is also the invention of Messrs. 
R. W. Blackwell & Co. 


COUPLINGS. · 


Automatic couplings, or, as our American cousins prefer to 
style them, “couplers,” have been very much in the air of late 
in oonneotion with goods waggons in the United Kingdom. 
The authorities of the Board s of Trade have at last realised 
thut their adoption will diminish the rate of mortality among 
long-suffering railway servants іп a way no other innovation 
could effect. Many excellent patents and devices have been 
known, and to a certain limited extent, used, for the purpose 
of automatically coupling up railway carriages and waggons 
in the United Kingdom for years past, but have mostly lan- 
guished or practically died a natural death from lack of the 
support of railway companies and waggon owners, which 


Firas. 76, 77, amp 78. 


dy rns from casual injury and wear and tear, 
within the solid head of the coupling that they shall last as 
long as any other portion of the coupling and continue reliable 
to the TT end. Solid coupling and absence of jerky motion 
i8 ens by the same conditions as No. 5, but their sub- 
sistence under all conditions of service requires certain 
structural liarities which merit careful consideration, 
and are well exemplified in the Van Dorn coupling under 
consideration. In going round curves both coupling and 
draw bar must be free to swivel so as to assume a true tan- 
gential position to the curve at the point midway between 
the car ends. With the single or four-wheel type of truck 
this is effected by fastening the drawbar by a universal joint 
to a draw plate which is bolted to the centre of the underframe 
of the car body. This universal joint is free to act in two 
planes only, so as to avoid all twisting in the coupling head. 
The ball piece is attached to the drawbar by fishplates 
which allow of wear in the ball, to the extent of ths of an 
inch, being taken up, and the joint is cushioned with India- 
rubber washers. This practically ensures at least a life of five 
рес in the joint without repairs or sensible elongation. In 
ouble bogie and maximum traction cars the drawbars extend 
to the king pins and swivel around these. The draw bar 
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consists of either a plain flat steel bar or of a T“ section, 
the latter being specially suitable for very heavy traffic. In 
the case of the flat bars, which are often of 1 inch x 8 
inches section, the coiled springs, which cushion the pull, are 
fitted in the car end of the ooupling head, while in the 
F-section bars (80 lbe. to the yard) they are placed in а 
special holder close to the king pin. The heads are 
supported by steel carriers beneath the car balcony ends, as 
shown in the accompanying figures. The coupling hook 
forms a common pin and link coupling at one end, which 
meets requisite No. 6, as it is capable of use with any 
non-automatic coupler. The h are furnished with 
two pins either of which сап be used and their 
life consequently doubled. Fig. 76 shows the coupling 
heads ready for coupling, and fig. 77 the two heads united. 
The coupling can be placed in either of the drawbar heads, 
when the hook enters the opposite one with the pin in the 
sloping hole, the springs in the inner side of the head are 
sprang out sufficiently to allow the hook to pass round the 

and lock. To unoouple, the pin in the sloping pin hole 
1s pulled up, and coupling and uncoupling is readily effected 
if шге in qu th of an inch. 

(To be continued.) 


ELECTRIC HEATING INSTALLATION. 


Br О. E. DUNLAP. 


IN their new Hospice of Mount Oarmel, at Niagara Falls, 
the Fathers of the Order of Mount Carmel in America have 


PowzB STATION OF THE Niad RA FALLS PARK AND Riyan RAILWAY. 


ап inspiration for devotion, and petitioned Pope Pius IX. to 
grant all the favours and privileges of the European 
sanctuaries to the little shrine at the Falls, with permission 
to transfer the privilege to a new shrine when completed. 
When the structure is completed as planned it will form one 
of the greatest buildings for architectural beauty and com- 
pleteness of detail in America. At present the structure 


consists of the main bnilding and one wing, and in the 


course of time the hospice and shrine will be combined. 
Then the shrine will oocupy the centre between the two 
wings, the northernmost one of which will be the home for 
guests or pilgrims, and the southern one will be used as а 
mon . The institution is on the same original plan as 
the famous hospice of Mount Carmel on the Mount of that 
name in Palestine. However, the hospice at Niagara Falls 
is modern in every particular, and founded on the latter day 
principles of the order of Carmelite Fathers. 

Standing on the bluff back of the Falls, the. hospice 
<i a site unequalled їп the world for beauty of sur- 
roundings. It is far enough back from the Falls so that. 
the spray cloud does not reach and fall upon it, and from the 
upper windows the magnificent panorama of the Falls and 
gorge is spread before the eye. The present wing forms an 
L, the length of the sides of it at the foundation being 200 
and 250 feet, while the height from the ground to the top of the 
towers is 85 feet. The buildings are of stone, the front being 
beantified with an arcade having massive granite columna, 

The hospice is located about two miles from the power 
house of the Nia Falls Park and River Railway, in 
which station the Canadian Niagara Power Company have 
two generators installed for a temporary power service. 16 
is from the Canadian Niagara Power Company that the 
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Where the Temporary Plant of the Canadian River Power Остарапу is located. Showing Generators. 


taken advance nene in the matter of eleotric heating, and 
Бе ion they have perfected is not equalled in the 
world. 


Away back iu the early twenties the firat little chapel or 
shrine was built, and in this place the Catholics from all 
countries have worshipped. In the grandeur of the great 
cataract the late Archbishop Lynch, of Toronto, early saw 


Oarmelite Pene gel the eleotrio power used in the building. 
Аз it stauds ay the building contains 200 16-c.P. 
incandescent lights. For lighting the building, for 
cooking, and for heating water 25 н.р, is being used, 
while 76 н.р, is, in time of need of such service, used 
for heating the lower floor of the building, which com- 
prises 11 badrooms, a dining room, reception room, office, 
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and the oorridor. The corridor is 120 feet long, 10 feet 
wide, and the ceiling has a height of 15 feet. In this 


corridor are located nine 4-H. P. heaters. The bedrooms are 


10 by 12 by 15, and in each is located one 4-H P. heater 
with changeable heat switch of two heats. 

- The hospice transformer house is located about 150 feet 
west of the main building. It is a small wooden structure, 


and over it tower two poles with a double croes-arm from 
which the wires descend to the station. In this transformer 
house are located two 80-k w. Westinghouse and one 25-Kw. 
General Electric transformer, primary 2,200 volts, and three- 
phase secondary 110 volts. From this station the current is 
transmitted to the switchboard in the main building through 
an underground cable. 


a capacity of 400 gallons, and is to be seen to the left of the 
switchboard in the illustration. The other has a capacity of 
150 gallons, and is located in the south corner of the switch- 
board room. The 400-gallon boiler is ueed to heat water 


for the la and bath room. It takes a current of 
120 am ing divided into three heats. The 150- 


gallon boiler takes 125 amperes, and is also arranged for 


three heats. This boiler is used for quick boiling. Both 
boilers are covered with 2}-inch asbestos covering. An 
important feature is that all water is boiled when the 
current is not being used for any other purpose. In the 
400-gallon boiler water is raised from 60° to 212° in six 
hours with full heat. | 
In the butler’s pantry there are three 5-gallon urns 


SwITCHBOARDS AND 400-GALLON Tanx (water electrically heated). 


The switohLoards of this novel installation will be seen in 
the illustration. The panels are of white marble. The 
switchboard with double-throw switches controls two phases 
of the current, while the third phase is controlled by the 
other switchboard adjoining, and is used for cooking, 
lights, &c, Both switchboards are so arranged that either 
transformer can be-nsed independently of the other for either 


popon 
- The hospice is also equi 
both of which are operated by electricity. One of these has 


with two hot-water boilere, | 
_., which shows the heat and states the temperature through the 


and а chafing dish, all electrically operated. In the 
kitchen are found an electric combination range and three 
ovens. The range has a heating surface of 6 square feet, 
and each square foot of surface has a switch and can be 
controlled to either full or half-heat. The largest oven 
takes 50 am and is so arranged as to cook four 
25-Ib. roasts at one time. The two small ovens each have 
three compartments, and each consumes 28 amperes at 
10 volta. On the door of the large oven there is a thermometer, 
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different time of roasting and baking. As the point of 
baking or roasting is indicated, the cook can make no 
mistake. As the heat is uniform, the cook is enabled to have 
her output of food uniformly cooked, and there is no burning 
or over-roasting. In the small ovens, bread oan be baked in 
18 minutes, and one day in June a dinner for 250 people 
was successfully cooked in this electric kitchen. Оле 
most gratifying feature to the cook in charge of this kitchen 
: zs manner in which she can late the heat. Then 
l 
there being no depozit of dirt on them as from gas or 
other fuel. | 
While it is not possible at this time to make а very 
extended comparison of the cost of the work done by this 
installation, with what the same results would cost by 
other means than electricity, some general statements can 
be made that are of interest. If the cooking and heating 
were done the old way, they would require the services of 


two men, whereas they now require the services of a woman 
сау: The man who has charge of the electric plant also 
looks after the office, and, in fact, has general supervision 
of the building. No extra help is required to look after 
the installation, the man in charge simply looking the plant 
over occasionally, | um 
The annual cost of the electric energy used in the 
building for cooking, lighting, and heating water, is $625, 
which is 25 нр. at $25 per n.p. If these things were 
done with coal as fuel, the cost would be $1,140. In the 
power the monastery or hospice uses for heating, it is at 
present exceptionally fortunate. Such supply of power is 
required for only about six months in the year, and as the 
p station from which the suppl y of current is received 
not such a great demand on it for ita energy during these 
months, as in summer, owing to fewer cars being run, there 
is a surplus of 
about one-fifth that paid for the 25 m P. above referred to. 
This is indeed an exceptional consideration, but under such 
circumstances it is evident that they can afford to use elec- 
tricity for heating p а 
In previous winters the power station оѓ the Niagara Falls 
Park and River Railway has been greatly annoyed by the 
gathering of anchor ice at the inlet, and this has resulted 
in the installation being shut down for days at.a time. Of 
course, when the Canadian Niagara Falls Power Company 
get their proposed new station running, it is not at all likely 
that the ice will bother its operation to this extent, but then 
the ice on the Canadian side above the Horseshoe Fall is 
likely to be far more troublesome than it is to the Niagara 
Falls Power Company on the New York side, the water con- 
ditions being quite different. However, the rience of 
the past winter, which was most severe on all the Niagara 
power companies, has developed the conviction that under 


and other dishes are always nice and clean, - 


wer which the hospice enjoys at a rate 


such conditions, where ice is likely to bother a plant used 
for electrio heating, it would be wisdom to instal a oom- 
bination electric and fuel system of heating water, so that 
when the ice bothers the operation of the electric apparatus 
fire could be put under the boiler to heat the water which 
would otherwise have been heated by electricity. In other 
words, instead of carrying the electric current through the 
building for heating purposes direct, it would be better to 
apply the current to the boiler, and have a hot water system 
of heating. Then, should there be an interruption of the 
electric service, the fuel combination could be effectively 
used. It would seem that in a case like the hospice, this 
would be an ideal system, for all the results obtained at 
Niagara have been thoroughly satisfactory. 

The electric plant in the Carmelite hospice was installed 
by Mr. A. Harth, an electrical engineer who has given 
müch attention and study to the question of heating and 
cooking by electricity. The apparatus was made by the 
5 Electric Heating and Engineering Company, of 
New York. 


CORRESPONDENCE. . 


Converting Old Electric Lamps into New. 


I have read your article on the subject of Renewable 
Incandescent Lampe," also the various remarks of your 
several 5 with pleasure. Now, as I claim to be 
the first original Inventor of the above process, 
perhaps a few remarks from me may be interesting and 
of use to the electrical trades, also tend to put the 
subject matter on a solid base. For in the face of facts, 
why £100,000 should be asked for a presumed patent is 
more than I can comprehend. For in the face of my com- 
pleted patent No. 11,802, which is dated as far back as June 
80th, 1888, everything of importance relating to the subject 
of converting “old lamps into new” is covered in my 
patent, and more, too, than is claimed by Messrs. Howard 
and Mayer ; therefore, in the face of these facts, I do not 
consider their patent is worth a 210 note," much more the 
£100,000 asked for it. Any electrical firm desirous of 
going into the renewable lamp industry, can do so without 
the least fear of infringing anybody’s patents ; moreover, the 
elongated and expansive type of bulb used in the proposed 
new system, upon which so much importance is laid, was also 

nted by me in a former patent taken out by me as far 
back as December, 1883, and, singular to say, my 1883 
patent, covering the elongated and expansive bulb, was pro- 
cured by Messrs. Hazeltine & Lake, the very agents who 
have taken out the ‘patent for Messrs. Howard & Mayer, 
and if my memory ‘serves me right, the latter gentleman, 
et the time I was in Germany teaching my system 
of manufacture, acted as consulting engineer to the very 
firm who purchased the German interests in my renewable 
lamp patente, but probably the German-Edison Company, 
the Seel Company, or Mr. Carl Rhoeder, of Vienna, all of 
whom know of its existenoe, would be able to confirm this 
int, as they all were conversant with my work, the two 
atter firms having founded the lamp industry in Germany 
and Austria partly under my patents of 1883, and any 
expert. sufficiently interested in the subject of lamp manu- 
facture has only to compare the drawings and descriptive 
matter of my 1883 and 1888 patents to decide the questions 
under discussion and prove who is the original inventor of 
the system. I may here say in my patent of 1888, that the 
invention clearly states that the chief object was to re-use 
and make up soiled or damaged incandescent lampe, repair 
same, and to convert old lamp materials into new lampe, 
which I proposed to do by utilising the waste materials 
previously used in lamp manufacture, a description of which 
my patent agents said would cover everything appertaining 
to the converting of old lamps into new and a direct bar to 
future inventions of this class. Probably the best and moet 
fitable part of my invention is explained in the following 
escriptions, viz. :— 
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(a). The methods of standardizing the filament. 

(b). The manner of utilizing the old filaments to manu- 
facture new lamps of lower voltage and candle-power. 

(c). The improved method adopted in making а good 
mechanical joint between the filament and leading -in 


wires. 

(d). The methods adopted for carrying the maltiple con- 
nectors through the bulb for high candle-power lamps of, say, 
100 to 1,000 c.P. A very important feature which is now 
generally adopted by all lamp makers. 

(в), The methods adopted for reducing the vacuum of the 
lampe prior to remaking same up into new lam 

(J). The methods of making semi-metallic filaments 
which I still maintain are the best (when you know how to 
make them), for very low volt lamps when used for battery 


electric lighting, and especially for night lights or photo- 


graphic purposes where a great light is only required for 
short durations, and the watts used to produce the light of no 
moment as to cost of energy consumed, for which this class 
of lamp, which can be greatly overrun, is specially applicable 
for the purpose named. 

I may also say that I was the first inventor who made 
multiple filament lamps, and monopoly of which could have 
been easily seoured by this patent had the claim been upheld 
against infringers of my righta. My inventions were also 
patented in France and Belgium, also patents applied for in 
Germany and America, all of which several rights were sold, 
and certain of the said invention have been ever since 
ре ах used by the purchasers оѓ the said patents, who 

ave sold millions of lamps made under m Ин 
although sold under other names. I have no doubt your 
readers will say, when they read these facts, Why on earth 
did not Shippey Bros., Limited, sell this patent, or work the 
Shippey process in England? Why was it not sold for 
£50,000 or £100,000 when it was apparently the only lamp 
patent in existence of its kind under which lamps could be 
made and repaired without infringing Edison & Swan rights? 
That is just the point which requires explanation, and which 
has puzzled everybody until counsel’s opinion was obtained, 
and, in fact, the patents were privately sold for £20,000 to 
а company of promoters, and a prospectus was actually 
printed re-telling my patents to the proposed company for 
£100,000 for payment of patent rights, and also providing 
£40,000 for building the works and plant, and providing 
capital for wotking the inventions. Bat it was not to be ; 
fate willed it otherwise. A splendid and profitable business 
could have been established, certainly with a far. greater 
success in the year of 1888 than now, for the simple reason 
that in 1888 electric lamps were selling by the Edison and 
Swan Company, and other makers, at from 33. to 258. each, 
according to type of lamp and candle-power. Consequently, 
at such splendid prices it can easily be understood that it was 
then well worth while repairing old lamps and re-using the 
materials for making up new lampe; but to-day it is 
another matter, and a horse of different colour, con- 
sidering the low market price of incandescent lamps 
to-day; consequently the repairing of same is not 
пот worth the candle. As an instance, my company 
holds in stock to-day, as is well known, some 20,000 to 
25,000 lamps of different types and voltages, 50 volts up to 
110 volts, as made in Germany, Holland, and America, 
many of which have been made by the manufacturers under 
my own origiral patents, under nom de plume titles, in the 
very works meg founded by us and our associates, and 
these special lamps, I may say, we are selling at the following 
market prices: — German make, 5s. 6d. per dozen; Dutch 
and Belgium makes, 63. 64. ; and selected Americans at 78. 6d. 
and 83. per dezen for gross lote, and, moreover, from which 
price we allow regular consumers of our lamps 1s. per doz en 
for all cap and lamp ends returned to us intact with platinum 
supporte, for which parts and materials there is always a 
demand, as the holders and platinum can be used over again, 
and to-day there are three or four firms who make a regular 
business in collecting from users the old and used-up electrio 
lampe, a business which was not thought of until the advent of 
my patent in 1888 ; and, in fact, the only parts of any value 
are the platinum and brass base caps, for since the Edison and 
Swan patents have all expired the old glass and filament is 
no longer of any value, it being much more expensive to 
re-make up the old lamps than by making a perfectly new 
lamp with improved filament and new glass bulb. Therefore 


for this reason alone a valuable invention was 


the idea of asking the public to subscribe £150,000 to carry 
out the objecta proposed by the Renewable Lamp Company 
seems absurd in the face of my expired patents, and I cannot 
but express my astonishment to find certain names who have 
associated themselves with the development of such a scheme, 
and I fear with such dead weight of uselees capital ; if the 
shareholders expect any dividends they will be woefully dis- 


ри and I would say if.there is any money flowing 


about the Stock Exchange or in electrical circles for business 
of this nature, or for even incandescent electric lamp manu- 
facture, I will undertake as an expert lamp maker to con- 
struct the finest factory, with all the neoeseary plant, 
machinery, and sppliances required to turn ont, say, 
four million of lamps a year for less than £40,000, 
and with £10,000 working capital as ample to 
carry out the objects in view, and Рэ! g divi- 
dends on capital to this extent. ow comes the 
pith of the whole business, viz., the real cause and 
reasons why my “renewable lamps patents” were never 
exploited in England simply rested on one legal point. 
Eminent oounsel's opinion was obtained prior to the regis- 
tration of the“ Shippey Electric Lamp Company,” for under 
legal advice his opinion killed the whole business and covered 
by a few works, for eminent counsel, after complimenting 
my patent agents on the construotion of their specification 
and upon the merits of the invention, his opinion was 
briefly as follows :—“ The very making up of an incandescent 
lamp of high resistance with any type of carbon filament in 
vacuo which could be used successfully in electric lamp cir- 
cuits would be a colourable infringement of the Edison and 
Swan patents, no matter how the filament was made or even 
the class of materials used.” Even though it was proved 
that royalty had . been paid on same, it was considered by 
counsel that it would still be held to be an infringement of 
Edison's memorable patent, and as I was personally already 
legally restrained by law from making incandescent lamps of 
any kird of а colourable nature during the unexpired term 
of the Elison & Swan rights, and having already sold 
the patents to the present company, not a cent of the 
£20,000 to be paid by the promoters would have 
come to me for my personal benefit, and having no 
desire to be committed to Holloway for contempt of Court, 
I thonght it best to take a back seat rather than run the risk 
or expend more money in law, having already expended over 
£4,000. Hence the matter fell through, and the only reason 
why the Shippey Electric Lamp Company was never formed ; 
revented 
being worked, and a good and profitable business frustrated 
by the arm of the law, although a bitter pill for me and 
my then associates, that the matter fell through upon facta 
slated. 

I enclose you copies of the specification of my patents for 
your perusal, which I think covers the whole ground of the 
subject matter under discussion; and as my patents have 


run through the second and third editions, it clearly shows 


that these inventions have interested lamp makers, although | 
at heavy costs to me as the inventor. I must apologise for 
the length of this communication, but as the subject matter 
is one of national importance to the electrical trades, and 
especially lamp users, this must be my excuse for fully 
explaining the position of affairs, so far as it concerns my 

tents. If you can find space to record these facts, please 

o 80 and oblige. 
Arthar Shippey. 


Copper.—The Mining Journal says thst owing to the 
development of the electrical industries in Germany, the 
increase in consumption of copper and lead appears to 
greater than in any other country. In 1897 the con- 
sumption of copper was 92,148 tons, and that of lead 
188,239 tons, whilst in 1898 the consumption of copper 
was 98,160 tons, and that of lead 159,229 tons. German 
produces 7 per cent. of the world's supply of copper, an 
consumes 224 per cent., whilst its production of lead is 173; 
per cent. of the world’s supply, and its consumption 20 per 
cent, 


| 
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SOME NOTES ON THE ELECTRICAL 
MACHINERY AT THE COMO EXHIBITION. 


Py KENELM EDGCUMBE, Aascb. M. Ingr. O. E. 


(Continued from page 265.) 


THE Technomasic Italiano had on view a number of con- 
tinuous current motors in which speed regulation was 
performed by varying the length of air gap. Each of the two 
magnet limbs (the motors are of the ordinary horse-shoe type) 
is capable of sliding towards, or awsy from, the other. They 
are aotuatcd by a right and left handed screw, which is 
turned by a hand-wheel at the side of the machine. A emall 
pointer at the top indicates the relative separation of the 
Poles, and hence the speed at which the motor will run. 

bat advantages such a system possesses, as compared with 
the ordinary met bod of varying the shunt resistance, is not very 
clear. The alteration of speed can, of course, be made more 
gradual than is possible with this latter method, but on the 
other hand, it is necessary to go to the motor each time, 
instead of it being possible to have a controlling switch 
placed in some convenient position. | 

Messrs. Schuckert, among a fairly large number of 
machines, showed а so-called “ Licht und Kraft” three-phase 
dynamo, which, as its name implies, is т а to supply 
а mixed load of power and light, witt out its being necessary 
to equalise the distribution of the latter over the three 
phases. The arrangement would appear to consist in run- 
ning the motors off all three phases in the ordinary way, 
while the lamps are connected across two phases only, of the 
etar coupled armature. As these two phases have obviously 
to carry more current than the other they are cons quently 
wound with wire. It may be remembered that a 
somewhat similar system is in use at Schwyts in Switzerland, 
where Mears. Brown, Boveri & Oo. have adopted the expedient 
of joining the :təp-down transformers in mesh, and of 
connecting all the lamps on to one only of them. Messrs, 
Schuckert also exhibit a high tension quick-break switch for 
use with preasuresup to 6,000 volta, in which the break takes 
place b2tween a number of smooth brass cylinders, which are 
normally in series and touching one another, but which can 
be suddenly drawn apart, thus dividing the аго up into a 
large number of parta. 

In the Dynamo Gallery was to be seen a 15-ton travelling 
crane, designed and constructed by Messra. Larini, Nathan 
and Oo., of Milan, and driven by three-phase motors built 
by Messrs. Gadda & Oo., also of Milan. Each of the three 
motions is actuated by a separate motor, an ingenious device 
being сарое instarting. Instead of the resistances bein 
cut out of circuit by a cord or lever, a species of centrifuga 
governor is fixed to the motor shaft in such a way that as the 
latter gets up speed the switch arm is slowly moved over the 
resistance contacts. It will be at once seen that by this 
means it is merely necessary to close the motor circuit, and 
the maximum ble starting сте is automati 
obtained, without any fear of destroying contacts, &c. It 
may, at first sight, appear a needless complication to replace 
to simple a process as switching on a motor by one which is 
comparatively complicated. But when it is remembered to 


what rough usage a crane is ordinarily eubjected, it will 
prebably be admitted that it is a step in the right direction. 


Since, in the case of a three-phase motor, it is impossible to 
vary the speed electrically, it is in this instance done in the 
following manner :—The load is carried by an endless chain 
passing rouhd two chain wheels, of which one revolves four 
times as fast as the other. For slow speeds only the latter 
is caused to rotate, while for high speeds (5 : 1) an electro- 
magnetio clutch sets the other wheel also in motion. Steel 
worms, gearing into phosphor bror 26 worm wheels, аге used 
throughout, the thrust being taken up by ball- 
Extremely high efficiencies are claimed for these gears, while 
the commercial efficiency of the hoisting motor and tackle is 
said to exceed 50 per cent. : 
Messra. Siemens & Halske һай a fairly large exhibit of 
instruments, fittings, &c., of which their system of safety 
fuse cartridges" may perhaps be mentioned. The objecta 
kept in view in their design were: firstly, to produce a fuse 
which should act with absolute certainty on 250-volt circuits, 
and, secondly, to devise some means by which it should be 


rendered impossible to vocidentally replace a given fuse by 
one of greater carrying capacity. 
The fuse wire is кошы, їп үч parallela, under and over 


radial projections. Thus, when a fuse blows, the 
resulting vapour is split up into six parts, so that the forma- 
tion of an arc from terminal to nal is absolutely impos- 


sible. The box containing the fuse wire is made of a special 
cement which, after repeated tests had béen made with 
porcelain and other materials, was found to give the best 
resulta. 

The fuses are made in various sizes to carry from 2 up to 
as much as 30 amperes, lead wire of the following dimensions 
being used:— 

Ampere. 2 4 6 10 15 20 30 
Area in iq. mm. 75 1 15 25 4 6 10 

It will be gathered from what bas been said that while 
preventing accidental mistakes, the system does not in any 
way prevent the wilful substitution of one fuse for another. 

This same firm also shows several forms of lightning pro- 
teotor for overhead lines, and it may be mentioned that their 
now well-known “horn” type (see fig. 8) is in use throughout 


the grounds of the Exbibition, and, in fact, is to be geen on 
almost all the overhcai lines of Northern Italy. Fig. 9 
shows diagrammatically the method of connecting these pro- 

line 


teotors to a three-phase system. A ія a fuse between the 


and the protector, and в is a small self-induotion, consisting 
of, say, 8 or 12 turns of cable, which is usually placed where 
the line enters the power station. 

Of the large number of primary and secondary cells 
exhibited three of the former class may be briefly noticed. 
One of these is the “ Hydra” dry cell manufactured by the 
Elektrioitäts Action Gesellschaft Hydrawerk, of Berlin. The 
chief peculiarity of this oell is that it contains a reservoir of 
solution, so that it never dries up, the life being thereby 
greatly prolonged. Prof. G. von Knorre gives the following 
table showing the capacity of various dry cells, tested by 
himself. From this it will be seen that the “ Hydra” has 
by far the largest, capacity, but as the relative weighta of the 
different cel's are not given, the comparison is not of much 
value :— 


| Capacity in ampere-hours. 
Type of cell. кыно | 
No. 1. | No. $ No. 8. | No. 4. 
Liman & Oberlander . lohm. 1 703 1721 ‘933 | 1104 
Vogt -— dis "2 Беу 1:180 | 1165 1 511 918 
Gassner ids „| 5 „ 614 280 :487 | °321 
Hydra i s [| 4 ж 5569 | 2246 4822 | 4859 


Mears. Marelli showed the“ iron cell, which is a 
modification of the well-known Hdison-Lalande cell, and 
consists of two plates of amalgamated zino, between теп is 
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а plate of co oxide (СаО), the whole being immersed 
іп а solution of caustic soda. The advantages claimed for 
this cell are, firstly, that it does not deteriorate by standing 
idle (a thin layer of oil is poured on the top of the liquid to 


© 
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prevent the absorption of carbon dioxide from the air), and 
secondly, its great constancy and freedon from polarisation. 
The curve, fig. 10, shows the variation of voltage at a com- 
ршн heavy rate of discharge, namely, 1:55 amperes. 

m this it will be seen that after the first five hours the 
voltage remains practically steady at 8 volt. The high initial 
voltage of 1°1 is said to be due to the free oxygen occluded 
by the oopper oxide. The capacity of the сей under these 
circumstances was 58 ampere-hours, while at a discharge rate 
of *15 ampere the capacity rose to 60 ampere-hours. The 
internal resistance of a cell of this size is only ‘06 ohm, and 


its weight 8 lbs. The consumption of zino is said to amount 
to less than 2 grammes per ampere-hour, and that of the 
caustic soda to 4 grammes, at a total cost of about, 2s, 44d. per 
KW.-hour. The “regeneration” of the copper oxide takes 
about 24 hours at the ordinary temperature. 


Fira. 11. 


One other cell deserves mention. This is a modified 
Daniell manufactured by О, Olivitti, and intended especiall 
for intermittent use. Fig. 11 shows this cell which, as will 

be seen, consiste of two vessels connected by a short rubber 


tube. In the lower half of the left-hand vessel is the copper 
plate and copper sulphate solution, while in the upper com- 
partment is the zinc electrode. When required for use a 
planger in the right-hand vessel is lowered, thus forcing the 
solution it contains into the other receptacle, where it sur- 
rounds the zinc, After use the plunger is again raised, and 
the solution drains away from the zinc. 

Among some instruments, &c., exhibited by the Museo 
Industriale, of Turin, was to be seen a novel device, due to 
Prof. Guido Grassi and Signor F. Lori, for starting single- 
phase motors of the Brown type. These motors, it will be 
remembered, require capacity in their running coils 
at starting, ind. as ordinarily constructed, the  con- 
denser consists of a large number of parallel metal 
plates, dipping into a solution of carbonate of coda. It 
will be readily seen that for а large motor the apparatus 
becomes extremely cumbersome, and that short circuits are 
likely to occur. In the device shown by Prof. Grassi, the 
condenser is replaced by a simple form of Wehnelt inter- 
rupter, consisting of one or more carbon rods dipping into 
dilute sulphuric acid, and surrounded by a sheet of lead, form- 
ing the other electrode. The electrostatic capacity of such a cell 
is extremely high, and when applied to a 10-H. . Brown motor, 
the starting torque was greatly in excess of that obtained 
with the ordinary condenser, though the latter was con- 
siderably more bulky. Further particulars of this system 
will be awaited with interest. 

Two companies were offering power on the large scale for 
factories and other purposes. One, l'Elettricita Alta Italia, 
of Turin, supplies current partly drawn from a water-power 
station at a distance, and partly generated by a steam engine 
station in the town. The other is the Societa Generale 
Italiano Edison, of Milan, who receive their current from 
the water-power station at Paderno on the Adda. The dis- 
tance is some 22 miles, a three-phase 12,000-volt transmis- 
sion being раро It may be of interest to note the 
charges made by these two companies. In the case of 
Milan, the following will give a rough idea of the cost 
of light and power. For light, by meter, the price is 
roughly 9d. per unit, with discounts of from 4 per cent. to 
22 per cent. according to the energy consumed. For power, 
the cost of a unit ranges from 44d. to 6d., varying, of 
course, with the size of meter used and with the consumption 

nteed. Thus for a 20-H.P. motor, the price per unit 
would range from 2}d. to 1d., according to the number of 
hours run per day. Up to the present there has been no 
demand for current for electrolytic purposes. The oompany 
also let out arc lamps at the rate of 19s. рег annum. i 
charge includes repairs and recarboning daily, the carbons, 
however, being supplied by the user. 

The Turin Company supply power for small motors (up to 
7 H.P.) at 1d. to 1]d. per unit according to the consump- 
tion. For larger motors, e.g., those above 50 H.P., the 
charges vary from £9 10s. to £7 108. per H.P. per annum. 
For lighting the price per unit ranges from 8d. to 54d. 

Of the various applications of electrical energy, one which 
seems 80 far to have received but little attention, is the elec- 
trolysis of water for the uction of oxygen. Probably 
the chief reason for this is that twice the volume of hy 
is simultaneously produced, and that the market for this 
latter gas is extremely limited. To overcome this objection, 
Mesgrs. Garuti & Pompili, of Tivoli, who are the makers of 
an apparatus for the electrolysis of water, are endeavouring 
to introduce the oxyhydrogen jet for various purposes. For 
its use in the various metallurgical the advantages 
which they claim are :—(1) The reduction in first cost of plant, 
which is said toamount toupwardsof 50 per cent. ; (2) reduced 
loss owing to oxidation ; (В smaller space ocoupied ; (4) the 
time taken is often reduced by one-half ; (5) the possibility 
of producing at will either an oxidising, reducing, or neutral 
flame. For welding, its adoption in place of the electric 
system is recommended for the following reasons :—(1) The 
plant required is cheaper, more portable, and less оош- 

licated ; (2) the temperature of the electric arc is too high 
for many purposes; (3) it is difficult to regulate; and (4) it 
is deleterious to the eyesight. It must, however, be remem- 
bered that the oxyhydrogen flame has been known fora long 
time, and it is doubtful whether it is merely on the score of 
expense that its adoption has been delayed. | 


(To be continued.) 
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COSMICAL MAGNETISM AND ELECTRICITY. 


Br ARTHUR EDGAR COTTERELL. 


A VERY interesting article under the title of “ Atlantic Earth 
Corrente,” from the pen of Mr. E. Raymond-Barker appeared 
in the ELECTRICAL REvIEW on June 9th, 1899, p. 925-6, 
and it has occurred to me to subject the details which head 
page 926 to an analysis or examination. A serial article of 
mine, entitled Electric Earth Ourrents Viewed Astronomic- 
ally," appeared in the ELECTRICAL Review in 1897 (com- 
mencing on page 527, Vol. 41, No. 1,089, October 22 ad), 
and was followed in 1898 by another on “ Terrestrial Mag- 
netism " (which commenced on page 870, Vol. 48, No. 1,085, 
September 9th). In the former I endeavoured to submit a 
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cosmical hypothesis e ie: of * Earth Carrente,” and 
in the latter I apt ed the question of “ Terrestrial 
Magnetism” by asking, Is the earth a huge magnet or 
merely the recipient of an ethereal line of foroe?” my 
endeavour being to substantiate the latter suggestion. 

In the former articles I ventured to suggest an analogy to 
the dynamic оаа of electricity with certain celestial 
motions, in which the earth with a magnetic axis set eccen- 
trically to its rotative axis formed the armature, as it were, 
of an immense dynamo, having the sun as ita field. 


In the course of the arguments addaced I exhibited 
certain charts illustrative of the varying positions of the 
terrestrial magnetic axis in relation to the sun, which it 
&emed to me displayed remarkable coincidences with 


observed current effects as recorded at the Irish end of the 
Atlantic cables. | 

Mr. Raymond-Barker presents us with a brief summary of 
his records at the American side of the Atlantic, and I have 
ventured to apply the same to a similar analysis. The 
result is so very striking that I think that it is worth having 
attention drawn to the same. For simplicity I take the 
mean value of his figures from which we have the 
following : — | 


| | 
face Zero. | pss Zero. . pues Zero. | mor Zero. pU 
| am. | аю. am. | pm. | pm. p. m. | p.m. 
July 14—18... | 2.20 6.32 8 54 122 | 325 04 | 934 11.48 
| 


In order to examine the various magnetic phases as com- 
pared with the mean times above stated, let us take a chart 
of the Northern Hemisphere on which we must mark down 
the relaiive positions of the north and south magnetic 


poles. This will enable us to not only see the position of 
the north magnetic pole, bat also the relative position of 
the southern one. 

Mr. Raymond-Barker's observations having been made on 
the shores of Massachusetts, we must now mark down the 


position somewhere about longitude 70? and north latitude 
42° at “A.” We also mark the direction of the Atlantic 
cable which runs more or leas perpendicular to the axis of 
the magnetic poles, and so really forms a segment of an 
electro-magnetic wrapping as it were. | 

Around the outside of this hemisphere, we must now draw 
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a dial representing the 24 hours of the Solar day, the sun 
. obviously being situated in the line of noon. If now we 
cut the hemisphere from the dial, and rotate the former 
within the area of the latter, a ready ‘and simple comparison 
can be made of any desired positions. , E 

The various positions occupied by. the terrestrial magnetic 
axis in relation to the sun at the different mean times above 
stated are very full of interest, and are shown very clearly in 
the accompanying diagrams. Ж 

We will now proceed to turn our hemisphere with the dial 
to the various hours mentioned, bringing that line marked 


ча. 5. 


“A,” and representing the American station, successively 
into its due positions. 

Firat of all then б. 1) on turning A into line with 2.20 
a. m., we notice that the north magnetic pole is at its greatest 
distance from the sun, which, as before stated, is in the line 
of noon on the dial. Next we move A forward to 6.82 a.m. 
(fig. 2) when the north and south magnetic poles assume a 
position approximately rectangular to the line towards the 
gun. | 


At 8.54 a.m. (fig. 8) the south magnetic pole is situated 
at or about its greatest distance from the sun, whilst at 
12.2 p.m. (fig. 4) we notice that the rorth magnetio pole is 
very close to ita nearest possible position, and the line of 
magnetic axis parallel to the Solar line. 

At 3.25 p m. (fig. 5) the positions are not quite so striki 
as those which have preceded. It must be remembered, 
however, that as the records were taken in July, when the 
inclination of the earth's axis is such that the northern 
hemisphere is almost at its greatest projection towards the 
sun, the north magnetic pole would be subjected to greater 


solar influences than at other seasons of the year (the Solstice, 
June 21st, and adjacent days, excepted). It ів most interest- 
ing, however, to note that the north magnetic pole is at this 
time, viz., 8.25 p.m., just reoeding from its nearest daily 
proximity to the £un. : 

At 6.2 p.m. (fig. 6), the next position, we notice that the 
magnetic poles have reached their rectangular position in 
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respect to the line to the sun, and in this connection it is 
interesting to remark that similarly with their rectangular 
phase at 6.82 a.m., or thereabouts, the currents are maximum 
negative. Turning our hemisphere again to 9.84 p.m. 
(fig. 7) we observe that the south magnetic pole is some- 
where about its nearest position to the sun, another very 
striking phase, 

And lastly, on bringing A round to 11.48 p.m. (fig. 8), 
we notice curiously enough that the north and south 
magnetic poles are m to the Solar line. 

' Briefly summarising these phases it may be said that :— 

The maximum negative currents arise when the negative 
axis approximates to the rectangular position, as at about 
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6 a. m. and 6 pm., and the maximum positive somewhere 
rm 12 noon and 12 midnight, when parallel to the Solar 
ine, 

The four positions when currenta are zero ocour when the 
north or south magnetic poles occupy their nearest and 
farthest positions in relation to the sun. 

Remembering, then, that the earth's magnetic axis, which 
is set eocentrically to the rotation axis, must revolve around 
the latter, it is impossible to help being struck by the 
coincidence of the above-mentioned phases, and, moreover, 
it would seem proved that the magnetic electric relation 
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between the sun and the earth is of the moet intimate order. 
The sun would appear to be quite capable of altering the 
earth’s magnetism whether by magnetism of its own or by 
ita heat rays. 


ALUMINIUM PATENT LITIGATION. 


Осв Niagara Falls dent informs us that it is expected that 
the now somewhat famous suits over the patented process for the 
manufacture of aluminium will be heard on appeal in United States 
Oourt for the Northern District of New York, to be held in Utica, 
N.Y., next October, Judge Cox presiding. The саге is titled 
the Oleveland Electric Smelting and Aluminium Company v. The 
Pittsburg Reduction Company, and is some years old. e suit is 
one wherein the Pittsburg Reduction Company is sued by the Cleve- 
land Electric Smelting and Aluminium Company for all i 
ment on two patents issued about January, 1892, to Charles В. 
Bradley, involving, as claimed, the process practised at Niagara 
Falls in the manufacture of aluminium. In all there are 10 claims 
attached to the papers beiog prepared by the Oleveland Electric 
Smelting and Aluminium Company in the case. The patents were 
applied for in February, 1883, and therefore they date back to this 
early date as a pioneer inventor in the electric smelting field. 

The nature of the claims set up may be judged from the following 
paragraphs taken from the patents :— 


The process of obtainiog aluminium from its ores or compounds, consisting in 


passing an electric current through a forced portion of the aluminium ore or 
compound contained in an unfused body or heap of said ore or coinpound, 
The continuous process of separating or dessicating aluminium from its ores 


or compounds, consisting in fusing and maintaining the fusion and electro- 
lytically decomposing the ore or compound by the passage of the electrio 
current therethrough, and charging the pots with fresh quantities of the ore or 
compound as the reduction proceeds, substantially as set forth. 


It is understood that these patents were purchased by the Cowles 
people, who are interested in the Oleveland Electric and Smelting 
Company, but who were then in Lockport in 1885. After their issuance 
from the Patent Office in 1892, a long litigation followed between 
the Cowles Electric Smelting and Aluminium Company and a t 
lawyer in New York, Grosvenor P. Lowry by name, who also 
made a purchase of the patents from Bradley, probably under the 
assumption that the so-called original assignment to the Oowles 
people was not perfect. This suit against Lowry was decided in 
favour of the Cowles Oompany, and they began the present suit 
against the Pittsburg Reduction Company. 

Ia 1891 the Cowles Company sued the Pittsburg R:daction Com- 
pany, under patents cove the same ground practically as those 
issued to the Cowles Bros., but that suit had to be withdrawn 
because of the Bradley patents, bearing an earlier date of application 
than the Cowles patents, issuing from the patent office and assigned t» 
Lowry, who was then the American representative of the great 
aluminium company at the Falls of the Ruine, in Switzerland. 

Oharles M. Hall, the inventor of the process now used by the 
Pittsburg Reduction Company, is now with that company at Nisgara 
Falls. It is said his early experiments were carried on in the Oowles 

lant then in operation in Lockport, N.Y. In 1892 the Pittsburg 

sduction company sued the Oowles Company under a patent that 
Mr. Hall secured. Oa trial the United States Court in Cincinnatti 
construed the Hall patent very broadly, and enjoined the Cowles 
Company from continuing the manufacture of aluminium, since 
” me their plant in Lockport has been closed. This suit has 
not as yet reached an appeal. 

The process of making aluminium consists of fusing the materials 
from which the aluminium is produced in a large iron tank open at 
the top and lined over the bottom by a heavy mass of carbon. The 
electricity passes into the material fused by means of a number of 
heavy carbon rods 3 or 4 inches in diameter, the ends of which hang 
down into the liquid bath. The aluminium is deposited very much 
the same as nickel is deposited by electrolysis, and collects as a mass 
cf molten metal below the fused bath of aluminous material. No 
heat but that evolved from the electric carrent is used. 


As the litigation is already extended, the outcome of the suits will 


be watched with much interest at home and abroad. 
DRB ee eee oe 


EFFICIENCIES. 


Они of the evil effects of published tests is the use made of the 
figures obtained. It is well known that under carefully conducted 
tests a machine, or other appliance, will produce results that cannot 
be obtained in every-day work. This is particularly noticeable in 
stoking. Under the spur of some temporary incentive a stoker will 
ehe 5 very ne саа s ш 1 work, as he will 

i out actually knowing e is doing beyond hi average. 
A continual incentive cannot be maintained" 
pressure in the shape of a bonus. When a bonus can be earned, and 
where an addition to the weekly earnings is particularly desirable, 
much may be done by tho use of such instruments as a water-meter 
ot the newer econometer. We have known іп а steel works where 
the appearance of the chemist with his apparatus at the gas pro- 
ducers has at once improved the gas which was being produced, 
simply because the attendant knew that tests would reveal the 
degree of attention given to the furnace. All machines, be they 


: 840 H.P. was origi 


^ 


except by financial - 


engines, turbines, pumps, or boilers, have certain known efficiencies, 
The maximum efficiency ever obtained is known to some degree of 
approximation, and there is a tendency to use such maximum record 
in designing new plant, with the result that every detail of a new 
piant is probably proportioned to some maximum figure which is 

ttle else than ideal It every item in a chain of machinery were 
thus segnes ven one might reach the efficiency alloted to it, 
and the remainder might fall short to an amount up to 10 or 20 per 
cent. In electrical transmission work, between the coal heap and 
the motor spindle, there is a chain of seven links, viz., a boiler, a steam 
engine, dynamo, step-up transformer, line, step-down transformer, and 
motor, the maximum efficiencies of which, may, for illustration, be 
assumed to be 75, 90, 95, 95, 90, 95, 80. The product of these 
efficiencies is 41 6. 

Let each of the efficiencies fall off by the small amount of 2 per 
cent., and the final efficiency will be 34 8, or less than 84 per cent. 
of the first product. In other words, if a steam engine of about 
y designed, the small average reduction of 
2 per cent. in the efficiency of each link in the chain would demand 
an engine to be employed of about 1,000 н P. Assuming the 840 H.P. 
engine to have been built to work at its mazimum efficiency, it will 
be overloaded if worked up to 1,000 E P., and all through the chain 
each link will be too small for the duty placed upon it, with the result 
of excessive depreciation and wear. The practioal designer, who 
knows how far below the best results are the efficiencies secured in 
daily work, will provide for such by assuming what we may term the 
efficiency of the efficiencies. In a chain of e ffloiencies such as given 
above, the mean of the seven efficiencies is 88 5 per cent. the 
product of the seven efficiencies or 41:6 be multiplied by this eighth 
efficiency, the final product is 36 8, or not seriously greater than the 
number 348 found by assuming a slightly reduced efficiency in each 
element. Investigated mathematically, the variation of the different 
efficiencies might perhaps be determined in respect to the relative 


probability of each variation, and the efficiency factor might be some 


figure more or less than the arithmetic mean we have employed for 
illustration. Bat it is extremely improbable that the probabilities 
of variation from the maximum could really be established with any 
marked accuracy, seeing that such factors enter into the problem as 
the personal equation of a stoker, and the behaviour of a long line of 
transmission in all kinds of weather, and the experiences of practice 
would seem to bs met by using a final multiplier derived from the 
average value of all the efficiencies in the chain. Probably there are 
not sufficient existing data from which to estimate how far actual 
efficiencies fall below test values. Calling the various efficiencies in 
the chain ei, ea, . . . én, the mean efficiency suggested above is 
Sa st а+....в ox 
the efficiency of the efficiencies. Should E, as thus found, prove to 
bs too large a number, is would probably be sufficiently corrected by 
a constant, becoming и — c, where с 18 such a constant as a few 
practical trials showed to be necessary. c would obviously be a 
variable constant according to the probable nature of the plant, the 
attention likely to be bestowed upon it, its siz», and importance. 
The effect of such a constant, substractive from the mean of the 
cfficiencies, would be relatively greater in the case of a short chain 
than іп a chain of many links. This is as it should be, a chain of few 
links being more affected by an abnormally low efficiency in one 
link than would be a longer chain, and this risk the constant would 
tend to eliminate with greater effect in the fewer links. In any 
assemblage of machinery there is almost a certainty of some one 
item being below expectation, either from inherent fault or from 
misproportion, whereby it is unable to work at its most efficient rate, 
and it is never safe to take a series of maximum efficiencies as the 
probable efficiency basis for the whole plant under the idea that, 
while some of the items will fall below the test efficiency, others will 
exceed their expected efficiency. Practice does not bear this out. 
Where machinery is specially devised to be at times worked at 
part power, as.turbines at part gate, or throttled centrifugal pumps, 
the item to be taken as factors in the continued products 
for efficiencies must not be the maximum, or test efficiency, of the 
turbine, for instance, at fall gate, but its test efficiency at such part 
gate. This is especially necessary in case of hydraulic machines of 
which the efficiency falls off so rapidly at part gate. In the 
method auggested above че an example recently encoun жө. 
find that the efficiency of a combination actually obtained accords 
very closely with the results given by the method. 


BUSINESS NOTICES, &o. 


Accumulators in France.—A new company has just 
been formed at Clichy with а capital of £22,000 to be known as La 
Société Nouvelle de l'Aocumulateur Fulmen. 


Anglo-Swiss Trade.—A report has been prepared by 
the British Legation in Berne, proposing a scheme for the increase 
trade between Great Britain and Switzerland. The establishment 
at Ziirich, the commercial centre of Switzerland, of an Anglo-Swiss 
chamber of commerce with a depót of samples of British goods is 
proposed. 

Arc Lamp Coupling.—Mr. G. Braulik is placing upon 
the market a ps coupling for arc lamps, by the use of which Tc is 
claimed that the unsightliness caused by lengths of conducting cable 


. having to hang down is obviated. Counterweight methods are 
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asserted to have rendered handliog of the lamps а more complicated 
process as well as endangering the insulation of the cable. Mr. Braulik’s 
ooupliog, which is shown in the illustration (fig. y can be fitted to 


existing arc lamps (fig. 2). It is said to be suitable for all installa- 


tions, and to be specially adapted to high tension. It consista of two 
contact boxes, one fixed for fitting on the roller where the пари 
to hang, and a movable one attached to the lamp. The contact 
springs are so arranged that all these parts ate fixed on the lower 
plug for easy examination when the lamp is receiving attention, while 
on the top they need not be so accessible, only a solid contact ring 
being used. The contact parts consist of solid metal rings with 
springs ; the rings lie concentrically one in the other, so that swing- 
ing or turning the lamp does not break contact. The conducting 


tube in the top part i: insulated from the lower plug, so that any 
moisture thst may drop from the cable used for raising the lamp 
does not touch conducting pus The suspending cable goes 
through the whole of the coupliog to ensure & meeting of the two 
contact boxes. All current-carryiog parts are well mounted and 
highly insulated with porcelain, and protected from the weather by 
a solid cap. The apparatus, when hung, is supported by a spring, 
and pressure does not fall on the contact springs, nor are they affected 


by jolting. Toe fi:ting is hung by fixing a hook on the axle of cable | 


roller, while the lower part with screws are fixed through the ter- 
minals on to the cable. In lowering the lamp, current is switched 
off, as by a double-pole switob, and shock accidents are impossible. 


Bankruptey Proceedings.—Mr. Sydney F. Walker, 
electrical engineer, Cardiff, filed his petition in bankruptcy cn 
Thursday list week. (It is said that the liabilities willſuot exceed £2,030. 


Liquidations, Dissolutions, &c.—The Electrical Pioneer 
Byndicate, Birmingham, is winding up voluntarily, Me. A. H. Gibson, 
39, Waterloo Street, Bumiogham, b:ing liquidator. Oreditors must 
send particulars of debts, &c., to Mr. Gibson by October 31st. 

Oreditors of the London and Lancashire Electric and G meral 
Engines Compsuy must send particulars of debts, &o,to the 
омо . F. А Franklyn, 48, Upper Thames Street, by Ssp- 

em 


Catalogues, &c.—Mesers. В sxendale & Co., of Manchester, 
send us illustrated price lists of switch blocks, pendanta, brackets and 
other electric lighting and ball accessorior, also the Saxon” enclosed 


arc lamp. 
The Ballock Electric Manufacturing Oo., of Cincinnati, U.8.A., sends 
vs а pamphlet in which there are described and well illustrated the 


Ballock engine type of generators. The various parts, field coils 

armature, armature coils, yoke, and а Bullock generator direct con- 

nected to a gas engine are illustrated, and an efficiency curve of a 

0 Kw oe is included. There is а table of dimensions and 
e words. 


Electrical Engineering in Sweden.—The Swedish 
State Railway Authorities have p a contract with Messrs. 
Siemens & Haleke for the establishment and equipment of electrical 
power stations at Abiskojokk and XKad:yokk, near the new railway 

etween Gellivaia and the Norwegian frontier. 


Infringement cf Patent.—Judgment was given some 
days ago by Lord Justice Romer in the case of the British Motor Syndi- 
cate, Limited, and the Great Horseloss Carriage Company, Limited, 
v. J. E. Н. Andrew & Oo., Limited, which was au appen against a 
decision of Mr. Justice Kekəwich. Aocording to the Times report 
the plaintiff: as the registered proprietors of letters nt (No. 
5,479 of 1890) granted to Frederick William Lanchester for im- 
provements in gas motor engines,” brought the action to restrain 
the defendants from infringing the patent. Mr. Justice Kekewich 
beld that there had been no infringement, and he dismiesed the 
action with costs. 'The decision was based on the ground that the 
patentee had by his specification claimed only his main method of 
carrying out his invention, and not two subsidiary methods. The 
defendants had raised the other objections usual in patent cases, such 
as " disconformity," anticipation, and want of subject-matter. The 

laintiffs appealed. Mr. Moulton, QO., Mr. T. 1, Q.0. and 

г. A. J. Walter were for the plaintiffs; Mr. Cripps, Q O., and Mr. 
J. О. Graham were for the defendants. The appeal was heard in 
July, when the Court reserved their judgment. Lut week the Oourt 
allowed the үө His Lordship discussed the nature of the sub- 
sidiary methods, and then proceeded to consider the points 
the defendants. With a to the point on which the defendants 
sucgeeded in the Court below, his Lordship said that it was too 
narrow a construction to b» placed on the specification. The erras 
in the body of the specification clearly referred to the subsidiary 
methods, and intended them to come within the scope of his inven- 
tion. His Lordship added that the wording of the first claim covered 
the subsidiary methods. This objsction, therefore, failed, as also did 
the contention founded upon it that there had been no infringe- 
ment by the defendants, because in their machine the flame does not 
strike back in the precise way covered by the patentee's main 
method. His Lordship then discussed other objections taken by the 
defendants, all of which he overruled, and concluded that the plain- 
tiffs are entitled to succeed. He ted an inj anc:ion restraining 
the defendants from further infringing the plaintiffs’ patent, acd 
ordared an inquiry as to damages. The plaintiffs were ted 
their costs here and in the Oourt below, inc:uding the costs of the 
particulars of breaches. 


Recent Motor Wagon Trials at Liverpool.—It may be 
noted as a fact of some importance that the second series of trials 
of heavy traffic vehicles held at Liverpool early in August, included 
no vehicles except such as were steam-driven either by oil or coke 
fuel. It appears that the winner in the first ssries of tests in May, 
1898, namely, the Leyland vehicle, only received a silver 
year, the winniog vehicle being in both classes a Thorneycroft 
vehicle from Obiswick. Progress has evidently been made, for the 
trials this year not only included the same routes of 30 miles each as 
the trials of last year, bat also some special hill climbing and 
descending trials, comprising gradients as steep as 1 in 9 upon very 
rough paving. The larger Thorneycroft wagon is said to have done 
speci fine work with a full load of 64 tons carried up and down 

on a rutted road. Олд the long distance runs also the Thorney- 
croft vehicles did well, averaging 5 miles per hour. It appears to us 
that the motor vehicle industry is now fairly established, and that 
very soon considerable numbers of vehicles will be seen at work. 
We also anticipate a considerable crop of very serious accidents. 
Without a horse in front to push a parson out of the way, these 
heavy motor vehicles have their leading wheels well thrust out in 
front and absolutely devoid of safeguards of any sort. To be run 
over by a heavy motor car will be as bad as to be run over by an 
electric tramcar, yet the latter are com to provide safeguards 
and the former have — nothing, and come quietly upon 
& foot passenger from unexpe quarters and in diagonal directions, 
whereas an electric car does run on a The motor 
van, 80 м. г Mesers. W. Н. E & Bon are eed 
noticea ondon as presen angerous appearance & 
noted, in conjunction, we ma d, with not too careful driving. 
We certainly think wheel guards should be provided by compulsion. 
It would be easy to do this, and the absence of such guaids will 
cause accidents that may give another set back to the motor-o&r 
industry, accidents which, in the mind of any sensible jaryman 
would, we hops, exorcise a salutary effeot on the damages, w 
а coroner's jury, in our opinion, would rightly give ita verdict in a 
fatal accident as one of manslaughter against those responsible for 
the deficiency. 


Water Level Indicators.—Messrs. John Hopkinson and 
Co., Limited, of Huddersfield, have recently published a treatise sal 
the Iadication of Water Levels ia Steam Boilers,” having spec 
reference to water gauges fitted with automatic valves. The liability 
of gauges to indicate false water levels is pointed out, and Hopkin- 
son's patent “ Absolute” water gauge is suggested as a means Yi 
preventing this. This gauge is described and beantifully illustrate 
in the list before us. A serious form of accident which may 
where gauge plugs are blown from the body of the gauge is tn 
tioned, together with a suggested remedy agaiast dents кёл: 
from this causes. After 27 pages of matter of this description, W ous 
is accompanied with several sketches, a list of prices of the vari 
eizss and patterns of water gauges is given. 
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Electrical Wares Exported. 
Wax imma Апа. 23RD, 1898. | ник one Ava. 225p, 1899. 


Albany . Value £16 Amsterdam. . Value £90 
Amsterdam ° ee 115 Auckland ee oe ee oe 15 
Bangkok è 20 Beira .. v ae oe . . 1,877 
Boca .. > 87 Bombay  .. i oe = 69 
Buenos Ayres è 198 Boulogne .. os «> oe 25 
tta ө 191 Buenos Ayres  .. e. 2,901 
Cape Town А 144 si Teleg. mat. .. 158 
Chinde 941 Cadiz. Elec. machinery eo. 240 
Christiansande 16 Calcutta ee ee oe 15 
Сорепһадеп 65 Christchurch T oe o 12 
Durban " 58 ‘Colombo ee ee oe ee 498 
East London 85 Delago Bay. ° ee oe ee 59 
tle . 86 Durban "ө ee y 710 
Gibraltar 600 Fremantle .. s ‘és . . 105 
Hambu Т i 880 Grenada T ws . 3218 
Laanoaston. > " n 7 Havana M Ke ec is 20 
Malta. Teleg. cable .. . . 120,000 Hiogo. Teleg. mat. .. 118 
Melbourne ee oe eo 0 0 588 Liban ee oe ae ee 93 
Oste oe ee | ee 176 Malta . ee 10 
Perth. Teleg. cable ee ee Melbourne eo ee ee ee 60 
Port Elizabeth .. sé 1,211 " Teleg. mat... ee 9,198 
Pangon és ae $5 - Odessa 3 m - . 15 
Stockholm. Teleg. wire oo 125 Ostend 148 
Pena 16 
Port E «s x . 14% 
» "eleg. wire .. 483 
Rio Janeiro. Teleg. mat.  .. 1,424 
Rotterdam ee ee ee ee 20 
San Sebastian ee ee oe 35 
Bantos е ee oe ee 20 
Singapore a б T . 107 
Stockholm. Teleg. wire .. 161 
Sydney a a T . . 1,548 
ellington .* oe ee ee 46 
: Yokohama. Teleph. cable. 9⁵ 
Total £195,940 Total ee £12,608 

Foreign Goods Transhipped. 
Melbourne .. T . Value £89 | Oalcutta. Elec. supplies... Value £64 


Orders Revoked.—The Board of Trade have given notice 
that they have revoked the Waterford Electric Lighting Order, 1892, 
and the Kilkenny Electric Lighting Order, 1892. 


Testing Batteries.— Messrs. Niblett & Sutherland, of 
Ohandos Street, W.O., have recently introduced some new forms of 


portable storage testing batteries. A battery giving 500 volts was 
recently supplied to the Liv 1 Corporation Tramways. A smaller 
set is the ordinary pattern battery which gives 100 volts. It 


pa 

is considered that to those who are accustomed to the ordinary forms 
of testing batteries the sizs and weight will come as a revelation. 
As an illustration of the current-giving capacity of the batteries, the 
500-volt battery mentioned was tested and ran five 100-volt 16-0 P. 
lamps placed in serios, fully incandescing them for some considerable 
time. The total ht of the battery in question is only 50 lbs, 
and it is quite portable and can be handled with ease. For 
convenience of recharging, every battery of this type is divided into 
5 8 two коош сап be расо 
in or series means of an ingenious switching device 
with whioh it is fitted. Та the construction of these batteries no 
soldered . or burnt lead connections are used between cell and cell, so 
that trouble from defective connections is entirely obviated, and as a 
mechanically solid diaphragm is used as a separator, internal short 
circuits are prevented. The internal resistance is so small that, as 
has been previously stated, an 8 or even a 16-0 r. lump oan be run 
from them, thus the batteries usefal for making continuity 
ulation tests. The 100-volt battery only 
weighs 14 lbs., and when the two sections of the battery are placed 
in parallel it can readily be recharged through, вау, an 8-0 P. lamp on 

а 100-volt circuit. It is obvious that anyone about to use this 
for a test would naturally insure its being full by previously giving it a 
but the local action in the cells is so small that the batteries 
have known to hold their charge and give their full potential 
atter stan idle for over a month. Messrs. Niblett & Sutherland 


corpo 
Among these be mentioned the Charing Oross and Strand Ва ү 
на т ; ritish Electric Traction Company, the Batis 
ted Wire Oompany, the Belfast Corporation, &. 


engines of Pollitt & Wigzall’s make, and at Bath u the same 
firm’s condensin in each case fiy-wheel alternators being 
driven, we find the following results:—The non-condensing sets are 


125 xw., with horisontal engines having high-pressure cylinders, 
14 iaches; low-pressure, 234 inches; stroke, 30; s 100 ; 
pressure, 130 lbs. The cylinders are side by side with fly-wheel 
alternator between, Corliss valves with trip gear. The alternators 
generate at 2,000 to 2,200 volts, and are 13 feet diameter over 
poles, and weigh 10 tons. The efficiency is 82 per cent. The 
Beam consumption was 354 lbs. per Kw.-hour average of the two 
tots. The running was perfectly steady without vibration, and the 
governing good. At Bath, the engines are vertical, with cylinders 
17 inches and 34 inches by 30 inches stroke at 124 revolutions with 
150 nt promure, these also have Corliss valves with trip gear. The 
fly-wheel alternator is 154 feet diameter over „and weighs 12 tons. 
The efficiency is 82 per cent., as at Morley, for the com plant. 
The boilers are water-tube typs. Water was measured in a tank, and 
showed 24 Ibs, per Kw.-hour for one set, and somewhat less for the 
other set, the 1 H. P. irn , and the steam per 1. H. .-hr. 14:45 lbs. 

polis engines кхе very good, better, we think, 


е 


шокшо кин шой ot eee созе аг ео 
England. But we must not despise the foreign made engine, It 
has kept us going in England when our own makers have been too 
busy—too saucy, a steam user грае it—to give any attention to 
the would-be purchaser. Patriotism is a good virtue, but it is apt 
to wear thin when asked to wait a year for a small steam engine. 


Trade Announcements.—Mr. Carl Quiltmann, electrical 
importer, has removed from 17, Jewin Orescent, E. O., to 3, Cloth 
Street, Aldersgate Street, E. O. | 

Messrs. Wm. Ooates & Son, Limited, have opened premises at 5, 
Leinster Btreet, Dablin, as electrical eee contractors, &c., and 
have appointed Mr. Martin Olsson, A. H. I. E. E., resident engineer. 


The “Үш” Iaunch.— On the occasion of the Prince 
of Walee’s recent visit to Cowes, H.R. H. ha heard of the merits 
of the “ Vril” launch as supplied by Messrs. ; Wharton & Down, 
Limited, issued instractions for one of these boats to bs submitted 


steam launch, accompanied by the Duke of York, Admiral Stevenson, 
and Oapt. Fortescue. The then inspected the performance of 
the boat from the deck of the Meteor, and the Prince was so pleased 
with it, that he afterwards, together with the others, boa the 
boat, and went for a cruise round the fiset. Subsequently the chief 
of the Osborne, Mr. Babb, went on board the boat, and made 
some suggestions which will doubtless prove of considerable value. 
The Royal party afterwards expressed great pleasure at the trip. 


Water-tube Boilers.—We understand that the patent 

hts outside the United States for the Morrin " Olimax" water- 
tube boilers have been acquired by Messrs. B. R. Rowland & Oo., of 
Exchange Street, Manchester, which firm is now manufacturing tho 
" Olimax" boiler in this country. It may з mentioned that seven 
these boilers of 500-н.р. and two of 600-н.р. are used at the works 
the People’s Light and Power Company, New Jersey. 


RR 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The Harbour has been equipped with 60 arc 
lamps on posts 25 feet high and 40 yards apart, on two 
circuits, as well as with three beacon lights, each consis of four 
aros on а post 80 feet high. The lamps and posts were isupplied and 
erected by Messrs. Lucy & Co, Oxford, at a contract price of £2,110; 
the mains have been laid by the Corporation at a cost of £5,000. The 
annual cost is estimated at £1,700. It is expected that the supply 
will bs begun in a few days. 


Banbury.—The Council has referred to the General 
Parposes Committee a recommendation made by another Committee 
that the town clerk take steps to obtain a provisional order for 
electric lighting. 


Barnstaple.—The Town Council has resolved to apply 
to the Board of Trade for а provisional order for electric lighting. 


Bermondsey.—The Vestry clerk has issued a circular 
pointing out that the Vestry has obtained an Act of Parliament 
authorising the Vestry to supply electrical energy; the system decided 
upon is low tension continuous current. 


Bridgend.— The intention of the Council to transfer its 
provisional order to the English Industrials, Limited, is filed in the 
usual way in the London Gazette tor August 18th. 


Brighton.—The Local Government Board has given its 
FG for purposes of electric 

Chadderton.—The District Council is oonsidering the 
question of obtaining powers for the electric lighting of the district. 


Cleckheaton.—The District Council is taking step: 
towards obtaining а provisional order for electric lighting. 


Colchester.—An inquiry was held on August 16th by 
Mr. E. B. Fawoett, for tae Government Board, into the appli- 
cation of the O tion for leave to borrow £6,500 for electric 
lighting ; е is а мече а. me of d и, signe as n 
February, 1897. e present p capable of supplying 
8-0 P. lamps; the new faachinary isto consist of а 3650-H Р. engine, 
coupled to a Siemens dynamo. 


Dewsbury.—At a meeting of the General Committee of 
the Oo-operative Society last week, it was resolved that on account 
of the heavy for the supply of electricity by the Dewsbury 
Oorporation, the time had arrived to put down a plant for the purpose 
of generating electricity on the premises. The society's electric 
lighting bill at the Oentral Stores for the year ending Jane last was 
no less a sum than £508! The society has at present about 1,100 
lights at the Central Stores. 


(Oondineied on page 331.) 


816 


THE ELEOTRIOAL REVIEW. 


[Vol. 45. No. 1,135, Avavar 25, 1899. 


WEST HAM ELECTRICITY WORKS. 


THE question of electric lighting in West Hem first assumed 
practical im noe early in 1896; Mr. G. H.C. Risch was 
appointed electrical engineer by the Corporation, and pre- 
pared a scheme to cost £67,000. Mr. Risch, however, was 
obliged to resign his post six months later on account of ill- 
health, and Mr. J. J. Steinitz, then at Leicester, was 
appointed in his place. A new scheme was drawn up by Mr. 
teinitz, and after a Local Government Board inquiry in 
November, 1896, a loan of £50,000 was authorised. Before 
the completion of the works further loans of about £14,400 
were also sanctioned, for the lighting of public buildings and 
other purposes. | | 

Supply was begun on Decembar 10th, 1898, but it was 
immediately found that extensions were necessary, and a 
farther expenditure of £51,000 was decided on. It was in 
connection with the contracts for these extensions that a 
difficulty oocurred, which aronsed the interest of the whole 
industry. The Corporation insisted on the insertion in the 
contracta of as ed fair wages clause, which was, to 
use a Hibernicism, more fair to the workmen than to the 
employers; the contractors, Messrs. S. Z. de Ferranti, 
Limited, refused to accept these conditions, which oonsti- 
tuted a subversion of the settlement arrived at as the result 
of the engineers’ strike, and after a stiff fight Messrs. 
Ferranti gained their end. The present capacity of the plant 
is 700 Kw., but so bright are the prospects of the under- 
taking, that two additional steam сосе of 2,400 xw. 
joint capacity were put in hand, and the sum of £29,000 
was voted for extensions to the mains. 

The generating station is situated close by the Abbey Mills 
pumping station, one mile from the Stratford division of 
the borough and two miles from the Oanning Town dis- 
trict. The station was built by Messrs. Gregar & Sons, 
Stratford, under the supervision of Mr. J. G. Morley, deputy 
borough engineer, and includes, in addition to the electrical 
works, a large pumping station in connection with the 
sewerage system. | 

The electricity works comprises a dynamo and engine 
room, pump room, workshop, various offices and storerooms, 
drawing office (also used as testing room), and a share in the 
boiler house, which is common to the pumping and electricity 
departments, A neat telephone switchboard provides ready 
means of commanication between the works and various 
Corporation offices in the borough. 

he boiler house, 129 feet by 47 feet, contains at present 
nine Lancashire boilers, made by Messrs, Spurr, Inman and 
Co., Limited, of Wakefield, working at a pressure of 120 lbs. 
per square inch. Each boiler is 80 feet long, by 7 feet 6 
inches in diameter, and is capable of evaporating 10,000 lbs. 
of water per hour. The boilers are fitted with automatic 
etokers made by Mesars, Bennis & Oo., Limited, Bolton. These 
are fed by their patent chain conveyor and an elevator, 
which raises the coal from the coal stores through a height 
of about 60 feet. The оов! is scattered by the stoker over 
the whole surface of the grate. The latter is of Mesars, 
Bennis's new compressed air type, in which air is blown 
into each bar with great foroe, ensuring perfect and smokeless 
combnstion. The makers claim that by this means the nine 
boilers are enabled to do the work of 16 hand-fired boilers, 
while two men are able to attend to the whole range. 

A Green's economiser, consisting of 384 tubes 4 inches in 
diameter by 9 feet long, is fitted in the main flue, with the 
usual bye-pass. The shaft is 150 feet high, 8 feet diameter 
inside, lined with firebrick to a height of 56 feet, and is much 
more handsome, or, rather, less unsightly, than such structures 
usually are. | | 


As will be seen in our illustration of the boiler house, the | 


conveyors are not quite complete. This explains the presence 
of the ооа! heaps. In future the coal, which is brought up 
the Channelsea River in es, will be delivered direct into 
the underground coal stores by a steam crane on the wharf. 
In addition to the boilera described above, the foundations 
are laid for three water-tube boilers, each capable of 
evaporating 15,000 lbs. of water per hour, which Messrs, 
Babcock & Wilcox, Limited, have in hand. These will be 
fitted with their patent chain grate stokers and superheaters. 
The same company, which supplied the whole of the steam 
and feed piping already installed, has also on order three of 


marine t 


its patent purifiers; two sets of surface condensing plant of 
Messrs. W. H. Allen, Son & Co.’s manufacture, capable 
of dealing with 20,000 lbs. of steam hour; two Weir 
feed pumps, and the necessary steam, exhaust, and feed pipes. 
There are at кем in use two feed pumps of Messrs. G. and J. 
Weir's standard type which draw from a feed water tank, 
4 feet by 6 feet by 22 feet, in the pamp room, through coke 
filters, and deliver to the boilers through another filter under 
pressure, The pumps are of the vertical double acting 
type; the dimensions are 7 inches diameter, 18 inches 
stroke, and they are capable of discharging against a preesure 
of 180 Ibs. per square-inch. As the East London water 
is hard, an Artesian well has been sunk dcos ja: of 450 
feet, and is now being tubed; an ample supply of water for 
condensing is obtained from the canal close by. 

The pump room contains, in addition to the feed water 
tank, one of Mesars. W. H. Allen’s surface condensers of the 
„having a tube surface of 1,000 equare feet, and 
capable of condensing 12,000 Ibs. of steam per hour. The 
air and circulating pumps are built up with the condenser, 
as will be seen in our illustration of the set. The air pamp 
is single acting, 16 inches diameter by 8 inches stroke; the 
circulating pump is double acting, 12) inches diameter by 
8 inches stroke. India-rabber valves are used, The pumps 
are driven by a vertical compound engine, 9 and 14 inches 
by 8 inches stroke, ranniog at 120 revolutions per minute, 
with fly-wheel. 

The steam pipes are of mild steel, duplicated as far as the 
engine room at single to the engines, and are fixed with 
the exhaust pipes beneath the floor of the engine room, 
which is of York stone carried on steel joists, and cellared 
8 feet deep; by this means the pipes, steam traps, &o., are 
kept out of sight, while the electrical connections and the 
lower portions of the alternators are readily accessible. The 
steam traps are of the Geipel type; one to each set, and the 
ве rs by Mesars. Holden & Brooke, of Manchester. 

e engine room is 82 feet long by 42 feet wide, and con- 
tains ample room for the additional machinery which is on 


order. 

The generating plant consists of one 100-Kw. and three 
200-kw. steam alternators, made by Messrs. Ferranti,- 
Limited ; our bird’s eye view shows the general arrangement 
of the plant, which is very compact, while another illustra- 
tion includes the front view of one set and the back view of 
another. The engines are compound, with cranks at right 
angles, and are fitted with Ferranti’s patent valve gear, with 
separate balanced steam and exhaust valves; the high pres- 
sure valve is controlled by the governor, while the low pres- 
sure cat-off can be varied by hand while the engine is 
running. The receiver, which forms the connection between 
the cylinders, is provided with a superheater fed with live 
steam; means are also provided for admitting live steam to 
the ill ge cylinder for starting. Forced lubrication is 


employed throughout, and the governor is provided with a 
separate oil pump; there is also an auxiliary oil pump, which 
may be.worked by hand. The oil is circulated through a 


filter, which is seen in the illustration standing on the ground 
near each engine. Outside the main bearing, next the alter- 
nator, a roller bearing is fixed, the upward pressure of which 
is adjustable by means of coiled springs, to assist the main 
bearing; this fitting may also be nsed to lift the shaft and 
armature clear of the main bearing, should it be desired to 
remove the latter. 

The alternators, which work at 2,100 volte, 250 revolu- 
tions per minute, are of the usnal Ferranti air core type, the 
coils being mounted on porcelain insulators round the cir- 
oumference of a fly-whecl about 6 feet in diameter, and 
weighing 9 or 10 tons. They run quite silently, and work 
perfectly in parallel, while they are able to withstand a heavy 
overload without overheating or any other injurious effecta 
being met with. The two opposing sets of field neta 
can be drawn back simultaneously by a right and left-hand 
screw at each end, the whole operation being performed by 
means of chain and worm gearing from one point. One 
terminal of the armature is connected with an insulated slip 
ring ; the other is earthed to the frame, and the connection 
made by brushes bearing on the internal кпш of the 
fly-wheel. Тһе excitera are of Meesrs, Thos. Parker's 
hinged-pole type, with Eickemeyer windings, and are driven 
by ropes from the alternator shafts. 

The switchboard is of Messrs, Ferranti’s standard pattern, 
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and is at nt arranged for four alternators and four 
feeders, two to Stratford and two to Canning Town. All 
the switches are in series with the inner conductor of the 
concentric cables, the outer being earthed. There are two 
Kelvin voltmeters, | 

made by Messrs. 
White, of Glasgow, 
reading from 1,900 
+o 2,200 volts, and 
a Hartmann and 
Braun hot-wire volt- 
meter with: open 
scale at 100 volta. 
A syochronising 
transformer is fixed 
over the  switch- 
board. The am-. 
metersareof Messrs. 
Ferranti’s edge. 
wise type, with 
ranges varying from 
50 to 150 amperes. 
The exciting current 
is controlled by 
Siemens regulatore, 
with Nalder am- 
meters. The small 


ч э occupied by 
e switchboard is 


well seen in our 
neral view. А 
homson - Honston 


Extreme care has been taken in the design of the sub- 
stations to ensure safety to the operators; the high pressure 
ber is separate from the low pressure, and no one is 
allowed admission to the former except in the presence of 
| the chief engineer 
or the foreman of 
mains. | 
The principal sub- 
station is in the 
basement of the 
Stratford Town 
Hall, and contains at 
present two 30-K w. 
transformers ; two 
more are to bé added 
shortly. There are 
two main feeders 
direct from the 
works to the sub- 
station; any trans- 
former can be 
switched on either 
of these. A maxi- 
mum demand indi- 
cator is placed in 
circuit with each 
transformer, and а 
Pitkin recording 
voltmeter is ‘con- 
nected between the 
low pressure bus 
bara. The high 


watt-hour meter is West IlAM.—CONDENSER AND PUMPS, ure . Switch- 
placed in series with provides for 
each feeder. five feeders to street transformer boxes, which can be 


A 10-ton travelling crane, made by Messrs. Taylor and 
Hubbard, of Leicester, traverses the whole length of the 
dynamo room. 


switched on either of the main feeders ; a Nalder ammeter 
is in series with each feeder. Two of these feeders run 
to the Empire Theatre, where 2,000 lamps are installed. 


West Ham.—GENERAL VIEW OF GENERATING PLANT, FROM CRANE. 


The distributing system is carried out by means of sub- 
stations and street transformer boxes; the whole of the 
latter, and the switching gear in the sub-statione, were made 
by the Brush Electrical Engineering Company, Limited. 


All the conductors in the sub-station are painted, the inners 
red and the outers black, to distinguish them from one 
another. | 
The arc lighting switchboard is so arranged that it can 
F 
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be? operated from the low pressure chamber, by means of 
insulated handles passing through the wall; there are six 
arc cironits, feeding about 60 lamps in all. A Shallenberger 
meter is placed in each circuit. | 
The sub-station st the Public Hall Canning Town, is 
generally similar to the oue described above, but has only 
four arc circuite, feeding 30 lamps. There are three other 
sub-stations, which are supplied from the principal ones, and 
15 street boxes of the Brush patent type, containing trans- 
formers of 15 to 30 Kw. 
i^ The whole of the cables were made by the British In- 
sulated Wire Company, and are concentric, lead-covered and 
armoured. Both high and low pressure mains are laid 
direct in the ground in the same trench; to distinguish 
them, a copper wire is laid up with the armour of the high 
pressure cables. The main feeders to Stratford are 0°15 
Equare inch, and to Canning Town 0:047 square inch. The 
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laid out with a view to profiting by those advantages. Elec- 
tricity supply for lighting purposes gives a daily load curve 
showing an extremely wide variation, which cannot be con- 
trolled. Pamping, however, is ander the direct control of 
the engineers in charge, and by the addition of a reservoir it 
should be possible to regulate the load, so as to ob‘ain, with 
the electricity load, a practically constant output. In the 
present instance the two departments are supplied, indeed, by 
the same boilers, but there is no provision to prevent over- 
lapping of the loads. Single-phase synchronous motors {о 


“drive the pumps would have given perfect satisfaction, being 


under the direct supervision of the engineers ; but, for that 
matter, there would have been no difficulty in the way 
of using two-phase alternators and motors, with benefit not 
only to the works, but to the power consumers also. There 
may have зеп insuperable difficulties in the way of such а 
scheme in this case, but we doubt it. Ав а case in point, we 


West HAM.—HaANGE ОЕ LANCASHIRE BOILERS, 


low pressure distributors are mostly 0°15 square inch, the 
largest being 0°2 equare inch. 

For public lighting there are at preseut 88 arcs of the 
Thomson-Houston enclosed type, supplied by Messrs. Drake and 
Gorham, run in parallel across the high pressure mains, with 
а transformer in each post reducing the pressure from 2,000 
to 83 volta. The number із to be increased by 100 lamps. 

The low pressure supply is carried ont on the two-wire 
system at 100 volta. 

К The charges for lighting are based on the le system, 
and are as follows:—For lighting, 7d. per unit for the first 
hour, and 3d. afterwards ; for power, 5d. per unit for the 
first hour and 2d. afterwards. Thomson-Houston and 
Chamberlain & Hookham meters are used to measure the 
supply. | 

It seems to us to be a matter for regret that no attempt 
was made, so far as we are aware, to work the Oorporution 
pumping machinery in conjunction with the electricity 
supply. It is commonplace nowadays to dwell on the advan- 
tages of a steady load; nevertheless, we rarely see a scheme 


may cite the Bedford electricity works, where very similar 
conditions were met with ; the sewage pumps are driven by 
alternate current motors, with the result that a considerab.e 
day load has been obtained. uu 

In conclusion, we tender our thanks to Mr. Steinitz, who, 
we may add, has recently accepted the post of engineer to the 
Electrical Power Distributing Company; to Mr. J. K. Book, 
the present borough electrical engineer, and the various 
contractors, for their assistance in the preparation of this 
article. 


The British Association.—Wircless telegraphy will 
naturally be much in evidence at Dover during the meeting 
of the British Association. It is stated that, previous to 
his departure for America, Mr. Marconi will make all neces- 

arrangements for the demonstratione, which will be 
under the control of Prof. J. A. Fleming. 
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ELECTRIC WELDING TRAM-RAIL JOINTS. 


Wrst HAM—ViEW OF STEAM ALTERNATORS. 


bond it is said to be the solution of the problem of electro- 


[FROM OUR NIAGARA FALLS CORRESPONDENT. ] lysis. In Baffalo the bar that is used for welding is 
1 x 8 x 18 inches, and this joining of steel to steel, and 


Tus Lorain Steel Company, of Lorain, Ohio, have one of 
their welding plants in operation in the city of Buffalo, 


where this year 
about 50 miles of 
track of the Inter- 
5 1 
ompany is to 

welded. d Of this 
length of track 
fully 25 miles will 
be of 60 feet 9 
inches rails, with 
the ends left blank 
for the style of joint 
adopted. The 
Lorain Steel Com- 
pany has succeeded 
to the business of 
the сва Com- 

, and at present 
Ik bas ште planta 
in operation in as 
many cities in the 
United States. 
The process of rail 
welding has, it is 
felt, been perfected 
after years of 
experiment, and 
the results that 
are obtained are 
seemingly all that 


can be desired. As to the cost, it may be said that for the 
popular 9-inoh girder rails, now so universally used, it is leas 
than for ару other style of so-called welded joint, while as a 


the increased carrying capacity owing 
joints, resulta in the joint being the plac 


ELECTRIC WELDING TRAu-RAIL JOINTS.—MACHINEBY CABS, 


weighs 84,000 lbs. A voltage of 500 


to the bars at the 
e of least resistance. 
The claim is made 
that a track elec- 
trically welded is of 
lower resistance 
than a rail itself. 
The plant in 
operation in Buf- 
falo consista of five 
cars. Опе of these 
is the sand blast car 
which runs in ad- 
vance of the weld- 
ing car, and pre- 
the joint. 
he other cars are 
the welding car, the 
transformer car, the 
motor and booster 
car, and a car that 
follows in the rear 
tosmooth any rough 
places about the 
joint. In theadjoin- 
ing illustration a 
train of three cars is 
shown, and these are 
moved along by 
power taken from 
the trolley service. 
The first car carries 


the welding apparatus, the car following has a transformer, and 
‚ the rear car carries the booster and motor. The booster car 


is necessary for the 


380 


rotary transformer and apparatus. About 15 minutes are 
required to weld a joint, but the current is not in use all 
this time. In Buffalo the work of welding progressed night 
and day, there being no disturbance to residents of the street. 
In streets where 
new track is laid 
the welding can 
be done before the 
pavement has been 
put down, or on 
old tracks, openings 
17 by about 21 
inches can be made 
in the pavement 
about the joint so 
that the welder can 
work. In other 
cases the pavement 
may be laid and 
openings of this 
size left until the 
welding machine 
has been applied. 
While at work the 
train attracts much 
attention, it8 opera- 
tion and the results 
obtained being re- 
markable. After 
the welding bars are 
placed overthe joint 
the jaws of the 
welderare applied to 
them,and a pressure 
of about 1,400 lbs. 
applied by means of 
a hydraulic jack 
connected to the upper end. The current is then 
turned on, and the metal heats brighter ard brighter 
until the weld is completed, after which the current is turned 
off and the pressure increased to about 35 tons. While 
under this pressure the weld is allowed to cool, after which 
the car is moved back about 6 inches and the jaws applied 
to the other end of the bar, where the process is repeated, 
The other end is treated in the same manner. In other 
words the centre weld is made first and then the end welde. 
Artificial means of cooling are used, and as the bars cool they 
exert a powerful influence in bringing the rail ends close, 
so as to make a tight joint. 
. The current for the operation of the plant is taken from 
the regular trolley wire service, and its application is well 
portrayed in the diagram given below. The current comes down 
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DIAGRAM OF CONNECTIONS. 


the trolley through the ammeter, А, and thence through a 
circuit breaker, which is not shown. It passes through the 
armature, G N, of generator end of booster, and then by one 
path through the armature and field of motor end of booster to 
earth. By the other path the current passes through the 
rotary transformer to earth. The alternating current 
from the rotary is led through a break switch and choking 
coil с, c, to the stationary transformer, T, between the welder 
. Jaws, the secondary of which consists, as shown, of one turn 
of copper. The terminals of the secondury are the clamps 
that grip the weld. In the diagram, F в represents a 
rheostat in the field circuit of the generator end of booster, 
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by means of which it can be made to boost any amount 
desired to compensate for drop in the line voltage. 


In reviewing this process one is naturally led to ask if 


heat will cause the rail to buckle, or cold cause the rail 


or weld to svap, but. 
all these difficalties 
are overcome by the 
simple expedient of 
applying the im- 
mense pressure to 
the material during 
welding, therefore 
the length of acon- 
tinuous rail made 
by this process is 
said to have no 
limit except that of 
the line itself. In 
summer, whatever 
expansion of the 
rail takes place is 
said to occur in the 
size, an effect not 
visible to the eye, 
but whicb, it is 
said, can be detected 
by careful measure- 
ments. In support 
of this claim as to 
the effect of cold 
in contracting the 
rails, it is said that 
given a continuous 
rail 10 miles long 
and one 100 yards 
long, under an equal 
degree of cold and 


Ecectric WELDING TRAM-RAIL JOINTS.—GENERATOR. 


surrounded by the same paving, the contraction at the 
ends of the rails will be practically the same; in inches. 


- 
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By way of explanation it may ba stated that the bars 
with which the welds are made have three bosses, this 
having been found preferable to a flat bar. Thus the boss is 
the only portion that comes in contact with the rail, and all 
the heat is concentrated at that point. It has been stated 
that artificial means are provided for cooling while under 


pressure, and at this time the comparatively colder portions . 
of the bar about the boss serve to prevent the softer metal 


from spreading. the pressure confines it there is 
practically no opportunity for coarae crystallization, and the 
е obtained is identical with that of hammering the 
вёее e | | ` 

The Lorain Steel Company gives due credit to Mr. A. J. 
Moxham for the perseverance that has led to the triumph 
and success of the welding process. 


ELECTRIC LIGHTING NOTES. 


(Continued from page 315.) 


Dingwall.—At the last Council meeting it was stated 
that with reference to the electric lighting of the bargb, the Council 
had signed an arrangement with Mr. Yorke, electrical engineer, 
binding the Council for 12 months not to entertain any other scheme. 
The 12 months were now up, aud he asked what was to be done. The 
delay was caused by the fact tbat the Countess of Cromartie, not 
having attained her majority, was not iu a position to grant water to 
them in perpetuity. ‘The Countess being now of age, the Oouncil 
could get on with the scheme. 


Dumfries.— The Provisional Order Bill has received the 
Royal assent, and the Town Council is now in a position to proceed with 
the iana ation. Copies of the Act are being prepared for the use of 
councillors. 


Eastbourne. —The electric lighting works are to be taken 
over by the Oorporation on January lst, and а resident engineer 
appointed at a salary of £300 а year. He will be required to devote 
the whole of his time to the duties of his office. Applications are to 
be sent in by September Ist. 


Elland.—The District Council has appointed a committee 
to take steps to procare a provisional order for electric lighting. 


Felixstowe.—The Felixstowe and Walton District 
цо has resolved to obtain a provisional order for electricity 
supply. | | 

Fremantle (W.A.).—The harbour has been lighted 
with arc lamps. | 


Glasgow.—At the meeting of the Council last week Bailie 
Maclay, in moving the adoption of the accounts of the electricity 
department, said it would be seen from the figures that at the end of 
last financial year, after providing sinking fund, writing off liberally 
for depreciation, and after paying interest on capital account, they 
n тео Кы right "5 of экы mi 5 was 
ва clory, as they passed through а very т. 
They had spent largely on capital account, and that capital had bana 
to a large extent unproductive. They spent £100,000 in laying 
down cables in the streets of the city. These were still unproduc- 
tive, but they thought it better to go on with the work vigorously, so 
that when the new plant was in working order there should be no 
delay in consequence of there not being cables to carry the electric 
current. He was happy to say that during the past year the output 
of electric current increased 36 per cent., the number of con- 
sumers 30 per cent., the number of 8.c P. lamps by something like 
17 cent. They had laid throughout the city 18 miles of new 
1 and 28 miles of distributing mains. In regard to street lighting, 
in the previous year they had 119 street lamps; last year the number 
was 227, or nearly double. These lamps did not yield much, b3soause 
they were only used towards the olose of the winter. This year they 
would be at the ing of the winter. The original charge 
for street lamps was £26 ; some little time ago they reduced it to £18. 
Now they had reduced it to £14 which he believed to be the lowest charge 
for & street lamp in Great Britain. They had done this to encourage 
street lighting, and he was pleased to learn that the Watching and 
Lighting Committee had considered this question, and were prepared 
to go on with an extensive system of electric lighting of the streets 
of the city. Bailie 5 stated that the roofs were now 
on the new works at Port Dundas, that they had four new engines 
with dynamos coupled, and that they would be in fall working order 
against the beginning of this winter. They were making great pro- 
gress with the buildings on the south side of the river, and they had 
a large amount of plant on order both for Port Dundas and also for 
Pollokshaws Road station.—Mr. D. M. Stevenson said-the interest on 
loans amounted to over £7,000, and of that £3,000 was on unpro- 
ductive capital .nditure. He trusted that the Council would 
support him in getting a clause put into the next Omnibus Bill to be 
promoted in Parliament to place the interest on unproductive works 
to the capital account.—The accounts were approved. 


Godalming.—The proposal of the Council to transfer ite 
orda to the Ur 


provisional rban Electric Supply Oompany, Limited, is 
recorded in the London Gazette for August 18th. 
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- and the theatre supply has 


- Heekmondwike,—The District Council has agreed to 
apply for sanction to borrow £14,000 for electric lighting purposes. 


India.— The Indc-European Telegraph Company’s offices 
at Kutrachce are to be lighted by electricity, an 8-н.р. Hornsby- 
Ackroyd oil engine and dynamo being installed for the purpose. 


London.—Paddington Chapel, which is under recon- 
struction, is being lighted throughout by electricity and ventilated 
by means of motor fans. The contract has been entrusted to Messrs. 
Palmer & Watson, of Obaring Отог» Road, W. O. 

The electric light has superseded gas at the Foundling Hospital, 
Gaildford Street, in all parts of the building, including the chapel. 


Lynn.—The екшш works is now almost complete, 
darn y been begun, as well as that of the 
wn 


Montrose.—The Town Council has given its sanction to 
the contract between the Angus Electric Light Company, Limited, 
and Messrs. Edmundson's Electricity Corporation, Limited; the 
capital to be expended amounts to £15,000, which, in the opinion cf 
Mr. W. Lackie, the Council's electrical adviser, is fait and reasonable. 


Newbury.—We think that the Board of Trade's atten- 
tion should be called to the recent decision of the Newbury Oouncil 
not to proceed with a municipal lighting plant, yet to refuse the sale 
of the provisional order to the Electrical Power Distribution Com- 
pany, to English Industrials, Limited, or to any other company that 
may express willingness to take the matter up. Farthermore, any 
application which may be made for a license or provisional order will 
be opposed. We have no doubt that at the proper time these com- 

anies or others will ensure an alteration in this state of affairs 
g brought about. During the past few weeks the Board of Trade 
has issued several notices of revocation.of orders, and where, as at 
Newbury, a municipal authority has distinctly stated that it will not 
carry oat the work itself, there seems to be no reason why an order 
obtained in 1892 for the execution of cer*ain powers within two years 
should Ъз in existence any longer. Revocation seems to be urgently 
called for at Newbury. Under the Board's extension grant the order 
expires within the next six months, but even that seems to usa 
needless delay after the matter has been shelved so long. 


Paisley.—Although the eleotrio lighting scheme for the 
burgh is not yet completed, so many orders for the new light have 
been жые that the Hilectric Lighting Oommittee has asked the 
Town Oouncil for powers to extend the machinery already placed in 


. the works at Blackhill, 


Penarth.—The District Council has yielded to the 
request of the Blectrical Power Distribution Oompany foran ex- 
tension of the time before purchase, and has inor the limit from 
15 to 38 years. 


Penzance.—The Town Connoil has decided to proceed 
with the арра for a provisional order under the Electric Light- 
ing Acts. The borough surveyor, Mr. Latham, suggests that the 
losses of the first three years, at £4,150, should be provided 
for in the loan to be raised, and made part of the capital cost of the 
undertaking. Ia eight years he anticipates that the demand will 
reach 200,000 xw.-hours, and that there will be a profit of £1,000 
at least on the working. 


Pontefract.—The Guardians have been advertising for 
au eleotrical engineer to advise re an electric lighting scheme for the 
Union Workhouse and premises. 


Portsmouth.—Last week, in connection with their 
summer excursion here, a party of the Institution of Junior Engi- 
neers visited the Corporation electricity works, and was shown 
round by Mr. Price, the superintendent. 


Sheldon.—The District Council has resolved that Messrs. 
Hanoock & Dykes be employed to make a survey of the district, and 
report on its suitability for the purpose of electric lighting, this firm 
having offered to send an expert for the ваш of £25. 


Walker.—Application has been made to the Estate and 
Property Committee of the Newcastle Corporation by the Walker 
authorities for the erection of a power station to generate electricity. 


— 


ELEOTRIO TRACTION AND MOTIVE 
| POWER NOTES. 


Barcelona.—The directors of the Barcelona Tramways 
Company, Limited, report for the year ended December 31st that the 
receipts for 12 months were £62,255, against £73,043. The gross 
profit on working was £8,081, against £12,064. The falling off in 
traffic receipts was due to a variety of causes, chief among which 
were the interruption to traffic occasioned by the change of traction, 
the depression caused by the late war, and the stoppage of streets by 
the extensive system of munici i works. The inorease in 
traffic receipts to date in 1899 has already covered the total decrease 
of the year 1898, although the electric traction has only gradually 
чүс уш working and has still to be extended to a small portion of 

ө system, 
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Blackpool.—A serious accident happened on the Black- 
pool and Fleetwood tramroad in Warbrick Road, Blackpool, on 
Saturday afternoon last. A milkman named Swift was driving a 
horse and float, and into the lines. A tram came up, and before 
it could be stopped 16 smashed the milk cart to pieces. Swift was 
pitched out, and the wheels of the tram passed over his left arm. He 
was taken to the hospital, where the arm had to be amputated; he 
had previously lost the other. He had a serious scalp wound, and 
was then in a critical condition. 


g It is un- 
necessary to point out the absurdity of the order, which, however 
well-meant, is absolutely ineffective in limiting the actual speed af 


moment, 
"X is now A irre decided that communication shall be set 
up between the Leeds and Bradford tramway systems by means 
from Thornbury to Stanningley, the total 
length being two miles. The line will be worked with steam by the 


the leases in January, 1903. The Leeds . 
tanningley. 
California.—A short description is given in the 
Mechanical World of a power on scheme which has been 
carried out at Mount Whitney, California. Water-power to the 
extent of 1,800 н.р. is obtained from the Kaweah River, whence the 
water is carried in a fiame six miles long and a pipe line 3,300 feet 
long to the generating station. Electric pra is generated and 
transmitted at 17,000 volts, three-phase, to Visalia, 29 miles away, 
and at 34,000 volts to Tulare and Porterville, 40 miles away. It is 
used chiefly for irrigation and lighting. 


Dewsbury.—The Councils of the Spen Valley are troubled 
about the decision of the Light Railway Commissioners in favour of 
the British Electric Traction Oompany, and are discussing ways and 
means of reversing it. Some stress will probably be laid on a clause 
in the Dewsbury Improvement Act, 1884, giving the Corporation the 
right to refuse permission to place electrical a tus along the 
streets of the borough. This clause, however, if the Board of Trade 
confirms the decision of the Commissioners, will ipso facto be A 
and confirmed it will be, unless the five authorities concerned bury 
their differences and unite in opposition to the measure. 


Driffield.—The District Council has been approached by 
the Drake & Gorham Electric Power and Traction Oompany, 
Limited, with a view to the construction of a light railway between 
Driffield and Beeford. A line has already been sanctioned from 
Beeford to Beverley, and it is said that the North-Eastern Railway 
has taken over the project. 


Dablin.—The southern district of the Dublin United 


Another accident has occurred due to the trolley jumping the 
trolley wire; the guard wire was broken, and a carman named J. 
Caffrey was struck by one of the falling ends and rather seriously 


iojured. 

D d the Tramway Oompany made some trial journeys to 
Terenure and back with a number of clectric tramcars. Special 
interest attached to this trip, as these cars were the first worked by 
the new power station at Bingsend, which is to take over the work- 
ing of the electric traction in Dublin. The trials were in every 
way satisfactory. 

Eccles.—A conference is shortly to be held at Eccles 
between representatives of the various local authorities, to consider 
the project of the United Kingdom Electrical Tramway and Light 
Railway Syndicate, Limited, for light railways in the district. 


Factory Driving.—Messrs. Waterlow & Layton's new 
factory in Olerkenwell has been equipped with a system of electrical 
power transmission by Messrs. Crampton & Oo., of Norwich and 
Oambridge. The generating plant consists of a 50-H. . gas engine 
and dynamo, which supplies both the lamps and the motors. Each 
machine is provided with a separate motor. 


Greenock.—The Law and Finance Committee has decided 
to recommend the Police Board to make arrangements for leasing the 
burgh tramways as an electrical tramway, and that the Committee 
be rr шыкан to draw up conditions upon which offers will be 


dealing with the 


Goods Traffic.—The Isle of Man Tramways Company 
has commenced a service of “Bonner” rail wagons, which can be 
drawn by horses on ordinary roads to collect goods, and are after- 
wards mounted on bogies ranning on the tramway lines for ‘ 
In this way the goods are transmitted the whole distance without 
being re-handled. 


Grimsby.—The Lighting and Tramways Committee has 
come to terms with the Grimsby Street Tramways Oompany for the 
renewal of road leases ; various уота are to be carried out, 
and electric power is to be supplied by the Oorporation, which has 
the option of purchase at the of 10 yeurs. 


Halifax.—The Tramways Committee has under oon- 
sideration the choice of routes to Brighouse and other districts to 
which the tramway system is to be extended. 


Hastings.—A mass meeting and procession is to be held 
early next month in support of the tramway movement at Hastings. 


Huddersfield.— The сү, Boróngi Council of Hudders- 
field on August 16th a ted Mr. J. Williams tobec 

at the electric supply station, and Mr. W. E. Warrilow to be 
electrician-in-cha 

The Tramways Committee have decided to extend their system of 
tramways (which will in part be converted to the electric trolley 
system) to Llaithwaite and Marsden and to Brighouse and Bailiff 

ri ge. 

The borough accountant reported the cost of the various works in 
connection with the adoption of electric traction to be:—(a) Power 
station, £8,000; (b) equipment of power station with boilers, 
machinery, &c., £17,120; (c) equipment of Outlane section with 
cables, poles, &c., £5,374 26. 4d.; (d) equipment of Marsden Road 
section, £2,381; (e) equipment of L^ngroyd Road section, £3,457 ; 
(f) electric cars, £11,500; total, £47,782 2s.4d. This is the portion 


of the whole system to be carried out forthwith. The work is 


already commenced, and the construction is expected to occupy two 
years. The estimated life of the works is (а) 30 years, (5, c, d, е) 20 
years, and (f) 15 years. | 


Italy.—An electric tramway has been completed and put 
in operation in the town of Como. The line, which is only about a 
mile long, has been constructed by the Helios Company, of eld, 
Germany, and will be extended later. 


Kelso.—Proposals are on foot for the utilisation of the 
water-power of the Kelso flour mills for working tramways, electric 
lighting, and pumping the town’s supply of water. At present, about 
100 E. P. is available from the turbines. 


* Let Glasgow Flourish ! ”—А deputation of gentlemen 
from Copenhagen visited Glasgow last week, for the purpose of 
inspecting ths tramways and electric lighting of tbe city. This is 
rather a novelty—we are more accustomed to seeing our deputations 
cross the ocean, than to receive visits from abroad. "Things are 
looking up! 


Liverpool.— An exchange says that a start has now been 
made with the proposed electric tramways from Seaforth to Crosby. 
It is anticipated that the line will be completed before next Easter. 


Mytholmroyd,—The District Council is endeavouring to 
induce the Halifax Town Council to include a branch line down 
Oragg Vale in the projected extensions of the electric tramways. 


Neweastle.—0On August 18th the Tramway Committee 
of the Corporation had before it the question of adopting some form 
of conduit or surface contact system in the centre of the city in con- 
nection with the general overhead or trolley system outside. After a 
long discussion it was agreed that the Oouncil be recommended to 
apply the trolley system throughout, as in the opinion of the com- 
mittee it would not be wise, in the present state of uncertainty as to 
tne шашу of the conduit system, to lay down апу system of the 


Oldham.—The town clerk reported to the Surveyor's and 
Tramways Committee on August 17th that the Tramway ВШ had 
become an Act of Parliament, receiving the Royal assent on August 
8th. The 5 Committee intends to ask the Electric Light 
Oommittee to supply the power for the tramcars. It was deci 
that the resolution passed some time ago, ride fae trolley system, 
be ted to the next meeting of the Council. A complaint was 

that power had not been obtained in the Bill, which has just 
received the Royal assent, to increase the number of double lines in 
the borough. I¢ ap that when the measure was under considera- 
tion, it was authoritatively stated that they could not come nearer 
the footpath than 9 feet 6 inches from the outer rail, but members of 
the Committee have since obs»rved in Leds tramrails within a yard 
of the kerbstones. The only way to get over the difficulty now is by 
another Bill, which is a somewhat expensive proceeding. 


Portsmouth.—Mr. A. Bannister, whose appointment as 
tramway engineer was recently recorded in our Traction Notes, has 
withdrawn his application, his present employers having made it to 
his advantage to remain at Norwich. The Tramways Committee has 
therefore recommended Mr. Rotter's application for acceptance, and 
the Council has approved of his appointment. 


Printing Press Equipment.—According to the News- 
paper Owner, the proprietors of the Scotsman have contracted with 
the Bullcck Electric Company, Oincinnati, through their London 
agents, Messrs. Bergtheil & Young, for a complete equipment of 
electric motors for driving the new quadruple and four-reel presses 
which are now being built for them by В. Hoe & Oo., of 
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London and New York. The motors are of 50 кс. and are 


Rawdon,—At a meeting of the Joint Tramway Com- 
mittee of the Horsforth, Rawdon and Yeadon District held 
at Rawdon last week, it was stated that, contrary to its pur- 
pose, the Leeds tion was willing to extend the city ways 
as far as Yeadon. Horsforth members objected to the Leeds 

on having anything to do with the scheme. The Joint 
кено айына арЫ e committee of the Corporation on the 
su 


Southend.—The Town Council has appointed а com- 
mittee to carry out the Light Railways order. 
trio lighting is to be со in conjunction with of traction. 


Tees-side.— Ihe returns for last week show that the 
Middlesbrough, Stockton and Thornaby electric tramways carried 
275,000 people between the three towns; this enormous traffic was 
dealt with without a single accident, although 50 cars were running 
with a three-minute headway. The necessity of doubling the line 
between Middlesbrough and Thornaby has been clearly proved. Mr. 
Clifton Robinson himself took an active part in the traffic, 
кн ош one им een in preventing a serious colli- 


Tunstall.—The District Council will oppose the applica- 
tion of the Potteries Extension Tramways Oompany for an extension 
of time to October 1st next for the completion of lines so far as 
the application regards the sections from the Ooancil’s boundary in 
Scotia Road to the terminus at Goldenhill. 


TELEGRAPH AND TELEPHONE NOTES. 


Interruption of Australian Trunk Landline — 
According to the Sydney Morning Herald, of 13th ult., " At half-past 
3 o'clock this morning we received word from the Electric Teleg:aph 
D t that the overland line to Port Darwin was interrupted 
north of Powell's Creek. Weare consequently without our cricket 
cable news giving the result of the third day's play in the match at 
Edgbaston, Birmingham, between the Australians and the Midland 
Counties Eleven, in which the game is at an interesting stage. " 


Telegraphic Interruptions and Repairs:— 
© Down. 


ABLES. Repaired, 
Amason Oompany’s cable— 


Oable beyond Garupa... April 4th, 1898  ... (us 
Bonny-Oameroon  .. .. Мау 29th, 1899 ... August 2186, 1899 
Le yprus ia .. June 20th, 1899 ... ves 

T .. April 10th, 1899 ... i 

Accra-Grand Bassam... .. August 106, 1899 ... 
Oorea-Japan ... «s .. August 7th, 1899 ... 
Iquique-Valparaiso ... .. August 15th, 1899... 
Jamaica-Oolon ev ‚+, June 30th, 1899  ... m 
Jamaica-Porto Rico (Ponce) August 15tb, 1899... ра 
Jamaica-Porto Rico (Ban Juan) August 15:h, 1899... August 2204, 1899 
Саре Haitien-Puerto Plata... August 21st, 1899... "m 
Cape Haitien-Mole St. Nicolas August 21st, 1899... ss 

West Indies ezoopt— 

ое 

ер Oaba an Haiti 7 August 216%, 1859... Angust 22nd, 1899 

Republic. 

oana d 
tates of ; 

Columbia, except Isthmus August 17%, 1899... Augast 216, 1699 

Nagesaki Pe | 
Fasan ... Avgust 20th, 1899... - 
Sorena V a parno xi .. August 18th, 1899 ... 46. 
Znsibar-Mombassa .. August 17th, 1899... Acgast 18th, 1899 
LANDLINENS. 

Communication between 

Salonika and Monastir ... March 23:4, 1899. ө 


Oommunication between 


Bolams-Bissao eos eee Jaly 28th, 1899 eee ees 
Li aes from Haiti to Gousives, 

Gros Morne, Port de Paix 

Pisisance, and Cape Н iition > August 18th, 1899... T 

Port au Prince to Miriba- 


lais and Jacmel 


Natal Telephones.—The British and South African 
Export Gazette says that the estimates of the Natal Government for 
the year 1899-1900 include £2,700 for improvements in the telephone 


e question of eleo- 


sytem, besides £4,480 for additional telephonic communication ; 
1,500 for the installation of electric light in Government buildings; 
and £1,120 for batteries, instruments and materials. 


The Reduction of Rates to India.—We are glad to 
see that the leading journals in India are now interesting themselves 
in а movement, which we hope will prove to be of ultimate benefit, 
both to that empire and to this country. Although we have treated of 


this subject frequently, and for several years, we cannot refrain 
from attention to the heavy tax, by comparison so 
utterly | which is im on Indian and on 
those whose relations India, oblige them to telegraph, 
even at the t excessive rates. То be obliged to pay 4s, per 
word for a between Bombay and London, is a serious 


telegraph from India to England, or vice versá. There is not the 

slightest doubt that the existing '"joint-purse" system keeps the 

charge for telegrams to or from India at an exorbitant figure. We 
understand that the Indian Government purpose to make another 
attempt to procure a reduction; but stronger measures than banal 
protests at krlennial conferences may be looked for. Although we do 
not see eye осе with Mr. Henniker Heaton in his proposed methods 
of the arguaonte he advances in the following fetter” which appeared 

e vances 0 w. ap 
in the Times of last Tuesday :— 


Osborne Villa, Carlsbad, Austria, August 19th, 1899. 
Dear Lord George Hamilton,—The question of reducing the pres 
tolograph charges to India is, I know, engaging your attention. I fek that you 
will not come to any decision on the matter until you have heard Sir Edward 
Sassoon and myself. Wetake the ground that any subsidy given by the Indian 
Government will considerably hamper competition and block the way of really 
cheap telegraph rates to India, Australia, and the East for many years. I have 
shown in cles in the Ninetcenth Century and in the Times that all that is 
necessary is to link up the present land lines in order to have sixpenny rates to 
India; I have pointed out that land lines can be constructed at a fourth of the 
cost and five times more messages than cables; I have pointed out 
that to-day the cost of a telegram from Bt. Petersburg to Viadivostok, nearly 
6,000 miles, is about 24d. per word, whereas from London to India by land the 
ch is 4s. per word by the Indo-European Telegraph company s lines; 
finally, I have indicated four different land routes to India where “linking up" 
can be effected. The only reply to these statemente is that the Ameer of 
Afghanistan will not consent to our constructing & telegraph line into or 
through his territory. It appears incredible that the enlightened Ameer, who 
receives & very large sum of money every year, from England or India, in the 
shape of a subsidy, declines to allow us to construct a telegraph line. He is 
surely aware that a telegraph line will not steal even the air or injure him in 
any way. My information, however, is that the permission of the Ameer can be 
obtained. (A statement of mine (questioned by a correspondent of the Timex) 
that the Ameer had allowed telegraph lines to be laid to ndahar and Kabul 
is borne out by the enclosed map issued by the Eastern Telegraph Company, 
in which you will see such wires are duly marked.) At all events we (with your 
sanction) intend to make an effort through other agencies to get the Ameer’s 
consent. Even if it cannot be obtained, there are three alternative lines open 
to us. You are aware that both the Eastern Telegraph Company, its joint 
purse partner the Indo-European Company, and the Imperial Telegraph Com- 
mittee of the House of Commons recognise that it will take many millions of 
money to secure an entirely round the world all-British telegraph cable line. 
It was alleged by representatives of the flrst- named company that, as every- 
thing is disarranged in times of war, it is better to depend on fast cruisers than 
on cables, because it is impossible to patrol a cable 9,500 miles across the 
ocean. We send oar English mails to India and Australia every week through 
two foreign countries, France and Italy; then why object to telegrams (98 ycars 
in 100 we are at peace) going through foreign countries? Weare now struggling 
оп behalf of the merchants, tenders, and social classes against a great monopoly 
—a monopoly condemned in the strongest terms by your colleagues. Our work 
will be seriously impeded and we shall be crippled for another generation if you 
give your sanction to a further subsidy to these cable companies. 
I am your faithful servant, 
J. HENNIKER HEATON., 


Sydney Telephones.—Part.of the telephone system of 
Sydney (N.B.W.) is being changed over to the metallic return method 
at а cost of about £30,000. This is a precautionary measure taken 
by the Post Office in view of the conversion of the tram system froni 
steam to electrical working. 


South African Telegraphs.—Dispatches from Cape 
Town to the daily press say that the Торе aa has been 
opened to Maseru, the capital of Basutoland. 


The Telephone Service.—The Cardiff Chamber of 
Commerce is of opinion that the Government Telephones Bill “ will 
be infinitely less satisfactory to the country than if arrangements had 
been made for placing the whole service under Post Offica control.” 
Oardiff delegates to the autumnal meeting of Associated Ohambers at 
Belfast are to be asked to ascertain the feelings of other delegates on 
шем nee ‚ and to submit a resolution to the above effect if thought 

The Postmaster-General having asked whether the Council 
proposes to renew its . for a licence to transact telephone 
exchange business, the Council has instructed the town clerk to make 
the necessary application. 


Wireless Telegraphy.—A Times telegram from Odessa 
says that trials of Signor coni's wireless te phy will shortly 
be made between Sevastopol, Nikolaieff, and the Black Sea fleet. 


L4 


OONTRAOTS OPEN AND OLOBED. 


Barnsley.—September 16th. Tenders are wanted for 
electric light wiring and fittings at the Harvey Institute, Eldon 
Street, for about 700 lights. See Official Notices” August 18th. 
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Battersea.—August 318. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), and batteries for the 
electricity works. Bee “Official Notices" July 7th. 


Battersea.— August 31st. The Vestry wants tenders for 


steam pipes, pumpe, condensers, cconomiser, tools, &c., also switch- - 


board and booster. Specifications at the cffice of Prof. Kennedy, 17, 
Victoria Street, S. W. See “Ofcial Notices” July 28th 


Carlisle.—September 11th. The Corporation wants 
tenders for extension to steam, drain, and feed pipes, feed pump, 
and extension of economiser at the electricity works. See Official 
Notices” August 18th. 


Devonport.—August 31st. The District Tramways ` 


Company invites tenders for the following contracts: Permanent 
way, road bed, paving and bonding of about 44 miles of double line, 
overhead construction for about 44 miles of route. See Official 
Notices” August 11th. 


East Ham.—September 9th. The Urban District Council 
wants tenders for combi electric light and traction plant, engines, 
generators, overhcad line equipment, cars, switchbcard, arc lamps, 
&c., water-tube boilers, condensers, and other steam plant, electric 
light cable. Mr. W. C. Ullmann, Tho Limes, White Pcst Lane, East 
Ham, is the Council's electrical engineer. See Official Notices 
August 4th. 


Germany.—September 20th. Tenders are being invited 
until Ssptember 20th by the Ootton Wool Exchange authorities in 
Bremen for a complete installation of electric lighting in the new 
Exchange. Tenders are to bs sent to Das Banbureau fürdie Bremer 
атое la Dechanatstrasse, Bremen, whence particulars may 

obtained. 


Hackney.—September 12th. The Vestry wanta tenders 
for four sets of direct current steam dynamos (either high or low 
speed). Вее Official Notices” August 11th. 


Heckmondwike.— September 20th. The District 
Council wants tenders for the supply of water-tubs boilers, econo- 
miser, pipe work, steam dynamos and motor boosters, accumulators, 
switchboard work, travelling crane, mains, arc lamps and posts, and 
station lighting. See “ Official Notices” this week. 


Iifracombe.—September 25th. The District Council 
wants tenders for boiler plant, engine plant, dynamos, condensers, 
switchboard, mains, lamp-posts, accumulators, meters, crane, 
buildings, &o. Sse ‘Official Notices” August 18th. 


Ingleton. — The Ingleton Electric Light and Power 
Company wants tenders for the supply of dynamos, switchbsards, 
batteries, and wiring. See Official Notices” August ith. 


Leeds.—August 30th. The Tramways Committee wants 
tenders for the electric lighting of the car sheds, Kirkstall Road. See 
^ Official Notices" August 18th. 


Luton.—September 22nd. The Council wants tenders 
for boilers, super , engines, dynamos, switchboard, steam and 
other piping, batteries, street conduits, boxes, feoders, aro lamps and 
posts, and various other plant and machinery for the electric lighting 
installation. See “ Official Notices " this week. 


Malmo.—September Ist. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. 
on application to the clerk of the Gas Works (deposit 12s). 


Moscow.—Commercial Intelligence says that next month 
electrical engineers and contractors will be invited to compete for the 
electric tabs for Moscow. The contract will probably require an 
expenditure of about 20,000,000 roubles. 


Perth.—August 28th. The Commissioners want tenders 


for boilers, condensers, steam d os, switchboard, underground 
mains, and accessories. Bee „ Official Notices” July 28th. 


Poplar.— September 6th. The Guardians want tenders 
for high speed engine and dynamo, electric motors, Lancashire 
boilers, economiser, and other plant, as briefly particularised in 
our “Official Notices” August 18th. Mr. Warden- Stevens, the 
consulting engineer, asks us to notify that Section L., Steam 
Jet Plant, relates to ejector condensers, jet pumps, and injectors; 
and Section M., Auxiliary Pumping Plant, to air compressors, centri- 
fugal pumps, and three-throw pumps. 


Portugal.—September 6th. Tenders are being invited 


by the municipal Authorities of Cascaes, Portugal, for the concession 
for the electric lighting of the town. E 


St. Annes-on-the-Sea.—September 11th. The Council 
wante tenders for high speed engines, continuous current d 08, 
and керы booster, for electric lighting. See Official Notices 

ugus , 


Southport.—The Corporation wants tenders for the supply 
and laying of tram rails, points, crossings, bonding, permanent way ; 
also overhead equipment, including poles, wires, &c. See “Off 
Notices” August 11th. 


Sunderland.—The Corporation wants tenders for four 


270-xw. three-crank direct current steam dynamos, and two surface 
condensers and cooling tower. See “ Official Notices" August 18th. 


Sydney (N.S.W.).— November 3rd. The Municipal 

Oouncil of Sydney is inviting tenders for the construction and erec- 

(2 hon s refuse uctor for treating 60 tons of refuse per day 
ours e 


ie 


OLOSED. 


Belfast .—Messrs. Wimshurst, Hollick & Co., are to 
convert а 2-ton jib crane from steam to electric power for the Belfast 
Harbour Commissioners. 


Brighouse.—The Council has given a contract (£329) 
to Mr. T. Н. Ohurton, cf Leeds, for electric lighting plant for the 


sewage disposal works at Cooper Bridge. 


Glasgow.—In addition to the recommendation that the 
contract for main engines be given to Messrs. Allis, the Tramways 
Oommittee also recommended that the following tenders should be 
accepted, the whole sum involved, including that of the main engines, 
being £253,653 13s. :— 


£ к. 

Auxiliary engines—E. P. Allis Company. s ese .. 8,875 7 

Exciter engines W. H. Allen, Son & Со... A E" .. 3,054 0 

Boilers- -Babcock & Wilcox Company, Limited .. os .. 21,280 0 
Three-phase generators—British Thomson-Houston Com- 

pany, Limited .. T T T = x ©з is 670 0 
Auxiliary generators—British Thomson-Houston Company, 

Limited .. 5,343 10 


Exciter gencrators—British j Thomson-Houston Company, 
Limited, London m m ЖЕ ex 20 - i^ 
Transformers— Westinghouse Electrio Company, Limited, 


London .. s «ә ex ЗР T vs T кё 20 0 
Rotary converters and boosters— Westinghouse Electric Com- 
pany, Limited, London ite i xa 8 va .. 39,815 16 


Grimsby,—The Corporation Special Committee last week 
considered the tenders for the sapply of machinery and plant for the 
electric lighting scheme. Seven tenders were sent in for the boilers, 
and that of Mossrs. Anderton & Oo., of Accrington, was accepted. 
Nine tenders were submitted for the engines and dynamos, Messrs. 


Mather & Platt being sucoessfal. The Tudor Accumulator: 


Company obtained the contract for the batteries in competition 
with six other firms, and Messrs. Jas. White, Limited, were selected 


to supply the switchboards. The contract for the mains was secured - 


by the British Insulated Wire Company. No tender was accepted 
for the supply of arc lamps, as Prof. Kennedy wished to test a certain 
make before advising the Corporation. The amount of the tenders 
is stated to exceed the ori estimates. The explanation given for 
this is that the plans have been extendod, and that the prices of 


materials have gone up 15 or 20 per cent. since the estimate was 


made. 


Harrogate.—The Town Oouncil has resolved to order the 
following plant :—A 600-н.р. engine with necessary pipes, &o., from 
Messrs. Maclaren, at £2,398; a 800-kw. alternator from Messrs. 
Ferranti, at £1,700 (less £215 for dayload plant returned); an 
ee condenser from Messrs. Korting Brothers, at £559; an addi- 
tional trunk main from the British Insulated Wire Oompany, for 
laying from the central station tothe high pressure distributing centre. 
The surveyor is to prepare plans, &o, for the necessary buildings 
extensions for the above. 


с л 


NOTES. 


An Interesting Question.—The following query comes - 


to hand as we go to press :—'* Gentlemen,—I should be very 


much obliged if any of your readers will inform me why it 


is that alternating current motors spark so much more than 
do continuous current motors.—A. P.”—([They don’t.—Evs., 
Exec. Rev. | 


The Renewable Lamp.—We are afraid we cannot con- 
gratulate the Renewable Lamp Company upon the line of 
action adopted by its advocates. We published a letter the 


week before last from“ Charles Olifford," purporting to give 


us enlightenment regarding the lamp. In the usual way we 
placed our columns at Mr. Clifford’s disposal, he having 
expressed a wish to go further into details. So far, no letter 
signed by Mr. Olifford is to hand, but we have, instead, 
received one giving an entirely different name and address, 
and signed Lancastarian” (зіс). The spelling of Mr. 
Clifford’s letter was edited by us before publication, but 
in order that our readers may see for themselves how strikingly 
the errors of the two communications are in agreement, we 
p them both in parallel columns, the errors in each case 

eing shown up distinctly. There is strong evidence of an 
attempt to disguise the handwriting, but the similarity is 
80 palpable as not to rcquire an expert to detect it. We 
think it will be clear that the writer of the two letters is the 
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same, Onriously, in one letter he is a “friend of the 
tentees,” and in the other he assumes the 70/6 of “an 


partial observer.” 


Re the Patent Renewable Glow 
Lamp. 

Anent your remarks on above 
in last weeks issue of your en- 
terprising journal, will you рег. 
mit an old reader, and a friend 
of the patentees, & one cogoisant 

. of tbe incomparable advantages 
of which the above lamp is alone 
capable, to clear the ground of 
certain misapprebensions ip this 
relation? First let me say that, 
had I spaoe & your permission, 
to give in detail the unique 
capacity of this lamp to prolong 
its utility, at such & small out- 
lay of material, time, labour, & 
money, & to explain how through 
tbe continuous interchangability 
of its filaments the thorough 
utilisation of all its material is 
effected to the utmost extent, ths 
commercial value & complete 
public service claimed for this 
innovation by those of the high- 
est repute & honour as practical 
experts who have submitted it 
to the most crucial tests, would 
ba so manifest that, even zour 


for same. 

And so far from efficency 
being sacrificed for cheapness it 
will be found, by comparison, 
that it is the bighest ever re- 
corded so soon as the lamp is on 
the market. 

Surely it must be a great com- 
mercial achievement in any in- 
dustry to reduce maximum waste 
of material & labour, has instanced 
in the Glow Lamp Industry at 

resent, where incomputable & 
roadcast waste of Glow Lamps 
takes place the moment the 
lamps at pe in use, reach 
HP Pas of their first, and only, 
ife 

True, many have tried to solve 

the problem of intercharge- 
ability of filaments even West- 
inghouse with his glass stopper, 
d., how impracticable these 
devices were doubtless you are 
-aware sir, but none hit upon the 
simple design of a tubular neck 
8 
hangin у О. 
Howard. 


Depend upon it, Sir, if the 
advantages claimed were not 
genuine & had not been actual . 
demonstrated neither Sir W. 


Insulated 


Re“ The Renewable Lamp.” 


Dear Sir,-May I draw your 
attention to the fact that you 
made a favourable allasion to the 
above in your January number 
of 1897? As an impartial 
observer, I would endorse all 
your corresponden*, Ме, О. Olif- 
ford, claims for the above, 
because the said claims are en- 
dored by gentlemen whose 
names are bsyond rit and 
whose capacity to Judge of this 
new lamps amplified utility, and 
peculiar oefficency cannot be 
doubt: d. 

That a renewable lamp is a 
most desirable agent, & would 
prove a most economical boon, to 
consumers must bs admitted 
even by such detractors aa Ex 

rimonta Docet,” ^ whose 
ine of attack was mcst Un- 
english " to use the mildest term, 
especially in faoe of the support 
accorded this remarkable lamp 
by Sir W. Н. Preece, Major 

ew, &о., &o. 

I consider all credit and sup- 
port is due to any inventor, who 
finally achieves what previous 
experts failded to acoomplish, & 
кн the worst of form, and 

tokens a carping disposition 
to be in kaste to damn anothers 
brainwork before understanding 


is afraid of his 
becoming obselefe. 

. One fact is clear, present Glow 
Lamps areout of date, from their 
powerlessness to prolong their 
utility after their first filaments 
have burnt out; the majority of 
them lack efficincy & uniformity, 
and although they claim to burn 
1000 hours they only burn 
about halt this period, and then 
по” pie red oa which 

10 tressing us poor 
observing consumers, yet 20 
profitable to the supply com- 
panies, 

I for one shall range myself 
under the testimony of the 
above universally known ex- 
perts, & accord this renewable 
glow lamp a fair trial when I 
can purchase them, & I assure 
you, Bir, I shall be one of your 


first correspondents to report my 


experiance. Hoping I have not 
transgr 


essed, 
I remain yours obediently, 
LANCASTABIAN. 


1 
Preeces, nor Major Oardews names 
would have been on the front page of the 
testimony to the same, neither would Мт. 
dun Wire Oo, а most successful Oompy, been 
identified with i¢ unl:ss it was the inimitable lamp the 


rospeotus to bear 
acob Atherton of 


ventor 


asserts it to be. The economy claimed will on comparison be 
found to be actual and enduring, & be assured that its come to stay, 
despite Experimenta Docet," whcee friends will find shortly 
that their large stock of lamps бо. бо. are obseloífe and unsa'e- 
able. Without attempticg to answer his assertions let me say 
that, all his objections have no relation, or bearing, to the above 
lamp, & proves сен “how little" he knows of the invention. 
In conclusion, let me add that (1) the Oompy only claim to renew 
their own lamps, it is impossible to renew any other, (2) The filaments 
are of that peculiar kind that the bulbs are free from deposited 
carbon, (3) The glass too is unique & manner of opening, & fusing, 
so practicable that breakages will be very rare. (4) The detachable 
socket as withstood the most severe tests & isa perfect success & 
will admit of being used perpetually. (5) In all other lamp factories 
there is a certain loss of between 25 & 30 % on lamps made, 
through some non-glowing defect, broken filaments &c, in the 
manufacture of this lamp such logs will be unknown, hag the least, or 


& 
prolonging atility of this lamp is without parallel in this Electrical 
age, goes without saying, consumers will ere long have the 

ertunity of verifielng. 
oould add to what I've said, but for fear of incurring your 
displeasure Mr. Editor. you in anticipation of your 
inserti og this, & apologising for its length I remain faithfally yours 
CHARLES CLIFFORD, 


Electric Power at Niagata.—Prof. George Forbes has 
written the following interesting letter to the Times :— 


Srn,—It was with unmixed pleasure that I have been able to 
a long-promised visit to Mr. W. B. Rankine, one of the vice- 
presidents of the Niagara Falls Company, to soe how the commercial 
developments at Niagara were progressing; and I believe that a 
сопс:ве statement may bo of interest to your readers. In June, 1892, 
and again in December, 1891, when the first works were nearing com- 
pletion, I gave the Times some account of what was being done, and 
since then the public has taken much interest in similar electric 
developments of water- powers. 

It is four years and a half since I was last here, aud the first 


‘thing to strike one is the great number of enormous new factories 


which have been established on the company’s land. Nearly every 
one of these consumes a very larga amount of power, as is shown by 
the following statement, which anyone can verify, showing the names 
of the factories and the amouat of power used in each:— 


H. p. 
International Paper Company eee eee 006 eee 7,200 
Pittsburg Redaction Company (aluminium)... vee 9,050 
Oarborandum Company... ae s "T eee 1,000 
Buffalo and оңо Falls Electric Light Company... 500 
E he Oompany (peroxide of sodium) ... 400 


B and Niagara Falls . — Railway ... .. 200 


Niagara Falls and 8 on писе Railway oe 950 
Buffalo and торо lectric Railway ios .. 350 
Oldbury Elec hemical Company ..  ..  .. 1,000 
Mathieson Alkali Works .. "e ded ave ese 2,000 
Cataract Power aud Oonduit Oompany (Boffalo) ... 8,000 
Tonawanda Power 9 i - ses ». 500 
Union Oarbide (of Calciu n) Company ids . 10,000 
Surface Ooating Oompwy (enamelling) 2 a 20 

Niagara Development Oompany (workmen's 
dwellings) eee 060 eee oe LE 006 75 
Niagara Waterworks... ii is T ее 45 
Total coe eee 006 000 eee 34,590 


To these additions are to be made in Ostobar, and two new works, 
the Atchison Graphite Oompany and the Lead R duotion Company 
(Litharge), will be supplied, bringing the total up to 45,190 н.р. ооп. 
tracted for, bringiog in an income of over £150,000. The operating 
expenses do not exceed £25,000 per annum. 

This is a most interesting result in three ways— (1) It shows that 
the original promoters were right in believing that the locality, with 
cheap railway transport, was favourable; (2) 16 shows that the 
ге plan of the works, by which any customer could have any 

ind of electric current he desired, has been appreciated; and (3) it 
ives an indication of the enormous strides which have been taken of 
te years in electro-chemical and metallurgical processes. 

Regarding the machinery, the dynamos, which were totally new, 
not only in sizs but in their general design, never give the slightest 
trouble; and the transformers, ranging up to 2,500 н P, have answered 
their purpose perfeotly,ieven with the low frequency of alternations, 
which was generally condemned by theorists when I introduced it, 
bat whicb is recognised now by everyone at Niagara as contribating 
largely to the success of the scheme. The rotary transformers, for 
coaverting alternating into continuous current, which are used for 
вагу half of the power, gave some trouble at first, being the first 
which had ever been commercially used. But the difficalties have 
been successfully met. A good deal of the other machinery was of a 
n»w character and bold in mae but has generally worked well. 
The setting-up and working the transmission line to Buffalo 
reminds one of the earlier electric light stations in the United States, 
E this is bound to be one of the most important applications in the 

uture. 

The general conclusion arrived at, after thoroughly inspectir g 
everything under the best aus pio a, is that the boldness of the 


originators of the scheme has been justified, and that the wants of 


manuf. cturers who require power in any form сап be supplied. It 
mus: b» remembered, however, that much depended upon the favour- 
able locality, and this warning miy be given, that it would be rash to 
develop a large water-power in this way withont demands for power. 
At the inception of all these schemes there is one thing more impor- 
tent tian overcoming the engineerirg difficulties, and it consists in 
ensuring the support of those who reqaire large quantities of power, 
electrical or mechanical. | GzorGs FORBES. 
Niagara Falls, August 4th. 


Appointment.—The Oldham Sarveyor’s and Tramways 
Committee received 17 applications for the appointment of 
an assistant to Mr. Pickering (surveyor) in connection with 
the tramway works, Mr. Harry Clegg, of the Sacffield City 
Su:veyor's office, has been app inted, 
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Institution of Electrical Engineers.—The following 
notice has been issued by the Council :— 


at an ord or are 
published as original communications in the Journal. The Oouncil, 
subject to the usual conditions, offer the following premiums for the 
session 1890-1900:—For papers read before the Institution—The 
Institution Premium, value £25; the Paris Electrical Exhibition 
Premium, value £10; the Fahie Premium, value £10. For original 
communications, not read at a meeting, but published in the Journal 
of the Institution—One . value £10; one premium, value 
£5. The next award of Willans Premium by the Institution of 
Electrical Engineers will be made in December, 1903, and all eligible 
papers read before the Institution from January, 1898, up to that 
will then be taken into consideration. 

The Oouncil will be to receive communications on the fol- 

lowing or other suitable subjects :— 


1. Best methods of generating steam and steam power for variable loads. 2 
varying load conditions. 
Automatic handling of fuel in power stations, 4. The present position and 


liquid and o powdered uel in electrical power stations. 7. The utilisation of 
blast-furnace 


есігіс light and power station chimney shafts; асосие 

t. th vibration from eleotric 
running at high 
d and cost 


tages 

advantages of two-phase and three-phase transmission. 19. Methods of 
controlling speed of alternating current motors. 20. Practical methods 
of measurement in connection with polyphase distribution. 21. Methods 
for the conversion of d'reot current into alternate current. 22 Methods 
of providing for electrical supply during hours of small demand, 
98. Utilisation of lighting plant for other work during the hours of small 
demand. 94. The electrical equipment of large blocks of offices in a чп: 25. 
Description or comparison of systems of house wiring. 28. Economy of m 
in the manufacture of small electrio fittings. 27. Portable eleotric lampeof the 
"safety" type, or otherwise. 28 Enclosed arc lamps. $9. Improvements in 
Incandescent electric lamps. 90. Incandescence electric lamps with filaments 
other arre роте carbon, 81. Application of electrical transmission in factories :— 
(a) Detailed description, giving sizes of motors and power provided. (b) Com- 
poen of separate or combined direct and alternate current methods. (c) Com- 
ination of light and дон for such р ses. B9. Electricity meters. 88. 
Desoription of electrica] methods, or com son of these with other methods, 
of propelling vehicles. 81. The supply of electrical energy for кашау pir 
в. 8б. е изе of electrical methods of traction on railways served by 
steam-driven locomotives. 86. The economy and design of electric elevators. 
87. The design and economy of electrically-driven pumps. 88. The utilisation 
of electrical energy in mining. 89. The sppliostions of electrical ene in 
warfare. 40, The use of electricity in the textile and other industries. 41. The 
application of electricity in musical instruments. 42. Eleotro-therapeutics, 48. 
e establishment of public time services by electricity. 44. Recent advances 
in telegraphy. 45. Applications of alternating currents in tel phy. 46. The 
transmitting capacity and load factor of telegraph circuits. 47. Hertzian tele- 
graphy. 48. Methods, in aerial telegraphy, of restricting signals to selected 
stations. 49. Recent improvements in telephony. 50. Descriptions of syetems 
tending to simplify the interchange of telephonic commu tions, 51. The 
talking capacity and load factor of telephone circuits. 58. The application of 
electricity to the олоп of heat for domestic purposes (cooking, ventilation, 
heating, &o.). . The construction and use of electric furnaces. 54. The 
application of electricity to the welding or annealing of metals. 55. The appli- 
cation of electrical heating methods in chemical or metallurgical operations. 
56. The applications of electricity in metaliurgical processes. 57. The applica- 
tious of electrolysis in the smelt g or refining of metals, or in the chemical 
industries. 58. The electrical qa pmen of chemical factories. 50. Chemical 
лок of electricity theoretically considered from a practical standpoint. 
. Improvements in and applications of primary batteries. 61. Examination 
of the present position of secondary batteries in electrical engineering. 62. 
Secon batteries with plates other than lead. 68, The economic employ- 
ment of thermo-generators. 64. Improvements in the apparatus for producing, 

and in the applications of, cathode and Róntgen ra 65. The relative sui 
ability and efficiency of the different materials available for any of the require- 
ments of electrical engineering. 66. The electric strength of di-electrics. 67. 
Recent advance in the manufacture or use of insulating materials. 68. New 
insulating materials. 69. Electrical applications of aluminium, sodium, &c. 
70. The electrical uses of the rarer metals. Tl. The treatment, testing, specifi- 
cations, or uses of iron or steel, or of iron alloys, for magnetic purposes. 79. 
The manufacture of permanent magnets. 78. The relation of chemical oom- 
position and physical condition to the electrical or magnetic properties of sub- 
stances, considered in its bearing upon electrical engineering practice. 74. 
High resistance metals for instruments or resistance coils. 75. New resistance 
alloys. 76. The protection of laboratories and observatories against magnetic 
disturbances due to local causes. 77. Recent legislation in its relation to elec- 
trical undertakings. 78, The relations between electric lighting or power cor- 

porations and municipal authorities. 


— es 


Ia Sheep’s dapat, х many years we have directed 
the attention of our to the f y financial relations 
which have existed between the Eastern Extension Tele- 

ph Company and the Colonies from which this company 

ives the most considerable part of its income. Recent 
events have somewhat deranged this pleasant intimacy, and 
а policy of renunciation is now being adopted by those who 
were formerly the tyrants of the telegraphing public of 
Australasia, In the future there are to be no more sub- 
sidies. This announcement sounds well and reads well, but, 
in our opinion, any agreement which this cable company 
proposes to the Australian Governments requires the closest 
scrutiny. The Eastern group have only very recently 
abandoned a portion of their demand for subsidies of over 
£100,000 per annum for laying an “all-British” cable to 


Australia, with a branch to India vid the Cape. Remember- 
ing the tenacity with which these companies have wm ig 
State aid, as well as other points connected with their hi 
tory, we decline to believe that this repentance is really 
heartfelt. Rather would we suggest that the Colonial Office 
should keep well advised of the arrangements concerning the 
the collection of telegrams which the Eastern Extension 
Telegraph Company are now attempting to conclude with 
some of the Australian Oolonies. A joint-purse agreement 
between this company and South and West Australia at least 

ight, were it considered among other conditions of Aus- 
tralian Federation, Е а serious difficulty in the way of 
the receipts of the Pacific cable, in the suocess of which the 
Colonial Office is interested. The following is froman Aus- 
tralian newspaper which has just come to hand :— 


The Eastern Extension Oable Company has made an important 
between Australia and England. 


rely waives its demand for a renewal of the 

subsidy of £32,400 annum for 20 years in consideration of laying 
VVV 

against competition, which it proposed in February, 1898. Farther, 
in addition roviding a cable from the Oape all the way to 


to 

Glenelg, vid P the com will to at once reduce the 
40. 9d. t 48. worl: end make A further duction on & 

sliding scale as the increases, In re 


Fire in the Tape Shop at Messrs. Johnson and 
Phillips.—Early on Sunday morning last a fire broke out 
in the tape and insulation shop, which is one of the 
original buildings at Messers. Johnson & Phillips. Several 
workmen were about at the time, and the hose was quickly 
connected up, but the fire iens 80 rapidly that the whole 
Ер Te ape Gain pi V 
north-east, and so the general offices о company eca 
with only a few broken windows. We understand this par- 
ticular department is very full of orders for the Eastern 
Telegraph Extension Company and Telegraph Construction 
ка Malatenanes Company, but wo are sure that, with their 
usual energy, the firm will overcome the temporary difficulty, 
and within a few weeks’ time be able to meet their most urgent 
orders. building was not insured. Messrs. Johnson 
and Phillips write that the work in the electric 
ч and power department and electric cable works 

in no way be interfered with. By Tuesday they 
had been able to restart the greater portion of the 
machinery in the nt concerned, and it was then 
hoped to have the rest of the plant in fall work within 
the next 24 hoars. The firm desires to thank its friends 
Ll: ти) numerous sympathetic letters and offers of help 
v 


Personal.—Às may be seen from our advertisement pages, 
Mr. Sydpey F. Walker, who has for many years been con- 
nected with the electrical industry at Cardiff, is open to 
an e 


ngagement. 
e learn that Mr. Charles Bright, F. R. S. E., is shortly to 
Miss Isabella Charlotte Gosling, of Hassobury, Essex, 
and Portland Place. 

The freedom of the borough of Carnarvon is to be con- 
ferred upon Sir William Preece on Thursday, September 21st. 
A banquet follows the ceremony. | 

Negotiations with Prof. Róntgen, as to his acceptance of 
the Professorship at the University of Munich, are still pro- 


The Trade Union Congress and the A.S.E.—The 
amated Society of Engineers has been ded from 

the Trade Union Congress for two years. The reason is that 
when the smiths at Tyne Dock struck work because a poor 
boy, who had served a rather broken apprenticeship, was put 
to a fire, the A.S.E. allowed their members to take the strikers’ 
55 proceeding contrary to the rules of Trades Unions. 
ne union must not thus interfere with another, however 
unjustifiable the strike may be. That the strike was un- 
justifiable we fully agree with Mr. Barnes, but, and we 
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confess to a strong bias against the ways of Mr. Barnes, we 


do not feel that Mr. Barnes’s new-found zeal for the- 


unfortunate and lowly placed is altogether what it кап 
оп the surface. During the progress of the great strike of 
1897, we frequently expressed our sympathy with the 
labourers of the engineer’s shop, often men of infinitely 
better education than the tradesmen. At that time did we 
find any zeal in Barnes for an unfortunate class? Now he 
overflows with pity for one solitary individual who has not even 
the burden of a wife and family. We think there must be 
a nigger in the wood pile. It is matter of common know- 
ledge that the general body of trades unions resented the 
high-handed action of the A.S.E. in 1897. The A. S. E. 
had waxed fat and ‚ and would be a king among the 
unione, and this affair of a poor smith’s apprentice boy seems 
to be merely the opportunity of getting even with the A.S.E. 
on the part of the other unions, while Mr. Barnes’s sympathies 
with the boy, come in well to back up his conduct in 
letting his members fill up the places of strikers—also 
probably an aftermath of 1897, when Mr. Barnes did 
not feel he had the su he desired. Considering 
the way in which trades unionism has been carried 
on for some years, it is perhaps as well that they 
should fall out, by the way, amongst themselves. There 
is an old m which says t honest men get 
their own under certain circumstances. At the same time it 
is to be regretted that trades unionism should have fallen to 
so low anebb. Trades unionism has its proper and legiti- 
mate fanctions, and р аге by no means immaculate, 
and because of this, is it the more important that the trades 
unions should во comport themselves as to retain the public 
| psu It ig, after all, to public opinion—not to their war 

egt. — a trade union must look when it fights. 
If public opinion upholds it, no combination of employers 
can resist a demand by a trades union, and similarly, no seore- 
tary of a union, be he ten times less careful of fands than Mr. 
Barnes, could hope for success unless he had a much better 
excuse for war than that put forward to excuse the 
error of 1897. We little thought two years ago 
to be able to record to-day any ion of Mr. 
Barnee's feelings on behalf of the a It is possible 
Mr. Barnes has turned over a new leaf? If he has really done 
80, and honestly intends to live up to the blessed doctrine 
which he now professes, for his protests are almost para- 
phrases of our own expressions of two years ago, then we 
are willing to bury the hatchet. Unfortunately, how- 
ever, Mr. Barnes claims retrospectively a position for 
the A.S.E. in which we cannot for a moment admit 
it took its stand. The A.S.E. cared for no one out- 
side its own members, and not very much for them. The 
fight of 1897 was спе by a 06 for particular pur- 
poses, and the individual members had less say in the matter 
than a drummer boy in the army has over a plan of cam- 


peign. 


Appo oes Vacant.—An electrical assistant is wanted 
for the electrical engineering department at Hartley College, 
erie anm See Official Notices this week. 

The Wakefield Corporation wants a junior assistant elec- 
trical engineer and a dynamo and switchboard attendant. 
See Official Notices this week. 

The King’s Lynn Corporation want an assistant electrical 
ap iad the electricity works. See “ Official Notices” 

wee | 


— 


Simla Water-Power Scheme. —A Pall Mall Simla 
correspondent writes with reference to the Simla water- 

wer echeme which is shortly to be taken in hand by a 
London syndicate. It seems that at Bilaspur a cutting 
through a neck of land round which the river now makes a 
detour of some eight miles will give a head of 300 feet, with 
the whole volume of the Sutlej River behind it. The power, 
therefore, is practically unlimited. It is to be developed by 
turbines set at the bottom of the fall and converted into 
electricity to be utilised partly on the Kangra Valley Railway, 
the North-Western, and partly on the Simla-Kalka Railway, 
the balance being taken on to Lahore and Simla for electric 


lighting and other purposes. 


station at Ringsend, to operate y eae the 


. Electrician's Insulated Screwdriver.— The American 
India- Rubber World describes the screwdriver shown in the 
drawing, a patent for which has been applied for by Mesars. 
F. E. Ducharme & Son, of Shelbourne Falls, Mass. The 
handle of the tool is insulated with hard rubber, the latter 


being made to surround entirely the portion of the blade in 


the wooden handle. The whole is said to be so well fitted, 


and the rubber is so fastened that no part can become loose 
or pull out from use. It was designed for use by elec- 
triclans, though it is adapted for all purposes for which a 
screwdriver is desired, the cost being only a very little more 
than for the ordinary non-insulated screwdriver. 


CITY NOTER. 


Dublin United Tramways Company. 


next account. Oat of the роси of the half-year dividends have had 
to be provided on a considerable amount of capital which is not yet 
remunerative. The directors report that the reconstruction of the 
tramways, the laying of tho underground conduits and cables, and 
the erection of overhead electrical equipment throughout the 
whole system, are practically completed, an y expect that power 
will be available before the end of this month from the . 


which are now worked by horses. William Anderson, the secre- 


t secretary, and as manager of Mr. О. W. Gordon, a 

tleman of large experience in tramway management. Mr. 

m. M. Murphy has been elected chairman of the board of directors. 
The dividend warrants will be sent out on 31st inst. 


The ordinary general meeting was held at Dublin on Tuesday, Mr. 
William Murpby presiding. 

The Онлтвман, in moving the adoption of the report, said that as 
the result of the operations for the past half-year, they were enabled, 
after paying all the fixed charges, including 6 per cent. on the prefer- 
ence capital of £600,000, to repeat the dividend of 5 per cent. on the 
ordinary shares of the company. The secretary had calculated that 
not less than £385,000 of their capital expenditure in relation to the 
electric c was unproductive during the past half-year. D 

e company’s cars travelled 2,445,802 miles, 

16,851,309 passengers, on the three electrical lines in operation— 
namely, Donnybrook to Phcenix Park, Nelson’s Pillar to Dalkey, and 
Nelson's Pillar to Dollymount. The total expenses were £293,308, 
while the amount earned was £45,471, showing that the drin | 

expenses were just 51 per cent. of the passenger receipts. He believe 
the change from horse-power to electricity would increase the profits 
threefold. In а few days the Rathmines line would be worked elec- 
trically, and in a couple of months or so the horse system of working 
their cars would be relegated to the domain of ancient history. 
Having referred to the authorisation by the Privy Council of some 
eu lines of 8 in et and suburbs, editas said the 
scare got u newspa was a clamsy piece 
of journalistic wo Nobody, he said, now paid any attention to 
sensational statements “which have so often been found 

т 


very 

caution that care and science could s for the of 
their y bell poni 
coeded well having 
travelled and the millions of passengers they carried. Constant 
improvements were being made, the latest baing & new trolley head, 
the invention of their electrical superintendent, Mr. Towell. He had 
been aked, with reference to the town clerk's letter, which had 
appeared in the newspapers, whether the Corporation had power to 
compel the company to 2 5 three men on each car. His answer was 
пч. Ави Ж e napi gs 5 that the directors 

пса а system of stopp e cars at fixed places 
(a plan which works well in зон Deed. and elsewhere). 

e report was adopted unanimously. 
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The Chloride Electrical Storage Syndicate, Limited. 


Тнв directors in their report for the year ending June 30th, 1899, 
вау :—" During the year the business of the syndicate has continued 
to incresse, as will be seen from the diagram which accompanies 
this re In order to cope with the continuously increasing 
demand the works have been still further enlarged and considerable 
additions made to the plant. The ground lease of the land on which 
the works stand has also bsen purchased during the year. The users 
of the battery still continue to express their full confideroe in its 
merits, and this is best evidenced by the large number of t 
orders which are constantly received. Many new customers have 
also been added both in this country and abroad. Since the date of 
last meeting the directors have entered into a revised arrangement 
with the Electric Storage Battery Company, of Americs, which they 
consider will be to the advantage of the syndicate. The balance- 
sheet, as required by the articles of association, is enclosed 
with this report, and from this it will be seen that the 
profits for the year, including the surplus on the sale of 
certain patents and shares, after providing for debenture 
interest, amount to £19,487 1s. 5d., which the directors 
consider satisfactory, especially when the large increase in the cost 
of raw material is taken into consideration. After writing off from 
several accounts £5,160 10s. 9d. (an amount which the directors 
think necesssry) there remains a belance of £8,326 4s. 8d., to which 
must be added £2,908 5s. 10d. brought forward from last year, 
making £11,229 10s. 6d. After deducting the cumulative dividerd 
of 7 per cent. up to June 30th, 1894, upen the “А” shares allotted 
prior to that date, paid by the directors in November, 1698, aud 
March, 1899, the directors propose to carry forward the balance, out 
of which a dividend may bə paid at their discretion. The first mort- 
gage debentures have been paid off, snd a fresh issue of £20,000 com- 
pleted. The retiring director under the articles of association is Mr. 
A. R Harvey, who, being eligible, offers himeelf for re-election. Tho 
auditors, Messrs. Parkinson, Mather & Oo., also retire, and offer 
themselves for re-election. 

The meeting is to be held at the Works, Olifton Junction, near 
Manchester, on Tuesday, August 99th. | 


» 


Tbe Brush Electrical Engineering Company, 
Limited.—The directors have decided, mies to andit, and after 
placing £5,000 to the depreciation reserve fund, to recommend pay- 
ment of a dividend to the preference shareholders at the rate of 6 per 
cent. per annum for the half-year ended June, 1899, (making the full 
dividend of 6 per cent. on the preference shares for the year) and a 
dividend at the rate of 5 per cent. dn tke ordinary shares for the 
year, leaving a sam of about £5,090 to be carricd forward to next 
account. e share transfer books of the company will be clo:ed 
from August 28th, 1899, to September sth, 1899, both inclusive. 


British Westinghouse Electric and Manufacturing 
Company.—At an extraordinary general meeting of this company 
held at Cannon S:reet Hotel yesterday (Thursday), a resolution 
passsd at a meeting held on August 9th, altering Article 83 with 
respects to powers for appointing directors, was confirmed. Mr. 
Benson presided, 


Stock Exchange Notice.—Application has ben made 
to the Stock Exchange Cc mmittee to уре а греза! settling day 
in and to grant a quotation to Hampstead Electric Supply Company, 
Limited—13,334 ordinary shares of £5 each, and 13,334 5 per cent. 
preference shares of £5 each. : 


House-to-House Electric Light Company.—An extra- 
ordiuary meeting of this company was held at Winchester House 
yesterday afternoon to confirm resolutions passed at a previous 
meeting altering the nama of the company. i 


Nernst Lamp, Limited.—A meeting of this company 
was held on Wednesdsy at Winchester House to confirm the 
winding - up resolutions passed at the last meeting, and recorded in 
our issue of August 4th, page 203. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Oompany.—The recetpts for the 
week st 19th. 1900, were £1,019 7s. 4d.: receipts for week 


ending A 
ending August 1 1 £1,996 18s. d.; aggregate for half-year to date 
£9,900" 11s. (a. | кун : 


The Bristo! Tramways and Carriage Com Д 
week ending н 18th, 1899, were £8,454 14+ 94. : ne narini 
i 28,041 4«. 94.: decrease, £456 10s, 08. Visit of Barnum and Bailey’s 
Shaw three days last year. 


The Ону and South London вата OCompany.—The receipts for the week 
ending August 20th. 1899 were £1,0€0; week ending August 91st, 1898. 
£1,014; increase, £86. Total receipts for half-year, 1809, £7,746; total 
Spon oh corresponding period, 4,828, decrease, 482. Miles 
open, 

The Dover Corporation BHilectric Tramways.—The receipts for the week 

ending August 19th, 1899, were £891 188. 5d.: week ending August 20th, 

1898, £272 15s, 11d.; increase, £48 17s. 6d. Total receipts to date, 1890, 

£6,141 4s. 8d.; corresponding period, 1898, 24,979 Ве. 8d.; increase, £1,161 

16s. 03. Miles of track open, 1892, 8; 1898, 8. Car miles run, 1899, 4,916; 

1808, 8,744. Number of cars, 1899, 12; 1898, 10. 


The Liverpool Overhead Railway Compeny.—The receipts for the week ending 
41 20th, 1899. amounted to 10%; corresponding week last year 
£1,064; increase, £81. 


The Dublin United Tramways Company.—The receipts for the week ending 

Ena August 18th, , were as follows:—D. U. T. Oo., horse cars, 

‚ 2044 los. 104. ; ditto, electrio cars, £1,316 9s. 84.; D. B. D. Co., electric cars, 

£1,157 10s. 8d. ; total, £4,718 19s. 44, ; corresponding week last year—D. U. P. 

Oo., horse cars, £8016 ба, 10d.; ditto, electric cars, £646 165. Od.; 

D. B. D. Oo., electric cars, £1,218 14s. Id.; total. 24,831 15s 11d.; decrease, 

#168 8<. "d. Aggregate to date, £82889 10s. 2d.; te to date last 

year, £81,809 бв. 4d.; inorease to date, 2557 és.10d. Worked :—The mileage 
open is 18 miles electrically, 96 miles by horses, as against 12 miles e 

trioally, and 80 miles by horses, for the corresponding period last year. 


The Bouth Staffordshire Tramways Company.—The receipts for week ending 
August 18th. 1899, were £712 18s. Id.: wo 2 receipta for 83 weeks, 
£91,667 4s. 03.; week ending August 10th, £785 10s. 9d.; aggregate 
receipts for 83 weeks, £20,589 9з. dd, 


STOCKS AND SHARES. 
| Wednesday Evening, 

Waite business still shows itself shy of returning to the electric 
market, a continuance of the firm tona upon which we commented 
last week is still the principal feature. Holders of Electricity Sapply 


shares are reocvering from their recent nervousness, and show a 


marked disinclination to accept any sort of a price which may be 
offered when they want to sell, although it was only a few weeks 
back that they were grateful to come across a buyer at all. The 
shares showing the biggest rise on the week are House-to-House and 
Westminsters, each of which is 10s. to the good, and the former 
company is finding supporters at last. There has been a fairly brisk 
demand for Edmundsons, and buyers have also come along for 
Ohatring Oross Preference, which, at the present price, yield about 3j 


per cent. to the purchaser. A further call of 30 per cent. has been 


made upon County of London 4j per cent. Debenture stock, and the 
price has fallen a point, some of the holders electing to sell th 
scrip rather than pay the instalment. The market for Citys 
is very quiet, but the shares have developed a stronger tone, and 
there are a few bearsabout in the market. 

A correspondent asks us some questions abc ut the Smithfield Eled- 


trio, and as many of cur readers are interested in this concern, we 


may here state that the price of the shares is 33—9%. They are much 
easier to buy than to sell—in fact, the last seller who appeared in the 
market only got £2 share. Since then the price has improved a 
little, and the Debentures have also moved up to about 90. No 
official quotation exists for either description. We should hot 
recommend the shares for an investment, and the price of the 
Debentures points conclusively to the fact that the security is not 
altogether “ gilt edged.” e 
Tae principal feature in the telrgraph market is the advan 
which has taken place in the Avglo-American Telegraph Stocks. 
This is due mainly to the ircreased activity in the American railway 
market. A ' Yankee boom" being invariably productive of good 
business to the Anglo-American companies. No alteration, how: 
ever, has taken place in the prices of Direct Uaited States 


or Oommercial Cable stocks. Eastern Ordinary is once more on the 


up-grade, and it is understood that the company has benefitted, 


rather than the reverse, from the calamity in the West Indies. 


The West Indian Telegraph stocks are all steady, but, of course, 


there is not much inducement to buy until it is known definitely how 


much damage has been done to the company’s lines. A bull point, 
however, is s ffurded by the announcement that two of the companies 
have now restored their rates to the West Indies, which it is hoped 
will bring about some acquisition of fresh business. Globe Telegraph 


have recovered the ба. which they shed a fortnight ago. 


We have repeatedly dalled attention to the excellent prospects 
which appear to be in front of the Blectrical Manufacturing Com- 
panies, aud although the market in these is very restricted, there has 
of late been a distinct tendency to put prices better. This week it is 
Callender's which have risen, and the Preference are quoted 5j. 


‘Brush Electrical shares have also enjoyed some little popularity, 


and the ordinary have managed to attain the price of 2} middle. 
The increased dividend is largely accountable for the rise. British 
Eleotrio Traction are inclined to dulness, and the Preference have 
fallen 2, despite the fact that the company haa entered into negotia- 
tions with the Leamington and Warwick Tramways, which should 
prove re munerative to the former. | 

The chairman of the London General Omnibus Company in his 
speech at the meeting last week, threw out a most interesting hint 
with regard to the future traction to be adopted by the company, 
expressing his opinion that. electricity would come some day." 
Should any change be found conducive to the shareholders’ interests, 
he added, the directors would not be long in making it. 

Barcelona tramway shares remain at 12—14, althorgh no dividend 


is forthcoming on them. Now that the whole of the company’s lines, 


with a emall exception, are being worked electrically, some return to 
prospsrity may be anticipated. Buenos Ayres and Belgrano “A” 
Preference are unchanged at 4j, and the market for provincial 
tram» is very quiet. 
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SHARE LIST OF ELECTRICAL OCOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


124, ДА с Ie та 4 р jga eee еее ee 
egraph, 4 % De 


125,000. Do. do. 5 & Debs., , Nos. 1% 1,360 Red. 
905, 5007 Anglo-American тз. СТ 
8,047 ,2201 Do. do. 6% Pref. [II] eee #06 
8,047, 0 Do. do. Deferred... eee eee ese 
206,151 | Brasilian Submarine Telegra aa РА . 
75,00€ Do. do. 5 % Debs. 2nd series, 1908  ... 
000 999 Nos. 1 to 44,000 eee eoe eee eee 
10,000,000$ Cable ni 
1,882,522 Do. do. fter 500 year 4 % Deb. Btock Red. 
224,850 | Consolidated Telephone ction and Manufacturing 
16,000 Cube Telegraph ee ee #69 #06 LII eee eee 
6,000 Do. 10 % Pref. eee eee [117 eot eee 
12,981 Direct Spanish ве e ооо eee 
6,000 Ё Do. do. 10 Cum Pref. eon ee 
80,000 Do. do. 44 % Debs a a ' 
60, 710] Direct United States Cable ane ves e 
120,000 | Direct West India Cable, 44 95 Reg PRS e* eee ee 
4,000,000 | Eastern e а Ord. us 
1750,00 ре Debs, e geg ie 
А А зел В А 1800. 
— — aie ca and Ohina Т h 
16.300] [ Do. 5 % (Aus. Gov. oen] кү Pr 1600, red ann 
drgs., reg. 8,076—4,820 
64,4001 Do. do. Bearer, 1 1% 4,827—6, 
820,000 Do. 


nd Bonth Africa 
85,100 88 th African Telegrap! 5%, Mort. Deb., | 
ао INN ES . Nos. 1 to 2,848 


48, 800 Do. ; 
800, 000% m 250 Mo Пере, Nos. 1 to 8,000, red. 1909 
200,000 ph ant rut . Mt. Debs. (Mauritius Sub.) 1—8,000 
180,237 Globe Te oe eee eee eee 000 eee 
180,043 6 % Pref. eee [II] eee 
150,000 Great N Northern Te 


Telegraph, of 
89,500 Halifax and Bermuda Cable, lsb Mort. Debs., } 100 


1 0% жый ph within Nos. 1 to 1,300, Red. 
100,000%| London Platino. Braeilian Telegraph, 6 % Bebe. 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. 


84,000 Do. do. 5% Pref., Nos. 1 to 84, 000 
490,000 | National Tejephone, 1 to 400,000  ... си T ete 
15,000 Do. 6 Cum. lat Pref. 06 eee eee 
16,000 Do. 6 % Cum. 2nd Pref. .. 
260,000 Do. 5 % Non-cum. 8rd Pref., 1 to 350,000 
1,820,471 р ро. 5 Deb. Stock Red. 
171,604 | Oriental and Elec., Nos. 1 to 171, 604, fully paid 
100,000 Pacific European Tel., 4 % Guar. Debs., 1 to 1,000... 
11,889 Reuter's eee 00 eee è ese 000 eee 696 606 
3,881 Su 606 eee eee eee eee 
58,000 | United River Plate m i eo - 
151, Do. do. Debs. eee 006 606 
300,000 West African Telegra De өөө toe 


5 eee LLAJ 
80,008 | West Coast of America, Bag 1—80,000 and Bras, Sub. Fu 
150,000 Do. do. 495 Debs., 1—1, RE Deb. Brock Bras. Sub. 


Western and Brasilian T 
821 | West India sea 
84,668 Do. do. do. 6 Ф Gum. 1 K 
600 Do. do. do. 6 Pref. ... 
80, . do. do. 6595 Debs., Nos. 1 tol 
158,100 Western Union of U.S. 6% . Bonds ... 


; Charing Oros and Berol Жош Вар... sis 


„леше жаш ee Ord., ve ef 

Do. 4 Deb. Stock Red... 
City of London Electric Lighting, Ord. . 
por 6 95 Oum: Pref., 1 to 40 


5 S Deb. Stock, iss. at £116) all paid 
* nd. & Brush Prov EX „ Ord. 1—40,000 


44% Deb. Stock, Prov. o. (£80%, to be paid) Rd. 
de эш Corp., Ord. Shares 1—17,400 ... 
Honse-to-House House Nleotzio Light Supply, Ord., 101 to 19,681 
London Nlectrio Bupply Corporation, ion, Limited, Ord. — .. 
Do do. 69 Pref. 
do. 4% lst Mt. Db. Stock Rd. 


Юю he; озне Nos da to 101 to RO. „% eee 


ХО: . - De | First Mortgage Debenture Stock 
E Notting Hill Wlectric ting Ord. eee ees 
Bi. James's and Pall Electric Light, m sss 


SUN = : Y . am to 40,080 
South don Electricity u Ord. LII] eos 
5 Hlectrio Supply, Ord., 101 to 80,000 же 
te r 


— 
- Es Ц 
2 2 s stated all shares 


ia terial urs je à oar oonsiating ot AP ister pui of ene yonr nnd the the Sent part 


Closing 
Quotation, 
August 16th, 


115 —120 
144— 15 
99 —103 


100 —1098 
114 —119 


99 —108 


So g 


eo] .. |100 —108 
10 % о % | 48 — 52 
6 S ... |109 —112 

eee eos 5 $ 

x see — 1 
6% | 6 65 
6 6 18 — 14 
6 6 13 — 14 
ЭРКЕ, 
5 5 i— 
4 * |108 —106 
5 ee 7 — 8 

"à 180 —1385 
6 oe 

ove oe 104 —107 
5 


de 
S 
L 
2 


eee 1— 1 
coo eve 101 —104 
eee ee 08 —106 
8 eov 1g— 16 
6 eee 1 1 
6 ooo 
5 .. |108 —106 
6 soo 100 —106 


101 —104 xdj101 —104 


а 
. 
— . | леа 
me Lowest 
632 | 631 
116 | 115 
15 | 14 
153 | 154 
105} | 1043 
4| 
1 "D pn 
108 —107 sss sea 
12; | 12 
156 | 153 
1004 | 99 
116 —121 | 118 | 1144 
14— 15 147 | 14 
99 —103 oe 
100 — 108 eee 
116 —120 T 
99 —103 eee eve 
100 —108 woe ooo 
101 —104 | 103% | 103 
102 —105%, | ... | ... 
10g— llixd| 103§| 102 
15 — 16$xd! ... 
80 — 82 | 30} 
100 —108 | eee ИІ) 
48 — 52 2 ee 
100 —112 vee eee 
1 ee mmn | 
51— Sid 55) 5А 
18 — 14 xd 182 eee 7 
18 — 14 xd p 51 
51— Szxd 5 
99 —102 10 99 
i— 1 [Ill 
ns —106 1064 T 
180 —185 |... |... 
53 5 
104 —107 -T - 
ELT oe oe 
1 ДАЈ өзә 
101 —104 oe oe 
11 — 1g " T" 
1 — 1 ove 
101— 1 loA| .. 
108—100 | .. |. 
100 —105 eee eee 


6% 7 * 8 %| 10 — 11 xd| 10 — 11 xd 105 


Jm 64xd 


11 — 12 12 


82} 
5 — xd 6) 
8% 


5 6 6 % 
stock 43% 4 113 —116 
7 10 6 11 — 12 
6 6 6 Ф 123— 134jxd| 121— 184xd 1235 
5 5 .. |128 —128 |128 —128 m" 
^ nel | 11 — 114 
6 535 6% |6 55 | 134— 144 
eet 5 7 6 | 
5|7%|1 X — 10 xd 9 — 
eee — 9 =< 4 
ee eee 6 64— 7 
Stock * 105 —107 


10 6 * 6 X 8 % 15 — 16 xd 15 — 16 | 15 


„| „„ 14 1х4 144— 154 
„|4 .. 117 —119 |117 —119 
Де {РО |B 
5 |10} 1 6—1 = " 
5 7 9—10 | 9 — 10 9i 
8 | р. | Bf 4 = 4 
619% 12 J 12 Y | 144—154 15 — 16 15 


UR. arde Би 


warrants, proóte being pred as capital 


Business done 


103 


па 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present NAME or Dividends for peer aod during week 

Issue. “ Share. the last three years. ended 

E ae | t y dM 16th. p 98га. | Aug. 98та 1809, 
1897 Highest’ | Lowest. 


1896. .| 1898. 
60,000 | Aluminium A“ shares, Nos. 1—60,000  ... iu di 1 | 10 %| 10 Y| 8 — Zird 3 — 34xd| .. 
90,000. Do. 4} & let Mort. ee Воск ne isi e. [Stock] ... Qe ... | 95 —100 95 —100 ке T: 

80,000 British Blectrio Traction eee [III 10 eee eee 6 % 174— 18} 174— 184 188 183 


10,000 (issued at £2 10s. prom. all er e coe [14— 14) | 182— 14 140 133 
20,000 Do. do. Nos 001—60, 10 TT TM ees T Tm m" TP 
200,000 Do. do. 5 9 Perpetual еони Stock ware 208 T" we |127 —130 127 —180 1283 ёза 
90,000 | Brush Blecl. Enging., Ord., 1 to 90,000 .. .. aw nil a |... | 1@— 2 2— 2 21 11 
136.000 Do. do. 4 J Pep Xr d айды E sed Ша t * . ud —114 аз Ж 
А е о. T1) eee eee — — eee eee 
50,000 Do. do. 4 Her 2nd Deb. Stock Red. Stock 101 —104 101 —104 ove awe 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 . 5 | 10 q 14% 15 % iH — 14 131— 14} 14 
90,000 Do. do 4 Ф 1st Mort. Deb. Stock Red. Stock] ... T —115 112 —115⁵ Ses > 
85,250.| Oentral London Railway, . Shares su» sea oe | 10 | aa ii кей о 108 | 104— 10$ 108 | 105 
178,808 Do. do. do. £8 paid 000 [Ir 10 eee eee eee 81— 82 eee eee 
61,088 Do. do. Pref. half-shares £8 paid [TII eos eee МУ) m 24— st 81 3 
71,447. Do. do. Def. do. £5 peid [I [II TT] TII eo 61— 5 5 52 5} 
630,0002| City and South London Railway .. Stock 18%) 19] 23 65 — 67 ха 65 — 67 xd 
22, 500 Do. do. Ord. shares, Nos. 1 to 22, 500 one 10 cee 000 eoo 02 64— 62 * 
82,008 prompto: & Co., 163 lee 82,008 os Debs, : e ST 8| .. oe "m. 4 84— 4 eee 
st 
эз | Жаша aman tia M ten A ыш рген : gl оа Pg H- ad e md | o 
; son & Swan Е 090, 5 6 6 li— 2}x i— 2}x a 
17,189 De do do. ' A" Shares, 01—017,189 | 5 te 6 3 6 e 4 — 4 — 6xd| .. | 
844,028 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... | ... |... |95 — 97 95 — 97 T өз 
112,100 | Electric Construction, 1 to 112,100 . i w | 2| 8 6 6 21— 29 н 98 24 | .. 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 АІ 2 7 7 7 8 = 84 84 TD one 
140,800 Do. do. 4 Perp. lat Mort. Deb. Stock ». |Btook| ... ves .. [108 —105 102 —105 ees dá 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... ses 8 |... m oF í— i 1— id vis гез 
9,0001 | Greenwood & BMI, 7 % Oum. Pref., 1 to 9,600 oe | 0 | 7 7 7 11 — 18 11 — 18 TT jak 
15,000 tae (W.T  Tolograph Works ks, Ord. ies - 6. | 10 | 10 12 14 25 — 26 eis „ 
8,000 E y ^ Pref. eee өөө 10 7 7 7 20 ем 22 | eee eee eee 
50,000 D ао ре! Stock... Stock 44 4d .. |111 —114 111 —114 113} "T 
50,000 India-Rubber, ЕЗЕРА tue T 10 | 10 10 10 Y 21 — 22 21 — 22 РУ T 
800,000 Do. do. do. lst Мө Debs. 100 eee coe TT 102 —106 102 —106 103. eee 
87,500 ч a Overhead Railway, ee eee soe eee 10 2; 83 8} 75 — 14 7§— 1 eee ee 
10,000 do. £10 paid eee TT 10 5 5 5 184 — 14 181— 13$ "TY • 
87,850 | T raph Construction and шы" 12 | 15 15 15 — 88 — 404 | .. 
rens Td ph Pia » Deb. vigo a 3 1,600 Bed 1009... 100 TT "T eo 103 —106 108 —106 T" T 
, agre acturing, ов. ©, to oes 5 00 see eee 91— 91 92 eon oon 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20, 000 5 eee eee 8 51— 62 54— 6 ooo ose 
540,000 Waterloo and City Railway, Ord. Stook ТҮ еое eee 100 aoe ee 8 % 102 —106 102 —106 xd 103} ee 
t on Li Btock ess otherwise stated all зыга are 
eer Dividends marked § are or а year consisting of the latter part of smo Unies otherwise sated the next, и 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
eB ham Electric Supply, Ordinary £5 (fully paid) 84—94. National Electrio Free Wiring, 10s. paid, А; —. 
British Aluminium, Ordinary, 9—10; @ 1 Pref., 10— Smithfield Market Electric, 2—4. 
Hou Но, 44% Debentures of £1 1062308, 9T. Parker, £10 (fully paid), 19. 


htsbridge Electric Ligh ; Ordinary Shares 
£5 (fully b 18—14; lst . 6%, 25 
е ve 106—109. Dividend, 1898, 


Mà урм ‚7 


* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, August 23rd. 
OHEMICALS, &o. META „ фо. (continued). This weak. Last week. Ins. or Dec. 
f Ebonite Rod ee ee өө per ib. 8 8/- ө 
„ per owt. ДРЕА Bor ER : a — 280 406 : 
E „ N «. per ou. f „ Wire (basis price) .. per lb. 1 19]. . 
E „ Onxalio.. es e. per owt. m а f n Sheet... - ee рег ton . 
€ n Bulphurio oe өө ee per owt. g н Rod e. ee per ton £88 £68 У 
55 oe... ced per owt. 85!. п German Silver Wire .. .. per lb. 1/6 1/6 oe 
в Ammonia, Muriate (crystal) .. per ton 425 5 h Gatta-percha, fine T e. per Ib. 6/- 6/- „ 
в " " „ per ton 928 A94 h India-rabber, Para fine ee per lb. 4/8 4,2 to 4/8 .. 
в oe ә» per ton 46 15 € Iron, Charcoal Sheets. . per ton 418 £18 x 
a Bisulphide of Carbon .. . per ton £165 £15 is € „ Pig (Cleveland warrants) per ton 65/- 68/6 1/6 ine. 
а Borax ee ee өө ee per ton 816 10 216 10 ee 6 » according to size per ton From 411 From £1 ee 
e Bensole Le) T А oe рег gal. 77 77 5% € , Ветар, vy m per ton | 60/- to 56/- | 50/- to 55/- . 
в " ee ee per gal. Lj as € 4, Wire vanised No. 8.. рег юв | 418 15 £18 15 . 
а E Nis . „ DOr 25 #95 А g Lead, Ingot ..  .. per ton #1410 £14 10 . 
в Ni „ рег ton 498 10 898 10 e 9g n н Sheet perton | 415 7 #15 76 ° 
в „ White „ per ton 481 281 i a Senganin Wire No. И, . per lb. . 8j- . 
TN LIED MEC PR OU E 
в m ca (in o al cases), в r ; à Я ; oe 
в Na the, T ad (90 % at pp d , ^ » medium EI lb. 15 10 26 1$ 6 90 ee 
is EN а ix рег gal. 6/6 5 КА d шыл per lb. 8/б(о7/- | 3/6 to7/- ee 
в Potash, Bichrom casks.. per lb. а. + p Phosphor Bronse, p ин сенн per lb. | 1/1 to 1/4 1/1 to 1/4 
= „ Caustic (5080 % . per ton к р nse pi ed bars &rods per lb. | 11 to 04 | 1/1 to 1/4 e, 
в isul oe ee рег ton 496 £85 КИ p " rid strip & sheet per lb. From 1 From 1/84 ve 
We. . B n sio | seu өз © Вок Bronze Wire :. . Borte: 10 fl. 0 y1 10. 10 1 >. 
e ee ee um ronze ee е 2 
dam vs Der zen £6 46 б agnet, aco dg to desen р. ton 6 From 415 ' 
в п oe per ton 85 10 &5 10 ee í oe ee 458 * 
в " базар per ton 45 45 g Tin, ve „ А . per юв | 4146 10 £146 10 ee 
в Caustic (white 70 6% ee рег ton 81 10 87 10 MS f v E per lb. 1/ ve 
aon T oo ee per ton £8 48 vi n wire Nos. 1 to 16 per lb. 1/10 1/10 es 
в „ Bichromate, casks —.. per lb. 344. 944. йе p White Anti - fri 
METALS, &o “White Ant" brand per 440 to £70 | 440 to £70 е 
, iY е 1010, bundles pr lb à i 
атаа ҮҮ! in ton . per ton 29294 294 T | n Best lea. por lb. 4 4 
eek, in ton lots. per ton | 2191 4191 ; j »„ Hemp,8plylolbs .. : L 
p Babbite's me sisal i шро. г: ber ton | 49000 £160 | £90 to 41 i J 5 101bs. per Ib. ° 
в du еам ше S bo LA) basis ais per Ib. sn |o» Jule, 180 Ibs, rove o per ton sio | дїй 
Wire, je КОРУ Ib k Zinc, Sheet Sheet (Vielle Montagne bid.) p.t. £928 £38 10 10s. dec. 
сас ed b 9 Quotations su b 
a Messrs. G. "TA Oo. | Rubber wi Oua Foroni.. and k Messrs. Morris Ashby, Limited. 
b The British Aluminium Company, Lid. e Telaprepa Works Company, Lid. m Mesars, W. T. Glover & Co., Ltd. 
c Mears. Thos. Bolton & Sons. {Мн ames & Shakspeare. n Messrs. Р. Ormiston & Sons. Ім. 
d Messrs, F. Wiggins & Sons Messrs, Jacksen & ТШ, о Messrs. Johnson, Hand й Оо» 4, 
6 Mesers. Bolling & Lowe. The Phosphor Bronse Company, 
| Messrs. Henry О, Yeo & Os, 
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UNFAMILIAR APPARATUS. 


flow down hill in a pipe of some capacity and suddenly stop 
the outlet. Tbe descer ding water cannot be thus instantly checke, 


supply of water may be used to forcea pure water up the delivery 
pipe. A ram may be counted upon for an efficiency в. смора 


tinuously, it ipit run h pean * а pes Е 
continuously, itis surprising how а ашап supply aggrega 
daring а 24 hours day. Rams are made to give as igi as 400,000 
gallons per day, and rams are made that will forco water as high as 
800 feet. It is very much a question of proportion. To the engi- 
neer, the interest of the ram is that it can be employed in situations 
where any other form of water-raising apparatus would be much less 
suitable, and it can thus be conveniently used to force water from a 
distant stream to a steam-power atation. Asa rule, in this country a 
ram will be unaffected by weather. They are usually placed in a 
brick chamber, well protected by earth g from frost, and their 
supply can generally be drawn from tho stream at a proteran point, 
sufficiently so to ensure constant working so long as there is a flow in 
the stream. We have ourselves known hydraulic rams to have been 
at work many weeks without even being seen during the time. We 
think station engineers might with advantage consider the question 
of using rams under certain circumstances. 


CO-OPERATIVE PRODUCTION. 


Ir is an easy matter for the wor man to combine for purposes 
of purchasing and distributing goo When he does so we do not 
find that he inquires too curiously into the origin of the goods he 

rohases nor as to whether they have been produced by sweated 
Bbour !—all he appears to care for is that the price shall be low and 
the quality high, and the bonus, or dividend, or surplus, call it what 
you will, be high. But co-operative production has far less 
attraction for him, and this was well brought out by Mr. Gerald 
Balfour when opening the Exhibition of the Labour Association for 


Promotin tive Production on the 15th inst. From the 
tenour of Mr. ur's remarks, it would ap that he regarded the 
as due to the fact that 


employ 
sary salaries, and they did not invest the manager with the necessary 
supreme auth to command sucoess. These elements of 


shareholder, is also, perhaps, a low-paid worker. He is apt to con- 
sider himself as badly treated if ordered about by the manager, who, 
haps, holds no shares. The so-called tive Ootton Mills of 
Гассе то ure often held Е as examples of what can be done in the 
way of co-operation, but 
strictly co-operative concerns, but are really 
panies with a (ree мк (o their кыш. М Г шры counselled 
moderation ertaking of production by co- opera- 
tors. He pointed out as above and otherwise that co-operation 
involved several weak points, and his advice was to restrict co- 
operative efforts, for a time at least, to such industries as involved 
the fewest of such weak points.  Curiously enough, though the 
statistics of English and Scotch co-operative production were not 
favourable, in Ireland they were better. Though the Irish movement 
was only 10 years old, there were already 400 co-operative societies 
in Ireland—banks, agrienltural societies, but chiefly, we believe, 
dairies. Those who know anything of the conditions which obtain 
on an Irish farm, and the absolute heedlessness of dirt, cannot but 
well the reasons for the defeat of the Irish by the Danes. 
ually will they appreciate the great advantage of the clean built 
dairy away from farm buildings, to which each small farmer may 
bring his few gallons of milk, and have it converted, in a cleanly 
manner, to a marketable article. But after all, the co-operative dairy 
in Ireland was undertaken by men who did not seek employment in 
the dairies; they are themselves the producers of the raw material, 
which we presume they are credited with, according to its value, by 
lactometer or other recognised system. As Secretary for Ireland, 
Mr. Balfour no doubt has opportunities for gaining an insight 
into the Irish movement, which he во well referred to, and with which 


ey are not fair examples. They are not 
ont, joint-stock com- 


he rounded off his speech. But while we fully recognise the great 
benefits to be obtained from co-operative dairies in ‚ We вее, 


water to hand, whereas the dairies are able to afford the 
expense of a bored artesian well, and of steam for cleaning 
utensils. They can afford De Laval separators; but a co-operative 
енщ shop cannot afford anything that is not within the reach 
of a wealthy private firm or of a joint-stock company. None of the 
reasons usually advanced in favour of co-opera оо pecie to make 
Irish dairies a success. The Irish dairies employ pai , who 
are not oo-operators in the sense of being proprietors, and any private 
capitalist could establish a dairy with equal success, and many would 
do so but for fear that some fine day their raw material would be 
withheld from them without reason. They would awake to find they 
had been boycotted for some fancied wrong they hai done. The 


sense seems to strangely absent. 

is also required ; & stranger may do 
his beat to establish an industry, and he will meet with every pos-. 
sible form of obstruction. There is no incentive to lay out capital 
in such a country, and the result is the general ruin which is so 
apparent in the South and West. The success of the tive 
movement in Ireland does prove what is possible in the country, but 


it tells us only too plainly that all this late success could have been 
. achieved years ago but for the uncertainty under which capital is 


invested in Ireland. Exactly the same process has been going on in 
England for some years under the auspices of the Amalgamated 


Society of Engineers, and if the check of 1897 be not permanent, 
it will reduce lish industry to as low an ebb as that of South and 
Western Ireland. 


THE GLASGOW TRAMWAY ENGINE 
CONTRAOT. 


Tux following important letter on the above subject, to which we 
make reference at length in another column, appears in the 
Manchester Courier :— 


" Soho Iron Works, Bolton, August 16th, 1899. 


" Bir, —The Manchester Courter of to-day contains a paragraph to 
the effect that the Glasgow Tramways Committee had yesterday 
accepted the tender of an American firm for the engines required for 
the new power station at a price rather more than twice that ten- 
dered by a Glasgow firm of engine builders. We also submitted a 
tender for the engines, our offer being some £20,000 below the tender 
which is now stated to have been accepted, and we think we, and 


. Our expe- 
rience in connection with this contract will probably be of interest to 


engine builders. | 
On perusing the specification we found it to contain a num 

of anomalies which required explanation before we could p any 
reliable tender, of which the following are m :—(1) Oross- 
head pins as as, or larger than, the crank p (2) A piston 
rod 10 inches in diameter for both a single 88-inch low pressure 
cylinder and for each of the two 60-inch cylinders named as alter- 
natives, the high pressure rod in each case being 9 inches in diameter. 
(8) A single 88-inch cylinder named as the equivalent of the two 
60-inch ones, 85-inch b the actual equivalent though a still 
smaller one might reasonably bs used, owing to the loss by friction 
being less with the two-cylinder design. (4) A cou mg er tat 
desired between the 100-ton fly-wheel and one of the gs А 
porting it. (5) Crank discs, apparently of cast-iron, in wg of 
steel or wrought-iron cranks universally used in Еп marine 
practice for similar shafts. (6) A 32-inch crankshaft for tting 
4,000 to 5,000 T. H. P. at 75 revolutions, against the 18-inch shaft which 
would about accord with English marine practice, the strengths of 
the two being as 54 to 1. (Owing to the fly-wheel being interposed 
between the engines and the generator, the stresses on the crankahaft 
would Ъз much less severe even under the conditions of electric trao- 
tion than in the case of marine engines, liable to race in heavy 
weather) (7) The suggested number of bearings and sections of 
shafting would not fit any usual arrangement of shafting that we 
could think of. (8) An oil pump specified to be of 'cqual capacity’ 
to a 2-gallon lubricator. 

With these anomalies before us, and being anxious to go folly and 
seriously into the matter, we sought and obtained an interview with 
the committee’s engineer, visiting London for the purpose. No 
explanation was forthcoming, but it was pointed out that the dimen- 
sions, &c., were only ‘suggested,’ and we were requested to tender in 
accordance with our рео This we did, submitting full designs 
and particulars, and — We have given a great deal of con- 
sideration to the design and cost of the engines for which we have 
now the pleasure to quote you, being very desirous of obtaining the 
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order for them; but we fully that even the somewhat 
voluminous papers we are now sending to you do not by any means 
cover the whole ground, and we wish to express our readiness and 
desire to have the opportunity of discussing the various poiats with 
your engineer, should our tenders be acceptable to your committee ; 
and, in such case, we have no doubt that we could come to a full and 
satisfactory understanding as to both the general design and the details 
of the engines which are required.’ 

" We next received an official communication to the effect that 
whilst the total weight of our engines seemed satisfactory, our 
dimensions differed so much from those specified that it was desired 
to know whether we were pre to accept the latter. We replied 
that the fication not being quite clear we could not give an 

uali answer, but asked an interview in order to arrive at au 
understanding. This being declined, we submitted further designs, 
explaining the nature of our difficulties, and offering to go further 
into the matter on being informed as to the wishes of the committee, 
also renewing our offer of a personal interview. 

“Оа the evening of August 14th we received an cfücial telegram 
from the town clerk, inviting our attendance at a special meeting of 
the Tramway Committee to be held the next day ' in order to explain 
any points ín connection with our offer, We gladly made a special 
night journey to Glasgow for the purpose, but, after waiting outside 
the committee room for some time, were told that the committee had 
declined to see any tenderers, and decided to recommend the accspt- 
ance of an American tender. 

"Bo much is heard at the present day as to orders going to 
America which ought to be executed in this country that we think 
the above account of our experiences and the difficulties thrown in 
our way cannot fail to be interesting to other contractors as well as 
to the Glargow ratepayers. · 

" We desire specially to call attention to the fact that in such a 
highly technical matter as that in question we were denied the 
opportunity of discussing or explaining a single technical point in 
connection with our tender or obtaining an explanation of difficulties 
involved in the в tion. Whilst personally we received every 
оше ощ the officials with whom we came in contact, we must 
main that we as a firm were treated in an unbusinesslike and 
inconsiderate way, if only on the ground that we were invited to 
tender for, though apparently deemed incapable of carrying out, во 
important a contract. On this point we venture to quote an extract 
from a letter received from one of the most important South 
African houses, to whom we have supplied a number of large engines 
for gold mining purposes, and from whom, in view of this business, 
we asked a comparison of our own and American engines. After 
explaining that these engines are employed under very arduous con- 
ditions, they add :—‘ Coming to the point of the actual quality of 
material workmanship, we may say that your engines are dis- 
tinctly superior to the American engines that we have seen, and 
which cover those made by the leading makers in the States. For 
instance, where you employ cast and wrought-steel the Americans 
generally use cast-iron. Weare bound to say that these American 
engines work well, but we are convinced that, iu point of durability 
and the important question of repairs, they do not compare favour- 
ably with your engines, and in cases where stoppages would involve 
serious consequences, we should certainly prefer to put down one of 
your engines rather than any American engine we have seen, and we 
have had very considerable experience. We may inform you that 
the leading American engineers have inspected the engines supplied 
by you, and have expressed their admiration of same. As far as we 
are concerned, we can only express our entire satisfaction with the 
engines yon have supplied us.'— We are, Bir, yours, &c., 


* For Hick, HARGBEAVES & Oo., LrurTED, 
" Andrew Reason, Secretary.” 
The E. P. Allis Company, of 39, Victoria Street, S. W., sends us the 
following copy of a letter adressed by it tothe Manchester Courier :— 


" August 22nd, 1899. 
“To the Editor of the Manchester Courier. 


"Bir,—We are builders of Corliss steam engines, and have for 


many years made a speciality of electric traction plant. In its 
interest we tendered to the specification issued by the Corporation of 
Glasgow for its tramway station engines. The Tramway Committee 
favourably considered our tender. The Oouncil refused to pass the 
findings of the committee, and we are informed that a new som- 
petition is to be opened. 

" We are, of course, unable to more than guess at the reason for 
zuch action. There was nothing in the specification at which anyone 
familiar with the demonstrated requirements of large electric traction 
plants could cavil Naturally it did not follow British practice, for 
the exceedingly simple reason that there is no such application of 
electric power in the United Kingdom. It was simply a model plant, 
designed in the light of t modern experience, with a view to 
oe the best economies to the municipalities to which it was 
o 


It was presumed by us that the committee to which the interests 
of 5 were committed knew what it was about, both in 
the on of its engineers and in approving the specifications 
prepared by them. We did not think it necessary to visit Glasgow 
to make personal appeals to the members of the Local Government, 
or to resort to the columns of the public press for support while the 
matter was under consideration. We tendered absolutely to both 
alternatives of the specification, and we certainly believed that an 
American house, invited to an open competition by a great ra- 
tion, might reasonably expect to be squarely and fairly dealt with. 

“ We repeat that the specification, as submitted to competition, 
embodied nothing but the results of the bast accepted practice of 


similar installations. The only ‘auomalies’ discovered by our 
competitors arose out of their ignorance of the conditions that exist, 
and their map sega of those methods of construction which 
have been found to best meet those conditions. Furthermore, aor 
advantage lay with the British builder. The engines are special, 
therefore all who tendered were on the same footing as regarded 
design, plans, patterns, &c. The Allis Oompany were handicapped 
by a 1,000 miles of inland and 3,000 miles of ocean freights. Ite 
engineers made that long and costly voyage to prepare their tender, 
not the ' special night journey to Glasgow’ (from Bolton!), which 
one competitor so pathetically deplores in an open letter to the press. 

“ Wo did not take it upon ourselves to instruct the Glasgow Oor- 
poration as to how a cheaper and less substantial and effective 
machine might be secured for its use. It could afford to purchase 
the best thing that money could buy, and we were luckily in the 
position of having at cur disposal the men and tools and facilities 
which could turn out the best—and the best was specified to us. 

“Oar competitors have devoted much time and space to a demon- 
stration of the various methods whereby they p to apply data 
derived from marine and сете расне: to the needs of the Glasgow 
tramway plant. That discussion may be of absorbing professional 
interest, may possess charms to the student of acrostios or anagrams, 
but we regret to say that we are unable to discover its practical value 
or its relevance to the question under discus:ion. The modern tramway 
power plant has been developed from 15 еы experience with tram- 
way plant, and from some 50 millions sterling which has been expended 
on such plants, and the day when workers on traction problems drew 
inferential designs from marine, or shop, or rolling mill practice is 
now ancient history. 

The long and short of it is, that instead of m the question 
openly and fairly, our competitors have endeavoured to bring such 
pressure upon the Glasgow Corporation as may induce it to accept 
ап eo their manufacture, even if it be inefficient, unreliable, or 
antiqua 

“If that end be attained, we fail to eco that any result is gained by 
the Corporation from the long and careful study of electric traction 
which has been made by the Tramway Committee and its engineers, 
involving expensive journeys to visit the representative modern 
systems of the United States and Europe. 

“ We feel ourselves aggrieved, and, we think, justly. 

“ Our tenders, prices, and ifications have been openly discussed 
and every advan now given to our competitors. We can see 
little of that fair play so hypooritically invoked in a ‘ competition ’ 
which is ed whenever a home competitor fails to secure the 
contract, or in re-casting specifications until the favoured bidder finds 
them adapted to his limitations. To invite American houses to offer 
under such conditions is not only absurd but radically wrong. It the 
game is to be played under such rules it would be vastly fairer to 
exclude the American manufacturer altogether, and not invite him to 
expend his time and money needlessly. 

“It is undoubted that a municipality has every right to decide to 
support home industry to the exclusion of all outsiders, but it may 
very properly be questioned whether the proper time to arrive at 
that conclusion is after outsiders, at the request of the municipality, 
have placed at its disposal all their data under the mistaken sup- 
position that serious business was offered. | 

“ Referring especially to Мевагв. Hick, Hargreaves & Оов 
criticisms which were set ont at length in your columns a few days . 
ago, we beg to say that the various dimensions of pins, piston rods, 
and cylinders on which they animadvert, coincide very closely with 
the accepted best American practice in such engines, and we would 
repeat that there is no other source from which practical results can 
Ъз drawn. It is useless to discuss why this be so, es eae as we do 
not presume that you would care to bave the whole theory and 

ractioe of steam engineering as applied to traction and wherein it 
ers from marine work, set forth at length in your columns. 

“Ia our copy of the specification no mention was made of a 
coupling in the two-crank engine. One was specified in the three- 
crank engine, but it was between the outer bearing and the generator, 
not as stated by Messrs. Hick, Hargreaves & Оо. All crank discs 
supplied by the Allis Company for such engines are steel, and the 
specification called for cast-steel throughout. They were not 
' apparently cast-iron,’ as Messrs. Hick, Hargreaves & Oo. put it. ` 

“Their statement as to proper strength of shaft is also incorrect. 
The shaft would have to stand a torsional strain equivalent to 
10,000 н.р. or more (instead of the 4,000 or 5,000 нр. they refer to.) 
It would also have to carry some 100 tons of fly-wheel. Mesers. 
Hick, AAT t Oo. sari Arr is the trifling fact that the 
necessary area of baring and lubricating surface has som to 
do with shaft dimensions. as — 

“That the suggested number of bearings would not fit any usual 
arrangement of shafting,’ of which Messrs. Hick, Hargreaves & Oc. 
have cognisance,is eminently possible. It is, however, one very usual 
in traction practice. Possibly, they may have overlooked that bearing 
between the 100-ton fly-wheel and the coupling, already referred to. 

_ We are naturally interested in the somewhat lengthy but ex- 
citing account of Messrs. Hick, Hargreaves & Co.'s various peregrina- 
tions and failures to meet the Tramway Committee and its engineers 
before their tender was considered. May we venture to suggest that 
‘the officials with whom they came in contact,’ evidently went to a 
considerable length of politeness when an engine maker, who was 
confessedly chasing them down to get them to take something the 
did not consider met their needs, ‘received every courtesy’ at th 
hands. Our own experience leads us to believe that scant courtesy 
would usually be meted out under such conditions. 

“ We have no objection to the ‘6-inch ad. reading columns’ which 
Messrs. Hick, Hargreaves & Oo. have ingeniously worked into their 
letter. That is good business, and we are not at all above doing the 
same ourselves when opportunity offers. We have a book of those 
ourselves which we are prepared to distribute broadcast. It would 
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have been better though if Messrs. Hick, Hargreaves & Oo. had 

taken their comparison between ‘American’ and English machines 

nearer home than Africa. The Allis Company now show a consider- 

able number of iq дын of their make running in Hugland, which are 

already available for purposes of comparison. By the end of this 

year, when the lants we have now in hand for the Central 
don Railway, the 


' material and workmanship’ goes. Possibly the reason the Glasgow 
position was on the soore of 


surpassed 
e weight and 


ivery could be made. All good points,and well worth serious 
consideration. 

„With our very sircere ap >logies for intruding so greatly on your 
valuable space, and like Messrs. Hick, Hargreaves & Co., ‘appealing 
to your sense of fair play to insert this letter in your paper.’ 


“ We are, Bir, 
“ Your very obedient servante, 
“Тнв Epwarp P. ALLI Co.” 


. The following letter appears in the Glasgow Herald :— 
" Caledonian Hotel, Fort William, 


“ August 18th, 1899. 

* Bir—On a holiday in Scotland I have been following with 
interest ae анна of the Glasgow electrical tramways and the 
ы кыш аы saa it con will pes нш 

А you о 
. ' Mr. Paton must ашы 


working for tramway N in the world had been made by 
eers.' w me 


American } 

would not many American engines, but absolutely as good, 
efficient and econom mschines by makers such as the Goerlits 
Company (Germany), Franco Tosi (Italy), and Vanden Kerchove 
(Ghent). Corporation of Glasgow, if real Free Traders, could 
therefore quite as well have asked any of the above Continental firms 
to tender, and I know they would have got quite as good an engine, 
delivered and erected within 12 months. But really there was no 
need to go outside the United Kingdom. Engineers such as Mesers. 
Hick, Hargreaves & Oo., of Bolton, or Messrs. Browett & Lindley, of 
Patricroft, Manchester, could easily supply what was required without 
fear of constructing fly-wheels that burst, as they do in the U.S A. 
But one cannot blame Mr. Parshall. As an American, with purely 
American experience, he has a bias in favour of engines he knows; 
and that is natural. Glasgow appointed him, and must take the 
, however, it appears strange 


greater ex in 


largest engineers, the Allgemeine Elek- 
tricitáte-Geselltchaft '; and, although we could have offered Glasgow 
quite as good a plant as any American firm, we did not tender, as it 
appeared a foregone conclusion that the orders would go to American 
firms, such as the Allis Company, the Thomson-Honston and 
Westinghouse Companies. Онавгяв Weiss.” 


SOME COMMENTS ON THE HARTFORD 
LONG-DISTANCE TRANSMISSION PLANT. 


Вт Е. K. SCOTT. 


TRE introdnotion of the rotary converter into practical elec- 
trical engineering has brought forward a number of special 
features, and one of the first papers to give particulars of 
these in any detail is that recently presented to the National 


Electric Light Association at New York by Prof. W. L. 


Robb. The author of the paper describes the conditions 
under which the two-phase transmission plant at Hartford is 

; the difficalti.s met with; he way they have been 
overcome, and the advantages which have been found in the 
combination of rotary transformers and accumulators for 
electric lighting. 


As the system described is more or leas on the lines which 
are about to be introduced at Manchester by the Metropolitan 
Electric Supply Company, the Blackheath and Greenwich 
Electric Supply Company, &o., the following summary of the 
main points in the paper, and the discussion, may be of 
interest :— 

GENERATING PLANT. 


Power is taken from the Farmington river, about 11 miles from the 
city of Hartford, and the water-power at present developed is capable 
of delivering 1,200 Hr, the energy being transmitted by two-phase 
current at 10,000 volts and 60 а per second. 

Steam Plant.—There is an auxiliary steam plant in Hartford itself, 
consisting of two compound condensing Oorliss engines having а. 
combined capacity of 1,600 нр. These engines supply the power to 
operate one 600-xw. alternator and one 400 xw. rotary transformer, 
the latter so arranged that it can bs connected with engines and 
operated asa direct or as an alternating current generator. Tae type 
is known in America asa driven ro*ary." This rotary machine is 
worked as a generator whenever, owing to low water or repairs on 
the transmission line, the supply of alternating current is insufficient 
for the alternatiag current load and all the rotary transformers. 

Parallel Running.—'The three generating units—two operated by 
water and one by steam—have been continuously run in parallel 
during the last three years, and no difficulty whatsoever has been 
found, althongh the two sets of plant are of course 11 miles apart. 


ROTARY TRANSFORMERS. 


Three rotary transformers supply direct current to the three-wire 
system. One, mentioned above, has a capacity of 
400 xw., and is located at the steam plant. To others have a capacity 
of 250 Kw. each, and are located in a battery sub-station, which is 
situated in the heart of the business section of the city, and about 


speeded u 
being supplied from the accumulators. 

Alteration of Voltage —The machines are so designed that, by 
cutting in or out turns of the p of the static transformers the 
vol on the continuous current side may Ыз varied between 290 
and volts. This wide range of voltage is necessitated by the 
fact that the rotaries are at times run directly on the line, and at 
other times used in charging the battery. Tho rotary transformers 
are two-wire, and simply supply the current to the outside wires of 
the three-wire system, the neutral wire connected with the 
middle point of the secondaries of the two с transformers. This 
pone being always midway aas tric pressure between the 

wo terminals of the rotary transformer. 

Treatment of Carbon Brushes.—When first started there was con- 
siderable sparking at the commutator. It was found that very soft 
carbon brushes gave the best results, but without special treatment 
the sparking, although diminished, was still excessive. Tae follow- 
ing method of trea the brashes was found effective. The carbon 
brushes are first raised to a red heat, and then plunged in ordinary 
lubricating oil and allowed to cool. | 

Pumping of the Rotaries.—At the onteet considerable difficulty was 
met with in preventing pumping when the nes were supplying 
power to the system, the pumping being traced to the variation in 
the angular of the engines. It was found that the tendency 
could be checked by таун g the field excitation of the rotary trans- 
formers, or by temporarily throwing a portion of the load on to the 

rage . transformer, when tested by 
* do be free from any pong | to pump, either when 


to be cumulative; it is very easy to stop it if the proper remedy is 
applied as soon as the tendency is noticed, but if allowed to go on, it 
quickly gets bsyond control. The impossibility of running the three 
rotaries together necessitated some cure, and this was found in attach- 
ing copper strips to the pole-pieoes of the machine. 


SYSTEMS OF DISTRIBUTION. 


Two systems of distribution are used :—(1.) In the central portion 
of the снн ison the three-wire, 220-volt, direct current 
system. ө feeders are lead-covered cables, drawn in cement lined 
ducts, and the distribution by Edison tubes and partly by 
lead-covered cables drawn in ducts. (2) Outside the central portion 
of the city the feeders are supplied with two-phase alternating cur- 
rent at 2,400 volts pressure, and the distribution is on the three-wire, 
220-volt, system, supplied from 10 or 20 xw. transformers. This ser- 
vice is partly underground and partly overhead. 

Continuous Current Motors.—The direct-current system of distribu- 
tion was adopted for the central portion of the city, as being the 
only one on which all kinds of service could bs given from the same 
wires, especially if those wires were placed underground. In this 
section of the city a number of motors are frequently 
stopped and started, and it was considered that induction motors 
operated under these conditions would seriously interfere with the 
lighting service. 

Induction Motors.—In certain sections of the city where the motors 
are in continuous use—for example, when they are used for running 
machinery in factories, and bei id are only started twice a day, 
there is no difficulty in operating induction motors and lights from 
the same system of mains. 
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Are Lighting. —The атс lamps are all of the enclosed type, some 
being operated by direct current from the three-wire network, and the 
others worked in se:ics from constant current alternating trans- 
formers. About 400 watts are supplied to each alternating current 
lamp, the transformers being operated from sub-stations. The 
inspector of the district tarns the fights on and off, and visits the 
transformer house ox ce only during the night. The transformers were 
practically automatic. They were made of two stationary coils and 
two movable coils, balanced on knife edges. The only motion is at 
the knife edge when the transformer is started and stopped. 


AOCUMULATORS. 


The storage battery has a capacity of 2,500 m.P.-hours at а five- 
hour rate of discharge. Allthree rotaries and the battery supply 
currents to the same three-wire direct-current system, the batte 
being st all times kept on the line for the purpose of regulation, ап 
to meet any emergency call for extra power. 

Maintenance Guarantee.—The battery was bought under a five-year 
guarantee, which has since been renewed for five additional years. 
The renewals have not been in excess of what was expected, and no 
investment of the company has been considered more satisfactory 
than the battery. Whenever any plate or number of plates have lost 
one-third of the original capacity, they are replaced by new ones; in 
this way the battery capacity is never less than 90 per cent. of its 

nal amount. 

Advantage of Combining Rotaries and Cells.—The advantages of 
the rotary transformer and battery system to the Hartford Oompany 
have been very great, for they have been able to use a great quantity 
of water-power that would otherwise have gone to waste. This has 
been atilised at the peak of the load at the time when power is most 
valuable. The total output of the water-power during the past year 
was over 90 per cent. of the possible output. 

When N by steam the engines have been run at an econo- 
mical load, the advantages of the storage battery being nearly, if 
not quite, as great in connection with the operation of the steam 
plant as of the water plant. The regulation of the system is much 
better with the battery than it could possibly be without it, and the 
service is much more reliable. The interlocking of the bat i 
the alternating current by means of the rotary transformers makes 
the battery act as a regulator on the alternating current system as 


. well as on the direct. During the day time on Sundays the entire 


load, both direct and alternating, can be carried by the storage bat- 
tery. The battery has frequently been allowed to feed the alter- 
nating system through the rotaries. The transformer and battery 
station is operated by three men—the superintendent (an expert in 
tbe care of batteries) and two switchboard attendants. 


It will be seen from the above that Prof. Robb is most 
enthusiastic as to the value of a storage battery in connec- 
tion with electric lighting. It is a curions thing that the 
American engineers should be only just recognising that, for 
regulation, and to carry over the peak of the | there is 
nothing to equal the use of accumulators. The guarantee of 
90 per cent. for five years is a particularly good one, and 
shows that the American accumulator manufacturers are 
more enterprising than the British firms. 

The method of varying the voltage on the continuous 
current side of the rotary by cutting in and out coils of the 
static alternating current transformers is interesting ; if for 
nothing else, that it shows that the subsidiary booster is not 
an absolute necessity for charging cells in large stations. 
The writer thinks, all the same, that the ter has 
come to stay. ` | 

If the method of quenching carbon in lubricating oil does all 
that is claimed in the way of stopping vicious sparking, it ranks 
ав an important discovery. In any case it is easily tried, and 
the writer trusts some engineers-in-charge will write saying 
whether they find the method beneficial on English machines. 

The question of the pumping of rotary converters brings 
forward an soe Saleh question for engineers on this side, as 
there are very few ры in England where the even turning 
of a water-power plant is obtainable. It is true that we have 
the three-crank high speed engine, and if umping does occur, 
the method employed at Hartford can be used. It is just 
a question, however, whether it would not be better to fight 
shy of the rotary converter altogether, and employ instead a 

-starting induction motor, coupled to one or two ordi- 
nary multipolar machines, as has been advised by the engi- 
neers connected with the Blackheath and Greenwich Oom- 
pany. Unless some method of greatly increasing the speed 
is adopted, as, for example, the writer's suggestion for 
running transformers vertically, the number of poles of 
the rotary converter must always be very much out of 

rüon to the output. If a draughtsman were to set to 
work deliberately to design a very bad continucus current 
multipolar machine, he would make it with three or four 
times a8 many poles as it need have, and place a set of brushes 
at each pole. Well, this is exactly what he has to do in 
getting out a rotary converter, because the number of poles 


is governed entirely by the speed and the frequency, and 
the armature must of necessity be parallel wound to get the 
proper connections to the slip rings. For power work only, 
there is something to be said for the rotary, because then 
the frequency may b» low, say, 25 or even less, and the 
number of poles so kept within bounds. For various reasons, 
however, 50 cycles per second is more likely to be used in 
this country. 

The neutralising of the armature reactions by having 
continuous current and multiphase alternating currents 
circling round one armatare core saves something in material 
(just as a single core continuous current transformer is 
cheaper than if two machines are simply bolted together), 
but it must be remembered that the rotary converter has to 
be brought up to synchronism either by a separate self- 
starting motor or else with current from the continuous cur- 
rent side. This latter method presupposes that there is 
continuous current to draw upon, which, of course, may not 
always be the case. a 

Assuming that 250 Kw. have to be dealt with, and that 
the live current is Die чода alternating current at, say, 
8,500 volts and 50 periods per second; also that the lighting 
is from а three-wire continuous current network, with 440 
volta across the outers, then a comparison of the two methods 
stands somewhat as follows :— 


| 


Self-starting induction motor, 
coupled to two 
ordinary multipolar dynamos. 


| Rotary conyerter 
(running synchronously). 


— — — wee —M — — — - — — x — 


Two static alternating current None required, the full voltage 
transformers, one in each being taken straight to the 
pbase. induction motor. 


—— — — — ч — <. ————— 


F.ur heavy low tension cables 
from the transformers to the 
slip rings of rotary. 


— ER — — — —— ————————— — 
3 = a 


None required. 


Rotary at, say, 500 revo- 
lutions, bave 12 poles. 
At armature must be parallel 
wound, there will be 12 sete 
of brushes to care for. 


there would bo only two seta 
of brushes per mac 


To. get the machine into syn- | The combination is always self- 
chronism, a self-starting 
motor is required; or else 
switch-gear, to enable it to be 
speeded by working the con- 
tinuous side temporarily as a 


need for special switch-gear on 
the continuous current aide. 


motor. 

Vol 460 volts across outers, | The voltage on each commu- 
with middle wire brought back tator, say, 290, the middle wire 
to middle point of secondaries conneoted up in the usual way 
of the two static transformers. Wide variation of vol on 
No lation possible on each each side by merely 
side of middle wire. field current. 


For charging cells the voltage 
is varied by cutting in and out 


turns of the primary windings gthening the fields of the 
of the statio transformers re- dynamos, or if "im a 
quiring special switch gear. booster can be u 


The rotary converter takes up less floor space, but there is 
very little, if any, difference in price. Something may be 
saved in the second case by using a two-commutator dynamo 
instead of two separate machines, or a single commutator 
machine feeding direct on the outers may, of course, be 
employed. | 


THE LONDON UNITED ELECTRIC TRAMS. 


Тнк London United Tramways Company has favoured us 
with drawings relating to its electrical lines within the 
County of London. The details of the scheme and the 
equipment were given in an article in our issue of 
July 7th. The line from Acton to Shepherd’s Bush, 
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"в Bush to Young's Corner, at the 
ary of Hammersmith, will be electrically 
equipped on the overhead trolley system, and will connect 
with the Kew and Hounslow line at Young’s Corner, so that 
the overhead trolley system will extend from Acton by way 
of Shepherd's Bush to Hounslow. 
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The proposed conduit syatem as shown on the drawings, 
which we reproduce, i» for that portion of the company’s 
lines between Young's Corner and eremith Broadway, 
as required by the London County Ooancil, a distance of 
about 1 mile. The roadway will b> supported on yokes 
spaced 5 feet apart, bedded on Portland cement concrete ; 

the depth of excavation required will be 

І 3 feet from the upper surface of roadway, 

and there will be a slot 4 inch wide in 

the centre of each line of track. Hand- 

holes with covers will be placed every 15 

feet, and manholes connected with the 

sewers for draining the conduit will be 
provided at intervals of 150 feet. 

In view of the importance of this sys- 
tem of the London United Tramways, and 
the interest which is being taken 
therein, we reproduce a map showing the 

d districts to be served by several seo- 
к tions, with the extensions proposed up to 
June, 1899. | 
' Mr. J. Clifton Robinson is the e 
to the company, Mr. Н. F. Parshall being 


WE 


the consulting engineer. 
i PE ` " з i 
рас — THE NATIONAL PHYSICAL 
LABORATORY. 


THE definite initiation of this important 


step in the of scientific en 
ing in Еп has now taken place, We 
reviewed in its aspect 


last year, when the stage had been reached 
of a consensus among the different autho- 
rities concerned as to the practical mode 
of carrying it ont. At that time the oom- 
mittee appointed for the purpose had 
devised a scheme the Treasury was likely 
to accept, and now Parliament has vot 
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the money, and the governing body of the new institution 
has been appointed for the | The Times of August 
Hn gave gome details of the arrangements that have been 
made. 

The үүтү Aeg be an extension of the Kew Obeerva- 
tory in the Old Park at Richmond, and for the purpose 
of the extension the Treasury is to find £12,000. 
` The annual income of the new institution will consist of 
£458, the endowment of the old labora from the Gassiot 
trust, of £4,000 from the Treasury, and of the fees received 
for the verification of instrumenta. These last have amounted 
annually to £2,700, and should uce a considerably 
larger income in the future. Thus the institution begins 
with an Income of upwards of £7,000 a year. 

Tho ultimate control is in the hands of the Royal Society, 
the immediate control in the hands of an exeontive com- 
mittee and a general board, any alteration in tke oonstitu- 
tion of the two latter bodies requiring the consent of the 
ет. This is, of course, the usual arrangement of public 
institutions in England, and is immediately modelled upon 
the constitution of the Greenwich Observatory. An execu- 
tive authority, a visiting authority, and an authority capable 
‘of altering statutes seem to combine in a convenient way 
the rigidity of a continuous rule and policy with the flexi- 
bility necessary for changing circumstances. Ita success 
ч requires that the executive should be У sus- 
ceptible of external influence, and the constitution in this 
cage, во far as can be judged from the information before 
us, promises well. The executive committee will ultimately 
consist of 17 membere, of whom five are official; viz., the 
chairman of the committee, the president, treasurer, and 
one secretary of the Royal Society, and the permanent 
meoretary of the Board of Trade. Of the other 12, віх are 
‘appointed, one by each of the principal technical societies ; 
viz, the Civil, Mechanical, and Electrical Engineers, the 
‘Naval Architects, and the Society of Chemical 1 
How the other six are to be appointed is not mentioned. In 
the first instance, the existing Kew Observatory committee 
will be represented by six members, but on the expiry of 
their term of office their places will not be filled up. 

This executive committee will report annually to the 
general board, a relatively large body, and will submit to 
them its scheme of work for the ensuing , Six members 
of the general board will be nominated by the six technical 
societies beyond the six appointed to the executive council, 
and it is evident'y anticipated that this strong еа 
tion of the commercial interests will keep the body fairly 
in touch with the practical requirements of the country. — 

The council of the Society has appointed Mr. R. J. 
- Glazebrook, the principal of University College, Liv 1, 

to be director of the National Physical Laboratory, and the 
following are the members of the executive committee :— 

Lord Lister, P. R 8., Lord Raleigh ( : 
Treas. R. S., Prof. A. W. Rücker, Sec. B.B., and 8 
(ex oficio), Oapt. W. de W. Abney, Sir N. Barnaby, Mr. G. Beilby, 
Bir E. H. Oarbutt, Capt. E. W. Oreak, R N., Prof. R. B. Clifton, Prof. 
G. O. Foster, Mr. F. Galton, Prof. O. J. Lodge, Sir A. Noble, Prof. J. 
Perry, Sir W. Roberts-Austen, Prof. A. Schuster, Mr. A. Siemens, 


Gen. Bir В. Strachey, Prof. J. J. Thomson, Dr. T. E. Thorpe, and Sir 
J. Wolfe Barry. á 


А W. Н. Preece, Mr. W. F. Reid, the 

1 of Rosse, Dr. В. Н. Scott, Mr. W. N. Shaw, Mr. О. E. Stro- 
meyer, Admiral Sir W. Wharton, and Sir W. Н. White. 

е following have also been requested to serve on one or other 
of the sub-committees above referred to:—Mossrs. Е. D. Archibald, 
O. V. Boys, Prof. Н. L. Oallendar, Messrs. Forbes, Carpenter, 
W. Н. M. Ohristie, J. Н er, Prof. J. A. Ewing, Mr. 8. Z. 
de Berranti, Prof. J. A. Fleming, Messrs. Б. E. Froude, E. Н. 
Griff h, T. Matthews, W. H. Maw, Dr. L. Mond, Hon. 


C. A. Parsons, Prof. A. W. Reinold, Captain Н. B. Sankey, Messrs. 
. J. Symons, Н. A. Taylor, Prof. В. P. Thompson, 
Messrs. J. I. Thornycroft, О. H. Wordingham, and A. Е. Yarrow. 


n 


great 

questions must be among those to be dealt with first. Of 
all the appointments Mr. Glazebrook’s is, of oourse, by far 
the most important, and we hope he will obtain a reputation 
for energetic administration and initiative not inferior to 


It is wasteful still, but it was more 


that which he now enjoys for scholarly exactness. Не has 
hitherto come into contact with electrical engineers princi- 
pally throngh his official comparisons of standards of 
resistance at the Cavendish laboratory at Cambridge. 


epee ...... ͤ—̃ ——Z—p—̃ä 


SOME CONSIDERATIONS AFFECTING GAS 
ENGINES. 


In connection with our recent remarks on the Westinghouse 
gas engine, it may not be amiss to go further into the sub- 
ject with a view to establishing some fixed idea as to the 
working of gas engines in the production of electricity. 
When the gas engine was first introduced it was wasteful. 
especially so in its early 
days. Almost the whole of the endeavours to improve gas 
engines are along the line of economy. Something of this 
is due to the fact that gas engines were more essentially the 
small manufacturers’ motive power, and the only available 
source of was the town main. Economy of 
more valuable than regular turning. 


ing 
of this ишер of action might be secured. Illuminating 
gas has 


more economical principle of hit-and-miss governing in favour 
of more waatefal Р 


up to its maximum load, it cannot be ot 
action under the hit-and-miss principle, and so far irregular 
as to unfit it, in the opinion o 


to lighting dynamos. 
The 


gas engines with not more than 1 Ib. of fuel. Under these 
circumstances, it may well be doubted whether it is worth 
while to neglect the gas engine simply because it works to 
best advantage when governing on тш of mod 
charges. Obviously, under any system of governing, the gas 
engine will be most: оош гы when it is working up to its 
maximum effort. When working near to its maximum 
capacity, it cannot matter much whether one or the other 
system of governing is practised, for it is only at reduced 
load that the difference of the two systems is felt. There is 
no difference in the engines to account for any difference of 
economy—it is simply a question of the gas mixture. In 
the Westinghouse engine, the less economical system has 
been adopted, a system so far adopted by few others, and 
wo believe by no maker of large engines. If the pure 
of а gas engine can lay down а gas plant and 
with the requisite steadiness for less cost than he can produce 
the same power by means of steam engines, we are inclined 
to think he will adopt such gas plant, even if he is told that 
he might purchase other gas plant, say, 20 cent. more 
economical, but not productive of equal regularity of turning. 
The large power user must have a certain steadiness of turnin 
effort. This is his sine quá non. Give him this and he w 
use that agent which gives it to him for least money. Offer 
him less regular turning at half the cost, and if he be a cotton 
spinner, he must decline the offer because he cannot produce 
an even yarn, and will also make much waste; if he be an 
electrician, he will have to decline again, because 

turning shows itself in an unsteady light; if he bea water- 
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works engineer, he will accept because a few per cent. 
matters nothing in pumping, and it is worth while to save 
even 5 per cent. of fuel and accept a speed variation of, 
haps, double as mach in doing so. It is claimed by the 
est inghouse Company that the cost of power produced by 
gas engines fed by gas from a central gasworks, the engines 
being placed where now the rotary transformers are placed, 
should not exceed 50 per cent. of the cost of power produced 
by steam plant with high tension and step-down transforma- 
tion. The suggestion is worth considering, but it should 
not be overlooked that if producer gas be intended, its 
volume per unit of capacity is very considerable, and a large 
gas an Кыл demand а gas main of 
corres ingly large capacity. 
Natural gas will bo connai in a Westing- 
house engine at the rate of 104 to 12 cubic 
feet per H.P.-hour. It must be remembered 
that this gas is ud rich; it has a calorific 
value of 1,000 B.T.U. per cubic foot; it 
is thus about tenfold richer than producer 
gas. Taking the case of an engine of 
1,000 H.P., the consumption being 10 cubic 
feet of natural gas per H P.-hour, we have 
no less than 100,000 cubic fect of producer 
gas to be conveyed to the engine. For 
argument, we will assume a veloeity of flow 
of 100 feet per second. The engine is using 
1,066 cnbic feet per minute, or, say, 28 feet 
per second, so that the pipe area must be 
nearly 36 square inches. Thus each 1,000- 
H P. engine would require a supply pipe 
6 inches square, and for gas at low pressure 
square pipes would be quite suitable. Ac- 
cording to Unwin, a desirable initial 
velocity of flow is 45 feet per second, at which 
velocity an initial preasure of 16°71 lbs. per 
equare inch will transmit 31,815 cubic feet of 
gas per hour through a 6-inch round pipe 5,000 
feet long, a rate less than half we have 
assumed above. Obviously, therefore, the 
question of gas transmission is of some 
importance, though the laying of a 6-inch 
pipe is not expensive, and 500 H.P., which 
could be carried by it, according to Unwin, 
is no small power at a eub-station. Con- 
sidering the cheapness of gas-power under 
"modern conditions there appears every 
reason to anticipate u considerable use of 
gas engines in the near future, if only gas 
engine makers will give an engine of 
sufficient regularity of turning effort as the 
Westinghouse Company now propor to do, 
and as any cf our Eaglish makers are at full 
liberty to do if they will accept the system. 
Is it not better to use 1 lb. of coal by 
gas power than 2 Ibs. by steam power? Yet 
the latter is adhered to, because when using 
its 1 Ib. of coal the gas engine is not at its best. It is 
clear that if economy is specially desirable the gas engine 
must be worked as closely to its maximum duty as is con- 
sistent with certainty of action. If hit-and-miss governing 
be retained for its economy then must it be considered —we 
refer here to power purposes only, and more particularly to 
traction work—whether the voltage variation, which goes 
with economy of gas, can be permitted. The question is 
very mach one for compromise between the best economy, 
steady turning and voltage, and fly-wheel weight. 
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THE NIAGARA SUSPENSION BRIDGE. 


THE new electric railway suspension bridge of the Lewiston 
Connecting Bridge Company and the Queenston Heights 
Bridge Company, now controlled by the International 
Traction Company, was formally opened to the public on 
Friday, Jaly 21st, in the presence of a notable assemblage of 

ests. Invitations of an elaborate character were issued by 

on. W. Caryl Ely, president of the International Traction 


Company, and these had the Stars and Stripes and the Union 
Jack in colours at the top. 

Electric cars are now ranping across the bridge, but, 
Bays our correspondent, the belt line, of which the 
new structure is to be a link, has not yet been inaugurated, 
owing to the lack of connection on the New York 
side with the upper steel arch. This connection will be 
made as soon as the Commissioners of the New York 
State reservation grant the necessary right. The new bridge 
has a cable span of 1,040 feet, and a suspended span of 800 
feet. It is 25 feet wide, and a single track for electric cars 
is laid through the centre of the floor. It is expected that 
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Тнв Niagara SosPENBSION BRIDGE. 


all the cars of the Niagara region will be fitted во that they 
can make the round trip. Оп the day of the opening the 
structure was beauti(ully decorated from end to end, forming 
а magnificent scene. The American and British flags waved 
at both ends, and both were cheered to the echo. | 


WHAT’S A’ THE STEER, KIMMER? 


So far as we can gather from the local press and otber 
sources, the Glasgow hubbub ie, as the Evening Times dubs 
it, a case of first she would, and then she wouldn't." 
If our information is correct, the electrical adviser to the 
Tramway Committee was commissioned to draw up a general 
ification, so that all engine makers wonld be free to 
tender on their own standards, but for the purpose of assist- 
ing many British firms, the leading dimensions of the prin- 
cipal parts were set forth, qualified by the statement that 
these dimensions were not insisted upon. 
Mesars. E. P. Allis and one English firm tendered to these 
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dimensions, but the other makers varied greatly therefrom 
and from one another. | 

We understand that the E. P. Allis Company were con- 
sidered to have sent in the beet tender, both as to design, 
weight, guarantees as to efficiency, &c., and delivery, with 
one exception to this latter point. Mesars. D. Stewart & Co. 
could have delivered in the quickest time, bnt as their 
tender was only for about half the sum quoted by the Allis 
people, there was probsbly some misconception on the part 
of these contractors as to the nature of the specification. 

We believe Mesers, Musgrave & Sons were well in the 
running for design and efficiency, but required 24 years to 
complete, as against the 20 months of Allis. 

евагв, Stewart have apparently taken some decided steps 
over the matter, and the upshot of the whole thing is, that 
the Council has decided that a new specification be issued. 

This seems hardly just to makers who have already ten- 
dend on a clear understanding of the requirements, since 
the Glasgow firm now knows what thoge contractors, whose 
estimates were in order, will again tender upon, and also 
their prices, and nobody seems to have thought that a similar 
с should be adopted with regard to the generators 
as well, 

En passant, we may say that a good illustration of the 
Allis type of engine was given in the ELECTRICAL REVIEW 
for March 4th, 1898, but we have but little information on 
this side as to what renders American engines ко superior to 
those of English manufacture for traction work. 

Daring the discussion which followed the reading of Mr. 
Cuningham's recent paper on “ Mechanical Traction by 
Electricity " before the Institution of Civil Engineers, con- 
siderable divergence of opinion was manifested as to the 
relative advantages of high speed and low epeed engines for 
traction work, some of those taking part in the discussion 
manifesting a preference for low speed, others for high 
speed, and a third section stating that they used either type 
indifferently. 

For our own part, we see no reason why the high speed of 
revolution which has become such a leading feature in Eng- 
oe practice should not be equally useful in traction 
work. | 
In the first place, the quick revolution engine is invari- 
ably a vertical, or, rather, inverted engine, whilst the slow 
epeed engine, or, at any rate, the slow speed engine which 
has been sent over here frcm America is as invariably a 
horizontal one. 

We are sure that there is ro necessity for us to dilate on 
the many points of advantage which the vertical engine hes 
over the horizontal type. It is quite sufficient to remind 
our readers that 30 years ago horizontal engines were com- 
ron in marine practice, and that to-day the vertical type is 
universal, and that, moreover, in central station practice the 


same tendency has been manifested. We could instance 


numerous electric light stations which have been started 
with slow speed horizontals, but continued with vertical 
engines at more or less high speed of revolutions. 

ere is too much tendency on the part of those who have 
not the necessary ability to think for themeelves to gels 
the view that the American practice is bound to be right 
because of the extensive experience they have had in matters 
connected with electric traction on the other side of the 
Atlantic. But is this necessarily so? We may remind our 
readers that in the States they were going on with belt drive 
and even wing countershafts long after direct coupling had 
been recognised as the best practice and become of almost 
universal application here. We have no doubt but that in 
the States, as here, the vertical type of engine will become 
standard for traction work, and that the speed of revolution 
will be materially increased in the near future. 

At present we take it that the type of engine which is 
being offered by the American builders as the best for traction 
work is either a tandem compound horizontal single-crank, 
with the generator at the side, as at Glasgow and Bristol, or 
a compound side-by-side double-crank, with the generator 
between, as for tre Central London Railway. How does g uch 
an engine compare with those previously described at the 
Waterloo and City station, for instance, as representing 
English practice ? 

We have already pointed out the great advantage the 
vertical quick revolution engine offers in the way of space 
occupied. No doubt the experience at some of the lighting 


stations we know of will yet be repeated in connection with 
some of the power stations for traction work under condi- 
tions somewhat as follows :— 

The necessity for additional plant is forcing itself upon 
the attention of the engineer, his station bas been built in, 
and land for extension is unobtainable ; it is necessary, there- 
fore, to make the most of such area as he bas left, or other- 
wiee to incur the very considerable outlay involved in 
building an additional station elsewhere. Under these 

і „although he may be preposses: ed in favour of 
low speed engines, he десш to the logic of facts, and 
goes in for high speed seta. 

We know of at least one important traction station at the 
present time where it is actually in contemplation to fill a 
the к between the existing low speed seta with a hig 
eped set of three times the power of those originall 
installed. | 

Of courte, with the reduced ground area, there is the smaller 


. building to cover it, and lighter travelling crane of less span 


required. The reciprocating parts of the quick revolution 
sets 5 less i сажа К ш 
parts of the low e, parta which, in the quic 
revolution engine, can be easily handled by one man; in the 
other engine they require a crane and a man to work it before 
they can be moved. Compare, for instance, the tize of the 
L P. cylinder at the Waterloo and City station with that at 
the Glasgow station. Although the Glasgow че is of 
approximately the same power the L. P. cylinder there is 24 
diameter x 24 stroke against 14 diameter and 9 stroke at the 
Waterloo and City station. Thedisparity is startling, and when 
it is considered further what such a large piston involves in 
the way of load on the bearings and the much greater impact 
there will be on the crank pins, particularly if a load is 
suddenly thrown on when near the end of the stroke, it is 
clear that all the advantages do not lie with the low speed 
engine, bearing in mind that the piston speed of the so- 
called low speed engine may be, and often is, higher than 
that of ita TEE revolution rival and that the impact 
depends on the piston speed and not on the epeed of 
revolution. 

Following on the large L.P. piston, it is not surprising to 
find that the American engine is distinguished by a large 
fly-wheel—in fact, for such an engine a large fly-wheel is a 
necessity if anything like even turning is to be had. 

The fly-wheel performs a double function—firet, to 
maintain a uniform angular velocity during each revolution; 
secondly, to serve as a reservoir of energy to meet the 
momentary variations in the load characteristic of the 
traction load diagram. 

So far as the first of these functions is concerned, the 
Waterloo and City engine has, of course, an enormous advan- 
tage. A three-crank engine with a complete engine on each 
crank is the nearest possible approach to absolutely even 
turning, short of a steam turbine. 

The American engine, with its single crank, is the reverse 
of this. Careful calculations we bave made have shown that 
to attain the same degree of even turning with the Glasgow 
engine, as with the Waterloo and City set, the fly-wheel for 
pe of the same power would need to be 16 times as 

avy. ; 

The large fly-wheel is, of course, useful as a store of 
energy, but when the enormous dimensions and weights of 
the fly-wheels on some of the American engines are con- 


sidered, one is constrained to consider whether the same 


result could not be obtained with something less. Take, for 
instance, the fly-wheels of the engines at the Brooklyn power 
station, particulars of which will be found in the Proceedings 
of the Institution of Civil Engineers for 1895-6, these being com- 
municated during the discussion following Mr. Cuningham’s 
per on the Montreal Street Tramways. Fly-wheels 24 feet in 
iameter, and weighing 65 tons, for engines of 2,000 H.P., 
and working in conjunction with armatures 10 feet in dia- 
meter, and weighing 27 tone, are of truly Herculean pro- 
portions. | 
We estimate from the particulars given that the kinetic 
energy will not fall very short of 44 foot-tons per E. H. P., the 
similar figure for the "Waterloo and City station being 24 


foot-tons, and the тегса of governing attained shows 


that even this may be reduced for the future. 
We have always understood that the close regulation on 
which American engine builders plume themselves was due 
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to the perfection of their automatic expansion governors, 
but it would seem that the immense fly-wheel effecta they 
use have more to do with it than the automatic expansion. 

Unfortunately, too, these large fly-wheels have an awkward 
knack of going to pieces when least expected, with results 
worse than a boiler explosion; in fact, one might almost as 
well have a powder magazine in the engine room as some of 
the American engines, from the sensational narratives which 
are received from the other side from time to time. 

We have seen some wonderful devices designed to meet 
this tendency of the fly-wheels to distribute themselves over 
the neighbourhood, but it does not seem to occur to our 
cousins across the water to alter the design of their engines, 
and so avoid the use of such monstrosities altogether. 

The English type of engine for traction purposes is gene- 
rally self-lubricating, which is a decided point of advantage; 
there i8 no running about with ой cans, careful adjastment 
of oil syphons, lynx-eyed supervision of numerous oil pipes 
to see that every bearing is getting its proper quantity of 
oil, and not too much of it either, no feeling the bearings 
at frequent intervals as with the low speed engines. This 
naturally results in a reduced cost for attendance. It is not 
unusual to enter a quick revolution station and find one man 
in charge of three or four 500-H.P. engines, but no one would 
think of running low speed seta of the same power with less 
than one man to each. | 

With reepect to oil consumption, this again is in favour 
of the quick revolation type. The same oil is used over and 
over again, with the result that the consumption is reduced 
to a figure which is surprisingly low, and not only does the 
low speed or semi-high speed open engine use a great deal 
more oil, but the oil is thrown about the engine room with 
consequent discomfort and mess. Specifications for open 
engines used to read “ Engines of the enclosed type will also 
be considered.” It is now common to find à paragraph 
reading as follows :—'* The engines muet be of an enclosed 
or cased-in pattern во as to be clean running and to avoid 
throwing oil about the engine room." 

Returning to Glasgow and its troublee, we may now con- 
sider what is likely to be the impreasion amongst engineers 
throughout the kingdom, since American firms have algo 
carried off (if the Tramway Committee's recommendation 
is approved) three-phase generators, auxiliary generators, 
exciter generators, transformers and rotary converters, and 
. boosters, to the tune of well over £100,000. 

A consulting engineer is appointed to advise the Corpora- 
tion at a fee not exceeding £10,000, whatever the capital 
expenditure. Presumably the object in view in making such 
an appointment is the saving of money by securing the best 
advice, во as to avoid, on the one hand, the risk of getting 
the work into the hands of incompetent contractors, who 
would land the Corporation in failure, and, on the other, to 
prevent paying through the nose to competent firms. If, 
however, the consulting engineer soars away over the heads 
of eminent engine builders, such as Hick, Hargreaves and 
Co., and Messrs. Musgrave & Sons, not to mention others, 
and recommends a higher American offer because the trans- 
Atlantic firm knows all about the work, having built so 
many similar engines before, does it not seem that money 
might have been saved by simply going in the first instance 
to a few of the best known American makers and placing 
oneself in their hands, without engaging an expensive con- 
sulting engineer at all ? 

The tramway department possesses a keen, shrewd, and 
able business man in Mr. John Young as general manager, 
an excellent and thoroughly ical engineer in Mr. Clark, 
and a perfectly com t and experienced electrical engineer 
in Mr. Le Roasignol. 

These gentlemen were surely able to put the requirements 
of the department in such form that competitive offers could 
have been obtained from those firms which are known to 
have carried out such work before, and they would have had 
no difficulty in deciding to order all the dynamos from the 
British Thomson-Houston Company, the rotary converters 
and transformers from the Westinghouse Company, and the 
main engines from E. Р. Allis & Co. The prices, probably, 
would not have been more than at present, and the consulting 
fee would have been saved. 

We do not aszert that this would have been the wisest 
course to adopt, but we do think that after employing a 
gentleman of such eminence as Mr. Parshall to draw up 


а spscification, English engineers should have had по 
difficulty in complying with it; that this was by no 
means the case is evidenced by the letter of Messrs. Hick, 
Hargreaves & Co., which we publish on another page, 
although the E. P. Allis Co. contends that it oontained 
nothing but the results of the best accepted practice. 
If everything had been plain N and the Amerioan offers 
turned. qut lower with more speedy delivery, there would have 
been an end of the matter, but if the estimates of com- 
tent English builders are below those of the Americans, 
ow is it that the expert is still obliged to advise the aooept- 
ance of the American offer at a much higher price ? 

What, in the eyes of the impartial observer, seems to have 
been done—and this is borne out by the Glasgow Evening 
Times — was to issue a specification with very little more than 
a general outline in it, and then a list of suggestions of what 
would be considered satisfactory, this list, however, not forming 
part of the specification, as there was no desire to hamper 
engine builders by tying them down to кри pattern. 

Quoting from the Evening Times, “ Mr. Parshall, in his 
reporta, pointed out that he had etroagly hoped that some 
British engine maker could rise on this occasion and tender 
on an engine in all ways suited for electrical traction work. 
It was with the view to assist them їп this direction that he 
gave dimensions and particulars in the specification. He 
should much prefer to be able to recommend the product of 
some first-class British firm, since he was alive to the feeling 
against engineers who recommended foreign-made apparatus. 
In the present case he had no alternative to recommending 
anything but the Allis engine. It was best for their pur- 
poses, the price was not unreasonable for what they кору 
to supply, and this could be considered quite apart from the 
fact that they had greater experience than any other firm, 
and could supply what was required with absolute certainty, 
and withont constructing anything that was new to them." 

When the tenders were in, the process adopted seems to 
have been, judging from Mr. Paton's exhaustive comparative 
comments at the Council meeting, to take the Allis engine 
as the specification and jadge all the others by it, condemn- 


: ing them in every detail wherein they differed from it. 


A significant remark was that of Bailie King, who said 
that if anyone had given reasons for taking back the minate 
which was before the meeting, Bailie Paton himself had 
done so, when he stated that if Mr. Parshall drew out вресі- 
fications for an engine, he could only draw one out for an 
engine such as the Allis people made. 

We have tried to ventilate this very important subject, 
important alike to the Eoglish engineering industry and to 
the Corporation of Glasgow, with a mind free from bias, and 
we respect the sentiments of our evening contemporary which 
concluded its editorial comments with the following :—“ If 
we must have the Corporation work done by purely British 
or purely Glasgow contractors, then the conditions of oon- 
tract should be drawn out accordingly. That would be bad 
business, but it would oertainly be more dignified than 
the system of inviting outsiders to tender and then search- 
ing for a loophole of escape. The city must above all things 
preserve ita reputation for fair req al | 

One thing is quite certain—the Glasgow Corporation has 
perfect freedom to seek the best machinery in the market, 
and if, in the opinion of their expert, who, presumably, has 
an intimate knowledge of all and everything connected with 
the best electric traction practice, the Шш is not forthcoming 
here, but is available and ready to hand in the States, he is 
within his rights in advising his clients to adopt a course 
which is based on the results of his own unique experience. 
If any blame attaches to anybody, rie ы should rest from 
the beginning on the shoulders of the Tramway Oommittee. 

We shall probably refer to this matter again in our next 
issue, when we hope to give our own opinion on the manner 
of drawing up the specification, which we have seen only 
since this article was written. 


Presentation.—Mr. C. А. L. Piiismann, who has left 
the Bradford electricity works, where he was assistant elec- 
trical engineer, to take up a chief engineership at Doncaster, 
was last Friday presented with a photograph of the members 
of the department, an illuminated address, and a travelling 
os Feary dressing case, by the members of the staff at 
Bradfo 
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NEW PATENTS AND ABSTRACTS or 
PUBLISHED SPECIFICATIONS. 


WHW PATHNTS.—1899. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


16,094. ^A watchman's electrical tell-tale system." A. EcksTEIN and H. J. 
CoarEs. Dated August 8th. 

16,133. “Improvements in method of and means for inducing and controlling 
magnetic circuits." THE British Тномьох - Hovston Company, LIAITED. 
(C. P. Steinmetz, United States.) Dated August Sth. (Complete.) 

16,188. “Improvements in alternating electric current motors." THE 
British THOMSON - Houston Company, Limitep. (C. P. Steinmetz, United 
States.) Dated August 8th. (Complete.) i 

16,140. ‘Electrical resistances and heating bodies composed of metallic 
V. I. Fersy. (Allgemeine Elektricitats Gesellschaft, Germany.) 
Dated August 8th. (Complete.) 

16,167. ‘Improvements in or relating to switches for electric traction 
systems," Н. О. JokbicxE. Dated August 8th. (Complete.) 

16,175. “Improvements in and relating to electric batteries." C. Luvetvu®: 
Dated August 9th. 

16,191. Safety guides for trolleys used in overhead electric traction." 
A. W. Murnay. Dated August 9th. | 

16,198. "Improvements in and connected with multiple switchboards.” 
Н. OPPENHEIMER. (Actiengesellschaft, Mix & Genest, Germany.) Dated 
August 9th. | 

16,199. “Improvements in and connected with switches for high voltage.” 
Н. OPPENHEIMER, (Actiengesellschaft, Mix & Genest, Germany.) Dated August 


16,200. “Improvements іп and connected with Iainpholders.” H. OPPEN- 
HEIMER, (Actiengesellschaft, Mix & Genest, Germany.) Dated August 9th. 

16,210. ‘Improvements in the inanufacture of thin tubes or sheets of copper 
or other metal by electro-deposition." S. О. Cowrkn-CoLEs. Dated August 9th. 

16,215. “Improvements in electrolytic baths." W. WALKER, jun, F. R. 
Wi kins, J. LoxEs, and J. LoxEs. Dated August 9th. 

16,225. “Improvements in conduits for laying electrice cables." W. H. 
Nichols and W. T. HENLEv's TELEGRAPH. Works Company, LIMITED. Dated 
August 9th. 

16247. "Ancw material adapted for electrical insulation and also for many 
purposes for which ebonite, wood, and such like materials are used." A. S3r1TH. 
Dated August 9th. (Complete. 

16,250. Manufacture of colouring matters and their reduction products by 
electrolysis." R. M. SAL. HE. Dated August 9th. 

16,207. "Improvements in electrical apparatus for sorting articles according 
to one of their dimensions," W.H. Lock and J. J. MILNER. Dated August 10th. 

16,285. “ Improvements in plugs for telephone switchboards.” E. D. PEAR- 
MAIN. Dated August 10th. 

16,290. “ An apparatus for the temporary closing of an electric circuit-current 
by means of Herz's undulations.“ J. Levy. Dated August 10th, (Complete.) 

16,293. “Improvements in the manufacture of leaden plates for secondary 
batteries or accumulators, and in moulds and tools to be used in such manu- 
facture.” P. J. Davies. Dated August 10th. 

16,300. “Improvements in safety fuses for electric circuits.“ E. T. GosLIx. 
Dated August Yth. 

16,308. An improved operating device for electric bells and house-telegraph 
signals." F. ScHocHHARDT. Dated August 10th. (Complete.) 

16811. "Improvements in or connected with dry core electrical cables." 
H. Savace and W. T. HENLEYy's TELEGRAPH WORKS Comrany, LIMITED. Dated 
August 10th. 

16,330. “ Impro menie in switches for connecting electrice machinery.” 
W. F. Јохкв. Dated August ЦЕ. 

16,886. “An apparatus for controlling the supply of electricity” W. L. 
Harpman. Dated August lith. 

16,850. “ А magnetic needle-threader.” M. Monitar and F. KERN. Dated 
August llth. (Complete. 

16.359. Improved system of telegraphy and transmission of currents of 
electricity." F. Веркі. Dated August llth. (Complete.) 

16,869. Duplex electrical alarm.“ А. R. WARDEN and A. HUNTER. Dated 
August П. 

16,373. "Improvements in vibrating switches or contact breakers for induc- 
tion coils, bells, and the like.“ J. Burns. Dated August llth. (Cornp!ete.) 

16,342. “ Improvements in connection with spindles and the driv ng of the 
same by electricity. J. G. Lorrain. (H. B. Sawyer and R. Robb, United 
States.) Dated August lith. 

16,887. Imnprovements in brush-bolders for electric machines.“ 
SHORT. Dated August llth. (Complete.) 

16,395. “А newand improved arrangement for controlling electric elevatora." 
E. A. WAHLSTRÖM. Dated August llth. 

16,410. “Improvements in electric arc lamps." A. EcksTEIN and A. E. 
AwNeoLD. Dated August 12th. 

16,417. “Improvements relating to jointing electric cables.“ R. Н. HAYNE. 
Dated August 13th. 

16,439. "Improvements in or relating to arc lamps." G. C. румохр, of the 
tirm of W. P. Thompson & Co. Dated August 12th. (Complete.) 

16,444. “A method of receiving telegraph signals as displayed or photo- 
graphed by magnetically detlected cathode rays." SIEMENS Rice & Co., LTD. 
(Siemens & Halske, Actiengeselischaft, Germany.) Dated August 12th. 


в. H. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co,, 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1887. 


12,714. An improved ineniating and carrying frame for accumulator elsc- 
trodes.” F. W. Schneider. Dated May 22nd, 1897. Relates to framework for 
insuluting and supporting cylindrical or trough-shaped electrodes in vehicles and 
other places. It consists of perforated plates of hard rubber connected by bolts 
on which, between the plates, are fitted rubber sleeves. — The bolts support the 
electrodes. 2 claims. | 

12,820. ** improvements in transforming continuous electric currents.’ A. Muller 
and Н. Tudor. Dated May 24th, 1897. Relates to the transformation of con- 
tinuous currents by means of secondary batteries. The batteries are divided 
into groups which are connected to the sections of a commutator, and an 
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equalising battery is placed in shunt with the generator or translator. The con- 
ductors are connected to the brushes of a commutator driven by a motor. The 
secondary battery is divided into groups which are connected to the sections 
of the inner ring of the commutator. A high tension current is thus obtained 
in the conductors. To obtain a low tension current for the consumers, a 
similar arrangement of apparatus is employed, but the lamps, «c., take the 
place of the generator. To prevent sparking at the commutator, a separate 
contact-breaker is eniploved: It comprises a dise fitted with segments cor- 
responding to the contacts of the commutator. Methods of arranging both 
batteries in groups to obtain any desired racio of transformation are also 


described. 2 claims. 


12,902. ''improvements in sories parallel controllers for electric motors." P. V. 
McMahon. Dated May 25th, 1897. Consists of switching gear, of the kind 
known as series parallel controllers, for starting motors in series and placing 
them in parani after a certain speed has been attained, as in the case of an 
electric locomotive or other electrically-propelled vehicle. An ordinary rheo- 
stat or starting switch, with contacts which are preferably circular, but may be 
rectilinear or of other convenient design, and a separate paralleling switch, 
with contacts mounted on the fixed insulating plate, are mounted on the same 
base and operated by the same handle. The brushes or the contact fingers of 
the paralleling switch are mounted on an insulating diso or arm, which is free 
of the bandle of the rheostat switch, except during & certain portion of the 
movement of the latter towards each end of its throw when the projections 
engage with each other. It results that the change from parallel to series or 
rice cersá cannot be made without first putting in or out of circuit, as the case 
may be, the necessary resistances for preventing sparking. 9 claims. 


12,9424. “improvements in electrical ignition apparatue for explosion engines 
aud for other *. C.M. Johnston. Dated May 25th, 1897. The sparking 
terminals in the cylinder of an explosion engine are connected with the 
secondary circuit of an induction coil. The primary circuit containing the 
condenser is excited by a battery, which is charged by a generator; it is broken 
and coinpleted at the proper time by a switch. A large coil may be used with- 
out the condenser, or a large condenser without the coil. 3 claims. 

12,946. “An improved electrio aro lamp." F. Feequet and J. W. Keys. 
Dated May 25th, 1897. Relates to arc {йр A clockwork lamp, for continuous 
or alternating current at constant potential, is constructed as described. The 
upper carbon holder is attached to a long rod and the lower one to a short rod 
sliding in guide tubes. The rods are attached to the ends of a cord, which 
passes over two pulleys and under a pulley. The pulleys are carried by a lever 
at unequal distances from its fulcrum. The longer end of the lever supporting 
the lower carbon is drawn down by a spring separating the carbons when the 
lamp is not in use. The shorter end of the lever carries two cores within the 
two shunt coils of & fixed electro-inagnet. The pulley turns on a stationary 
axis, and drives an oscillating balance when a pin on this is released by & 
notched plate on an arm of the lever by the action of the shunt magnet. The 
motion of the lever is limited by screws, and the tension of the spring is 
adjusted by a lever and screw. 1 claim. 


14,910. improvements in eleotrio metors for driving motor carriages, winches, 
aud stationary machinery, also a portable moter for шу ван аас онен Мэ 
юг milling, drilling, and other purposes.” Н. W. Headiang. Dated June 19th, 1897. 
Relates to electric motors for driving motor carriages, tramcara, winches, and 
stationary machinery; also, in a portable form, for drilling, milling, rock and 
blasting drills, rotary hair and cleaning brushes, dentists’ tools and other 
purpose The armature is fixed on its rheft, and the field magnets are carried 

y a casing running loosely on the shaft, and the shaft and casing are connected 
by bevel, skew, ot worm gearing with one or more intermediate shafts which 
transmit ıhe power. In a form shown, the armature shaft and field-magnet 
casing carry bevel-wheels which gear with bevel pinions on an intermediate 
shaft which by means of a worm may transmit the power to a motor-car axle. 
A second shaft and axle may be driven in a similar manner. The 
armature shafts and driven shafts are supported in ball bearings in 
а frame. Thus frame may be pivotally suspended from the underside of a 
motor-carriage frame. When employing worm gearing, worms of opposite 
pitch on the field-magnet hub and armature shaft gear with two parallel, which 
they drive in the same direction. The form of the supporting-frame may be 
variously modified. 6 claims. 


14,823. ''improvements in alternate ourrent motors." А. Soames. Dated June 
19th, 1897. To facilitate the starting of alternating current motors, the fleld- 
magnet is provided with two sets of windings, one of which is adapted to 
produce a larger number of poles than the other. The former is employed 
‘when starting the motor, after which it is switched out and the other brought 
into circuit for continuous running. A field magnet is shown, the runnin 
winding of which is composed of four coils in conjunction with their usua 
Starting coils, while the other winding is composed of eight coils together with 
their starting coils. The armature may be wound with a single winding having 
a resistance adapted to the running winding of the field magnet; or it may be 
wound with two windings, one of which is operative at starting and the other in 
continuous running. 4 claims. 


16,011. ''Improvements in brush-holdere for dynamo electric machines.” J. Н. 
Yeareley. Dated June 22nd, 1897. Brush-holders.— The brush is contained in a 
box and is pressed against the commutator by a pair of arins pivoted to a bracket 
on the box, and united by a bridge-piece acted on by aspring. The tension of 
the spring can be adjusted by means of a screw with nats. 2 claims. 


15,238, “An improved manufacture of electrical :ecistances.” J. F. Bachmann 
A. Vogt, J. Kirchner, A. Konig, C. C. Weiner, aud A. Jorg. Dated June 25th, 1897. 
Resistances are made of mixtures of powdered conducting and non-conducting 
or badly constructed materials, ieh May be rendered plastic or liquid and 
moulded or cast to any desired forms, and dried or baked, or may be used as 

owders, The conducting material may be formed in the baking by using 
decomposable ingredients, such as tar, sugar, or metallic compour ds, or may be 
powdered metal or carbon. The other materials may be aluminia, gypsuin, 
cement, clay, &c., and binding materials, such as water, glass, zinc, chloride, 
sugar, gum, ќе. ‘Lhe resistances may be hardened with alum solution, and may 
be glazed or otherwise protected. Such resistances may be moulded in the 
form of receptacles which can be electrically heated for cooking or other 

urposes; the powders шау be enclosed between a pot and an inner receptacle. 
claim, 


16,289. ‘improvements in electric aro lampe." L. Bardon. Dated June 26th, 
1897. Relates tolamps. The regulating mechanism of a brake lamp for con- 
tinuous or alternating current at constant potential is shown. The carbon 
holders, of which the upper is the heavier, are hung by pulleys in loops of a 
cord; this is attached at one end to the top plate of the lamp, passes round 
thiee pulleys on fixed supporte, and is attached at the other end to a pivoted 
regulating lever; the third pulley is attached to a brake-wheel. The lever is 
bent to carry cores over two shunt coils, and is linked to a counterweighted 
lever. The wheel is acted on by a brake lever when this is not raised by the 
action of the coils on the regulating lever and a contact piece linked to it. On 
starting the lamp the cores hold up the brake until the greater weight of the 
upper carbon holder places the carbons in contact; they then allow $he lever to 
move so that the brake is applied and the lower carbon lowered, an are being 
thus struck. 8 claims. 

28,660. “An ever electric aro lamp." R. W. L. Holston and the Elektrieche 
Bogenia abrik and Hoisten Geselisohaft mit besobrankter Haftung. 
Dated November 15th, 1897. Relates to arc lamps.—A weighted upper-carbon- 
holder and a lower one, not shown, are suspended by a cbain on a chain-wheel 
and a pulley. The wheel is geared to a rotary fly in a fixed frame and normally 
is prevented from rotating by contact of the fly with a finger, supported by a 
feed-lever which is pivoted and acted on bya spring. The pulley is carried by a 
striking lever pivoted at and acted on by a spring. The levers carry cores near 
a shunt solenoid. When current is supplied, the lower carbon is raised by the 
action of the core and pulley, and an arm of the lever tilts the finger so that the 
tty is released, and the carbons move together; they short-circuit the solenoid, 
which drops the core, so that the lower carbon strikes the arc. For continuous 
current, the eolenoid and cores may be replaced by an electro-magnet and 
armatures, lelaim, 
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THE USE OF GAS AND ELECTRICITY. 


Some few weeks ago one of our building contemporaries, in 
summarising what is considered the peculiar condition of 
London gas affairs, stated that: In spite of the increasing 
adoption of the electric light, the annual output of gas con- 
tinues to increase, and has reached a volume almost incon- 
ceivable in its magnitude.” The moat pessimistic holder of 
gas shares could hardly fail to be favourably impressed with 
such a statement, and we feel sure that no member of the 
great rival industry would be sorry to learn that gas com- 
panies are generally having a good time. It is not long ago 
that orators on electrical subjects endeavoured to modify the 
scare among that section of the public interested in gas com- 
panies, by pointing out that wherever electricity had been 
adopted for lighting the gas company had gained in proe- 
perity. If gas were used only for illuminating purposes, 
such a statement would soon cease to possess any significance, 
for it can hardly be doubted that the growing use of 
electricity must have had an appreciable effect on the con- 
sumption of gas for merely lighting purposes. It is not 
difficult, however, to ascertain the real cause of the continued 
prosperity of gas undertakings, for Mr. George Livesey, the 
chairman of the South Metropolitan Gas Company, declared 
in evidence before a Select Committee of the House of 
Commons that 50 per cent. of the gas sold by his company 


жав used for purposes other than lighting. Unless some 


extraordinary changes take place in the method of utilising 
gas for illuminating purposes, electricity ought in the very 


nature of things to supplant it as a lighting agent; but what 


а long road to travel before we reach such a desirable con- 
At the present moment in some of the larger 
towns there is probably sold twenty times as much gas as 
electricity, and if such а demand were to be met by elec- 
trical works it would need a radical departure from the 
present system of carrying out extensions. 

It is, of course, difficult to estimate precisely what effect the 
introduction of the Welsbach burner has had upon the elec- 
tricity supply industry, for hitherto the only limit to the 
increased use of electricity has arisen from the difficulty in 
obtaining the necessary electrical machinery. In all proba- 
bility the introduction of the incandescent burner has caused 
many people to retain gas, who otherwise would have adopted 
electric lighting, and it cannot be denied that it possesses 
some marked advantages. At the same time the disadvan- 
tages of the syatem are apparent, and in spite of the improve- 
ments effected from time to time, it cannot be expected to 


reach the pitch of perfection by providing a light that burns 


in a vacuum, and thus guarding against the vitiation of the 
atmosphere. The breakage of delicate mantles has still to 
be reckoned as part of the system, but according to our con- 
temporary, other causes have tended to prevent the wider use 
of incandescent gas mantles, for we read that, Owing to 
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the manner in Which the incandescent burner and mantle 
business has bən handled jn this country, the cost of every 
mantle to the London gas consumer is some 300 per cent. 
higher (1s. instead of 3d.) than to consumers in certain 
Continental towns. Similarly, the prices charged for incan- 
descent burners are, in this country, absurdly high. Ceaseless 
litigation, and what we must consider the over-zapitalisation 
of a great company, is largely responsible for the fact that 
in past years London coneumers of gas have paid far too 
heavily for incandescent gas appliances, and the friends of 
the gas industry will have cause to rejoice when the master 
patents expire, and mantles and burners can each be par- 
chased for а few pence apiece.” If our contsmporary is 
correct in its viewr, the rivalry of the incandescent gas 
burner might have been a more formidable affair than it has 
proved; but one cannot help remarking that, in spite of the 
cheapness of gas mantles on the Continent, electricity under- 
takings there do not appear to have suffered to any great 
extent. Probably by the time the master patents of the gas 
burners expire, a form of incandescent electric lamp may 
have been evolved, which will ensare for electricity a con- 
tinuance of past favours; we have already indicated the 
direction in which investigators are working. 

It cannot be denied that of late years the gas companies 
have shown remarkable activity in developing the use of gas 
for heating and cooking purposes, and doubtless the greater 
portion of the 50 per cent. of which Mr. Livesey spoke 
goes in this direction. Both as a means of cooking and 
heating gas has proved itself to be an economical 
agent, and the hiring ont of appliances has aided 
very materially in advancing this side of the 


business. With even greater facility electricity can Ъз. 


applied to similar purposes, and that the merits of electric 
heating are fairly widely appreciated is evident from the use 
that is made of electrical heating appliances, The electric 
heater itself is probably one of the most efficient devices in 
existencs, bat it is doubtful, under present systems of 
generation, whether it will ever achieve a popularity similar 
to that of gas. We are not unmindful of the fact that 
electric heating possesses the features of cleanliness, con- 
venience, and facilities for regulation and control that 
render it unapproachable under certain conditions, bnt, 
unfortunately, it is likely to remain expensive for some time 
to oome. Mr. Alton D. Adams, in investigating the various 
systems of heating, showed the total combustive energy 
which could be derived from different devices. Steam heat, 
with good boilers, gave 70 per cent., steam heat, with ordinary 
house boilers, 40 per cent., hot water heat, with ordinary 
house boilers, 40 psr cent., heat from stoves, 30 per cent., 
and heat from electric heaters, 7 per cent. The unfavourable 
position occupied by electricity arises from the losses in the 
boiler, the steam engine and dynamo, and the conducting 
medium. As we have indicated, there are many directions in 
which electric heating might be used with advantage, and in 
Bome cooking operations where the cost of labour was 
high compared with the cost of heat, there might be a favour- 
able field, but for general every-day use there does not appear 
to be any immediate prosp2ct of electricity competing very 
seriously with gas. 

Where electricity can be obtained for motive power 
purposes, there does not appear to be any great likelihood 
of its being ousted by gas, for gas motors have none of the 


facilities of starting or of regulation that are possessed by the 
electric motor. 

There are certain directions, however, in which gas ought 
to have been used to a greater extent, that is, in the driving 
of electric generators. We are not unmindtul of the splendid 
work that has been done in private installations, but we have 
rather in view the use of gas in driving large publio elec- 
tricity works. It is true that two or three of the public 
instances in which gas-driven electric generators have been 
employed, have been comparative failures, but the causes are 
clear, and if they are properly recognised by gas engine 
builders, similar troubles are not likely to oocur again. 

There аге many electrical men who are convinced that the 
most economical method of distributing electricity through a 
town would be to place dynamos and gas engines at sub- 
stations and utilise the gas from the street mains for driving 
purposes. Such a scheme has much to recommend it, but it 
is doubtful whether the modern gas company would appreciate 
it sufficiently to bring down the price of a gas to a point at 
which the exp2riment could be tried. There was a time, not 
far distant either, when the gas companies of this country, 
by adopting some such polioy, could have controlled the 
future of electricity supply; they missed their opportunity 
and have had to face a competition, which, with the 
apparently limitless possibilities before electricity, is bound 
to become more severe from year to year. 


2 — —ÉÁ——— 


Viscosity.—A discourse, given by Prof. H. S. Hele-Shaw 
at the Royal Institution seven months ago, on * The Motion 
of a Perfect Liquid,” has at last, after many retardations 
and eddyings, trickled through to the press, and appears in 
the form of an illustrated article in the Engineer. We are 
first shown diagrams representing the stream lines in the 
case of water passing through channels of various forms, and 
the tumultuous conditions under which water moves when it 
has to dodge through sluioes, or along narrow river beds. 
The effect of a widening in the waterway is next discussed, 
the inertia of the particles is considered, and we are led to 
Bee that the ee of the particles in the wider portion 
necessarily involves greater pressure in that part. By intro- 
ducing colouring matter or air-bnbbles into the water, bands 
appear, whose widths indicate the local velocities and 
pressures. Having then determined the pressure at every 
point of the liquid, the directions in which the particles are 
moving, and their velocity at every point, we may know, or 
may think we know, all about its motion. Unfortunately, 
at this juncture viscosity comes into the problem, and hence 
arise immense differences between the flow of an actual 
liquid and the behaviour of a so-called “perfect” liquid. 
Viscosity turns out to be the cause of half the troubles 
and all the sea-sickness of the universe, but with some 
compensations. If there were no viscosity there would be 
no waves raised by the wind, there would be no tidal flow, 
rivera would move with incredible velocity, and rain would 
fall in one big unhesitating drop. 


Naming the Motor Carriage.—Let it not be thought 
that there is an end to the American controversy as to what 
we are to call a motor carriage. Mr. C. E. Woods, of Caicago, 
does not allow oar contemporary, the New York Electrical 
Review, to have it all its own way, for, although to our 
namesake's mind the matter was settled once and for all, he 
suggests to the public in the American Electrician а name 
claimed to fulfil all requirements :— 


That is the name autobaine, which, translated, means automatic 
waggon, baine being derived from an old Greek word, meaniog 
waggon; во we have for the name of the vehicle, aulobaine, auto- 
ba inter, as applied to a man operator, autobainess, as applied to a 
woman operator, and au£obaining or autobainecring for the act of 
using the vehicle, in addition to which, this nams is applicable to 
any kind or form of self-propelled vehicle. 
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THE GLASGOW CORPORATION CONTRACT. 


SINCE our article of last week we have had the opportunity 
of perusing the specification of Mr. Parshall, which it will 
be remembered was issued as a guide, not as a binding 
specification. He states tbat he wished to allow the “ fullegt 
latitude ” to contractors. Now, from the letters of the Allis 


erence in economy. The difference, however, is there, 
and a needless. 

Two 60-inch L P. cylinders in one engine are assumed 
to be the equivalent of one 88-inch L.P. cylinder in the 
alternative. Is not this serious? Allowing for the rods, it 
amounts to almost exactly 8 cent, and it is 8 cent. 
the wrong way, for had any differenoe been made it should 
have been in the other direction. 

Then, again, the diameter of the piston rods for 60-inch 
and for 88-inch cylinders is given as 10 inches. Is not this 
altogether wrong? When Mesars. Allis claim it as good 

ioe, we feel inclined to ask them, Is this your practice? 
ша if it is, your practice does not seem correct. At 
first we could hardly believe it was Messrs. Allis's practice, 
and were inclined to set down their letter as so much sheer blaff 
on this point. We must also say that Messrs. Hick, 
Hargreaves & Co. are perfectly correct in bringing up marine 
mp in engines in respect of shaft sizes. 
he shaft stresses in a marine engine are much greater 
than in a traction engine. In marine practice, in 
heavy weather, the load varies from zero to a maximum 
with a suddenness equal to anything in traction work. 
The truth is, that far too much is, and has been, 
made of the stresses in traction work, and we would refer 
our readers to an article in another column, dealing with this 
int at some length. This supposed enormous engine stress 
been worked for all it is worth in electric traction by 
American contractors. It may be perfectly true that the 
Americans have made their engines for traction work very 
much heavier than those they had been acoustomed to con- 
struct, but we doubt whether American traction engines 
are во i ly substantial and strong as Messrs. Allis 
would have people believe. We very much doubt if they 
compare in strength with engines sent out by Messrs. Hick, 
ise кде & Со. to some of the Indian mills, engines very 
much larger than these Glasgow engines, and very considerably 
over what is necessary for 2,500 xw. The idea that American 
engines are ко very heavy and substantial is quite a myth. Let 
us look about os at a few American engines in tram- 
way work in such places as Stoke, Cork, Dudley, and 
Dublin. At Stoke there are some McIntosh & Seymour 
engines. They are not particularly substantial, according to 
our English ideas. At Dudley, some engines by another 
maker, Ball & Wood, have a distinctly light appearance, 
and like other American engines, lack the finish and neatness 
of English work. At Cork, another type of McIntosh and 
Seymour engine may be seen. Is it 200 or is 500 the number 
of joints pins of that most fearful assemblage of valve 
gear ? But, except for this, we do not think the enginescan 
called badly designed in respect of excessive weight, 
though, probably, the valve gear might be lightened a ton 
or two. At Dublin may be seen a vertical MoIntosh and 
Seymour engine at the old Balls Pond station, and some 
fairly large Allis engi es at the new station in course of 
erection at Ringsend. But surely Meesrs. Allis do not wish 
to claim for these Ringsend engines any substantiality over 
English work! Messrs. Hick, Hargreaves & Co. wrote a 
perfectly courteous letter to the Manchester Courier and 
other papers, which we reproduced last week, and they did 
not sneer at their American rivals, The Allis Co, wrote in 


_they are equal to making 


very questionable taste indeed, and endeavoured to imply inex- 
perience and ignorance on the part of Messrs. Hick, Hargreaves 
and Co. It is a claim put forward by the Allis Co. that the 
valves of their engines are often placed by them in the heads 
of the cylinder to the great reduction of waste space. This 
is а good arrangement for horizontal engines if properly 
carried out, but it is not a monopoly, and is of very 
doubtful value in a vertical engine. 

But to return to the specifications. Alternative designs 
were called for, the one with two, the other with one low 
pressure cylinder. lt is usual, in asking prices for alternative 
schemes, to place the more desired plan firet. We believe 
that, acting under this impression, the English firm 
tendered for the three-crank engines. If we are correctly 
informed, the American tender for the apparently 
secondary two-crank engine scheme appears to have 
been the one acoepted. This is a point which may have 
arisen from Mr. Parshall’s ignorance of custom, but it is one 
which, on the face of it, certainly calls for explanation. The 
Corporation of Glasgow are not noted for their courtesy in 
their dealings, but it passes all bounds that they should have 
invited Messrs. Hick, Hargreaves & Co. to meet them at a special 
interview to discuss tenders and then have refused to discuss 
the question of their tender. Mr. Parshall owes an explana- 
tion of this, He was advising the Corporation, and unless 
he can Wes it, this extremely discourteous conduct will 
also be laid to his charge. It is admitted that Messrs. Hick, 
Hargreaves tendered for an engine of satisfactory weight. 
This disposes of the Allis Оо.'в claim of special substance. 
It differed in detail, and it ought to have differed in detail 
from the Allis engine if this was so designed as Mr. 
Parshall’s figures would appear to prove. Then the English 
tender was £20,000 less than Allis's, which disposes 
of their claim about competing at 3,000 miles distance. 
£20,000 is good pay for sending even a well-paid man round 
the world, while the carriage item from Milwaukee is 
probably leas than what the Bolton firm would pay 
under paralysing charges of the London and North- 
Western Railway. 

The special features of the engines, such as the so-called 


emergency valves, are English in origin. The emergency 


valve is the knock-off motion of the factory engine, and 
there is nothing in the demands made that Messrs. Hick, 
Hargreaves & Co., or any other high-class engine maker, would 
not easily have filled. Even the boring out of crankshafte was 
first practised largely by the Bolton firm. In fact, 
throughout the specification there is nothing very abnormal, 
previous to the dimensions above referred to, which could 
not have been explained if it had been desired to afford 
explanation. What Mr. Parshall apparently wanted, and he 
might have plainly said so, was simply a vertical cross compound 
(two-cylinder) engine. It looks as if he made himself appear to 
want a three-crank engine, and having received a tender 
reluctantly decided to pay £20,000 more for the two- 
crank type. .The engines he seemed to desire were 
of a type of which more have baen made in Great 
Britain than in all the reat of the world put together. 
That they were to be used for traction work was а mere 
incident, unworthy of serious argument. 

Taking into review the whole of the circumstances, 
it will probably be considered by many that there is strong 
evidence of a foregone conclusion. The Soho Works at Bolton 
may not be so large as the Milwaukee Works, but 
much larger engines than 
are required for those little 2,500-kw. sets. We know 
less of Messrs. Duncan, Stewart & Co., of Glasgow, who 
tendered at less than half the price accepted, but what we 
do know of that firm is to their credit. We have tested 
their engines and found them economical. The firm is well 
known as a rival of an eminent Manchester works in 
some departments of engineering, and is well able to 
carry out anything it may undertake, and to give good 
work even if ita tender may appear low. The consulting 
engineer has practically specified for an ordinary 
Lancashire factory engine. The biggest cylinders in 
the primary alternative are 60 inches x 60 inehes, the 
exact size, if we mistake not, of the single cylinder 
of the “Iron Dake,” put down by Messrs. Hick, Паг- 
greaves & Co. at Bagley Mill, near Bolton, about the year 
1884, This engine has Corliss valves in the cylinder 
heads on  Meesrs Hick, Hargreaves &  Co.s plan, 
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and resembles one half of the engine asked for b 
Mr. Parshall. He has stated that Messrs. Allis 
guaranteed a lower steam consumption than апу English 
firm. This statement, we believe, is not in accordance with 
fact. Messrs. Hick, Hargreaves & Co., says the Engineer, 
guaranteed 1) Ibs. less than the Allis people. 

So much in disagreement with the methods of Mr. Parshall, 
and of Glasgow. On the other side, putting aside any 
thought of undue раса, the Allis Company may 
properly complain, if they can do во courteously, that 
they have not been fairly treated. They gave in, it is said, 
a shorter time for completion than any English firm. 
This is something. But there is a doubt whether they 
would, or could, have kept to time, and we find that the 
penalty clause is usually not enforced. There are always some 
extenuating circumstances, We hear that American con- 
tractors are by no means so punctual in delivery as a few 
specially reported cases—e.g., the Atbara Bridge—have led 
people to believe. There is quite considerable delay in 
delivery of American machinery, and we cannot think that 
the difference in time was so serious as to warrant the rejection 
of the English tender. It appears that the Allis Company 
acce the dimensions of Mr. Parshall in foto; it 
would be interesting to know how he arrived at them. 
Bat this does not prove the Allis designs to be good. 
They are not considered good by firms fully their equal in 
experience. Given only as suggestions, and put outside the 
specification in order not to hamper contractors, the 
non-acceptance of Mr. Purshall’s dimensions is counted 
against Messrs. Hick, Hargreaves & Co. for sin. While, 
therefore, the Allis Company may feel aggrieved, they must 
have known there would be an outcry against such shabby 
treatment as was meted ont to Messrs. Hick, Hargreaves & Co. 
by the Committee in refusing to discuss their tender after 
x gear inviting them to be present for that purpose. After 
all, when a committee travels widely with a view to inspect 
foreign tramways, and learns во little as to require to рау an 
outside fee of £10,000, much sarprise need not be felt at 


any blundering they may be guilty of, for, look at 


the matter as one will Glasgow has  blundered. 
Its Tramway Committee has blundered headlong into 
this traction business. They have their own employés fully 
competent to have dealt with the matter, and they must have 
been fully alive to the fact that if they employed an American 
consulting engineer, he was extremely likely to be partial 
to America. In а case like this of Glasgow, the step 
was entirely unnecessary. We say nothing of the electrical 
раш at present, as the case may be less strong in this respect, 

ut in the matter of large steam engines we do say that no 
American firm has yet produced better steam engines than 
are turned out in our Eaglish shops, As regards finish, 
the English engine ia far better. In material generally, the 
Eaglish engine is fully abreast of its rival, while in the 
wearing quality of the cylinders, we possess an undoubted 
and considerable superiority. As regards finish, however, it 
is probable that neither in England nor America is it 
equal to that of some of the work done in Switzerland. 
Whatever may be the final outcome of this Glasgow business, 
we hope it may draw special attention to the great amount of 
work to be done in electrical traction. Oar English firms 
are many of them very remiss in pushing work. We have 
called attention tothe excessively disagreeable tone of the Allis 
Company's letter, but this is as nothing compared with one 
shown to us a few days ago from a firm of electrical con- 
tractors to large users of electrical plant. The tone of this 
was downright insolent. Busy engineers are very little better 
than members of the A.S.E, in their callous disregard of the 
feelings of their customers, and we are not surprised that in- 
sulted customers should sometimes go elsewhere. Because the 
Bolton firm in their correspondence show evidence of a now 
too rare courtesy and refinement, in marked contrast to the 
quips and sneers of their American rival, we all the more 
regret their unfair and charlish treatment at the hands of 
the Glasgow Committee. 

We have read somewhere the usual sneer that, after all, 
Englishmen are not free traders. But this is not a 
question of free trade. A gift of £20,000 is to be made 
to a foreign firm for an article in no way superior to the 
home production. 

There is no feeling against American goods in England, as 
в well known. We are content to take them on their 


merits in fair competition, and to welcome them. But 
this Glasgow business goes altogether beyond the fair limita 
of competition. Lest it be thought we have made too much 
of what we deem the faulty designs of Mr. Parshall, we would 
observe that in the three-c engine the crank pins are 
respectively 12 inches, 16 inchee, and 20 inches diameter, and 
between these cranks come shaft bearings of 22 and 24 inches, 
while beyond the third crank pin the shaft suddenly jumps up 
to 82 inches diameter, a size altogether out of the way in 
respect of torsion, and unnecessarily heavy for a wheel of only 
98 tons (220,000 Ibs.). There is to be a 32-inch bearing on 
each side of this 98-ton wheel. We may oonclude that the 
space occupied by the fly-wheel is small. The wheel carries 
no ropes or belts, and only needs to be wide enough to give 
the weight. Probably its bearings are not a yard apart. A 
dozen years ago a 72-ton fly-wheel 30 feet diameter placed 
on a shaft 12 feet long from centre to centre of bearings was 
allowed a shaft 19 inches diameter at the bearings and 
24 inches diameter under the wheel. This was ample; it 
allowed a bearing intensity considerably below 130 lbs. of 
the projected area of the bearings. In one bearing of the 
pro Glasgow engine the bearing figure is as low as 
52 Ibs. If the shaft should be very strong anywhere in a 
traction engine it is between the wheel and the generator. If 
а 32-inch shaft neck is required to carry the work of the 
engine increased, say, to double stress beyond the fly-wheel, 
how big a shaft is needed for torsion between fly-wheel and 
engine? Obviously if both shafts are bored out with a 
12-inch hole the diameter would be 26 inches, which would 
have been ample in place of the 82 inches. Then, again, if a 
piston rod of 10 inches diameter is ample for a 60-inch low 
ressure cylinder, how does Mr. Parshall justify the same 
iameter for a rod of equal length on a cylinder of 
over double the area? As regards the Allis Company's 
remarks on the 100-tons fly-wheel and its bearings, it 
matters nothing to what duty an engine is put; this 
cannot affeot the bearing pressure on the journals in direct 
driving, and the sneers at Mesars. Hick, Hargreaves & Co. 
on this point are quite unnecessary. The figures given 
look like misproportions, and if they do represent the best 
American practice, then so much the worse for it. They 
do not meet with the approval of engineers on the Clyde, 
and, after all, and despite the disclaimer as to marine prac- 
tice made by the American company, something may be 
conceded to men who have engined a Lucania. 
Since this article was in print the matter has been again 
considered by the Tramway Committee; the result of their 
deliberations may Ъз seen in our Notes” columns. 


THE LABOUR CLAUSE QUESTION. 


It may, perhaps, be thought that we have harped upon this 
string somewhat frequently during recent months. Oar 
excuse must be that we are painfully impressed with the very 
serious consequences which municipal labour clauses must 
have проп the electrical engineering industry of this coun 
unless a strong braking influence is speedily brought to bear 
upon the policy of labour interference. 

The extent to which this intermeddling is carried on was 
shown very clearly in the statements contained in a Parlia- 
mentary. return issued some months ago and published in 
abstracted form in the ELECTRICAL Review for May 19th, 
1899. The data there collected may be re-studied with great 

rofit at the present moment. Recognising at that date 
ow general the practice was becoming, we stated 
that manufacturers would be compelled to offer combined 
resistance to it. Although, for certain reasons, one or two 
firms stood outside the combination, those who came to an 
understanding formed a very solid square, with the satis- 
factory results already recorded in the cases of West Ham 
and Sheffield electrical contracts. 

But these are only two out of hundreds of Councils which 
may be expected to cause trouble within the next few years, 
considering that the great extension of electrical develo 
ment is proceeding concurrently with the extension of the 
dictatorial policy. It is pretty certain that there are stormy 
times ahead for employers who determine not to submit to 
trade union interference as practised by local authorities. 
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We hope, nevertheless, that they will stand firm, and insist upon 
the rights of capital being not only recognise 1 bat respected. 

It seems to point to something rotten in the electoral 
system of this country, that an intolerable system of trade 
union wire-pulling should control the placing of nearly all 
municipal contracts. The fact is, that rational people are 
few and far between on local government bodies. The 
rights of the working man, whose rates are very low, are too 
often considered at the expense of the large ratepayer. But 
thie part of the question is too political to enter into at 
length here, particularly as it is hopeless to look for any 
immediate improvement in the personnel of onr Councils. It 
seems that the quality of the article supplied, efficiency, 
price, and delivery are of less consequence to the muni- 
cipal member than the insertion of clauses to determine what 
wages the contractor shall pay his employé s and to impose 
onerous and unnecessary conditions as to: houra of work and 
the manner of conducting the factory. We say unnece 
conditions because there is no such thing as sweating existing 
in the electrical engireering trades, and, generally speaking, 
the wages of workm:n are excellent for the class of wor 
performed. Were there no disorganising combination of the 
trade union class, employers would, wa believe, be able to 
look after the best interesta of their workmen by giving them 
freer chances of promotion than is possible under the 
restrictive régime of union management. 

We fail to see what legal right local authorities possess to 
dabble in trade unionism at all. It seems out of their 
province altogether. If a council wants certain apparatus 
supplied, so long as it gets a good thing at a fair price it 
should have no power to interfere with the wages that are 
paid or the hours that are worked, unless there is clear 
evidence that sweating is carried on at the partionlar works 
in question. A higher contract price is an obvious corollary 
of the imposition of restrictive conditions. Additional 
outlay, trouble, and anxiety must be paid for somehow, and 
all contractors, in sending in estimates, will take care 
that there is sufficient margin allowed for it. Therefore a 
municipal body not only pays for the actual goods supplied, 
or the work done, but it pays the contractor a sort of 
gratui‘y to fall in with its whims and fancies as to labour 
employment. We are tempted to ask whether the Local 
Government Board quite appreciates the position in which it 
is placed by this state of affairs. This body is very ready to 
come down upon local authorities when an extra £10 or 
£100 has been spent in an irregular way, but the mattor 
under consideration at the moment seems to us to call far 
louder for redress. The Local Government Board holds its 
inquiries regarding proposals to raise monies for certain 
public works. In tke course of the hearing it transpires that 
a contract is to be given to So-and-so at, say, £10,000. 
There is no еш raised as to what percentage of this 
sum is included by the tenderer as insurance against the 

bab‘e effects of labour clauses. It is a point that micht 

raised with oonsiderable advantage, and we think it 
‘would be a revelation to tbe ratepayers, who may 
ba filled with the most sympathetic regard for the working 
classes, until they have it bronght home to them that 
the public pocket is drawn upon somewhat deeply. They 
might then be also awakened to the fact that what they are 
paying for is nothing other than a meddlesome interferenoe with 
private enterprise. We believe if the British public knew 
what costly extravagance these clauses are bound to engender, 
the principle of trades unioniam would not receive anything 
like the support which is now given to it. In this 
the matter is one of general interest, and we are surprised 
that the leading daily papers have not devoted more attention 
to it. It is a gross misappropriation of public monies, 
calling for some action on the part of Parliament. 

But from the standpoint of the employer the position is 
even more serious than from that of public morality. If he 
accepta the conditions, he is handicapped in securing the best 
output from his works, and is left at the шоо his employés, 
for if they like to lodge a fanciful complaint an auy 
must be held by the Counoil as to its accuracy. In a large 
works this might lead to & dozen or more inquiries at one 
and the same time, 80 that the poor employer would be for 
ever involved in disputes which would do nobody any good, 
and in view of the municipal partiality for the workman 
might lead to the cancelling of the order after it had been 
three parts finished. 


When so much is being written and said about masters 
being old fashioned or too orthodox, it ought to be borne 
in mind that they have been to an enormous extent hindered 
in their operations by the hysterical cries of a party which 
has been too much pandered to of late. How far the labour 
problem has been any for their slowness in adopt- 
ing heterodox methods would be difficult to define to a 
nicety. 

When the great engineering strike came to a close, con- 
ditions of management were mutually agreed upon between 
the Federated Engineering Employers and the Allied Trades 
Unions. The general pee of freedom to employers in 
the management of their works was approved as follows :— 

The federated employers, while disavowing any intention of inter- 
fering with the proper functions of trade unions, will admit no 
interference with the mauagement of their business, and reserve to 
themselves the right to introduce into any federated workshop, at 
the option of the employer concerned, any condition of labour under 
which any members of the trade unions ted were 
working at the commencem nt of the dispute in any of the workshops 
cf the federated employers; but, in the event of any trade union 
desiring to raise question arising therefrom, a meeting can be 
апке Dy A on to the secretary of the Employers’ Local 

Nothing in the fore 3 construed as applying to the 
nara) поша of work, о to general rises and falls of wages, or to 
rates of remuneration. 

This clause introduced no new condition of labour. It 
simply provided for equality of treatment between the Unions 
and the Federation by reserving for all the members of all 
the trade unions, as well as for all the federated employers, 
the same liberty which many trade unionists and many 
employers had always had. Special provision was made in 
the clause and in the subsequent * Provisions for avoiding 
fature Disputes,” to secure to workmen, or their representa- 
tives, the right of bringing forward for discussion any 
grievance, or supposed grievance. u 

It is а fact, however, that some municipal authorities are 
attempting to go behind this decision in the clauses which 
they are endeavouring to get inserted into engineering 
contracta to-day. Let us take the case of Sheffield. The “ fair 
contracts " clause which the Council wished to impose upon 
Mesers. Ferranti was as follows :— 


Tas ORIGINAL CLAUGB. THE CLAUSE A8 AGRBED TO. 


That all workmen employed in 
all carrying out the contract shall be 
paid at a rate of and observe 


out the contract in the Oity the hours and conditions of labour 


S effield shall ba paid not less 
shan Tos standard rate of 


as recognised by the Masters’ 
Federation and the representa- 
tives of the Men’s Trades Unions 


trade for the Oldbam District. These 


conditions shall also apply to sub- 
tractors. 


даму Ppa hours and p Tne contractors further agree 
conditions .of labour. and for that the for the Corpora 
ali work prepared outside the tion shall i 
Ойу of Sheffisld and to be used 

in the city the minimum stan- have 


dard rate of w paid of the contractors, 
D societies wie such о 


class 
d that period. These con- 
diues shall also apply to sub- 
contractors. 


Messrs. Ferranti objected to the clause in its original form 
because it was in no sense a “fair wages” clause, and 
because it would put the contractor working under it into an 
exceptional position, differing from that generally existing in 
the engineering trade. The firm is working ite shops on 
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exactly the same lines as the met of the engineers of the 
country as agreed upon between the Federation and the 
Unions as mentioned above. The firm proceeded to re-draft 
the clause so that it should comply with that agreement, 
and from the parallel columns arrangement on the previous 
page will be seen the difference between the suggested and 
the accepted terms. In one of their letters to the Council, 
Messrs. Ferranti wrote as follows: 

We objected to this clause, because, as a matter of fact, there is no 
such thing as a standard rate of wages which applies to all mon of a 
class in any district. We fully admit that there is & standard rate 
of wages which applies to some of the men, that is, to the fall 
qualified men in their r ve trades, and it is these rates w 
are called the standard rates of the district. At the same time, we 
mast point out to yon that it is the general custom of engineers to 
employ very various grades of men for doing the same classes of work, 
and to pay them lesser amounts in wages than the so-called standard 
rates, where the full amount of skill is not required for the work 
they are e to do. 

We have into this matter very carefully with the Employers’ 
Federation, and we find that we are in practice doing what is 
common amongst the various members of the trade, and what is, in 
со теда by all the shops where trades unionists are daily at 
work. 


It is to be deeply deplored that after a settlement had 
been arrived at in January, 1898, between the employers 
and the trades unions, the Sheffield Council or any other 
Council should use its influence to subvert that d 
It is quite in keeping, however, with the dishonourable and 
high-handed action which has characterised most of the 
dealings of the trade union party. "M 

The extent to which the labour party is wrapped up in its 
so-called fair clanses is evident from a remark in a 
Sheffield paper :— 

The electric light undertaking had far better go slow for another 
3 rather than lead the Council into a reversal of its 
labour policy, while it tamely holds the candle for an organisation 
which is trying to undermine trade unionism. 

It is but a short step further to say “ we will place the 
order abroad.” Of course, if this sort of thing were carried 
far the employés would find that they were working out their 
own damnation. And we wonder if in giving contracts 
abroad the Councils make, or would make, the least inquiry 
as to the conditions of workmen in foreign factories 

We note, by the way, that at Sheffield the local branch of the 
A.S.E. pledged itself to give Ив best “moral and financial” 
support to the labour councillors and the Trade Council in 
their endeavours to bring about a reversal of the committee 's 
decision to submit to Messrs. Ferranti’s terms. Presumably 
the A S. E. never intended to adhere to the 1898 agreement 
with the Employers’ Federation ! 

When the Council met to disonss the question, the rejec- 
tion of the committee’s minntes was moved in a very lengthy 
speech by Mr. Hobson, who referred to the breakdown of the 
West Ham labonr clause, and quoted from the ELECTRICAL 
REVIEW'S comments upon that matter, and our forecast as to 
the determined stand which the Federation intended to 
make. He said that what was being done in regard 
to the Sheffield contract fitted in exactly with our prediction 
of May last. West Ham had left the fight to Sheffield; was 
Sheffield going to allow the employers to have their own 
way? And much more of this in the same vein fell from 
Mr, Hobson’s lips. He failed to appreciate that the deter- 
mination of the contractors rendered it a case of Hobson’s 
choice! The amendment was rejected by 26 votes to 23. 

By this decision Messrs, Ferranti are at liberty to apply 
the principle of paying wages according to merit to every 
branch engaged on the work, and sub-contractors may do 
likewise. This is nothing more than the 1898 settlement, 
to which we hope and believe the employers will stand firm. 

The urgency with which this particular plant was required 
for the Sheffield electric lighting installation was, we suppose, 
а point in Mr. Ferranti's favour, as any delay in placing the 
contract would prevent the supply of the works keeping 
pace with the demand. 

We have dwelt at some length upon this subject because, 
as we have said, it is one pregnant with the most serious 
consequences to our national industries, We trust that there 
will be the most solid unanimity on the part of all engineering 
em Ter and that in due course, by gaining here a little 
an 
realised by the public, and the employers will reap the reasonable 
and just reward for their struggles. To bring this about we 


there a little, the true position of affairs may be better 


should rejoice to see the matter taken in hand by the writers 
of the leading daily journals, for it is really a national question. 
In that way, and with the wise local co-operation of borough 
engineers and electrical engineers, and electric lighting com- 
mittees, the present suicidal policy of trade unionism may 
be effectually abolished. 


REVIEW. 


Journal of the Institution of Electrical Engineers. No, 141. 
London: E. & F. N. Spon, 125, 8 ; 


The general contents of this number are as follows :— 
Continuation of discussion on Messrs. W. Duddell and 
E. W. Marchant's paper on * Experiments on Alternate 
Current Агов by Aid of Oscillographs.” Paper by Mr. J. 
Elton-Young on ‘Capacity Measurements ot Long Sub- 
marine Cables.” Paper by Mr. P. V. McMahon on “ Elec- 
tric Looomotives in Practice, and Tractive Resistance in 
Tunnels, with Notes on Electric Locomotive Design.” | 

Abstract of а paper-read before the Students' Section by 
Mr. W. G. Royal-Dawson on “ Alternating Ourrents of Very 
High Frequency.” Abstract of a paper tig before the 
Students’ ion by Messrs. M. R. er and R. P. 
Howgrave-Graham on “The Synchronising of Alternators.” 
* Obituary Notices." 


LIABILITY FOR. STREET ACCIDENTS. 


In a case which was recently heard in the Court of Appeal, 
a question relating to the liability of a contractor for a street 
accident came before the Oourt for consideration. The 
excavation of the highway, which is so often necessary part 
of the contractor's duty, is not infrequently attended with 


injury to the wayfaring public. In view of the number of 


foremen and sub-contractors which are often employed, 
questions relating to the liability of the original contractor 
sometimes assume considerable importance. 

The laying of an electric cable or the establishment of а 
system of electric tramways involves the delegation of spacial 
work to the care of a sub-contractor, who selects his own 
workmen. What, then, is the liability of the head con- 
tractor for accidents which arise, whether by reason of the 
negligence of a foreman or not, in a department over which 
he no direct personal control ? | : 

It will be seen that in the solution of this question we 
need not enter upon a discussion as to the liability of a 
master for accidents to his servanta. Our sole object is to 
consider the liability of those whose actions are the cause of 
direct or indirect injury to the public, and whose responsi- 
bility is to be determined upon principles of common law 
unfettered by the existence of any contractual relationship 
between the parties. And this question is of no mean 
importanoe to the head contraotor, for the inj ii ri will 
generally seek to draw water from the deepest by pro- 
ceeding against the most substantial person. . 

Where work which, if properly conducted, can occasion no 
risk of injury to others, is placed in the hands of a builder 
or contractor, who selects his own workmen and servants 
for the performance of the work and directe the 
manner of doing it, it may be taken as a general rule 
that such contractor, and not the person who employs 
him, is the n responsible for injuries to strangers 
from the negligent execution of the work. Such is the state 
of the law in cases where evil consequences need not neces- 
sarily follow. But where a man orders work to be executed, 


lawful in itself, but from which, in the natural course of 


things, injurious consequences to others must be expected to 
arise, unleas means are adopted by which such consequences 
may be prevented, he cannot relieve himeelf of his respon- 
sibility by employing someone else to do what is neoceesary 
to proren: the act he has ordered to be done from becoming 
wrongful. 

In Black v. the Christchurch Finance Company, Limited, 
(1894) A.C. 48, which was heard in the Privy Council, the 


Vol. 45, Mo. 1,196, Биғтвивав 1,1899.) THE ELEOTBICAL REVIEW. 


847 


law upon the subject was fully discussed,.if not finally 
settled, by the members of the Court. The plaintiff there 
sued the defendant company for асале Ъу бге 
which had arisen on their land and spread to the 
5 part of the bush. It was pleaded by the 
efendants that the mischief had been done by their con- 
tractor. It was held that the defendant company were liable 
in damages for the act of their contractor in negligently and 
improperly lighting a fire on their land, and permitting it to 
spread to the plaintiffs lands; even though snch contractor 
in so doing, disregarded special stipulations contained in 
ES contract relative to the time at which such fire would 
it. 


The same principle was laid down in Hardaker v. the 
Idle District Council (1896) 1 Q.B. 885. In that case the 
defendant council, being about to construct a sewer under 
their statutory powers, employed a contractor to construct 
it for them. In oonsequence of his negligence in oarryi 
oat the work, a gas main was broken, the gas esca 
from it into the house in which the plaintiffs (a husband and 
wife) resided, and an explosion took place, by which the wife 
was injured, and the farniture was 
by the plaintiffs against the district council and the ооп- 
tractor, it was decided that the council owed a duty to the 
public so to construct the sewer as not to injare the gas 
main ; that they had been guilty of a breach of this duty ; 
that, notwithstanding they had delegated the performance of 
the duty to the contractor, they were responsible to the 
plaintiffs for the breach ; and that the damages were not too 
remote to be recovered. 

In the case which forms the 9 Er matter of this artiole, 
the facts were as follows: — The National Telephone Com- 
pany were lawfully laying down wires along the pavement in 
Clapham. In to make the connections at the joints, 
they left the trench open at those points along the lines of 
piping where the joints were to be made. George High- 
more, a plumber, was employed for this work, which was to 
be done to the satisfaction of the foreman in charge of 
the work for the sum of 12s. per connection, bends included. 
While Highmore was doing the work he found it n 
to plunge a benzoline lamp into a ladle of molten metal. It 
was proved that the gei valve on the lamp was ont of order. 
The lamp exploded injured the d атаа who now 
brought his action against the National Telephone Company. 
It was proved that a servant of the company was assisting 
George Highmore when the accident ha It was 
contended by the defendant company that Highmore was an 
i t contractor, and that they were not liable for his 
negligence, which was not part of, but collateral, to the work 
which he had been employed to do. It was held by the 
Court, which consisted of the Lord Chancellor, A. L. Smith, 
and Vaughan Williams, L.J.J., that the defendants were 
liable. Lord Obhanoellor said, In my opinion the 
defendants, who authorised these works to be done, whether 
they delegated the execution of them to another person or 
not, were under an obligation to protect passers-by from 
injary arising from the execution of their works.” 

It will be seen from the above decision that the liability 
of the National Telephone Company extends to a very wide 
limit. Had the accident happened owing to the negligence 
of someone in their own direct employ, no question would 
have arisen, and this case proves that they cannot delegate 
their responsibility to a sub-contractor. 


SMOKE PREVENTION IN BERLIN. 


Ат present Berlin has no Smoke Act, but has been consider- 
ing the question, а committee having been appointed in 
1892. But Paris in the meantime has drawn up &moke pre- 
vention rules, and this has stirred up Berlin, and now it is 
announced that after January Ist, 1900, all black smoke will 
be forbidden, Thus has another “ verboden ” been added 


to the already formidable list. Being legally and proper 
verboden, the committee thoroughly believe that there will 


be no more black smoke, 


In an action . 


It will cease suddenly at 12 midnight next December 31st. - 


Efficient devices are believed to be obtainable,‘and no hard- 
ships are going to be inflicted by the rule on any proprietor 
of a sooty chimney. During a discussion on a paper read 
on the subject in Berlin, it appeared, however, that smoke 
was not looked on by all as so great an evil. Was not London 
one of the healthiest of cities ? We expect that the Berlin 
committee will be wiser and sadder men before another 
year has elapsed. We read of a new form of forced 


draught grate not much different from one described 


by Mr. Foley in his paper at Newcastle before the 
Institution of Naval Architects, which employs hollow bars 
perforated on the top, and fed with air by a blower. It is 


said that excellent results have been obtained by this bar in 


the way of smokeless combustion. One man deliberately 
states, says the Trades Journals’ Review, that the appliance 
has reduced his ооа] cost by three-fourths. We know what 
this means. It may represent sound practice, but it may 
eqnally represent ш a change of fuel. We have known 
where а much cheaper fuel has used by some patented 
apparati, and reduced oosts enormously, but after all, the 
cheaper fuel would have shown even better resulta with the 
original Арагы. It was by such means as this that the 
Hoporaft furnace was floated, great stress being laid on the 
reduction of one-half the fuel cost in a particular case. We 


‚ happen to know the boiler, and found it was simply 


а case where Welsh ооа] had been used, whereas 
the cheaper fuel used by the new furnace could 
just as well have been used all along. The ways of patent 
furnace men are so wonderful, that we have become 
sceptical of all appliances until we have actually seen them for 
ourselves under a combustion rate of 18 to 20 lbs. About 
12 lbi per square foot of grate per hour seems to be a 
favourite rate with patent furnaces. 


THEORETICAL v. PRACTICAL EFFIOIENCY. 


Bv SYDNEY F. WALKEB. 


THE development of the electric lighting industry, and still 
more, that of its big brother, the use of electric currents for 
power purposes, renders the question of efficiency more and 
more important. Every fraction of 1 per cent. efficiency 
that the engineer can obtain in any part of his apparatus is 
something saved in cost. But the writer believes that in 
very many instances the use of the term is really misunder- 


stood, and that engineers and committees often specify, and 
insist on obtaining from manufacturers, a so-called efficiency 


which takes from, instead of adding to, the real practical 
efficiency. 

Let us consider first what is meant by efficiency. At onoe 
we are met by the fact, well known to the engineer who has 
to study the commercial side as well as the engineering side 
of the problem, that there are two efficiencies. Every 
enyineering problem consists in the transformation of some 
form of energy, which is inconvenient for the purpose in hand, 
into some other form which is convenient; and the final 
transformation is usually only obtained after a series of 
intermediate transformations. One kind of efficiency, there- 
fore, is:—The proportion of energy we obtain in the final 


form in which we use it, of that which is present in our 
initial source. In the case of the ordi ectric lighting 


station, for instance, we have, as our initial source of energy, 
the heat, generated by the combustion of the coal, oil, refuse, 
or other combustible we use in our furnaces, or the energy 
present in the water, wind, or other natural souroe of power, 
that we use to move our turbines, &o. The useful en in 
its final form is the sum of the energy present in the light 
rays furnished by the arc or incandescent lamps on the ser- 
vice. The efficiency of transformation is the propor- 
tion which this latter bears to the energy utilised at 
the source, and, as engineers know, this is very small, 
Bat there is another kind of efficiency, more important 
even than the efficiency of transformation, and which 
may Ыз termed the commercial efficiency, viz, the 
proportion which the cost of the article supplied, the 


— 
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electrical energy, bears to the үе obtainable for it. The 


price obtainable for any article, even for electrio lighting. 


currents, is rnled by conditions over which usually the maker 
has no control whatever. When sold for lighting purposes 
the current has to compete with other means of illumination, 
and though the price obtained is in many cases higher than 
the cost of some of the rival illuminants, it is still ruled by 
how much extra the consnmer can sfford to pay for the 
increased convenience, increased safety, &o., and is still 
beyond the control of the supplier. The two forms of 
efficiency naturally work together over a large portion of the 
oycle of their operations; but, in the writer's opinion, there 
are шару points at which, by an ill-jadged extension of the 
efficiency of transformation, the commercial efficiency is 
lowered. One point that at once occurs to one is that of the 
coat of apparatus. In the commercial efficiency the interest 
on the capital expenditure is a most important factor. In 
efficiency of transformation it has no bearing at all. 
Now it may easily, and often does happen that in 
his efforts to obtain an extra 1 per cent. or 2 
per cent. efficiency in any particular part of the plant, 
the engineer has added more to the interest on capital 
than he has taken off the bill for coal and other incidentals, 
On the other band, by an unwise economy in oertain other 
portions of the plant, the engineer may again hs losing more 
on his station by current unaccounted for than he has gained 
in interest by the saving in cost. Again, it very frequently 
happens that an increase in the efficiency of tranformation 
is obtained by cutting orain very fine in oonstrnotion, 
by “sailing very close to the „ ай sailors express it, with 
the result that very trifling extra strains, such as are unavoid- 
able in practical work, cause a breakdown of the apparatue, 
a stoppage of whatever portion of the work it was perform- 


ing, and a coat many times in exoess of the saving due to 


the extra efficiency obtained. 
assing from the general question to details. If a natural 


source of power exists, such as water or wind, it may be 
economical, and therefore commercially efficient, to make use 


of it, notwithstanding the fact that a very lerge quantity of 
water may be used to perform the work that would be done 
by the combustion of a very small quantity of coal or oil. 


Yet, again, if, as often happens, the supply of water is 
uncertaip, so that steam plant must be kept as a reserve, or 


Н the соє of making reservoirs, laying pipe lines, &o., is 
above a certuin figure, the interest may be so great as to 
neutralise even the full sdvantage of obtaining the source of 
energy for nothirg. Again, coming to engines and boilers, 
the ober the pressure to which steam is raised the emaller 
is the proportionate quantity of coal or other combustible 
necessary to be consumed in the fnrnace, bnt this advantage 
is more than lost unless a large portion of the expansive 
force of the steam can be utilised. And here, again, the 
conditions of commercial efficiency and that of transforma- 
tion do not n agree. For an ocean-going steamer there 
can be no possible mistake, Steam can be raised to the 
utmost pressure the appliances will warrant, and that can be 
economically utilised by means of triple and quadruple expan- 
sion engines; but the central station engineer who made use 
of the same engines would be most unwise, as he would add 
very largely to his coal bill. En passant, a very striking 
instance of the difference between real or commercial effici- 
ency, and that of transformation, is the case of the tramp 
steamer. The economical speed for these ships is the low 
figure of 8 knots. Passing on again to the matter of engines 
and boilers, Welsh coal is by far the most efficient in the 
world, considered from the view of transformation, while 
town refuse is probably one of the lowest on the scale of 
combustibles; yet if the town refuse can be delivered and 
consumed, as in many cases it can, at а co.t to the town less 
than that previously incurred in disposing of it, or even at a 
slightly higher oost, it evidently becomes more efficient in 
the commercial sense than the best coal, or other combustible 
which has to be paid for. The limit is reached, of oourse, 
when the extra cost of dealing with the refuse, including 
interest on special refuse plant, exceeds the ooat of the 
coal for which it is substituted. Again, after the gases 
formed by combustion in your furnaces have done all 
they can in raising steam, there is still a good deal 
of energy remaining in them; and after the steam 
raised in the boiler has done all it can in driving the engines, 
there is still а considerable quantity of untransformed energy 


perhaps the apparatus upon which the engineer is 


remaining in it, Every heat unit that can be extracted from 
either the gases or the steam after they have through 
their respective apparatus, is во much added to the commer- 
cial efficiency, provided that the coat of working the energy 
saving plant, and the interest on the capital outly, does not 
ex the value of the units recovered. So, again, high 
speed engines which can be ooupled directly to dynamos are 
necessarily more efficient, the combined plant, than slow speed 
with belt or rope driving. Ая they almo take less floor 
space, their use may have an important bearing on the com- 
mercial efficiency where the land upon which the station 
stands ia valuable, as in the centre of large towas; yet, if the 
ure of these engines demands the presence and the time of 
highly skilled attendants, the commercial efficiency may pos- 
sibly be lowered, rather than raised by their use. zn 
mos 

tempted to to extremes, in his striving after 
efficiency of transformation, is the d o and the motor. 
Electrical engineering is in a more advanced state, notwith- 
standing ita so recent development, than any other branch of 
engineering in the sense that electrical engineers have more 
complete command of their work than any others The 
electrical engineer who understands his work can design a 
dynamo or a motor for any efficiency he pleases within 
certain limits, It is no more trouble for him to design for 
95 per cent. than for 85 per cent. His tronbles commence, 
of course, when the cost is gone into, and it is then that he 
is often tempted to inorease his transformation efficiency by 
certain measures, which in very many instances seriously 
affect the commercial efficiency. To take one frequent case 
that is often met with—transformation efficiency requires 
that the space occupied by air insulation and active con- 
ductors between the iron core of the armature of a dynamo 
or motor and the iron faces of the field poles should be as 
small as possible, and so the engineer is tempted to make 
his insulation thin radially, and the clearance between 
the external periphery of his armature and the bate 
faces very small. Sometimes Providence is kind, and the 
machine works all right for some time, but more frequently 
some trifling expansion, due to the passage of an increased 
current, or to some other cause, takes place, and the con- 
ductors rub on the polar face, and the machine has to stop 
for the time. The designer would say, of course, that the in- 
creased current, or the increased expansion from, say, another 
source of heat, ought not to have taken place. Experience, 
unfortunately, proves that it always does, or nearly always. 
Or if the machine escapes this fate, it will, if the insulation 
has been cut fiue, probably fall a victim to the property the 
electric current has of throwing a spark aoros between two 
conductors tbrcugh all kiads of intervening material when 
temporarily possessed of several times its normal E.M.F., as 
when induction takes place. 

What then should be the course of the engineer who wishes 
his plant to be efficient commercially, as well as in the trans- 
formation sense? The answer, in the writer's opinion, is, 
CALCULATE! CALCULATE! CALCULATE! Calculate each 
item in the cycle of transformations from every point of 
view. Watch the loss in each transformation, and watch 
the cost of reducing it. One golden rule may be taken. 
Nothing is so commercially efficient as continuous running. 
Whether you are farnishing lights for streets, shops, &c., 
current for hauling tramoare, for pumping, or cutting coal, 
or whether усо are running a cotton mill, driving a steamer 
across the ocean, the one thing that you can always be quite 
o:rtain wil pay, is continuous running; and while every 
posible improvement, every possible source of economy 
should be carefully considered and carefully tested, nothing 
should be adopted which admits of even the remote prooability 
of stoppage. A striking instance in point comes from 
America. An electrical engineer in the States was asked to 
advise a man who had 100 sewing machines working as to 
driving them by electric motors. The question was, shou'd 
one 10-H P. motor be put in to drive the lot, 10 motors of 
1-H Р. to drive groups of 10, or a motor to each machine. 
After the question had been explained to him, the proprietor 
himself decided for a motor to each machine. As he put it 
—if one motor of 100 goes wrong, it means one girl idle; if 
the one motor which drives the lot goes wrong, it means 
complete stoppage. In the writer’s opinion, the proprietor 
was quite right, provided the j!;-H.P. motors were as 
reliable in work as the larger ones. 
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INDISPENSABLE ACOESSORIES OF ELEC- 
TRIO TRAOTION. 


Br HENRY E. P. COTTRELL, A. M. I. C. E. 


(Continued from page 805.) 


BON DIN Gd. 


In the early days of electric traction the earth was assumed, 
iu accordance with telegraph practice, to be devoid of resist- 
ance, and was therefore selected to form the retarn circuit to 
the generating station. It was not long, however, before the 
excesive fall of pressure at the end of the line observed in 
working, and involving serious loss of power, was correctly 
attributed to the great and varying resistance possessed by 
the earth return. In addition to the loss of power involved, 
the currents which found their way back through the earth 
to the generating station, in seeking the path of least resist- 
arce, passed through all the metallic conduits which lay in 
proximity to their course, and caused moet serions damage 
therein by setting up electrolytic action. Gaspipes, water- 
pipes, hydraulic mains, telephone and telegraph cable 
condnits were subject to most mischievous and serious 
deterioration, and traction companies had to make this damage 
good at ruinous р The careful investigation of the 
De conditions led to the recognition of the following 


1. That salts of ammonia, potash and soda, and carbonates 
of calcium and magnesium of a soluble character were 
always more or less present in the ground. 

2. That а mere directive force in the nature of difference 
of pressure was sufficient to cause a current to flow. 

8. That the presence of a small amount of soluble salt was 
sufficient to set up electrolysis, which continued as long as 
a current flowed. 

4. That the amount of current depended upon the relative 
resistance of the soil and the pressure causing the current to 


flow. 

5. That the corrosion due to electrolysis depended on the 
amount of current flowing from a given area and the nature 
of the salts present, the order of activity being chlorates, 
nitrates, and eulphates. 

6. That there is no actual transference of iron from the 
anode to the cathode, this being deposited in the soil as 
hydroxide of iron. 

From the above it was apparent that with continuous 
currents electrolytic action mast always oocur wherever a 
sensible difference of potential existed in the return cirouit, 
whether that was wholly or partially composed of the earth, 
or во long as апу of the currents found their way back to the 


copper wire of no less capacity than the feeder, with which 
connection could be made at every instant as freely as with 
the feeder, bat this again is out of the question оп account 
of the cost. 

On the whole, the only reasonable alternative seems to be 
the utilising of the rails as the return circuit, insulating them 
as far as possible and improving their joint connections so 
that the conductivity should be usiform, or, in other words, 
that the joints should ba abolished electrically and the drop 
throughout the return circuit should not exceed the restricted 
limits of loss due to the specific resistance of the rails. This 
involves the whole question of bondirg and bonds, the latter 
baing daily more and more recognised as among the most 
indispensable accessories of electric traction. 

The specific resistance of steel raila of the ordinary com- 
position, i.s, with the high percentage of carbon now usual 
for railway and tramway purposes, at the ordinary atmo- 
epheric temperatures, is from 10 to 11 times as great as that 
of copper; bat the cross section of the rails in common use 
for tramway pu is from 200 to 300 times the area of 
the feeders, £o that the conductive capacity of the raile, 
irrespective of the joints and insulation, as compared with 
the feeders, is from 20 to 30 times as great as would be 
theoretically necessary. It is evident that with bonds join- 
ing their ends giving approximately a conductivity 
equivalent to that of the rails themselves, the drop in 
potential due to leakage at the points of contact between 
rails and their eda and the rails and the earth could be 
reduced to a negligible amount in exoess of the logs due to 
the specific resistance of the steel composing them. In 
other words, a return circuit of a uniform specific resistance 
equivalent to that of the rails between joints, wonld present 
such an easy channel for the return current that practically 
none would find its way to the generating station through 
earth, and the electrolytic action set up in the neighbouring 
pipes and mains by stray currents would be insignificant, 
while the drop in potential or the loss of power in the circuit 
through leakage, would approximate to the irreducible 
minimum involved in the moleoular changes set up in the 
material of the rails, by the passage of the current. The 


question, therefore, of the more or less loss of power in a 
circuit and the production or non-production of damage to 


the pipes and mains existing in the neighbouring subsoil, 
resolves itaelf into the question of the effective electrical 
bonding of the rails. 

The conductivity of a joint evidently depends upon both 
bonds and fishplates. That the latter, even when the rails have 
been in use for tome time, have an appreciable effect on con- 
ductivity has been conclusively shown by Mr. H. F. Parshall in 
а recent paper before the Institution of Electrical Engineers. 
Both by laboratory testa and tests on rails in actual use 
With bonds and without bonds, Mr. Parshall shows that the 


Fra. 794. 


generating station through the earth. With alternating 
currents the whole of these difficulties would disappear, but 
so long as continuous currents are used for electric traction 
purposes, the question of the return circuit must remain of 
primary importance. 

Were it not for the question of oost, the difficulty involved 
in setting up electrolysis in surrounding metallic conduits 
could be met by placing them in metallic connection with the 
rails, во as to keep them at a uniform potential, but this 
would seriously interfere with the telephone and telegraph 
services using earth returns, by inducing heavy currents in 
their cables. 

An ideal return circuit would evidently be an insulated 


кча. 79B. 


resistance at the joint with the fishplates removed was more 
than double that of the combined fishplate and bond, and 
that the conductivity which the flabplate contributed to the 
joint did not sensibly deteriorate with age, the contact 
between rail and fishplate being preserved fairly well, even 
when not fully tight through the bright patches always 
existing on both surfaces. Оп the whole, the resistance 
at a joint increases inversely with the tightness of the fish- 
plates and the cleanness of the contact between them and the 
rails, and that independently of the character of the addi- 
tional bond used for the joint. Me. Purahall expresses the resist- 
anoe of the joint in terms of the equivalent rail length added 
to the general resistance of the return circuit by the joint, 
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and this seems to be a particularly happy way of expressing 
the matter. 

There are three ways in which the ends of rails may be 
bonded electrically :— 

1. By utilising their usual fastenings. 

2. By adding bonds independent of these fastenings. 

8. By dispensing with the usual fastenings and sub- 
stituting a special joint or doing away with the joints 
altogether. i 

The first method involved the utilising of the ordinary 
fishplates with the addition of a plastic metallic com- 
position to form a bond between them and the rails. 

The only form of bond of this character which is in use is 
known as the Edison-Brown plastic rail bond (fig. 79a). In 
this bond the oontact between the rail and the fishplate is 
established by a special metallic plastic composition inserted 
between the web and the fishplate, after contact spots about 
2 inches in diameter have been cleared of scale and rust and 
treated with a solid alloy which instantly silvers thesurfacesand 
үү: rusting. The plastic composition is held in a 13-inch 

ole in an elastic cork case treated on the surface with a sticky 
compound, and these cases are placed in position as near 
the end of the rail as possible. The con АН the 
completed joint is practically equal to that of the fishplate. 
Some plastic bonds which have been in use for five years 
have shown no sensible deterioration, the explanation being 
that, when correctly applied, these bonds never rust. 

The plastic bond is also applied (fig. 7958) in a somewhat 
different manner, when used for rebonding old T and girder 
raile, with fishplatea having angle projections over the rail 
foot. At the end of each rail a hole is drilled diagonally 
. through the angle plates, and into, but not through, the base 
of the rail. These holes may be of any suitable diameter 
from $ inch upwards. The drill used for boring these holes 
is made with a specially obtuse angle, so that as it penetrates 
the lower surface of the plate, it carries down a burr into 
the surface of the rail. A part of this burr is forced between 
the rusted surfaces between the fishplate and the rail, and 
forms а telescope hole perfectly smooth on the inside. To 
avoid the surface being lubricated with a non-oonductin 
substance, a solution of soda and water is used instead of oi 
in drilling, and the drill chips are removed with a permanent 
magnet. The holes are then amalgamated with the solid 
alloy, and partly filled with the plastic compound. An 
amalgamated copper plug of T shape is driven into the hole 
dipping into the plastic alioy, and is locked in place by a 
burr made with a blunt chisel. Mr. Parshall's experiments 
before alluded to, with 14-inch plastic bonds and 83-Ib. rails, 
demonstrated that the resistance of the joint expressed in 
inches of rail, which, with one plate only bonded, and no 
contact between rail and plate, except through the bonds, 
amounted to 24 inches of rail; by double bonding could be 
reduced to 14 inehes, and by allowing free contact between 
rail and plates, to 9 inches only, the bonds being apparently 
el ueris individually for „ths of the total resistance 
each, the contacts between fishplate and rail collectively 


to about the same amount as one bond, the balance being 


divided between the four bolts and the resistance induced by 
the “ gathering of the current at the bond terminals and in 
the neighbourhood of other points of contact between the 
rails and the fishplates, and amounting to about 2 ths or 
sths of the total joint resistance. To make these plastic 
bonds as efficient as possible, it appears to be necessary to 
connect both fishplates with the rails, and to keep the fish- 
plates in as close contact with rails as possible, or, in other 
words, to ecrew up the bolts as tightly as possible, and use 
some form of lock-nut that is not liable to working loose 
under service conditions. 

The category of added bonds, independent of ordinary 
fasteninge, comprises what might be called bonds proper, and 
here the ingenuity of inventors has been lavishly expended 
in scheming devices of infinite variety of form to meet the 
requirementa of the case. They, however, all belong to two 
groups, viz :— 


(A) Long and uncovered bonds; 
(B) Short and covered bonds; 


Group A being bonds external to the fishplatee, and Group B 
bonds that are placed between the fi-hplates and the rails. 
These groups are each of them sub-divided into four classes 
&ccording to the character of the contact established between 


the rails and the bonds, viz.:—a, mechanical contact; 
b, goldered contact; c, welded contact; d, amalgamated con- 
tact. The phenomenon termed “gathering of current,” 
which occurs in the neighbourhood of the joints in a con- 
ducting circuit, seems to be analogous to the retardation 
induced in the flow of water through pipes by bends or con- 
tracted orifices, and is no doubt produced by the same causes, 
viz., the increased friction or resistance due to the contraction 


,of the effective sectional area of the channel through which 


the flow is taking place. Successful bonding, therefore, means 
the limitation of “current gathering” at rail ends to the 
irredacible minimum involved in the flow of a current across 
the physical boundary or gap existing between one conductor 
and another, In the case of mechanical contact this gap is 


. filled by а film of air occluded between the contiguous sur- 


faces of rail and bond. In the case of soldered and welded 
contacts the gap is filled by the film of soldering or welding 
material, and in the case of amalgamated contact by a 


. film of amalgam, and in all three of these latter cases by 


some portions of occluded air films in addition. The resist- 
ance of the gap may be further increased by the presence of 
a film of dirt or oxide on the surfaces. The following con- 
ditions have obviously to be observed in all bonds to ensure 
successful results :— 

1. The sectional ares of the bonds and of the rails they 
unite must be sensibly in the relative proportion of the con- 
ductive capacity of the metals composing them, ¢.¢., the 
effective areas of the channels offered to the flow of the 
RA by rail and the bond respectively must be practically 
e 


qual. 

2. The contact surfaces must bə as few as possible, and 
their areas as restricted as possible, subject to their being 
proportioned to the lesser conductive capacity of the two 
metals; $.e., in the case of steel and copper, the area of the 
contact surface must be in proportion to the conductive 
capacity of the steel and not the copper, or from 10 and 
11 times as great as would be necessary between copper and 
copper. 

3. The gap between the contact surfaces must be as 
restricted as possible; 1.5, the surfaces must be brought as 
close together as possible. 

4, The contact surfaces must be absolutely cleared of all 
dirt and oxides before the contacts are made, and kept clear 
thereafter. | 

If the above first condition is complied with, it is obvious 
that the bonds comprised in Group A must all be more 
costly than those comprised in Group B, which will inevitably 
replace them sconer or later, irrespective of the question of 
the relative merits of the designs, | 
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In a similar way the constructive difficulties involved in 
the use of bonds composed of metals whose conductive 
capacity is inferior to copper must as inevitably be replaced 
by bonds made of the latter metal, if for no other reason 
than their relatively more bulky and unwieldy dimensions. 

Condition 2 disqualifies all compound bonds, i.*, those 
com of more than one metal or of more than one piece 
on the score of the multiplication of contact surfaces and of 
the gaps between them. Condition 3 demands that the 
contact between the bond and the rail should be brought 
about by the тшп of considerable force in such a way 
that its effect shall persist, after the force is withdrawn, 
unaltered. Condition 4, in addition to the careful cleansing 
of the contact surfaces previous to bonding, also demands 
that they shall be treated as for Condition 3, so that the film 
of air imprisoned may be reduced to & minimum, and with 
it the chance of the future formation of в film of oxide 
between them similarly reduced. 

This much being premised, it becomes ee to critic- 
ally examine the details of the various leading bonds in 
use and determine their merits and defects. 
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Class d, or “amalgamated contact bonds,” contains very 
few examples, the “Ajax bond ” (fig. 80), belonging to Group 
B, being about the only one now used. It consists of a 
strip of copper placed under the fisbplates and pressed against 
the rail ends by set screws working through the fishplatee, the 
contact surfaces being amalgamated. The defects of this 
bond are: —(1) Oomplexity of parts and multiplication of 
карз; (2) impossibility of maintaining gaps at a constant 
minimum interval; (3) disturbance of contacta when 
contraction or expansion of rails takes place, and consequent 
increase of resistance ; (4) cost. 

. Qlasa b, or “ welded contact bonds,” also contains very 
few known examples. The Payne welded bond" (fig. 81) also 


belonging to Group B, consists of a oorrugated strip of 
copper with flat terminals welded in any position on to the 
rail ends. The objections to this form of bond are :—(1) 
imposeibility of obtaining a really perfect weld under the 
conditions of track-laid bonding; (2) the unavoidably 
increased resistance introduced by the residual film of spelter 
remaining between the welded surfaces; (8) inore cost 
involved in welding. | 
Of Class с, the only “soldered contact bond” which is 
at all used is the “Syracuse bond (fig. 82). This is used 
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in forms belonging to both the long and short groups. 
This bond consists of broad flat terminals connected to 
wires by soldering, which are themselves soldered to the- 
webs of the rails. The objections tothis form of bond are 
due to its compound character and to the multiplicity of the 
gaps between its various parts; and also the relatively 
high cost of its application owing to the process of soldering 


involved. | 
| (To be continued.) 


CORRESPONDENCE. 


The Glasgow Contract. 


Sach of your readers as are engaged in supplying local 
authorities with tenders for electrical or steam plant, will, I 
am sure, be ready to extend their sympathy to Messrs. E. P. 
Allis & Co. in this their hour of affliction. Although it has 
fallen to the lot of some of us to miss contracts at or near 
the bottom prices, our sorrow on these occasions has been 
tem by considerations similar to those which consoled 
the fox when he failed to get the once coveted, but now 
despised, gra Whether our philosophy would have 
supported us if we had only jast missed booking a top price, 
and such a top price as that before ue, I hesitate to consider. 
Permit me to suggest, for the comfort of Messrs. Allis, 
that, now they have come to do business in England, the 
must endeavour to realise that the municipal system, with 
its virtues, is attended with certain inconveniences under which 
we all suffer. These inconveniences are known to the cor- 
porations as well as to engineers, but both are powerless to 
remove them. 

There is not an engineer in England that has not had his 
brains picked and the details of his schemes published, not of 
malice or chicane, but of necessity, and he, recognising 
this fact, endeavours to possess his soul in patienoe. 

Personally, I think Messrs. Allis made a tactical mistake in 
addreesing their letter to the Manchester Courier, for Lanca- 
shire is a county of mechanics, who are just as cooksure 


that everything they turn ont is the best that money can 


‚ buy as are our American friends ; and, farther, they have 


learned by experience to render so much respect to the firm of 
Hick, Hargreaves & Oo., and to have such confidence in all 
the ucts of Soho Foundry, that no amount of assertion 
would make them believe that any engine built therein 
could be either “ inefficient, unreliable, or antiquated.” 


John 8, Baworth. 
August 80ih, 1899. 


THE CHARGING SYSTEM OF FIRING. 


Tus methol of firing was recently advocated in the columns 
of the Practical Engineer, and we have inquired further into 
пеш; which we have always advocated as suited to 
fo draught working on the contention that fire thick- 
ness, draught, and fuel dimensions are more or less inter- 
dependent. The charging system cannot well be carried 
out when the rate of combustion exceeds 10 to 12 Ibs. per 
rquare foot. At such rates it can be managed withont 
difficulty, but even then some selection is required in the 
coal, which is best when it consists of a mixture of slack aud 
moderately round осві. When this mixture is properly 
charged right along the centre of the grate, the rounder 
pieoes tend to roll down the heap and towards the sides of 
the grate. The sides of the fire are thus more open than the 
middle, and the draught penetrates more freely, and when 
charging is properly done there is a belt of fiame on each 
side of the fuel heap which curls round the furnace, and 
meets at the crown of the furnace. A fair natural draught 
of abont j inch water gauge is necessary, Ав the whole 
eet cakes through, it is finally burned into holes, which 
need to be filled np, and when burned sufficiently low. the 
mass can be approximately levelled and recharged. With 
such a mass of fuel on the grate, and a reserve of draught, 
there is great command over the working of the boiler, and 
eteam can be made readily. We believe that with forced 
dranght this system hag not been attempted, but we see no 
reason to doubt that a good stoker, who should be allowed to 
try the system for a time to acquire the practice necessary to 
а new system, would, with forced draught, secure similar 
resulta upon a heavier rate of fuel consumption. It must 
be clearly understood that there is no spreading of the coal 
upon the bars; only so much goes to the sides as rolls there 
by gravity, and an experienced man is able to so 

а furnace as to heap up the centre of the ridge to within a 
short distance of the furnace crown. It might be thought 
that in this there would be a large volume of smoke 
produced, but this is not so. Su m smoke as is produced 
comes off from the surface, and the whole volume of gases 
from the mass requires a long time to evolve, and, as it does 
come off, it does not come into contact with the furnace 
crowns, but finds itself in the narrow space between the fuel 
кш and the arch of flame which rises up from the sides of 
the grate. 

In charging a fire on this system, the stoker commences 
against the bridge and fills up this end first, the mound 
sloping gradually towards the firedoor. A longitudinal 
section of the fire would show a line ут some distance 
with the furnace crown and then sloping downwards to the 
dead in a curve, convex npwards. Similarly, a cross 
section would show an approximately parabolic, or haycock, 
form. Sach a form enables the condition of the whole 
length of furnace to be seen from the furnace door, and is 
also favourable to the pros admixture of any necessary 
fresh or auxiliary air, the admission of which may be in 
smaller volume and of greater duration than when small 
charges of fuel ars made upon a bright thin fire, In such 
case the hydro-carbon gases are at once liberated in great 
volume, and a short period of very copious air admission is 
necessary, As said above, with ordi chimney draught 
the system cannot very well be used with a rate of com- 
мара above 10 ог 12 lbs. рег equare foot of grate рег 

ur. 

. Mr, Ingham, a Manchester engineer of great experience in 
steam boiler work, rightly says, however, that with foroed 
draught almost everything can be done, but he lays stress on 
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some amount of selection being necessary as regards the ooal— 
that it should have a proportion of round ооа] which will 
roll to the sides as charged and secure the action aimed at— 
the flame belts round the furnace plates. 

The principle underlying the method is the preservation 
in the furnace of a large mass of fuel ready to be quickly 
pat into a condition of more rapid combustion as soon asa 

emand is made for more steam. But the method demands 

what is technically known as boiler room, and as we have 
already pointed out, where double the fire-grate area could 
be arranged with a given heating surface, it would appear 
desirable to do this or to secure the same end by means of 
fan- assisted draught. The tendency of late has been to 
claim unduly high ibilities for steam boilers. It is 
5 that more moderate figures will be worked to in the 
uture. 

Probably some of the excessive smoke of electric light 
. stations is dne to the too heavy work demanded from steam 
boilers. Where anything over 20 Iba. of coal per square foot 
of grate area per hour is to be consumed a fan dranght will 
be required, and with a fan draught and bituminous ооа] 
‘there must be provision to bring the fan pressure to the 
auxiliary air ducts, for the blast көш will prevent ап 
fresh air being admitted at the furnace doors, and sac 
auxiliary air must be forced into the furnace. 


LONG DISTANCE TRANSMISSIONS FOR 
ELECTRIC RAILWAYS.* T 


THERE seems to be no doubt that in the near future long 
distanoe transmissions by means of polyphase currents will 
form an important feature of electric railway practice. 
number of instanoes of this practioe have already been men- 
tioned in the Review, and a new road has just been projected 
in the Kootenay country of British Columbia which will be 
operated by means of a power plant which contains a number 
of most interesting and unique features. It should also b» 
added that this is but one of a considerable number of poly- 

transmissions in the Pacific North-west, where there 
lately been remarkable activity in the projection and 
construction of long-distance transmissions operated by water- 
power. While for the purpose of supplying power for general 
purposes, and especially to mining machinery, the induction 
motor has now become a worthy rival of direct current 
machinery, street railways will undoubtedly continue to be 
operated from sub-stations containing rotary transformers for 
the production of 500-volt direct currenta. 

The West Kootenay Power and Light Company, whose 
plant is described in detail in the Journal of Electricity of 

ay, 1899, contains an unusual number of useful and 
instructive features. This plant is essentially a power plant, 
-only а small percentage of its output being applied to 
lighting purposes, and 80 various are the uses to which this 
power has been applied and with such eminently satisfactory 
results that a considerable extension of the service is to be 
pen including an electric railway, which is to be installed 

once. 

The engineering features of this plant are most interesting. 
The power house is situated on the Kootenay River, which 
forms a connecting link between Kootenay Lake and 
Columbia River, and the Bonnington Falls, from which the 
power is юр, are situated near the lower end of this 
river. At low water these falls, both upper and lower, are 
capable of delivering 267,000 H.P., but the lower falls, а 
part of which the West Kootenay Company has utilised, have 
an available head of 40 feet at low water, and are capable of 
delivering 100,000 H. p. 

The company constructed a canal cnt out of hard. rock, 
650 feet in length, and 26 feet wide, the lower end of which 
widens out into a forebay 54 feet wide. The forebay is ehut 
in by a dam of solid concrete, 82 feet high and 26 feet wide 
at the bottom, tapering to 6 feet wide on top. Across the 
head-race, 250 feet from the concrete dam, is а wooden dam 
sloping at an angle of 42°, constructed of sills and timbers 
securely fastened between the two high b'nffs. This dam is 
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44 feet high, and has five aluiceways across the bottom, the 


object of which is to control the supply of water to the fore- 


bay at all times. 

he back of the dam really forms one side of the power 
house, and of the tail-race, which runs at right angles to it, 
being a pit 20 feet wide by 30 feet deep, and extending 
nearly the length of the power house, which is 66 feet. The 
dam is provided with two feeders of 9 feet each, and one of 
10 feet, the upper ends of which are closed with wooden 
gates. Two outside frames extend upward of 80 feet, and the 
racks for raising and lowering the gates are bolted to the wall 
of each pit. The gates are each provided with a small iron 
flood-gate, and the main gates are raised and lowered by means 
of head-gate irons bolted to the top of the dam. The winch 
controlling these is operated by one man. Three steel 
penstocks ran through the dam into the hydraulic room of 
the station, each penstock carrying a pei DE nearly as 
high as the Er of the dam. To the lower end of each pen- 
stock is bolted a housing which contains a ит of 39-1nch 
horizontal cylinder gate turbines, the housing being supported 
on I-beams laid on the retaining walls of the tail-race. The 
draft tubes 22 feet long and 10 feet in diameter are bolted 
to the bottom of the housings. The generators are coupled 
direct to the turbine ehafts, and three exciters are driven by 
three independent 12-inch horizontal gate turbines con- 
tained in cast-iron flumes connected to the housings of the 
large wheels, from which they derive their water supply. 

The dynamo room contains two 750-Kw. generators and 
one of 1, 500-Kw, all of the standard General Electric 
revolving field typ». These run at a speed of 180 revolu- 
tions per minute, have 40 poles and deliver three-phase 
currente at 1,100 volts. 

The transformer room is a separate compartment at one 
end of the dynamo room, and contains the capacity 
of air-blast transformers; they are 12 in number, each of a 
T of 250 KW. These deliver at a re of 20,100 
volts to the line. The pole line is a double line extending to 
Rossland, a distance of 31 miles, the profile of which varies 
in height by over 2,200 feet, and a step-down transformer 
station is situated at the latter town. A branch is taken off 
the main line at a point three miles from Rossland which 


rum to Trail, B. O., a distance of four miles. At this town 


is situated the great smelter of the Canadian Pacific Railroad, 
and a transformer station at this point provides three-phase 
currents at 550 volts for the operation of various parts of 
the smelter, At this point an electric tramway is to be 
immediately built, the operation of the plant in all kinds of 
weather having been so successful as to encourage the com- 
pany to extend its operation to railway work. 


BUSINESS NOTIOES, &c. 


Street, W., met on Thursday at the London Bankruptcy Court. The 
debtor commenced business about four years 

Six months later he was joined in р by Mr. W. Н. Butcher, 
who introdaced £200 capital, and the style of the business was altered 
to Lawrence & Butcher. That ership was continued for about 


partn 
& year when it was dissolved by mutual consent, Mr. Butcher 
debt. All 


£120 in cash and the debtor retaining the stock and book 
the partnership liabilities were settled and the dissolution was duly 
gaz ted. The debtor continued the business by himself up to last 
hristmas. In December, negotiations were en'ered into for the 
formation of the business into a limited company with a capital of 
£2,000, but nothing came of them, and the matter is at present the 
subject of litigation. Accounts filed under the ure show 
unsecured debts £334 8з. 7d., and assets, doubtful book debts, £50. 
The reasons given for the failure are bad debts, illness, in 
and insufficiency of capital. No offer baing submitted the creditors 
left the matter in the hands of the Official R2ceiver to be wound "p 
in the usual course of bankruptcy. The public examination 
appointed for September 19th. Appended isa list of the principal 
creditors, viz.:—Unsecured.—General Electric Company, Limited, 
£81 124. 8d.; W. McGeoch & Co., £42 8з. 11d. ; Paterson & Oooper, 
£38 38. 8d.; John Russell & Oo., Limited, £20 2s. 3d.; H. M. 
Salmony & Oo., Limited, £33 178. 7d.; and various sums under £20. 
Partly secured.—H. J. Lawrence (security valued at £70), £100. 
Preferential creditor for rent, £37 103. 
made in the case of H. W. Thane, 
i eet, Kent, on debtor's 
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Electrical Wares Exported. 


Win mme Аса 30тн, 1808. | WIr mme Avua. 29:н, 1899. 


Aden. Teleg. cable Value £33,600 Adelaide NE .. Value £108 
Amsterdam m "à .. 900 | - Teleg. mat. ve c 70 
Auckland .. és ©» «а 40 ' Alexandria. Teleg. mat. ies 60 
Barcelona .. З 8 18 " Teleg. wire е 98 
Bombay .. 88 Amsterdam ‚ _.. o 160 
Boulogne Е as 92 Bangkok 20 ss 15 17 
Сар Town aie . . 156 Boca. Teleg. mat. vos .. 270 
ombo “+ E 24 Bombe ‚з - АЕ ia 72 

e .. 181 Boulogne . .. 40 

».. Teleg. mat. .. 166 , Buenos Ajres 05. «oF 118 
Flushing А is ae 70 ü Teleg. mat. .. 815 
Fremantle И . . 1,089 OCalouttaa ne Ws .. 498 
Graymouth © 89 Cape Town .. ia a . 151 
Hamburg .. 100 Channel Islands .. as SQ 558 
Hobart cs 15 | East London T oo .. 284 
alta .. $6 Fremantle . 9 
Melbourne s 57 Flushing... 0e 90 
Penang . КЕ 11 Gothenburg. Teleg. wire ге 36 
Port Elizabeth .. 614 Hamburg. Teleg. mat. .. 100 
Port Said . 25 Hong Kong - a -- 69 
Rangoon 50 Iquique s si К oe 85 
Shanghai 57 Lyttelton ; ys és 85 
Sydney es - T . 671 Melbourne .. v oe T 15 
rieste. Teleg. cable .. .. 654 "t Teleg. mat... .. 880 
Yokohama .. °з Vs 29 New 1 ca 92 : on 1 
Rotterdam si - és ll 

Shanghai .. ТА ae is 40 

Singapore ©з . . . 1,896 

St. фера Teleg. wire 59 

Stockholm. Teleg. wire - 19 

Sydney - "am 25 .. 218 

is Teleg. mat. va .. 775 

їз Teleg. wire E .. 872 

| Toronto so P РР .. 120 

| Wellington es ee ee ee 21 

| Wiborg з и - ji. 45 

| Yokohama .. - i .. 978 

Total ee £88,108 | Total ee £9,141 


Book Received.— The Electrical Engineer's Central 
Station Directory.” Third edition. Biggs & Son, London. 36 64. 


Catalogue.—The new complete catalogue just issned by 
Mesas. Veritys, Limited, belongs to that class of trade publications 
which one ps along with directories and the other works 
essential in a commercial establishment, so as to be always ready 
to hand for reference. The catalogue being a complete collection 
of all the classes of electrical mach and wares in which Mesere. 
Veritys do business is necessarily bulky, but it is so neat and 
uno ive in ite binding, &o , that it will be quite in keeping with 
the most оле шо offices. Itis complete in nine sections, 
which we mention in outline: (р) plant and machinery ; (m) motors 
and motor driving (from which we published a selection of illus- 
trations showing motor applications some weeks ago); (w) wires, 
cables, and wiremen’s sundries; (a) switchboards and rtc»essories ; 
e bells and telephones; (з) surgical and medical appliances; 
8 electric light fittings; (d) ship, mine and dock fittings; 

) reflectors, glass and silk shades. In addition to a host of illus- 
trative and descriptive matter, we notice several interesting features, 
viz.—Estimates for complete private plants; comparative costs of 


gas and electric light; hints on house wiring and joint making with 


wiring rules and tables; metzic measarement tables; electric bell 
and telephone connection disgrams. The electrolier, standard and 
statuette fittings section has a special glased paper which shows the 
EE T up to best advantage. Some of the designs are very 


The Chitty Dynamo and Motor Company, Limited. 
—The senior Official Receiver, Mr. G. S. Barnes, issued a 
of the statement of affairs on the date of the winding п 


‘summary р 
(June 26th, 1899) as submitted by the directors, together with his 
beervations th 


0 ereupon. The gross liabilities are put at £32,556, 
expected to rank £32,342. The amount estimated as available to 
meet unsecured creditors (subject to cost of liquidation) is £20,912 
13s. 9d , and there is thus an estimated de of assets to meet 
the liabilities of the company, of £11,429 102. 10d. There is no un- 
paid capital liable to be called ap to meet the above deficiency. The 
capital issued is £33,030, and adding to this the deficiency above 
stated, there is а total deficiency of £44,459 10s. 10d. The chief 
cause of the failure appears to be the ineufficiency of working capital. 
The company went to allotment on December 18th, 1897, upon a 
total cash subscription of £5,540. The purchase price was originally 
fixed at £56,000 without any valuation b Ohitty and his 
solicitor (£11,000 cash and £45,000 in shares), but in consequence of 
of cash capital, these terms were modified, and it was 

arranged that Mr. Chitty should be paid £28,000 (£1,500 cash and 
£26,500 shares), and the кол £28,000 to be payable in pro- 
ion to a farther issue of capi Mr. Ohitty was to be appointed 

or five years as managing director at £1,000 a year, but for the first 

year only £500 was paid, the deficiency to be made up in the follow- 
ing year by cash or shares. The expenses of carrying on the 
business have been £1,955 plus directors’ fees, £160, salary to 
managing director (cash and shares) £1,530, ditto claimed to end of 
agreement £3,4.9, depreciation in plant, &c., £897, depreciation in 
letters patent £36,000. The gross receipts have been £19 15s. 91. А 
dynamo motor has been supplied at £40 14s., but £10 odd has to bo 
spent upon this before it will be in working order and pa t 
obtained. Mr. Chitty and the other direc:ors have valued the letters 
patent at £20,000, but, says the receiver, it is doubtful whether any 
such €— will ba лн к ee Ka ее is formulated for 
working patents. аа оп о com has been left 
in the hands of the Official Receiver with a committee of inspection. 


Directory. — The “Universal Directory of Railway 
Officials,” for 1899, has now been published from the offices of the 
Railway Engineer, 8, Oatherine Street, Strand. This directory con- 
tains very useful information regarding railway cfücials all the world 
over. It is divided into sections dealing with England and Wales, 
Europe, Asis, Africa, Australasia, North America, South America, 
but there is also an alphabetical index for ready reference comprising 
every name included in the other sections. 


Dobson & Curtis v. Weldon.—At Dublin Courts 
88 Division) last week, this action was brought by Messrs. 

obson & Curtis, Limited, electrical engineer», Btephen's Green, 
Dablin, against Mr. Joseph V. Weldon, Rathgar Road, for £47 11s. 11d. 
for goods supplied and work done.—Defendant’s counsel = 
that the action be remitted to the Recorder of Dublin sitting at 
Kilmainham, and the Court made the order. 


Electrical Progress in Germany.—From the official 
statistics just issued by the German Mlectrical Bureau in Berlin for 
the year March Ist, 1898, and March 1з*, 1899, we learn that the 
increase of electrical works, &c., in the Gsrman Empire daring that 
period has been unprecedented. whereas in the p g 
paa the number was 96, it was at the end of last year 105, and it 

calculated that in the current year or so the number will be 
increased by no less than 123 new works more. In these figures 
are not incladed installations for the working of tram and railwayr, 
or private concerns. All these works have been started since 
years old, "These figures spes elcquently enough, but the figures 
years о cquently enough, but the figures 
compared with the gas statistios are still more pointed. For whereas 
the inst gasworks in Germany were started in 1825, there are now 
only 816 such works, i. e., in the period of 75 years the gasworks only 
outnumber the electrical by about 300, whilst the latter have only 
a history of 20 years. Indeed, it is estimated that in another four 
years the number of both will be equal. As regards agency of 
working it may be of interest to mention that three-fifths of the 
electrical works are driven by steam engines, and one-tenth by water 
turbines. The largest e i concern in Germany is the 
Bheinfeld Tran on Works in Baden, capable of developing 
12,000 xw., the central station in Ham coming next 
with 7,000 xw. The Berlin Electricity Works have three 
stations, developing respectively 1,700, 5,500, and 5,000 xw. 
whilst the wo at Frankkort-on - ће - Main produce 4,200 xw. 
All other works develop no less than 4,000 zw. Coming to the 
lighting statistics we learn that whereas in 1894 all glow lamps in 
Germany only numbered 500,000, they now number 2,002,000 in 
round figures, whilst the number of arc lamps have increased in that 
pericd from 12,500 to 41,500. The motors in working at present 
represent nearly 70,000 up. As н the future progress 
of electricity in Germany there is & wide field of operation 
open, as although all the seven cities with a population over 350,000 
have now electrical works, and all those with a population under 
half a million will be similarly provided at the end of the year, and 
only eight towns with & population below 100,000 will then still bs 
without such, there remains nearly 3,000 towns with a population 
below 50,000 which possess no eleotrical works. 


The Institution of Junior Engineers.—The summer 
meeting of this Institution bas just taken place, the rendesvous being 
Portsmouth, with excursions to Southampton. There was a larger 
attendance than usual, being about 12 per cent. of the total member- 
ship. The party reached Portamouth on Friday, August 11th. 
Among the works of interest visited was the Portsmouth Corporation 
Blectricity Works, and it was very evident that the undertaking, 
under the superintendance of Mr. E. Price, was in a healthy con- 
dition. New plant was belng laid down to meet the increasing 
demand for current. 'The accounts for the year ended March 31st 
last, showed a credit balance on revenue of £9,650. The total 
maximum supply demanded was 1,132 xw.; there were 261 

ublic lamps, the total quantity sold had been 1,224,949 units. 

e Southampton electricity works were also visited. The Summer 
Dinner was held at Portsmouth, Mr. B. Н. Joy presiding. 


Liquidations, Dissolutions, &c.—The Porcelain Elec- 
trical Fittings Company is to be wound up voluntarily, Mr. T. W. 
Hayes, Cheapside, Hauley, Staffs., being appointed liquidator. 

Mr. A. Shuttleworth was in July appointed liquidator for the 
win -up of Browett, Lindley & Oo., PInited, now reconstructed. 

Oreditors of Galloways, Limited (the old czmpany now liquidating 
for reconstruction), must send particulars of debts, &o., to Mr. J. W. 
Pollitt, 7, Pall Mall, Manchester, the liquidator, by October 7th. 

Messrs. H. G. Massingham and G. N. O. Mann (Massingham and 
Mann, electrical engineers, Torquay) have dissolved partnership. 
Mr. Massingham attends to debts. 

The London Gazette records that on Au 10th a committee of in- 
8 on was appointed to act with the official receiver and liquidator 
the Ohitty Dynamo and Motor Company. Mesars. E. E. Barrow, 

A. C. Bean, and D. J. Edmonds, were appointed on the committee. 


Rope v. Central London Ratlway.—At the Sheriff's 
Oourt on the 24th ult., Mr. Under-Bheriff Burchell and a special 
jary, had under consideration an action for compensation 
broaght маши defendants by Messrs. John, James, and Walter 
Frederick Rope, refreshment contractors, can ying on business in the 
Bayswater Road. The claimants, as we gather from a report in the 
City Press, had cause to make serious complaints as early as 1896, 
shortly after the new line was begun, abont the effect of the works 


‚ upon their premises and since then the damage and inconvenience 
had been 


considerable. The tannel ran beneath the pavement, and 
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the oscillation caused by the work was felt continuously day and 
night. The property had suffered to а considerable extent, and 
damages were consequently sought. On behalf of the railway com- 
pany several expert mining ers were called, and expressed 
an empbatio opinion that the damage complained of by the claimants 
could not possibly have resulted from the work in operation in 
connection with the construction of the line. They attributed the 
cracks in the walls, and other damage to the age of the building, 
the clay surrounding the foundations, and cartain recent structura 
alterations. The jury found that the damage had not been caused 
by the railway works, and gave а verdict for the defendants. 


- Tower Wagons,—The well-known Heathman ladders 
have been in ase for some time at Dablin, Swansea, Prescot, and 
Newcastle-under-Lyme, and Messrs, Heathman & Oo. are now 
building tower wagons for Oarlisle and Sunderland. They are 
considered to be specially suitable for electric trolley wire con- 
struction and repair work. 


Trade Announcements. — Mr. Felix Chapman, of 
кш, has been appointed sole agent for that city and district 
for the British Electric Works Oompany's parts and fi . 

Messrs. Donnison, Burton & Oo., electrical engineers of Llandudno, 
have opened a branch at Bangor. 

Mr. Walter Gray, electrician, has jast opened premises at 342, Ful- 
ham Road, S. W., as St. Mark's Metal Company. 

Mesers. Sax, Slatter & Co., Limited, have removed from Foresters’ 
Hall, Clerkenwell, E. O., to 1, Basil Street, Sloane Street, S W. 

Messrs. Laing, Wharton & Down, Limited, announce that in ооп. 
sequence of the rapid development of their export business, and the 
necessity for dealing with it in a systematic way, they have arranged 
with Messrs, Fry & Oo.. Limited, 18, Billiter Buildings, London, Е.О, 
to attend to this department, as their special knowledge of this kind 
of business will enable them to deal with it to the advantage. 
All correspondence relative to export business, addressed to Messrs, 
Fry & Co., Limited, will have prompt attention, 


D 
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ELECTRIC LIGHTING NOTES. 


Aberdeen.—Tenders for electrical supplies for the 
current year have been opened in committee and remitted to Mr. 
Bell, the electrical engineer, for tabulation and report. 


Asylum lighting, The plans for the proposed eleotrio 
light on at Raiohill Asylum have been approved by the 
Lancashire Asylums Board. Subject to the Secretary of State's 
approval, £24,000 has been granted for the work. 


Bath.—The “noisy” aro lamps led to another animated 
discussion at last week's meeting of the Electric Lighting Committee, 
a further report from Mr. Hammond as to the working of the lamps 
being read. It was again contended that the lamps worked without 
undue noise when the pressure of supply was fairly constant. Mr. 
Hammond recapitulated at length the steps which had been taken 
during the үм month to place the lamps in satisfactory working 
order, g out that since the introduction of the choking coils 
there bad been considerable improvement, the sound emitted being 
witbin the limits allowed for lamps working with alternating 
current. A rt as to the week's test ended with the following 
paragraph :—“ g the test as a whole, I am of the opinion that the 
carbons used by the works are quite good enough, and that the . 
lation of the pressure on the Brush machines should be controlled 
with much ter accuracy than at present.” At the close of his 
report Mr. mond urged that the variation of the genera 
pressure was a matter over which the contractor had no control, an 
they could not be held responsible for any unsatisfactory results in 
the working of the lamps arising from the excessive variations which 
had been proved to take place. Under all the circumstances, he did 
not feel warranted in refusing any longer to grant а certificate to the 
contractors for the retention money, and in future he should recom- 
mend any members of the Committee who encountered unduly noisy 
lamps to make certain whether they were being run under proper 
conditions before placing the blame on the contractors or on the 
coneulting engireer. Mr. Hammond said it also appeared, upon 
investigation, that it was the custom of Mr. Metz zer to run tbe arc 
lampe in tbe small bours of the night with the Brush machines taken 
over from the old company, in connection with which the methods 
for regulating pressure were most primitive. 

The chairman, Aldorman Taylor, remarked that if they were com- 


pelled to believe all this re contained, i$ would place them in & 
very serious position redis gir their own engineer. 

Mr. а раб the engineer at the works, replied in detail to the 
communication from Mr. Hammond. Но said 16 was known to Mr. 
Hammond and the Electrical Construction Company that it was 
always intended to run the aro lamps off the Brush plant, but to satisfy 
the contractors they were run off own machines at all tests, and 
at somo risk to the new plant. The results always proved, in spite 
of what Mr. Clayden might report to the contrary, that the different 
machines made no difference to the humming of the lamps. Mr. Todd, 
Mr. Hammond's own representative, reported, as the result of special 
experiments on May 1ith, that "a variation on the primary volts 
to the extent of 50 from the normal either way did not affect the noiss 
given out by the lamps to any practical degree. As regards variation 
of speed, I am not of opinion that this makes any appreciable dif- 
ference in the lamps beyond the fact that at the lower speed, and 
consequently lower periodicity, the test-room lamp seemed quieter,” 
Mr, Hammond, writiug in reference to this report of Mr. Todd, said: 
“ Wor my own part, I believe the noise is due to the vibration of the 
working parts, and especially the core, and I cannot understand why 
they do not tackle the problem from this standpoint.” Dealing with 
the report of Mr. Clayden, Mr. Metzger said it was a pity that Mr. 
Hammond did not observe the working of the lamps y rather 
than rely altogether upon the opinions expressed by his sabordinates. 
In his (Mr. Metzzer's) opinion, the choking coils had effected a great 
improvement in the working of the lamp», and it only remained to be 
seen whether such improvement was permanent. 

Мт. Shum moved a resolution to the effect that, while they could 
not adopt or agree with Mr. Hammond's report, they recommend the 
Council to pay the bill. 

Mr, Shum's resolution was carried. 

Mr. John then moved an additional resolution to the effect that the 
committee, having heard the reply of Mr. Metsger, express their 
entire satisfaction with their engineer's method of running the plant 
and general ent of the station. 

This was seconded by the chairman and carried unanimously. 


Belfast.—The question of improving the lighting of the 
upper portion of N Street has been before the Police Committee, 
ne ge pending tbe report of the sub-committee as to the desirability of 
adopting electricity, action in the matter was deferred. ч 


Brighouse.—The Council's electricity department for the 
year ended March 31st last, showed a loss of £205 18s. 3d. The price 
is to be increased from the same date 2d. per unit for lighting pur- 
poses, vis., from 5d. to 7d. per Board of Trade unit. | 


Bristol.—An architect is preparing рам. &c., for the 
farther ише of nn parapet мса Ва, the — 
engineer, has resigned an question of a new appo 
ment reste with the Electrical Finance Sub-committee. 


Cleethorpes.—The District Council has decided to engage 
Mr. A. В. Barnard as electrical expert, and the Hull Corporation is 
being asked to give its consent to the arrangement. The tramway 
company has informed the Council that plans and specifications for 
the power station are nearly ready. 


Cobham.—The Epsom Rural District Council has been 
notified by the Cobham Gas Company of its intention to apply for 2 
provisional order for electric lighting at Oobham. The Cobham 
Parish Council asks the Epsom body to strongly oppose the applics- 
tion. It is stated that the gas undertaking has been bought up by & 
syndicate, which intends to keep out a private electric lighting 
company if possible. 


Coventry.— The quarterly report of the Electric Light 
Department, presented to the City Council on Tuesday, showed satis- 
factory progress. The amount of current supplied was 18,925 unite, 
as compared with 14,178 in the corresponding quarter last vent, 
rentals, 2429 126. 7d., as against £328 1s.; number of consumers, 147, 
an increase of 30. А 

The City Council has completed negotiations with the National 
Electric Free Wiring Company, for introducing its system of free 
house wiring. 


Dover.—The Town Council will arrange for electrical 
illumination of the Granville Gardens and the Monument daring 
British Association week. 


Dyce.—Ratepayers were called together last week to pass 
& resolution form g Русе into a special lighting district. кө 
Р. C. Middleton & o., electrical engineers, have submitted а р tor 
posal to the Council, under which they would pay £50 per annum о 
spare water-power at the water works and supply electric quie te 
16 ор. for publio lighting at 253. 6d. per annum, and for Pr 

lighting at 16s. to 251. per light. | 


Epsom.—The Board of Trade has approved of the elec- 
tricity supply scheme. | 


Fentom.—The Royal assent had been given to the Fenton 
Council's electric lighting order. 


2 2 1 n 
Godstone.—At a recent meeting of the District Counsil 
a letter was read from Edmundson's Electricity Corpo, for 
Limited, in reference to their application for a provisional о! ed to 
electric lighting in the parish of Warlingham. It was a and 
put a generating station down for the apply of both Oster 
Warlingham. 
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Falham.—Messrs, Willans & Robinson, who are one of 
the sub-contractors under the General Electric Company, Limited, 
for the electrical contract for the Fulham Vestry, have offered resist- 
ance to the labour elause, which was made one of the conditions in 
their contract. The course matters have taken may be gathered from 
the following report, which we have reproduced from our exchange, 
the Contract Journal :— 

" A special meeting of the Electric Ligh and Dust Destructor 
Committee of the Fulham Vestry has been held to consider com- 
munications from their consulting engineer, the General Electric 
Company, Limited, and their sub-contractors for engines, Mesers. 
Willans & Robinson, with regard to trade union rate of wages. The 
ee letter was submitted from Mr. Medhurst, the engineer, who 
attended :— 

Westminster Chambers, 18, Victoria Street, S. W., 


August 14th, 1899. 
W. J. H. Denselow, Esq., 

Dear Bir, —I enclose herewith copy of letter received from tbe General Elec- 
tric Company, Limited, from which you will see that Messrs. Willans & Robin- 
son, the sub-contractors for some of the smaller engines in your electric lighting 
station, refuse to be bound by the terms of the contract in respect to the pay- 
ment of trades union rate of wages. You will see from the General Electric 
Company's letter that Messrs. Willans & Robinson have prepared a full state- 
mentof the wages, &c., that they pay their workmen, and that these they are 
prepared to pay for work undertaken for your Vestry. I shall be glad if you 
wil и for а committee meeting at an early date for the purpose of dis- 
cussing this question. 

Yours faithfully, 
F. Н. Mepuerst. 


The General Electric Company wrote as follows :— 
Peel Works, Adelphi, Salford, 


August 9th, 1899. 
To F. H. Medhurst, Esq. 

Dear Sir, —We regret to inform you that Messrs. Willans & Robinson refuse 
to be bound to pay the union rate of wages, and we give you below extract from 
their letter:“ We have no reason to fear a comparison of the rates we pay 
with those paid by any other firm in our district, but we must decline, and 
always have declined, to accept union rates, or anyone else's as a standard 
binding upon us. Under these circumstances, unless you get the clause with- 
drawn, we must ask you to place the order elsewhere. We enclose list showing 
the rate of wages paid here, which was prepared for the information of firms 
tendering to the Battersea Vestry, whose order for the engines, you may 
remember, has been placed with us. We are willing to accept aby clause which 
falls in reasonably with the payment of these rates, We are, of course, very 
sorry that this opportunity for working with you should fall through, but the 
&cceptarce of this clause would be contrary to the priaciples to which we have 
а decided to adhere.” Will you, үре instruct us if you 
still wish us to place the order with Messrs. Willans & Robinson, whose rate of 
wages icopy of which we enclose) appear to favourably compare with the rates 
paid in their district, or whether we are to place the order elsewhere, in accord- 
ance with the rider embodied in Clause 39 (sub-letting, &c.). We may say that 
we have already prepared drawing of our dynamo coupled to Willans engine, 
but we are delaying sending this in for your approval until we learn your deci- 
sion. Unless you decide that the clause can be altered or ignored in this parti- 
cular instance, we should propose to supply Musgrave engines. Your kind and 
immediate attention will much oblige. 

Yours faithfully (for the General Electric Company, Limited), 
(Signed) Том HAWKINS, 

“А list of rate of wages paid was subjoined. It was decided 
that the Oommittee saw no reason why Messrs. Musgrave & Oo. 
should not have the contract for the exciter engines. This was 
agreed to.” 


Gloucester.—The applications which have already been 
received for the electrio light are stated to be very satisfactory, and 
show that the installation will result in a clear profit. 


Haslingdon.—The site originally pro for electricity 
works is not considered suitable, and the Sub-committee has been 
recommended to look for a better one. 


Horneharch.—The Cottage Homes Visiting Committee 
of the Shoreditch Board of Guardians have consi the question 
of lighting the Cottage Homes at Hornchurch by electricity, at an 
estimated cost of £4,000. The Guardians§generally are favourable to 
the scheme. | 

Ilford.—A Local Government Board ingniry has been 
held here re the Oouncil's proposed loan of £4,400 for a site for elec- 
tricity supply and tramway works. 


55 . Kensal acne Members of the 
for September 26th, a proposal to apply fora provisiona’ orden for 
electrically lighting their portion of the parish. 

Larne.—The District Council has passed a resolution to 
the effect that a committee be appointed to consider the entire ques - 
tion of the lighting of the urban district, with power to obtain Togal 
advice, and to consult experts. 

London, E.C.—An explosion occurred in à Bartholomew 
С1ове electric light main box on Tuesday afternoon. 


Lowestoft,—The Town Council last week further dis- 
cussed the question of electric trams. It was proposed that “in 
consequence of the decision of Her Majesty’s Light Railway Oom- 


missioners with to the non-construction of the light railway 
from Gorleston to Lowestoft, the Council is now released from its 
engagement to support the East Anglian Light Railway Company,” 
and that it was advisable to take a municipal electrical scheme in 


band, the Drake & Gorham Company to ba informed accordingly. 
This was not carried, as the Mayor moved and it was resolved 


That in view of the guarantee by the Drake & Gorham Electric Power and 
Traction Company, Limited, to proceed in the next Session of Parliament to 
obtain powers underthe Tramways Act to construct as a tramway the portions 
of the proposes light railway, for which they failed to obtain the sanctionof the 
Light ilway Commissioners, and to substitute for the proposed route of 
Railway No. 6, an alternative route to be agreed to by the Council, this Council 
will continue its support to the scheme of the said company on certain con. 
ditions, 

It was stated by the clerk “that the purport of the amendment was 
that the Corporation would po their application for powers 
until they saw how the company with беш application, 


The Oorporation had demands for 1,200 lamps. 
terminated. i 


Middlesbrough.—The Corporation has accepted tenders 
for building the works for the electricity station. 


Newark.—Mr. Vesey Brown has been engaged to advise 
the Council on an electricity supply scheme for the town. 


Newceastle-on-Tyne.—The Sanitary Committee of the 
Corporation has decided to appoint a Committee to consider the 
advisability of using the city refuse for the generation of steam. 
It hss b»en thought that steam thus raised might be employed for 
generating electricity for the Tramways Committee's purposes. 


Oldham.—The Borough Council has considered and 
approved the minates of the Electric Lighting Committee, referred 
back by the previous meeting. The committee рор" to expend 
about £4,000 on a boiler house at Rhodes Bank, in order to meet the 

calls for electric light, and to prepare for the demands’ 
which be made upon them when the local tramways are munici- 
palised, and шее ош horse and steam to electric traction. 


Perth.— Tenders for the electric light installation plant 
гахе = received from over 50 firms. They were to be considered 
on Tuesday. | 


Pontypool.—The Urban District Council is to approach 
the Blectric Light and Power Oompany with the view of opening 
negotiations for the purchase of the company’s works. 


St. Helens.—A Local Government Board inquiry was 
held on the 29th ult. ve the Co tion’s proposed loan of £3,600 for 
electric lighting extensions. е town clerk gave particulars of 
previous loans raised for electric lighting, and said that in 1897 the 
Oorporation purchased the local tramways and resolved to build a 
station for generating electricity on the continuous current system, 
both for lighting and traction purposes. A considerable demand 
for motors had sprang upon the town, and the Corporation now 
posed to lay new continuous current mains and y the old alter- 
nating current cables in the districts of Parr and Sutton, two new 
areas to be opened. The current to the new areas would be supplied 
on the alternating system from the Warrington Road works. The 
change of current would mean that the people now using electricity 
would have to change their lamps, and the Corporation propos to 
bear the cost of such changes, as the consumers could not be expected 
to bear the expense, The town clerk added that the demand for 
electric lighting was steadily growing. Up to March in 1897 the 
number of 8-c Р. lights in use was 2,570; in 1898, 4,752; in 1899, and 
from March last to June laat the number had increased to 6, 714. The 


tramways equipment and other purposes 

of Trade. Mr. Highfield, the borough electrical engineer, then gave 
details of th» scheme, and said that it would not be necessary to 
take up all the cables from the streets where they wore already laid. 
They would take out only the high tension feeders. The plant for 
the new districts would be capable of supplying 8,500 lamps of 8 0 f. 
The inquiry then 


St. Paul's Cathedral Lighting.—It is stated that a 
contract has been given to & West-end firm for the electric lighting 
work at the Oathedral, and a start has been made with fitting up the 
necessary tubes for carrying the wires. 


Shorediteh.—The of the Committee to spend 
£4,000 on the electric Enting of the Cottage Homes will not be 
acted upon by the Guardians until the report has been circulated 
among the members. 


Southampton.—The borough engineer is to prepare 
plans for the Works Committee of the City Council of the qp 
positions of the electric light and tramway pillars on the 


route. 

Staines.—The General Pa and Drainage Com- 
mittee has had an interview with Mr. Offor, of the Electrical Power 
Distribation Oom , Lumited, with reference to the companya 

application for a provisional order for the district, . 


Offor will submit terms upon which an order could be worked. 


Stirling.—The Burgh Buildings, King Street, are to be 
lighted electrically. The raster of works Is to tabmit a specification 
and estimate of cost. 


Sunderland.—On Tuesday a Local Government Board 
inquiry was held as to the proposed loan of £40,000 Applied for by 
the Corporation for the extension of the electric,lighting station 
and plant. The Corporation have already spent £71,000 over elec- 
trical plant, and a profit has been realised. In view of the electric 
tram scheme more plant is needed. 


Swansea.—It is stated that the tenders received for 
electric lighting plant, &c., are higher than was anticipated, and they 
have been referred to the engineer to report upon. 


Wales.—The Urban Council of Bala has reecinded a 
resolution to erect gas lamps in certain parts of the town, and will 
re-consider the whole question of lighting, electricity having been 
mentioned in connection with the matter. 


Waker роп was made at the meeting of a 
committee of the Newcastle tion last week by the Walker 
authorities for the erection of a power station to generate electricity. 
The matter, will be brought up at the next meeting. 
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West Ham.—In connection with our account of the 
electricity works last week, we omitted to mention that the installa- 
tion of the electric light in all the public offices, amounting to 
кау 1000 lamps, was carried out by Mr. H. J. Rogers, A. I. E. H., of 

atford. 


Wigan.—The Corporation has applied to the Local 
Government Board for sanction to borrow £90,000 for electric light- 
ing purposes. The erection of a dynamo house and other premises 
will be at once proceeded with. 

Woothall Spa.—There isa good deal of talk about an 
electric lighting scheme which is expected to take shape directly. 
Oar local correspondent says that an engineer has been asked to send 
in an approximate price for putting down a lighting plant at the 
sewage works and carrying current into the town by overhead wires. 

Wrexham.—The Local Government Board has requested 
the Council to furnish certain details regarding the electric lighting 
work, for which it wishes to borrow £2,000. 


— ——4 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Barcelona.—The chairman of the Barcelona Tramways 
Ооюрапу, on Wednesday, told the shareholders that electric traction 
was inaugurated on their system in January last with the running of 
only nine electric cars. At the present time they had 78 electric 
a е 42 mule cars at work, but the number of former is being 

to. 


Bradford.—The City Council is to make application to 
the Light Railway Commissioners for an order authorising the Council 
to d to construct and work a light railway between Bradford 
an LJ 

Returns showing the working of the electric tramways for the 
fortnight ending August 20th, show that on the Bolton section 5,467 
miles were run, and the receipts amounted to £299 195. 9d., which 
is equal to 18`164, per сат mile. The total receipts since April Ist, 
1899, amount to 22 619 193. 6d., or 12:494. per car mile. Oa the 
Horton section during the past fortnight, 10,090 miles were run, and 
the receipts were £668 93. 1d., which is equal to 15:89d. per car mile. 
The total receipts since April lst, 1899, amount to £5,602 2s. 6d., 
which is equal to 14 25d. per car mile. 


Dablia.—The Dablin United Tramways Company has 
written to the town clerk with reference to the committee s “strong 
conviction” that it ip necessary to provide for each car a driver or 
motorman, a conductor to start and stop the car, and a collector of 
fares." The company says that, since the opening of the electric 
tramways, more than two years ago, only one accident occurred, due 
to the falling of wires, which was attended with the slightest injary 
to any pereon, vis., the recent falling of the wires under the railway 
bridge in Amiens Street, where, owing to the bridge being so low, the 
overhead construction was of a difficult and complicated character. 
Since the accident occurred the committee have approved of a method 
of improving the construction of the overhead wires under this 
bridge which will prevent the possibility of such an accident occur- 
ting again. The board therefore see no necessity for employing a 
third man to manage the trolley rope on each of their cars, which is 
not required anywhere in the world where electric traction on the 
overhead system is in operation. It is added:—'' The trolley rope is 
not an essential feature in this system of electric traction, and it is 
in contemplation to discard its use altogether, as a new type of trolley 
head is being introduced, which will not be liable to catoh in the 
overhead wires." 

A trolley pole broke on one of the electric cars last week, but 
no one was injured. 
Toe Rathmines section of the Dablia electric tram system 
8 Terenure and N:lson's Pillar) was inaugurated on 
t. 


Dundee. — The Tramway Committee last week had 
before it the tenders for the overhead line equipment of the Perth 
Road and Lcchee Road routes, and these were remitted to the 
се and the engineer to report as to the most advantageous 
tender. 


Eccles.—Last week a meeting was held at Eccles of repre- 
sentatives from the Little Lever, Radcliffe, Barton Rural, Farnworth, 
Worsley, Whitefield, Urmston, and Little Hulton District Councils 
and the Eccles Town Council to consider a scheme for the construc- 
tion of electric tramways to connect the above districts with the 
Salford Docks. The length of the proposed line is about 12 miles, 
and it will pass through districts with an estimated population of 
250,000 and a rateable value of E500, 000. The erence was 
private, but it is stated that a decision was come to to recommend 
the various authorities represented to agree to the construction of 
tramways through their districts, the trams to be electrically equipped 
and worked by a private company. It was decided to seek the 
necessary powers under the Tramways Act. The conference then 
adjourned fora month to enable the representativés to lay their 
views before their respective Oouncils. | 


Glasgow.—The Corporation Electricity Department 
hu decided to construct a motor car for conveying members of 
Us Oomniitea and leading officals on their visita to the various 


wer stations. The car will accommodate four persons and obviate 
use of cabs. 


Greenock.—The Police Board last week considered 
motions regarding the municipalisation or leasing of the tramways 
system, and resolved that: It suitable terms can be arranged, the 
Board make immediate arrangements for leasing the whole line of 
tramways withia the burgh as an electrical system." 


Hastings.—Those who have so far successfully advocated 
the introduction of tram ways into the borough are doing their best to 
educate public opinion as to the advantages of an electric tram 
service, by public meetings and tho distribution of literature. 


Italy.—The authorities of the Late Mediterranea Rail- 
ways гато р воо a contract with the Thomton - Houston Company for 
the con on of the railways between Naples and Castellammare, 
Rome, and Frascati, and Milan, and Gallarate into electrical lines. 


Leeds.—There was a short 8 of the electric car 
service on the 27th ult. through a defect in the Bheepscar feeder. 


Limerick.—A private meeting of the Borouga Council 
was held last week to consider a proposal to introduce elsctrie trams 
into the city at a cost of £67,000. esers. Fitt, solicitor, and Faller, 
О.Е., attended on behalf of the promoters, and explained the scheme 
at length. The application was adjourned for further evidence. 


Liverpool.—The Tramways Committee has decided, upon 
the advice of the city engineer, the city electrical engineer, and the 
general manager, to recommend the Council to apply for Parlia- 
mentary powers authorising them to construct various lines of 
electric tramway in order to complete the system for the whole city. 
A special Oouncil meeting will consider the recommendation. The 
city engineer is to arrange with Messrs. Blackwell & Oo. for the 
execution of the overhead work io Stanley Road between the Rotunda 
Theatre and the Bootle boundary at their present schedule of prices, 
while with regard to the other routes and extensions the engineers 
were authorised to obtain tenders. 

The laying of the lines for the north ext non to Walton of 
the electric tramways has been carried ‘ont so expeditiously 
that within a week the whole of the street works will have 
been completed up to Spellow Lane. It is said that “n in 
Ostobar line may ba equipped with cais. The laying of the 
metals from the Rotunda Taeatre to Bootle is being pushed forward, 
and the street works bave been carried out up to Commercial Road. 
It is anticipated that in a fortnight's time the lines will have been 
Ви up to the Bootle ка and the Aintree and Fasakerley route 


next be proceeded 
The cart owners are protesting the rapidity with which 
the Corporation is pushing forward its electric tram scheme, because 


of its effect upon the ordinary street traffic. 


London.—A correspondent of the Daily Chronicle advo- 
cates electric traction as a remedy for the overcrowding in London, and 
he urges tbe Oounty Council to push forward with its scheme with all 
possible speed and establish a record for good and quick work. Fixed 
stopping places are recommended. Oar contemporaries might do 
worse п. the silly season than open their columns to a discussion 
showing the advanteges accruing from the adoption of electricity on 
tramways. These benefits are matter of ancient history to the eleo- 
trical engineer, but the ave Londoner knows little thereof, and he 
would bs more enlightened by such a correspondence than by the 
ыру rubbish on impossible subjocte which has been appearing of 

te. 


Hir field.— The District Council has resolved to invite 
шея Corporation to extend the proposed electric trams to 


Mumbles.—The British Electric Traction Company have, 
4 is announced, jast taken possession of the Mumbles Railway and 


Newcastle.—The city engineer has submitted his obser- 
vations upon the recommendations of Prof. Kennedy and Mr. 
Hopkinson re electric tramways. They are as follows, says the 
Newcastle Leader :— 


Both of these gentlemen (Prof. Kennedy and Mr. Hopkinson) agreed that the 
use of conduit and overhead together is quite practicable; but neither of them 
is enthusiastic in advising its adoption, and both of them seem to me $o have 
rather a leaning towards the surface contact systsm, which they both consider 
to promise wellin the future. Kennedy puts the cost of the surface contact 
system at about the same as trolley ; Hopkinson does not give any estimate. 

Hopkinson does not advise the combination of the trolley and conduit, and 
suggests the installing of the trolley throughout, but regarding itas only tem- 
porary in the central streets where it may be replaced in future by the perfected 
surface contact system. I accept Kennedy and Hopkinson as authorities, and 
adopt their electrical conclusions as accurate. Mr. Hopkinson's proposal to 
instal the overhead trolley temporarily in the central streets seems to me, how: 
ever, a doubtful policy. I was inclined at first to agree with it, but on second 
thoughts it does not settle anything, and leaves the old difficulty untouched. If, 
on the other hand, the surface contact (or the conduit system) is installed at 
once in the central streets, it settles the disputed matters once and for all. 
There may be some future expense in following up the improvement of the 
system, but, if the experts are right, it will only be in matters of detail that 
changes will have to be made. f 

Considering all things then, I am of opinion that the least risky plan will be 
to put down the surface contact system at once in the central streets at least, 
to ре worked in conjunction with the trolley outside, and to discard the conduit, 
which is apparently not favoured by the experts, though Kennedy's report to 
the London County Council is much more favourable to it. 


The City Engineer will probably live to rescind his present decision. 
The New Tramways Committee, it will be remembered, recommends 
the adoption of the trolley for the centre of the city, and the matter 
comes before the Council on Saptember 6th. 
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Rothesay.—The Oounoil has considered the agreement 
between a committee and the British Electric Traction Company, who 
рте ю меер) чишу сис п сеш ly. 

were clauses submitted. The Council generally adopted 
the proposal, but one clause was altered so that granite setts will 
be laid between the rails, and for 18 inches on each side of the 
rails, the remaining part to be tar macsdam. 


Sheffield.—On Friday last week Sir Francis Marindin, 


ee бк ез ңа ent of the Board of Trade, 
the track of the new c tramways, with satisfactory 


On Tuesday, Mr. A. P. Trotter, electrical adviser to the Board of 
Trade, inspected the new electric tramway power station. 


South Shields.—Pablic meetings are being held here to 
stir up a movement in favour of municipal electric trams. 


Walsall.—It is feared, says a local correspondent, that 
the notice which has been, or is to be given by the Town 
Oouncil to the South Staffordshire Tramways Oompany of their inten- 
tion, six months hence, to determine the agreement dated February 
116Ь, 1892, as to the use of electricity on the lines, and also of the 
intention of the Council to purchase so much of the tramways as was 
authorised i бом Walsall and District Tramway Order, 1882, may 
lead to some venienoe by dislocation of the traffic. 


to the Board o? T (Sir Oourtenay Boyle) relative to the 
reconstruction of the permanent way and to the of 
0 wing powers for the tramways un 


Committee to provide for the payments from time to time to be made 
to the contrac 


be able to obtain.” 


TELEGRAPH AND TELEPHONE NOTES. 


A Cape-Australia Cable.—In the following extract 
from an Australian paper it will be seen that the Eastern group of 
cable i main eir 


despair of 
from Australia. They have, it is true, abandoned 
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least surprised to find thatthe nature of this privilege” 
to amount, indirectly or directly, to a joint-purse 
the Colonies of West and South Australia at least, as 
are the proprietors of the trunk landlines, the 
and annoying delays” on which have driven their old 
submarine cable companies, to project the laying 
a which will be in direct competition with these inefficient 
Government landlines, unless some agreement is come to between 
the companies and the Governments. The extract is as follows:— 
“The Eastern Extension 


le vid the Oape:—' As public opinion in Victoria apparently 
favours an alternative cable vid the Cape, rather саа the Pacific 
the Exchequer’s i 
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e would bo about 7,700 knots, indl ud 
thus: Natal to Mauritius, 1,818 knots; Mauritius to R 
knots ; Island to Cocos Island, 2,218 knots : 

d to Perth, 1,862 knots, From Perth the cable would 

„ South Australia, which would remove the 

harassing and annoying ys which are experienced with the land- 
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lines.’ The cost d the line is estimated at £1,500,000. Bir George 
Turner, when seen in reference to the p said he could not 
state his views until he had consulted the Postmaster-General; and it 
was quite ble the matter would have to be referred to а con- 
ference of the Australian Premiers." | 


Glasgow Corporation and the Telephone Service.— 
The s rure had another debate last week with reference to the 
rights of the Postmaster-General to open the public streets and give 
the National Telephone Oompany a right of way. There were also 
some hard things said about anomalous state of affairs caused by 
the Government Telephone Act. The Statute Labour Committees 
report was before the meeting, and it was stated with reference to 
the recent decision of the Railway Commissioners against the Oor- 

ion in their refusing to allow the Post Office authorities to open 
ө streets for post office purposes, that the sub-committee had had a 
5 resolyed to appeal against that decision to the 
Inner House of the Court of Session. The committee had taken the 
opinion of counsel. It would coat a little money, bat after thoy had 
gone so far, the committee felt bound, on behalf of the Corporations 
generally throughout the country, to fight the issue to the b end. 
This course was agreed to. 


The Pacific Cable.—A Reuter dispatch from Welling- 
ton (August 29th) says that the New Zealand Houss of Representa- 
tives, in committee, has adopted resolutions authorising the 
Government to contribute towards the cost of the construction and 
maintenance of the proposed Pacific cable. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLE. Repaired. 
Amason Oompany’s cable— 
Oable beyond Gurups... April 4th, 18908  ... " 
ru eee eee June 20th, 1899 eee eee 
Para- ous „ April 10th, 1899 ... August 25th, 1899 
Accra-Grand Bassam.. .. August lst, 1899 ... ivi 
Оотеа-Јарап . .. August 7th, 1899 ... Ру 
Iquique- Valparaiso ... ... August 15th, 1899... August 26th, 1899 
Serena-Val R .. August 18th, 1899... August 25th, 1899 
Nagasaki-F'usan .. July 22nd, 1899 ... August 20th, 1899 
Jamaica-Oolon (9а .. June 30h, 1899  ... tee 
Jamaica-Porto Rico (Ponce) August 15th, 1899... — 
Oape Haitien-Puerto Plata ecc August 21st, 1899... 00е 
Oape Haitien-Mole St. Nicolas August 21st, 1899 еве cco 
LANDLINES. 
Communication between 
Salonika and eo. Mareh 23rd, 1899 ... cos 


Puerto Plata-Bt. Domingo ... аа sted 1090 7 » 
а 0 eee u , МЫ eee 
Lines from Haiti to Gonaives, 
Gros Morne, Port de Paix | 
Plaisance, and Cape Haitien > August 18:h, 1899... ee 
Port au Prince to Miriba- 
lais and Jacmel 


Wireless Telegraphy.—A New York telegram from 
Liffan's Agency to the Times says:—'' Encouraging experiments in 
wireless te lography in which kites were used, have been made 
between Harvard College and Milton, Massachusetts. The distance 
was 12 miles, and there were considerabls diffüsulties, owing to the 
electric power houses, electric trolleys, &o., on the route. In spite of 
this, however, it was possible to telegraph at the rate of 10 words a 
minute, and it is thought that greater success will be achieved when 
the disturbing elements have been overcome, Tae process employed 
was practically the same as Signor Marooni s, but from 
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CONTRAOTS OPEN AND CLOSED. 


Barking Town.—October 24th. The District Council 
wants tenders for boilers, pipe work, two 100-xw. steam dynamos 
switchboard, motor and trailer care, trucks and electrical equipment 

4 feeders, conduits, road work, &. 


overhead equipment, undergroun 
А the Barking and Beckton light railways. Sze “Official Notices’ 


Barnaley.—September 16th. Tenders are wanted for 
electric light wiring and fittings at the Harvey Institute, Eldon 
Street, for about 700 lights. See ' Official Notices” August 18th. 


Barnsley.—Tenders are to be invited for wiring the 
Pablic Hall for electric lighting. Р 


Belfast.—September 318 The Electrio Committee 
Ms ннер ы Sis орны: pe v ru Ese е о 
partment, Specifications from the т 
on payment of one guinea, returnable as usual. oe жөр = 
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Bermondsey.—September 13th. The Vestry wants 
tenders for electric lighting work at the Town Hall. See “ Official 
Notices” this week. 


Carlisle.—September 11th. The Corporation wants 
tenders for ех on to steam, drain, and feed pipes, feed pump, 
and extension of economiser at the electricity чох See “йс 
Notices” August 18th. 


Carlisle.—September 18th. The Corporation wants 
tenders for extension of switchboard for dynamos 5 and 6, and for 
traction work. See Official Notices” this week. 


East Ham.—Se ber 9th. The Urban District Council 
wants tenders for com t, 


Ham, is the Council's electrical engineer. 
August 4th. 


Germany.—September 20th. Tenders are being invited 
until September 20th by the Ootton Wool Exchange authorities in 
Bremen for a complete installation of electric lighting in the new 
Exchange. Tenders are to be sent to Das Banbureau für die Bremer 
рш börse la Dechanatetrasse, Bremen, whence particulars may 

obtained 


Hackney.—September 12th. The Vestry wants tenders 
for four sets of direct current steam dynamos (either high or low 
speed). See Official Notices " August 11th. 


Heckmondwike. — September 20th. The District 
Council wants tenders for the supply of water-tube boilers, econo- 
miser, pipe work, steam dynamos and motor boosters, 5 

travelling crane, mains, arc lamps and poste, 
. Вее “ Official Notices” August 25th. | 
| Ilfracombe.—BSeptember 25th. „The, District Council 
ts tenders | 
хын or pine engine p ynamos, 
buildings, &c. 


See Oficial Noties ” August 18th. 
su 


mber 22nd. Р The 5 wants sonders 

other piping, baterias, trot охааа, 3 T 
arious other Or electric 

Lee er rr ang ene Au 25th. lighting 


Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. Particulars 
on application to the clerk of the Gas Works (deposit 12s). 


Middleton.—September 20th. The Corporation wants 
tenders for Lancashire boilers, superheaters, economisers, steam 
pumps, condensars, steam dynamos, and boosters, switch- 

„ accumulators, cables, crane, &c., for electricity works. See 
“ Official Notices this week. 


с] 


electric railway for Moscow. 
expenditure of about 20,000,000 roubles. 


Oldham.—The Electric Light Committee invites tenders 
for rolled steel girders, , and other works 
foundations for Kleins Tower Water Cooler" at the electric light 
station, Gas Street, Oldham. j 


Poplar. September Шш Тһе „Сарате тщ шоч 
h engins and dynamo, 

ol слани oy and other plant, as briefly pertioalarised in 

our Е е August 18th. Mr. Warden - Stevens, the 

cons А 

Jet Plant, relates to ejector condensers, jet pumps, and injectors; 
d Section M., A ping Plant, to air compressors, centri- 

fugal pumps, and three-throw pumps. 


Portugal.—September 6th. Tenders are being invited 
by the municipal authorities of Oascaes, Portugal, for the concession 
for the electric lighting of the town. 


St. Annes-on-the-Sea.—September 11th. The Council 
wants tenders for high speed engines, continuous current dynamos, 
and balancing booster, for electric lighting. See "Official Notices 


August 18th. 


Salford.—September 12th. The Tramwa 
oe tenders for 100 tramcars. See “ Offic 
w 


Committee 
Notices” this 


Sunderland.—The Corporation wants tenders for four 
270-xw. three-crank direct current steam dynamos, and two surface 
condensers and cooling tower. See “Official Notices” August 18th. 


ене (N aah a November 8rd. The Municipal 

Council of В 5 tenders for the construction and ereo- 

tion of а тайм ctor treating 60 tons of refuse per day 
ours). 


required in the- 


Tiflis.—The Town Council is inviting tenders for a 
tramways concession, one of the conditions being that the present 
horse traction shall be electric i 


CLOSED. 


Blackpool.—The Electric Lighting and Tramways Com- 
mittee have decided to recommend the Oouncil to accept the tender 
of the British Thomson-Houston Oompany, Limited, for the 10 car 
equipments, for which tenders were recently asked. 


Cape Town.—Both electric light and electric traction are 
making headway at Oape Town. At tho last meeting of the тапса 
of the city tenders were under consideration for machinery for 
the extension of the Dorp Street generating station. The tenders 
recommended for acceptance were those of Messrs. Sissons & Oo. for 
ths supply of two engines, each of 500 1.HP., for £2,200; Messrs. 
Clayton & Shuttleworth, four boilers of the locomotive multitubular 
for the sum of £2,390 ; Messrs. Bailey & Oo., a pump, £225; and 
South African General Electricity Company two dynamos, each 
capable of an re of 350 Kw. as a continuous , £3,150. It 
seemed, however, the South African General Electricity Com- 
pany had requested a definite reply to their offer in a fixed time, and 
as the Council could not give this the tender was withdrawn. The 
Public Works Oommittee were empowered to t the next lowest 
tender. With regard to the electrical tramways, formal consent was 
given to an extension by the Metropolitan Tramway Company of the 
lines to Tamboer’s Kloof. 


 Halifax.—The contract for electric lighting work at the 
Municipal Technical School has besn given to Messrs. Laing, Wharton 
Рт рау а: £405. There were altogether 16 tenders ranging from 


Ingleton.—Ingleton Electric Light Company have let 
the contracts for the construction of a weir, pipe track, launder and 
turbine house works, and the electrical contracts are to be 
let in a few days. 


NOTES. 


The Glasgow Corporation Contract.— We were 
credibly informed that the Allis Company tendered for the 
alternative two-crank engine for the Glasgow tramways, and 
before our article on page 843 went to press we inquired 
telephonically at Mr. Blackwell’s office whether this was 
correct. Unfortunately he was away in Glasgow, the gentle- 
man who looks after the Allis engine mattera was out, and 
nobody in the office could give us one word of information. 
Sinoe we went to press a telegram from the North informs 
us that the American makers tendered for the three-crank. 
That portion of the article, therefore, alluding to what we 
understood to be the American tender need not be seriously 
considered, nor our remarks on Mr. Parshall’s apparent 
requirements, which аге now shown to be unwarranted. 

n Monday the Tramway Committee met the representatives 
of the four offerers, to each of whom eight questions were put. 
The matter was afterwards discussed for some hours, Bailie 
Thomson moved that the contract for the four main engines 
be given to Messrs. John Musgrave & Sons, Limited, Bolton, 
on condition that they be completed within a stipulated time. 
Their estimate is £95,516.—Bailie Steele moved that the 
contract for two of the engines be given to that firm and 
two to the Edward P. Allis Company, the American firm, 
whose tender to construct the four engines for £114,000 was 
originally accepted by the committee. On a division Bailie 
Thomson’s motion was carried, but as Mr. Musgrave could 
not agree to the stipulation laid down, the meeting adjourned 
without coming to any definite conclusion. Another meeting 
of the Tramway Committee was called for the following 
afternoon to reconnider the matter. 


— 


Personal.— Mr. A. F. Malyon Eatrill has resigned bis 
position as engineer-in-charge at West Ham electricity 
works, he having obtained an appointment with the 
Eleotrical Power Distribution Company. | | 


(Continued on page 866.) 
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THE CONVERSION OF BLACKPOOL 
i | TRAMWAYS. 


ad 


Ir is not without a feeling of regret that we write the above 
words. The Blackpool Oonduií Tramway was one of oüt 
venerated standards of reference; being one of the earliest 
altempts at carrying out a system of electrical tramway trac- 
tion om a practical scale, and certainly the very first successfal 
conduit system, it constituted the outward visible sign 
of our country’s claim to be considered as pioneers of electric 
traction. C 
The line was constructed to the designs and under the 
supervision of. Mr. Holroyd Smith, who merits all honour 
for his courage and originality. It was opened in 1884, has 
run ever since, and might still have been in operation hud it not 
been for the adverse conditions under which it laboured. What 


has been avoided by the use во conductors of apposite pola: ity 
in the conduit. 

The original tramway wag leid down by the Corporation 
and leased for seven years ќо, a company; the Corporation 
then—in 1892— purchased tbe plant, &c., for the sum of 
£15,587 inclusive, Part of the conduit was relaid, and 
further expenditure of the same kind incurred in 1893-4, but 
on account of the frequent failures and unsatisfactory working, 
the whole of the conduit along the Pronienade relaid on 


a new principle in the winters of 1894—6, at а cost of over 
£8,000. Still the trouble increased, and after a report from 
Mr. Quin, who took charge in 1897, а deputation from the 
Council visited various places on the Continent to examine 
the systems in use. Their conclusions, which were embodied in 
a report issued in March, 1898, and were strongly-in favour of 
an overhead system, were adopted by the Council. : 


TURBO-GENERATORS IN THE ELECTRICITY WORKS. 


modern engineer would so much as attempt to build and 
work a conduit which was exposed to sand-drifta and to 
flooding with sea water? Small wonder that a time came 
when it was seen to be imperatively necessary to reconstruct 
the line, and place the conductors out of harm’s way. 
We cannot but agree as to the wisdom of this course, 
however mnch we regret the necessity. 

It should not be forgotten that in spite of, or, rather, as 
the result of, the many attempts which have been made of 
recent years to evolve a perfect conduit, the general form and 
equipment of the Holroyd Smith conduit have been retained 
by the best designers, even to the porcelain insulator and the 
cotter to grip the conductor—modified in construction, no 
donbt, but in essence the same. The earth return, however, 


The system now in operation employs the overhead wire 
and side trolley, with the usual rail return. It is remarkable 
on the score of the short length of the bracket arms, and the 
great length of the trolley poles ; these peculiarities were due 
to the desire of the Corporation to avoid disfigurement of the 
promenade along the sea-front, which is traversed by the 
cars, and the justice of their choice is evidenced by the 
artistic and inoffensive nature of the construction seen in the 
accompanying photograph of the promenade. By this 
means the local opposition to overhead constraction was 
overcome, thanks to the untiring efforts of Mr. Quin, the 
Corporation electrical engineer, to solve the problem. 

The motive power is derived from the municipal electricity 


worka, the lighting and traction having been combined sinoe 
Е 
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1894 ; there are two Parsons turbo-generators in the station, 
of 400 HP. ich are seen in our view 


of the engine room. The turbines are compound, and 


are coupled to generators of the two-pole Parsons type, 
running at 250 volts, each engine driving two dynamos 
coupled to the same shaft and joined in series. 

The whole of | 


any, Limited. 

here аге three 
feeders of 0°8 square 
inch cross section, | 
running from the 
works to the first 
feeder pillar on each 
section of the line, 
and 0'2 square inch 
from there to the 
next pillar. Each 
feeder pillar serves 
+ mile of double 
wire on each side, 
and is fitted with 
four of Mr. Quin's 
patent maximum 
and minimum auto- 
matic cut-outs, of 
which we give an 
illustration. 

The cut-outs are 
provided with a 
pa and series 
coil in opposition, 
the shunt БЫ being 
excited by current 
brought through a pilot wire from the end of the section, so 
that if by any chanoe the trolley wire should be broken, the 
magnetising current is cut off from the shunt оой, and the 
switch released, so that current is cut off from the fractured 
wire before it has time to reach the ground. Should a short 


PROMENADE, LOOKING NORTHWARDS, 


L. The special cast-steel points and crossings and the spring 
ints were ipa one by Messrs. Askham Bros. & Wilson, 
imited,. who also supplied the material for the original 

conduit and for those laid down by the Corporation. 

The contract for the poles and overhead line equipment 
was let to Messrs. Lowdou Bros. & Oo., of Dundee, Edin- 
| burgh, and Glas- 
gow, who  com- 

menced the work in 

D December of last 

А year. The poles, 

of which there are 

: 152, are of mild 

steel and butt 

èt welded. They are 

m each in one length 
of 28 feet. The 

pole at the foot is 

8 inches outside dia- 

meter, and is half 

parallel and half 
taper, tapering 

from 8 inches to 5 

inches at the point ; 

the metal is of. a 

uniform thickness 

of уе inch. 
Before erection 
the pole is slipped 
through a plinth, 
which is of cast- 
iron, with ornamen- 
tations, and the 

Blackpool coat-of- 

arms, and was de- 

signed by Messrs. 
acFarlane, of 

Glasgow. The pole 

is stepped into a cast-iron plate, with a socket and set 

screws, at a depth of 5 feet 6 inches from the surface. 

The oross arms are Mannesman steel tubes 2 inches outside 
diameter and } inch thick. Instead of being screwed into 
clamps and bolted round the pole, the cross arm is ali 


o 
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circuit come on the line, the current through the series coil 
causes the pull of the shunt coil to be neutralised, and in 
this way also the switch is released. These switches have 
now been in use at Blackpool some time, and have never 
failed to protect the line when called upon to act. 


through a hole in the pole, which makes a much neater and 
stronger arrangement than the clamps. The cross arms are 
supported by wrought-iron ornamental scroll work. For 
about two-thirds of the route the poles are on the pavement 
at distances varying from about 9 to 18 feet from the track. 
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The remainder of the route is оп the centre pole system. 
The maximum span is 40 yards. The trolley wire is 


FEEDER PILLAR WITH **QuiN" AUTOMATIC CUT-OUTS. 


000 gauge, and on testing was found to have a tensile 
strength of 28 tons per square inch. 

‚ Tbe clamps and insulators are the standard West End 
pattern, and the line is doubly 
insulated, having, in addition 
to the usual insulation, a 
rubber sleeve slipped on to 
the cross arm, over which 
the hanger is clamped. 

A unique feature of the 
system is the extremely long 
trolley arm, which is 20 
feet in length from the 
trolley wheel to the standard. 
The trolley arm is a single 
steel tube, tapering from 2 
inches diameter at the butt 
to 14 inches at the point. 
The trolleys are “ Little and 
Ireland's" patent, with in- 
ternal concentric springs, 
so fitted as to give an equal 
pressure on the trolley head 
when the trolley arm is 
moved through a vertical 
angle of about 20°, Of 
course such a long trolley 
arm necessitates ап  ex- 
ceptionally powerful set of 
springs in the trolley stand- 
ard. The springs, of which 
there are two pairs, are 
spiral, and are concealed 
inside the standard. They 
are wound to form two 
double sets, the smaller set 
being slipped into the core of the larger. These actuate a 
copper plunger, making contact with a hard copper spring, 
which again is connected to the controller. Thus the whole 
trolley arm is perfectly free to swivel, and the tension on the 
springs may be adjusted by means of a screw attached to the 


plunger. At some parts of the route the trolley has to 
swing from behind the car, right out to an angle of 45°. 
Owing to this it was found necessary to D a special 
trolley head, which would be durable and would also swivel 
easily. The new form of head is mounted with ball bearings, 
both on the turntable and the trolley wheel. The trolley wheel 
is a light steel casting with a gun-metal liner, a brush being 
used to conduct the current from the wheel to the trolley 
lead. The insulation of the trolley arm is also of special 
design. A thin steel tube is used as a former, and is coated 
inside and out with mica. This tube is inserted between the 
trolley head and the trolley arm, and forms a strong and 
efficient insulation. 

The cara are of various ages and various types, some being 
14 years old, others about two years old. Six cars have double 
tracks, four have single trucks, and six have no trucks at all, 
the car body being carried on axle brackets, as in the old horse 
cars; on all these cars are trolleys having 20-feet arms. 

We illustrate on the previous page one of the bogie cars 
supplied to the Blackpool Corporation: by the Lancaster 
Railway Carriage and Wagon Company, Limited, . before 
the overhead system was adopted. | 

The trucks are equipped with G.E.-52 motore, and K.-10 
series-parallel controllers with emergency brakes are used, 
all supplied by the British Thomson-Houston Company, 
Limited. 

The two latest cars which Messra. Milnes & Co., Limited, 
supplied to the Corporation are especially interesting, in that 
they have the largest carrying capacity of any electric tram- 
cars at present running in England, viz., 36 inside and 50 
on the roof, making а total of 86 passengers. The inside 
seats are longitudinal, of pitch pine and sequoia wood 
slats, supported on turned ash legs, and the roof seats 
are of the garden type, with reversible backs; they are 
also provided with Cnallenger's rainproof fittings. Another 
interesting feature in connection with these cars is the 
special design of the platforms; the latter are provided 
with double staircases and the steps are suspended the full 
width of car to facilitate loading and unloading, by which 
means the enormons crowds of passengers are dealt with with 
the shortest possible delay. The centre part of the platform is 
framed up on one side, with glass in the upper part to forma 
protection for the driver. 


G.E.-52 Motor WITH LOWER FRAME DROPPED. 


The car body is mounted upon two bogie trucks of the 
double bar frame type, of Messrs. Milnes’ design and manu- 
facture. The car body rests on rollers, and there are vertical 
rollers mounted on cast-iron sliding pedestals,resting on com- 
pound $ inch steel spiral springs, with bottom cups and blocks 
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secured to the bottom framing of the truck, arranged so as to 
take the end and side thrust of the car; the truck is also fitted 
with centre radial pivots and side plates to ensure easy 
riding. The wheels a | | 
are of chilled cast- 
iron. . The. trucks 
are fitted with 
patent roller; bear- 
ing axle boxes. 
The ‘genera ) 
dimensions of the | 
car are as follows :— 
Length outside 
body, 26 feet; ex- 
treme length over | 
platform steps, 37 
feet 10 inches: 
extreme width, 7 
feet; height inside 
‘at centre, 6 feet 9 
inches. ИУ, 
The main body 
panels are of teak. 
There is a par- 
tition framing. 
in the centre 
of ther saloon of 
figured oak, panelled 
with ash. With 
the ends of the. 
saloon framed and 
panelledo with n 
‘similar woods, and 1 
‘bevelled edge 


at 
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ErrcrRIicAL EQUIPMENT OF A GREAT RAILWAY TERMINUS.—GENERATING PLANT. 


mirrors fixed along the sides and at ends above the windows, 
the spacious saloon looks very effective. 

There is alamp fixed over the canopy at each end of the car, 
fitted with plate glass at the bottom and bull’s-eye 12 inches 
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ELECTRICAL EQUIPMENT OF A GREAT Rattway TgRMiNUS.—BoiLERS. (See page 863.) 
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diameter at the front, provided with interchangeable coloured 


slides. A hole is made in the canopy for the lamps to fit in 
so ав to throw a light on the platform. | 

The present 

poca replaces 

all the conduit 

system, and extends 


from Oocker Street 
(north end of the 
Promenade) to 
Victoria Pier (at 
the south end) and 
also along Station 
Road and Lytham 
Road. Our illus- 
tration gives & 

good idea of “the 
appearance of the 
Promenade with the 
overhead system of 
5 le, 

8 general ru 

the length of the 
bracket arm from 
the is 4 feet 
6 inches, increasing 
at parts to 6 feet. 
At one portion of 
the line there is a 
distance from the 
nearest tramway 
rail to a line plamb 
down from the over- 
head line of 15 


(See page 363.) 


feet 6 inches, and yet cars have ran over that portion 


of the line with. the trolley (at night) at a speed of 25 
miles an hour. Of course, considerable difficulties have 
arisen from time to time. The firat trouble was with the insu- 
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lation of the trolley standards; that has now been got over. 
The next one was with the trolley heads; in order to 

over this, Mr. Quin has had to design a new head, but as thi 
is not yet working, we can give no details of ita construction. 
The leakage of current with the conduit system was at times 
‘abnormal; in fact, a heavy shower of rain on are ac 
sions multiplied the output by eight. When it went beyond 
this it pulled the dynamos up. A shower of rain has now 
no appreciable effect. As regards the financial side of the 
question, it seems highly probable, if things go on as they 
are going, that the year's profits will be able to pay, with the 
increase over last year, from one-third to the coat 
of adopting the overhead system. At present the receipts 
are some £3,500 greater than they were this time last year, 
this being dae to a quicker and more reliable service. No 
change whatever has been made in the generating plant 
except to couple the tandem dynamos in series instead o 
parallel, the pressure of the old conduit system being 250 
volta, of the overhead 500. Short extensions are to be 
carried out directly after the present season, and farther 
large extensions after the next season, specifications for 
which work will be issued shortly, The generating plant in 
the works, other than tramway plant, consiste of Ferranti, 
Leeds and London, E. O. O., and Parsons turbo-alternators ; 
the total normal working capacity is 1,350 xw., of which 
550 кү. are given by Parsons alternators. The whole of 
these machines are run in parallel, and althongh there were 
some initial difficulties, these have been overcome, and it is 
now possible to ran any two of them, or any combination 
of them, in parallel, and leave them on their governors. 

We have to thank Mr. Qain for his kind assistance in 
preparing this description, and for several excellent photo- 
graphs M well as the various contractors who carried out 
the work. 


THE ELEOTRICAL EQUIPMENT OF A 
GREAT RAILWAY TERMINUS. 


THE equipment of the Great South Terminus of the Boston 
Terminal Company, U.S.A., possesses many features which 
will be of interest to electrical engineers on this side of the 
Atlantic. We ate also inclined to think that the up-to-date 
equipment at Boston furnishes a valuable object lesson to 
the great trank lines of this country, which are of recent 
years showing signs of useful advance in the application of 
electricity to lighting and power purposes—more particularly 
the former. 

The Boston Terminal Station differs from the great rail- 
way stations to be found on this side, inasmuch as it is the 
terminus of a number of the great 5 of the 
States, viz., the Boston and Albany R , the New 
England Railroad, the Boston and Providence Railroad, the 
Old Colony Railroad, the New York, New Haven and Hart- 
ford Railroad. The vast local and through traffics which 
have to be dealt with on these several lines made it n 
that the terminal station should be of dimensions whi 
render it the largest of ita kind in the world. 

Among the many uses to which electricity is put here may 
be mentioned arc and incandescent lighting, electric driving, 
electric elevating, ventilating, and electro-pneumatic switch- 
ing and signalling. By the kind assistance of Mr. George B. 
Francis, the reaident engineer, we have been enabled to com- 
pile from various sources the following notes regarding the 
installation. 

When the.engineers took the construction of the station 
in hand in 1896, it was decided, says Mr. Francis in a paper 
read this year, to so build it, that the new motive pror 
electricity and compressed air, one or both, could 
therein; that a large increase in suburban trains, due to 
smaller train units and more frequent service, could be had; 
and that every effort possible should be made to remove the 
handling of rom the passenger platform. 

As to the lay-out of the numerous tracks and buildings we 
аге not much concerned in this article, but with respect to the 
immense switching system which must be maintained at so 
large a terminus, we observe that Mr. Francis says: If the 
coming motive power is electricity, through a third rail," 
this will not conflict with the present switching arrange- 
mente. 


may be operated singly, in par 


Not the least of the station problems most vital to the 
successful operation of the station is the track arrangement 
necessary just outside of the station for the safe and expe- 
ditious handling of the trains. An actual count at the old 
stations indicates about 4,000 movements in 18 hours each 
day through the switches. By the simple arrangement 
adopted the station may be operated as a unit, incoming 
trains on one side, and out-going trains on the other 
Te or in four sections, one for each of the four main 

neg. 

The switching and signalling system includes в very com- 
lete installation of Westinghouse electro-pneamatic inter- 
ocking apparatus for handling all the trains using the 
station to and from the main train shed, and for the 
frequent trains which are to use the tracks in the suburban 
loop. The switches and signals, according to a recent 
description prepared by Mr. Henry J. Conant, the 
Boston agent for the contractors, are both ted by 
compressed air furnished from the power house, and 
the operating mechanism is controlled electrically from 
interlocking machines in the towers. We hope to refer at 

ter length to this si system at в later period. 

е may here incidentally remind our readers of the recent 
announcement of an experimental trial of the Westinghouse 
electro-pneumatio system on the Great Eastern Railway 
near Bethnal Green junotion. 

In June, 1897, & contraot was made for the general 
mechanical and electrical equipment of the station, divided 
into the following heads :—Interlocking plant and signals, 
boiler plant, engine plant, ice plant, lighting (aro and incan- 
descent), heating, cold water and refrigeration, ventilation, 
hot water for cleaning, air for brake testing, elevators, steam 
heat for сага, proteotion for roof conductors, fire protection 


and pumping plant. | 
At the station there are 285 аго lights, enclosed 
pattern; about 6,000 incandescent lights, 1,200 of 


which аге in the main waiting room; 25 electric elevators, 
10 steam boilers, four electric generators, nine compressors, 
45 electric motors, 20 heating and ventilating fans, 25 steam 
engines, and one travelling crane. 

The power plant from which current, &o., for the various 
purposes is derived, is laid out in what may be termed 
* tandem " fashion, beginning at the northern end, with the 
ice and refrigerating plant, the ammonia and air compressors 
coming next, the engine and dynamo room next, en susie, 
with the stack, economisers, central heating plant and the 
ога room, while beyond all, to the south, is the Pintsch gas 
plant. - 

The boiler house equipment, as shown in one of our 
illustrations, comprises 10 boilers, horizontal return tubular 
type, 72 inches in diameter and 18 feet long. They 
are made from an extra quality of steel y 
rolled, and are designed for a working pressure of 150 lbs. 
per square inch. The furnaces are pro with 
an equipment of Roney mechanical stokers, and are adapted 
to burning widely different qualities of fuel, including front 
ends” from locomotives, and either high or low grade coals, 
with the greatest possible economy and without smoke. The 
waste gases are passed through a pair of improved circulating 
economiserr, with dampers and by-pass so arranged that the 
or in series with eac 
other, as the conditions of service may allow, thereby per- 
mitting the пае ossible saving to be made at all times. 
Draught is furnished by a pair of large, slow-running fans, 
either of which is of sufficient capacity for the entire plant, 
The products of combustion, cooled by the economisers to a 
p at which natural draught conld not be employed (except 

y the use of a chimney so large that its сові would be pro- 
hibitive), are discharged at a point a few feet only above the 
roof of the boiler house through a short and inconspicuous 
stack. Provision has been mude for a substantial increase in 
boiler capacity whenever required, and consideration has also 
been to the future installation of coal handling 
machinery so far as expedient to do so. 

The engine house plant was recently described in the 
Electrical World and Hainer by Mr. H. W. Weller, to 
whose account we are indebted for some of the following 


notes :— 

There are four units, each consisting of a 375-n.P. West- 
inghouse compound engine, with cylinders 18 inches and 30 
inches in diameter by 16 inches stroke, running at 250 revo- 
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lutions per minute, with steam at 125 lbs. per square inch. 
Each engine, as will be seen from our illustrations, is 
coupled to a Westinghouse 8-pole direct ourrent 220-volt 
compound wound generator. These | aga are fitted on 
the commutator end with four collector rings tapped at 
quarter-phase intervals into the armature winding, the 
brushes bearing npon them being connected to two belanoe 
coils through which the nentral wire of the three-wire system 
is brought in to the machine winding. The machines are 
built with the fields 
i vertically, so 
that they may be 
moved laterally 
away from the 
, and on 
account of the 
three-wire feature 
the series coils of 
the compound wind- 
ing are divided, 
there being two 
series coils on each 
pole, one connected 
in the positive end 
and the other in the 
negative end of the 
machine circuits. 
The engines are 
connected to the 


haust. The engines 

are гап non-condensing, and the exhaust is taken into 
the central heating plant for general purposes, buat other- 
wise they are run condensing. Proper iron platforms and 
stairways are constructed round the engines to facilitate the 
work of the attendante, the platforms of the three engines 
nearest the boiler room being connected ther for con- 
venience, S is provided for two more similar units if 
the additional power is required in the future. 


SuuP, SHowine VERTICAL Moros. 


28 inches by 24-inch stroke. The exhaust from the e 
is brought to it by a 16-inch steel main on the west side of 
the basement, the main exhaust passing to the central 
heating plant through an 18-inch steel pipe. Arrangement 
is made for a free exhaust into the atmosphere if necessary. 
The switchboard for the electrical instrumenta is of polished 
white marble securely bolted to an iron framework on the 
west side of the engine room. It consists of 13 panels. The 
station panel has mounted upon it two Weston standard 
voltmeters with 
illuminated dials, 
showing the E.M.F. 
on the two seta of 
bus bars. One 
Weston station volt- 


dial is 
carried on a swing- 
iug bracket, and can 
be thrown on any 
generator by the 
use of a plug switch. 
There is also a 
circular - pattern 
Weston ammeter, 
showing the un- 
balanced load on 
the neutral or 
balance wire of the 


centres of distribu- 
tion for the lights, showing which centre is calling for cur- 


rent. 
There are four pairs of machine panels, one for each 
generator, one of each pair Ta being connected to 


either side of the system. The positive contains 


the field rheostat, a circular Weston ammeter, a magnetic 
cut-out switch or circuit breaker, which opens the 
positive line and also the positive equaliser; alsoa main 


A handsome gauge-board of polished white marble, шр 

ported on iron standards, is placed on the east side of 

engine room, containing five polished brass ganges, showing, 

ио; the boiler pressure, air-interlocking, vacuum, 
preseure, and air-brake testing pressure. 

In the basement of the engine room are installed the four 
balance coils for the generators and also the condenser. This 
is а jet condenser and pump made by the Deane Steam Pum 
Company, of Holyoke, Mass., with cylinders 18 inches Mod 


ELEVATOR MACHINERY. 


switch controlling both the poeitive and negative side of the 
machine, and the positive and negative equaliser. This 
switch is double-throw, and can connect the machine to 
either set of bus bars. The two sets of bus bars are provided 
in order that two different potentials can be carried at the 
same time, and so that machines can be run in multiple or 
separately on different services. On the negative panel of 
each pair is another magnetic cirouit breaker, which opens 
the negative side of the line and the negative equaliser. 


meter with an illu- · 
inated : 


— 


vd. 45 Жо. 1,196, Surrawezs 1, 1899.) THE ELEOTBICAL REVIEW. 


865 


There are also four feeder panels containing the various 
double-throw pole switches for throwing each feeder circuit 
to either of the two seta of bus bars. These panels also 
contain the various circular-pattern voltmeters operated by 

re wires from the several centres of distribution, show- 
ing the power-house attendant at all times the actual E.M.F. 
at the various distribution boards. 

A polished white marble gaugeboard is installed in the 
office of the superintendent of the power plant, containing 
five Bristol recording gauges for the steam, compressed air 
for interlocking, compressed air for air-brake testing, E.M.F. 
— tie aigh potential, and the E.M.F. on the low potential 


There are 16 two-wire feeders on the 220-volt circuite, 
running from the main switchboard at the power house, 12 
of these leading to the various centres of distribution, and 
used for lighting purposes only, the other four sets of 
feeders baing for motor service. There is also the balance or 
neutral wire of 400,000 C. M., running from the balance coils 
in the basement, making a complete loop around the station 
buildings, and taking in all the centres of distribution. The 
arc and incandescent lamps are conuected across from either 
wire of the 220-volt feeders to the balance or neutral wire, 
giving them an E.M.F. of 110 volta, 

The 12 lighting circuits are divided as follows :—No. 1, 
the public incandescent lights, such as waiting rooms, lava- 
tories, &o. ; No. 2, the basement lights, fan rooms, cellars, 
Ko.; No. 3, the restaurants and other tenants; No. 4, the 
inward baggage rooms ; No. 5, the outward bag TOOMS ; 
No. 6, public arc lighta, including the train ; No. 7, 
suburban platforms in subway ; No. 8, office lighting ; No. 9, 
subarban tunnels, both incoming and outgoing ; No. 10, the 
express companies’ buildings; No. 11, power house, gas plant, 
&o, ; No. 12, interlocking towers and sump lighting. 

At the above centres of distribution are located slate 
switchboards, provided with the necessary triple-pole switches, 
which control the various lighting circuits of that oentre. 
A pilot lamp indicates the presence of the current, and a 
posh, button signals to the power house when current is 
requ e 

There are over 6,000 110-volt incandescent lamps in- 
stalled. They are Sawyer-Man high efficiency 3'1-watt 
lamps, and have a regulation within 2 per cent. There are 
also upwards of 250 enclosed long-burning arc lamps, supplied 
by the Jandus Electric Company, which consume about 
5 amperes at 110 volts. These are used for lighting the 
train shed, baggage rooms, entrance, and for lighting outside 
the station under the sidewalk awnings. 

The motors are fed from the 220-volt cirouit, and the fol- 
lowing distribution of the circuits has been arranged :—One 
operating all the elevators and 

evator for the ioe plant; one operating the basement fan 
motors for warm-air heating, another for the ventilating 
motors and attic fans, and the remaining one for the sump 
motors and the ice plant. 

The various feeders are carried along the roof and sides of 
the tunnels used for the heating mains, and along the base- 
ments of the baggage and waitin 
on porcelain insulators, and suitable racks where necessary. 
The main waiting room is lighted in a very pleasing and 
artistic manner, harmonising with the architectural features. 
There are 33 15-light clusters enclosed in opalescent globes, 
at the intersections of the ре beams, and 48 10-light 
clusters, besides 228 side bracket lighte, or over 1,200 lights 
in this waiting room. The fixtures throughout are specially 
designed and very handsome, those in the grand dining room 
being of bronze. 

In connection with the heating and ventilation arrange- 
ments, there are six blower fans or blast wheels for forcing 
external air through the heaters situated in the various base- 
шеша. These fans are operated by means of belt from six 
standard agi sien multipolar motors ranging from 5 to 
80 H.P. each. Eleven special slow speed vertical motors, 
varying from 1 to 8 H.P. are direct connected to the same 
number of attic fang in the roof to insure perfect ventila- 
tion. An electric elevator is employed for taking ice from 
the tank room to the ice house. This is of the Morse balted 
pattern, operated by & Westinghouse multipolar motor. 

There are seven electric pa:senger and 12 electric baggage 
elevators, all of which were furnished and installed by the 
Sprague Electric Company of New York. The elevator 


age lifts, except the 


rooms, being supported 


machines are seen in one of the pictures. The passenger 
elevators are located in the head house, and serve the general 
offices, restaurants, &. Four of these have a car riae of 
70 to 80 feet, and their individual capacity is 4,000 lbs. at 
8 Le of 200 feet per minute, or 250 feet with an average 
load. The motors are rated at 20 H. P. at а speed of 470 
revolutions per minute, but they are readily capable of 
50 н.р. for a short time. There are two elevators with a 
capacity of 2,000 Ibs. each at a speed of 100 feet per minute, 
the car rise being 11 feet and 82 feet respectively. The other 
passenger elevator has a car rise of 18 feet and a capacity of 
2,500 Ibs. at 150 feet per minute. 

The 12 baggage elevators, or lifts, have an average car 
rise of T a capacity of 3,000 lbs. at 15 feet per 
minute, These were specially desi 


for the duty required, 
and the limited space available. V 
VV in the top platform 
level, and just large enough to receive the hoisting machines 
and drums. These are built up on 12-inch channel irons, 
framed into the platform structure at one of the short ends 
of the well. The motor used is rated at 12 н.р. at 750 
revolations per minute. Steel worms on either end of the 
motor shaft mesh into bronze gear wheels. The shafts of 
the worm wheels are direct connected by couplings 
to the two drum shafts extending along either side of the 
well. On each shaft are two chain drums, upon which are 
wound the chains fastened to each corner of the elevator 
platform. The worm wheels are cut right and left to take 
up all Е е end cdam Rete: limits are его) 
to one of the gear shafts, two-foot pushes are i 
at each end of the сео one for the “up” moten, and 
the other for the “ down.” 


at tho outer end of the shed, and the other three between 
the tracks at the head house end of the train shed. 

The suburban loops end a large portion of the basements 
are below tide water, so that the disposal of water from the 
large extent of ed structure involved somewhat 
unusual considerations. Mr. Oonant, in the paper already 
referred to, eays that diri D well was built near the power 
house, in which electrically-driven centrifugal pumps were 
installed (see illustration) to pump away any possible 
seepage, storm water, and melting snows, which, owing to 
the grades of the snburban track, will necessarily be carried 
to lower levels. The electrical pumping apparatus is 
controlled automatically by the level of the water in the 
sump, and a large reserve pump is provided to handle unusual 
quantities of water. Electric alarms are also provided to 
notify attendants to start the large pump whenever the water 

ight reach a predetermined danger level. 

The entire equipment mentioned in this article was, we 
understand, carried out by Messrs. Westinghouse, Ohurch, 

We have to express our indebtedness to Mr. Francis, the 
resident engineer, for the photographs кошы this 
article, and to the papers by Messrs. Francis and Conant, as 
well as to the Electrical World and Engineer, for the material 
from which this description has been compiled. 


Warning.—We are asked to publish a warning to elec- 
trical business people in London so that they may be on 
their guard against a certain probable visitor. The man in 
question has already entered several electrical establishments 
to talk business under the pretence that he has orders to 

lace, and after being taken out to dine in the usual way 

fas told a very plausible story and secured в small loan. 
Needless to say he has never reappeared to repay his 
indebtedness. , 


866 


THE ELEOTRICAL REVIEW. [Vol 45. mo. 1,196, Szrrexsen 1, 1899. 


NOTES. 


(Continued from page 358.) 


Re “ Cassier’s Magazine " Electric Railway Number. 
— Messrs, Laing, Wharton & Down, Limited, send us the 
following :— 


Doubtless many of your readers will read or look through this pro- 
duction, and we, therefore, take the liberty of correcting two errors 
that are very potent and annoying to us. Оп both pages, 296 and 
325, the overhead equipment is ascribed to Messre. Greenwood and 
Batley, who will at once inform you that this is not a fact. We 
carried out this work under our onief engineer, Mr. Justus Eck, 
direct for the Leeds Corporation, and if you will refer to your back 
numbers, we think you will find this mentioned therein. The fallest 
detail, if our memory serves us right, wasgiveninthe Railway World 
of Верҳетђег, 1897, and this remains unqueried to this day. 


We take the liberty of calling your attention to this matter, as the 


Magazine, having no correspondence columns, is not well able to 
make corrections, and we feel that the subsequent number will not 
have the same circulation and attention as the current one. 


Blackpool Tramways,—We give below an illustration 
of the spring points referred to in our article on the above 
tramways, as well as of the “Mapple” patent conduit which 
was supplied by Messrs. Askham Bros. & Wilson for the 
Station Road section. This conduit is made in sections, 
each complete in itself, and is so arranged that the steel 


channel rail which forms one side of the slot сап be raised 
on hinges. In this way acoess is readily obtained to the 
interior of the conduit, and to the insulators, which are 
bolted to the other (fixed) channel rail. The conduit 
consists entirely of iron, and is 16 inches deep by 10 inches 
wide. It is claimed that, amongst other adv „the ease 
of repair without interruption to traffic forms a most valuable 
feature of the system. 


More English Orders for America.—A daily paper 
reproduces the following comments from the New York 
World, in which it refers to and endorses Lord Kitchener’s 
speech at the opening of the Atbara Bridge :— 


We are in a position to state that a representative of one of 
London's greatest industrial and financial concerns is returning to 
England to-morrow, after having placed an order here for several 
million dollars’ worth of machinery. He confesses that this was of 
such delicate construction that no shop in England is ble of pro- 
ducing it. A part of his order was for 36 locomotives, and he 
роеши he will make frequent trips on similar errands to the 

ni tates. 


Automobiles at the British Association.—Arrange- 
ments for the automobile exhibition in connection with 
the Dover meeting of the British Association are in an 
advanced state, and prospectuses regarding space for exhibits, 
prizes, and general details, have been circulated. The 
exhibition, organised with the co-operation of the Anto- 
mobile Club of Great Britain, and under the controlling 
influence of the Mayor, Sir W. H. Crundall, J.P., who is 
chairman of the Managing Committee, will be held for three 
days, from Tuesday, September 19th, to 21st, towards the 
close of the Association meeting. There are to be certain 
competitions as to running, control, economy of fuel con- 
sumption, design, &o., the Judging Committee for this 
purpose being as follows: —Mr. W. Worby Beaumont, Prof. 
C. Vernon Boys, Mr. H. Graham Harris, Major Holden, 
Sir W. H. Preece, Mr. Boverton Redwood, Prof. Hele Shaw, 
and Mr. James Swinburne. All communications should be 
вене to Мг. F. E. Beeton, the secretary, at Park Street, 

over. 


Partnership.— We are informed that the partnership 
hitherto subsisting between Mr. Reginald Wilson and Mr. 
W. H. Story, under the name of Wilson & Story,” and carrying 
on business at 66, Victoria Street, S. W., has been dissolved. 
In future the business will be continued by Me. Wilson 
alone, at the same address, under the style of * Reginald 
Page Wilson.” 


British Association.—Among the arrangements for the 
British Association meeting at Dover is a lecture on the 
18th inst., by Dr. Fleming, on the “Centenary of ithe 
Electrical Ourrent.” It is stated that the lecture has 
been fixed for this day so as to be coincident with the 
congress of electricians at Oomo. It will deal with wireless 
telegraphy, and be illustrated by experiments. 


Effects of Lightning.—The United States Weather 
Bureau has just issued a statement (which is abstracted in 
the Western Electrician) of damage to property and loss of 
life by lightning in the United States during the last nine 
years, from which it a that 312 persons are killed 
annually by lightning stroke in that country, taking а fair 
average. In this respect the worst year was 1895, when 426 
Americans were destroyed in this way; in 1898 the mor- 
tality was 367. In nine years, from 1890 to 1898, inclusive, 
five individuals in every million of the pe of the 
United States were killed by lightning. e danger from 
this cause seems to be least in large cities and in thickly 

pulated districts. Agricultural labourers furnish the 
most victims. Ohio is the greatest sufferer, the death rate 
by lightning in that State being 24 in every 100,000 persons 
of the farming class. The greatest proportion of fatal strokes 
is found in the Missouri Valley, on the Great Plains, and in 
the Rocky Mountain region. In 1898 no fewer than 
1,866 buildi were damaged or destroyed by lightning 
involving a loss of $1,446,880. Daring the same 
year lightning killed 964 cattle, 806 horses, 30 mules, 116 
pigs and 426 sheep, representing a total value of $48,257. 
All of this destruction of farm animals was accomplished by 
only 710 “strokes.” Much of this damage might be 
avoided by grounding wires at suitable intervals along lines 
of barb wire fences, which are sometimes deathtraps to stock, 
the fatal shocks being inflicted often through the medium 
of the wires at a considerable distanoe from the point hit. 
So far as human beings are concerned, practically all of the 
deaths occur during the five months from April to September, 
the highest record being in June and July. 


Personal.—Dr. J. T. Bottomley, F. R. ., has resigned all 
his appointments at the University of Glasgow, and now 
intends to devote his whole attention to consulting work in 
electrical engineering. While we regret that the University 
will no longer have the benefit of Dr. Bottomley's teaching, 
we feel that in his new sphere of action his scientific attain- 
ments will have greater scope, and we wish him a long and 
successful career as a consulting engineer. 
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Niagara Falls.— The Niagara Falls Hydraulio Power and 


Company is displaying the usual energy this 
summer in the deepening and widening of the шы, canal 


that oarries water from the upper Niagara River to the fore- 


bay on the edge of the bluff of the lower river, from which 


forebay the turbines in the pore: house at the water's edge 
in the gorge are supplied. The length - 
of the canal is about 4,400 feet. The 
entrance is about 250 feet wide, but in 
a few hundred feet of length this 
narrows down to 70 feet. Fora portion 
of the width of the canal the channel 
is 8 feet deep, and for the remainder it is 
14 feet deep. Drill boats and dred 
are now at work adding to ita water- 
capacity, but probably the 
most notable improvement now being 
made is in and abont the basin of the 
waterway. This basin is located 300 
feet back from the edge of the bank, 
and is connected to the forebay by two 
canal feeders. In the past this basin 
has been of comparatively limited di- 
mensions, but now the line of the 
banks is being broken away and the 
basin has b:en turned into quite a 
bay fronting on the various mills that 
stand between the basin and the edge 
of the bank. This work of onlarging 
е canal рш is 5 way, the 
picture well portraying the improvement. 
At the point where Main Street crosses thecanal a new bridge 
with a span of 100 feet in the clear is being put in, and the 
canal widened from 70 to 100 feet at that point, A close 
j tion to the left of the bridge will show the old and new 
of the canal. The canal basin has been deepened, and 
when all the work has been finished for the sammer the 
capacity of tho waterway will have been materially enlarged. 
All this work is under the personal supervision of Wallace O. 
Johnson, M. Am. Soo. O. E,, who is chief engineer of the Niagara 
Falls Hydraulic Power and Manufacturing Company. 


A New Method of Forced Draught,—This m 
was described in a psper before the Institute of Naval 
Architects at Newcastle by Mr. Nelson Foley. It consists 
in forcing the air into a box placed across the fornace front 
and into which the ends of the bars are fixed. The bars are 
hollow and are perforated with numerous small holes along 
both sides. The forced air escapes at these holes to the 
fire, and has also an inducing action upon the air in the ash- 
pit, which is also forced into the fire by this means, The 
bars oan be made in lengths of 4 feet, and it is said they 
keep cool and clinker does not adhere. Tests have been 
made showing as much as 72 lbs. of coal consumed per 
square foot of grate. The jet holes are =; to үз inoh 
diameter, and are pitched 1] of an inch apart. The length 
of grate was only 2 feet 74 inches. The intensity of the 
draught was never over 8} inches, while with 13 inches 
draught the combustion was 29 lbs. per quare foot of grate. 
With 1} inches of draught as much as 41 lbs. of combustion 
was secured, while 40 lbs. was allowed with 1°78 inches of 
draught. There is not information sufficient to explain the 
differences of resulta, 


The Thermo-chemical Theory of the Carbon Cell.— 
More than 10 years ago Donato Tommasi desoribed an 
electric element in which the electrodes were of carbon, one 
being coated with lead peroxide, and immersed in a solution 
of sodium chloride, and he regarded the action as due to the 
oxidation of the uncoated carbon and the reduction of the 
peroxide. Reed (ELECTRICAL Review, 1896) considered 
the current to be due to the action of the sodium chloride on 
the lead peroxide, bat this view is untenable, as in that case 
the carbon should be the negative electrode, whereas 
the reverse obtains. Farther, the E.M.F. calculated, 
according to the author’s view of the action, is equal to that 
actually found for the element. For further details consult 
the Bulletin de la Société Chemique de Paris (III.), Vol. 17, 
pages 963-964. | 


The Scourge of Scholarship.—The Vioe-Chanoellor of 
Cambridge University, Dr. Alexander Hill, has been oon» 
demning the system of granting scholarships. It is time the 
system was condemned. Under it he finds that boys 
are overworked, and there is cramming. The early developed 
brain was selected by the scholarship system, Boys were 


not ly to be regarded as sheep, which are raised to 
Боо ооо at two years, i ive of the fact that at 
five years they would be rely inferior. But the five years 
of the sheep is never attained. The sheep has materialised, 
as intended, at two years. Boys, however, are raised and 
ripened at 19 years, and this is wrong, for it does them во 
much harm, that at 49, when they should be at their best, 
they are done for. Such was the very correct drift of 
the arguments advanced by the Vice-Ohancellor. He 
advocated a proper regard for athletics as а counter- 
ise to too much study. Unfortunately, however, 
no substitute was proposed for the scholarship teet, which, 
we grant, is pernicious enough, and во hard and fast drawn 
in its rules that we hear boys deplore the date of their birth. 
Had they been so much younger or so much older they 
could have got such and such а scholarship. Then a boy 
whose school career may have been of the best has some 
trivial complaint on examination day, and he may thereby be 
thrown out and miss his chance of a university career, 
which he cannot afford unless with the help of the scholar- 
ship. It is a fact that a very considerable proportion of 
university students who work would not be there bnt for the 
pecuniary aid of some exhibition or scholarship. Such 
niary aid is essential if the universities are to be run 
on their present lines and retain such workers. At the same 
time, might not the governors of all public schools devise 
some better means of awarding scholarships than they 
now taking into account not simply pro- 
ficie am an 5 Е & iy hours, m: 
conduct g, perhaps, seve years, an 
саса capacity? At nt, with the narrow system of 
awarding scholarships, breadth of education is shut out. 
There is no chanoe for the all-round boy. The classic who 
cannot get beyond simple addition in mathematics is able to 
appear а genius as a scholarship man. The mathematician 
who only knows various alphabets and letter forms so that he 
may use the letters in oabalistio formule also appears to be 
of genius until he tries to read or write decent 
oglish. The boy, good all round, well read, well balanced, and 
healthy, has no chance for the best rewards, and it is certain 
that for good or evil many of the best are thus shut out of 
the universities, which are too expensive for any not really 
well-to-do people to afford unaided. 


Sheffield Trams.—On Monday next, September 4th, the 
e OR electric tram system will be publicly inaugurated 
by the Lord Mayor. There will be special cars run over the 
section from the Nether Edge to Tinsley for the convenience 
of the party, and tea will follow at the Town Hall, The 
public service will commence on Tuesday. 
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NEW COMPANIES REGISTERED. 


- Electric Lighting and Traction Company id 

Australia, Limited (68,334).—This company was registered 

August 17th, with a capital of £20,000 in £5 shares, to . 
Australasia or атре the business of electrical and mec 


carriers of passengers and goods, &с. 
one share) are :—R. P. Sellon, 49, Queen Victoria Street, E. O., elec- 
trical eer; W. E. Lane, 14, Durley Road, N., electrical engineer; 
В. A. Dawbarn, “ Wierton,” ‘Bidoap, electrical engineer; F. M. 
Hodson, 14, Harpenden Road, t Norwood, accountant; J. 
McLachlan, 93, Agamemnon Road, West Hampstead, W., assistant 

J. Renwick, 29, Hillside Road, Stamford Hill, N., 
rrr US and G. J. Tindall, 1, Wellington Chambers, York Btreet, 
Westminster, articled clerk. The number of directors is not to ba 
less than three nor more than five; the subscribers are to appoint the 
first; qualification, 2250; remuneration, £1,000 per annun, divisible. 
Registered office, 49, Queen Victoria Street, E. O 


This compan 


эмы ачды * — ting Company, 1 Limited (63, 207: — ` 


electricity, and factu fa ism 
еа р ployment o electricity, : 


Bhellfield Road, Southport, salesman ; William Wright Ss enneys), 40, 
Shellfield Road, oet port ; Wiliam W Eo 

12, Shellfield Road, Southport, cabinet maker ; ; Miles lendi. 121, 
Bhellfield Road, Southport, ши, Richard Wright, Bank Nook, 
Southport, and John Blandell, 558, Shellfield Road, 
Southport, tailor. The number of directors is not to be less than 
four nor more than nine; the first are William Wright (Roberts), 
Miles Blundell, William Wright N enneys), and Henry Wright 
(Stem) ; William Wright (Roberts) is the first managing director. 


s MM 5 Tramways 8 зарп]; 
—This re on August 17t 
with a capital of £1,000 in Чп 21s Рын to construct or acquire and 
maintain any tramways, railways, &c., and to carry on the business 
of carriers of passengers and goods, suppliers of electricity, elec- 
trical and mechanical engineers, &c. The first subscribers (each with 
one share) are:—J. Jewell, 18, Richmond Crescent, N., clerk; F. 
Davies, Hillwood, Wentelifte-on-Sea, gt A. W. Agr ча ; 8, Dennin 
M. Nelson, 20 
ніша, 84, Effingham Road, sey, N., - 
; W. y, 868, Green Lanes, N., clerk; and T. A. 
Barson, 1, Inglewood 1 Road, West Hampstead, clerk. The number of 
directors is not to be less than three nor more than seven; the first 
are to is ted by the subscribers; remuneration, £300 per 
annum, 


goode, elec- 
tricians, engineers, —— ts of and dealers in electric, etic, 
galvanic and соаг арр, . The first subscribers (each with 
Wray, Fair Field House, Barnsley, butcher; 
T. J. B. ideal, Barnsley, solicitor; O. H. Oharlesworth, Barnsley, 
po rovision merchant; John Harvey, Barnsley, hotel proprietor ; : 
illiam Wray, 14, Cheapside, Barnsley, pork butcher; John Cooke, 
Beech Grove, Barnsley, butcher; and oseph Hewitt, Marrow House, 
near Barnsley, solicitor. Table A mainly applies. 


Davy Improved Arc Lamp Syndicate, Limited 
(68,358).—This company was registered on August 19th, with a 
capital of £2,100 in £1 shares, to adopt an ent with p J. 
Davy and to carry on the business of electrical engineers, arc (each 
manufacturers, electric light makers, G0. The firat subscribers 
with one share) are :—J. W. Lee, Bu һ, Salterton, Devon, ad: 
O. Bhould, F'insbury House, E. O., clerk; L. H. Wilkins, Finsbu 
House, EB. O., accountant; Е. R. Redgrave, 41, Burnley 
Btockwell, 8.W., accoun'ent ; J. Cassidy, 96, 1 House, 
Chelsea, clerk; J. J. Bye, 126, Laburnum Street, K 
N., clerk ; and J. Gor on, 80, Birchanger Road, South Norwood, 
clerk. The number of directors is not to be less than two nor more 
than nine; the subscribars are to appoint the first; qualification, 200 
shares ; remuneration as fized by the company. 


Electrical veo! Pulliag Syndicate, Limited (63,360). 

—This company on August 19th, with a capital of 
£15,000 in £1 shares, to acquire certain patents for improvements in 
methods of and a pparatus for removing жо] or other hair from ekins. 
The, first subectivers (each with one share) are:— Səth L. Johnson, 
10, ‘Billingsley Terrace, Bradford, manager ; TW. R. Jones, Boldsha 
Street, Bradford, wool puller; B. Brookebank, 63, Bramsley Road. 


Frizinghall, salesman; E. Johnson, 107, сет 5 West 
clerk ; Goodwin, 7. G 


appointed by the subscribers; qualification, E250; remuneration as 
fixed by the company. 


ste t Lighting Company, Limited (68,388).—This 


— registered on August 23rd, with a capital of ,000 in 


an agreement with the Liverpool Meter Company, 

fia tnd ita fte liquidators and to carry on the business of mechanical 
and electri engineers, ironfounders, brassfounders, millwrights, 
metal m. suppliers of gas and electricity, metallurgists, an and 
manufacturing chemists. The first subscribers (each with one share) 
arc :—D. de Ybarrondo, 8, Tower Ohambers, Liverpool, merchant ; 
E В. Hannay, 24, Hacking Hey, Liverpool, cotton broker; J. T. 


. Binning, Pbosaix Obambers, Liverpool, underwriter; T. E. Hassell, 


Queen Insurance Buildings, Dale Street, Liverpool, sharebroker ; 
Ч. Н. Brown, Exchange Oourt, Liverpool, cotton broker; R. H. 
Smith, Manchester Buildings, Liverpool, produce broker; F. M. 
Radoliffe, 9, Cook Street, Liverpool, solicitor. The number of 
directors is not to be less than three nor more than four; the first 


Julius Sax & Co., Limited (63, 371). —This company 
was registered on August ‘21st, with a capital of £18,000 in £1 shares 
(12,000 preference), to acquire the electrical business of а company 
of the same name (incorporated in 1892), to enter into an agreement 
with H. M. Salmony, and to carry on the business of electric light 
and power contractors, electricians, electrical and mechanical engi- 
neers, &c. The subscribers are:—G. iau 52, Eaton Place, 
8.W., gentleman, 5,000 preference shares; L. F. Oppenheim, 40, 
Great Cumberland Place, W., gentleman, | 5 600 ‘preference sbares ; 
Н. М. Salmony, 119, Coldharbour Lane, Camberwell, B. H., electrical 
engineer, one ordinary share; A. Bannister, 48, Ambler Road, N., 
gentleman, one rdar share; L. Moss, 22, Austin Friars, E. O., 
gentleman, one ordinary share; L. Wolff, 92. Austin Friars, R.O., 
gentleman, one ordinary share; T. E. Oowan, 18, Austin Friars, E.O., 
solicitor, one ordinary share. The number of directors is not to 
less than three nor more than five; tho first are the firat three sub- 
scribers ; qualification, £1,000. 


Dick, Kerr & Co., Limited (68,407) i company 
istered on August 24th, with a capital of £350,000 

ihares 30,000 5 per cent. cumulative preference), to adopt an agree- 

ment with ‘Dick, Kerr & Co., Limited (incorporated in 1890), and to 

carry on the business of manufacturers of and dealers in railway and 

tram way у appliances, rolling stock, engines and machinery of стеу 
description, iron and steel founders, electricians, engineers, con 

actors for ee and other works, &c. The first subscribers (each 

with one share) :—0O. Т. Oayley, Constitutional Olab, S. W., 

: J. Kerr, 110, Oannon Street, E. O., contractor; J. Gane, 66, 

Street, E.C., chartered accountant; а. Flett, 110, Cannon 

We E. O., contractor ; H. T. Crewe, 78, Qaeen Victoria Street, 

O., engineer ; H. Brown, 2, Bond Court, Walbrook, E. O., solicitor ; 

x G. W. Carr, 110, Cannon Street, E. O., secretary. The number ol 

directors is not to be less than two nor more than seven ; the first are 


m d T. Cayley, David O. Ellis, John Kerr, and G. Flett : qualifica- 


£500 ; remuneration, £150 each perannum and an е £150 for 
the chairman, Registered office, 110, Oannon Street, Е. 


Gramophone Company, Limited (63,411).—This com- 
pany was registered on August 25th, with a capital of £150,000 in £1 
sbares, to acquire and take over as a going concern the business 
carried on a£ 31, Maiden Lane, W. O., elsewhere, as The Gra- 
mophone Oompany,” to adopt an agreement with Edmund T. L. 
таш се аш В. отец to n ijg and ate in к 
pnones, phonographs, mu pes, mutograp an 
trical and scientific apparatus of al Had: and to carry = the 
business of a telephone, telegraph, and general electric карру oum: com. 
ро: The first subscribers (each with one share) аге: 

lodge E 1, Olements Inn, W.C., solicitor; W. B. Owen, Aus 

Esher, merchant; Miss J. M. T. Lowis, 49, Wet Orom 
такте Р. Н. Bohanna, 94, Hambalt Road, O "pra чо, 
Т. D. Addis, 98, Petherton Road, Highbury New Par erk; 
G. F. Long, Heath Fernham oad, Thornton Heath, accoun- 
tant; and B. G. Royal, 41, Gower Street, W. „ engineer. The number 
of directors is not to be less than three nor more than eight; the 
first Edmund T. L. Williams, William B. Owen, and Emile Berliner 
(permanent directors; special qualification, 10,000 shares); qualifica- 
tion of ordinary directors, 1,000 shares; remuneration, £300 per 
annum, and a ahare in the profits, divieible (maximum £1,000). 


* Perfect" Arc Lamp and Accessories Company, 


Limited (63,414).— This company was on August 25th, 
with a capital of £10,000 in £15 to enter into an agreement with 
F. R. & A. V. Gitkins, to manufacture and sell in Great Britain 


only, the H. & G.“ high tension switch, to deal in the Perfect 
Arc Lamp,” to manufacture, sell, and deal in incandescent lamps, 
engines, dynamos, motors and electric fittings and supplies, and to 
carry on business of electrical and mechanical engineers, elec- 
tricians, &c. The first subscribers (each with one share) are:— 
H. Bourne, Lancaster Lodge, Wandsworth Common, S. W., gentle- 
rt Н.А. d, 147, Lower Addiscombe Ae Oroydon, clerk; 

Wallace, 88, Winchester Street, Pimlico, electrician ; G, 
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Hobley, 41, Ohetwynd Road, Read, N. W., clerk; Е. В. 
Janes, The Lawns, Sevenoaks, ; O. B. Draper's 
, E.C., gentleman; and J. 
Street, W.O., secretary. The number of directors is not to be less 
than two nor more ; 


office, 32, York Street, West- 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrical Construction Company, Limited (39,292). 
—This company’s annual return was filed on August llth, when 
119,100 ordinary and 25,000 preference shares were taken up out of 
a capital of £400,000 in 150,000 
of £2 each. 2,100 ordinary and 11,855 shares have been 
fall, and the tally paid. 110,000 ordinary and 13,145 


d for in 
erence are 


British Thomson-Houston Company, Limited 
(47,983).—This company's annual return was on August 4th, 
42,000. £10 aree; ite nd һы boon paid & 18881 йагы aa 
7,469 ате considered as fully paid. . zi 


Crompton & Co., Limited (27, 200).— This company’s 
annual return was filed on A 2nd, when 89,098 shares were 
taken out of a capital of £1 in 54,000 £3 shares. £3 has 
been up on 30,098 and £90,044 has been received, leaving £250 
still due. 2,000 shares are considered as fully paid. 


D. P. Battery Company, Limited (44,084).—This 
ed on J 


Coventry Gas Fittings, Electrical and Engineerisg 
Company, ted (32,481).—This company's annual return was 
filed on July 20th, when the entire ca of £15,000 in £1 shares 


was taken 805 
remaining are considered as fully paid. 


West African Telegraph Company, Limited (21,626). 
This company’s annual return was filed on July 26th, when 23,109 
shares were taken up out of a capital of £400,000 in £10 shares. 
£231,090 has heen received. 


OITY NOTES. 


The Chloride Electrical Storage Syndicate, Limited. 


Тнв ordinary meeting of this syndicate was held at Olifton 
Junction, near chester, on Tuesday, 29th ult., Dr. Е. H. Bowman 


In moving the adoption of the and accounts, the OHAIRMAN 
said the shareholders would notice that the course of the company 
during the year had been one of steady p 
ued to give the ga 


cities. He had no hesitation in saying that the company’s 
bas жы the best in the market, and the only one that 
called commercially successful at the presenttime. From 
the balance-sheet the shareholders would see that after providing for 
debenture interest they had a sum of £16,390, which the directors 
considered very satisfactory, taking into consideration the rise in the 
price of sinc and lead, of which large quantities were used in the 
works. After writing off £5,160 from the various accounts, there 
at the disposal of the company £11,229. Dividends had 
absorbed £3,703 of this, and the directors proposed to carry fcrward 
£7,526, and to declare a further dividend out of that money at the 
rate of 7 per cent. Farther capital would bs required owing to the 
extension of the business, and it was proposed to raise that by a 

issue of debentures. Although he would have liked to 
greater success, still the balance-sheet was one with which they ha 
every reason to be satisfied. 


and 50,000 preference shares. 


. Investment Oompan 


Dr. Horximsom seconded the resolution to adopt the report and 
declared to have been carried 


‘accounts, and the resolution was 
unanim 


А SHABEHOLDER thought that more particnlars of the accounts 
should be shown, but accepted the explanation of the chairman that 
this would not be desirable in view of competition. | 

Mr. Harvey was re-elected as a director, and Messrs. Parkinson, 
Mather & Oo. were re-elected auditors of the company. 

In returning thanks for a resolution that the usual remuneration be 

given to the directors, the OHimman said that the directors had been 


taken. 
Mr. Рвтветгу seconded a resolution to this effect. 
Mr. Hanerr said that before the resolution was put he would like 
to remark that, considering the present price of materials and what 
for batteries as compared 


could now be with the figures in the 
early days of the company, he thought there had оре ындан | 
ment, The company һай now avery amount of orders in 


manage lange 
hand, sufficient, at the present rate of output, to last for a very con- 


‘siderable time to come, and it would be therefore necessary to still 


further increase the works. 

The resolution as to the dividend was then put to the meeting and 

Votes the directors, manager, and staff were responded to 
by the OHírBMAN, on behalf of the board, and by Mr. GRIDLS on 
behalf of himself and staff. | 
The Brush Electrical Engineering Company, Limited. 
Тни directors’ re to be submitted to the tenth annual general 
meeting to be at Cannon Street Hotel, H.O., on Friday, Septem- 
ber 8th, 1899, at two o'clock p.m., reads as follows :— 

“The directors herewith submit the balance-sheet and profit and 


le gross profit of £57,259 lie. 9d. After 


follows :— 


To dividend at the rate of 6 per cent. on prefer- 
ence shares for half- ended June Soth, 


making 6 cant. d for the TIT ове 5,400 0 0 

j dividend at the rate of 5 per Sank. on ordinary 
shares for the year jai sis vee .. 9000 0 0 

» bonus payable to employés under profit-sharing 
scheme eee эзе eee eee [11] eee 1,980 0 0 
" On reserve fund TTE eoe eee эзе ` 5,000 0 0 
й o6 carried forward 305 T" . 6100 7 8 
£20,480 7 3 


Oapital expenditure to the extent of £55,956 2s, 6d. has been incurred 
during the uer on ex tensions of buildings and plant at Loughborough, 
to enable the company to meet the growing demand for i 
traction and power distribution un in Great 
and the O . The provision referred to in last year’s 

with reference to the Workmen’s Compensation Act has proved to be 
more than sufficient to meet the req ents of the case; and the 


aiat a aad ча col es шее с ош соеп асва 
insurance in respect of the Act. e cy of developing the com- 
peny's facilities for dealing with el traction contracts has borne 
good fruit during the 


t year; and the works are well filled with 
orders for steam еп electrical 


ro 
The result of the years trading enables a further distribution to be 
made to the company's employós under the po жшше, 
with the resulta of which the directors continue to be gatis The 


Prospectus, 


Тнв prospectus of the Rlectric Lighting and Traction Company of 
Australia, Limited, was before the public at the earlier part of the 
week, the list closing on Tuesday last. The Electric and General 
eering У 28006 6 air: hares of £5 
Engin Oompany, 20,00 cen erence 6 
each, at a premium of 10s., and 20,741 ordinary shares (£5) at par. 
Io addition 1,400 shares are issued in part payment of pur- 
chase money, 7,859 ordinary shares being reserved to shareholders in 
the existing Melbourne companies, and these will also be issued as full 
din part payment of the pu:chase price. The company, w 


therein. The under- 
mpany, Limited, and of 


_ a ͤru 
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the А. U. Alcock Eleotrio Light and Motive Power Com pany (both 
already supplying electricity in Melbourne and suburbs, and ae 
electric lighting orders in certain districts). Extended 
additional works in the eame districts are being applied for. The 
maximum charge per unit is 9d., but the companies are саа 7d., 
with disnounts down to 5d. The population of the several districts 
is 916,000, and the price of gas is бе. per 1,000. During the 
past four years the two companies have shown an average 
combined net annual profit of £8,831, exclusive of charges for 
interest and de The amalgamation of the two 
concerns can hardly fail to effect economies. as the two generating 
plants will be now brought into one set of buildings. The Melbourne 
City Council is purchasing the rights, plant, &о.. of the two com- 
panies in tha city district, paying therefor £40,000 in cash, but the 
companies will continue the supply of current until the municipal 
station is completed. It is not anticipated that the withdrawal of 
the city supply will reduce revenue, ss the suburbs are to be 
energetically worked. The company will not confine itself to electric 
lighting. but is already proceeding with electric traction negotia- 
tions. There will be a local advisory board of directors at Mel- 
bourne, the home beard consisting of Messrs. J. B. Braithwaite. jun., 
J. F. Albright, A. U. Aloock, М. F. Armstrong, and R. P. Sellon. 
Mr. F. W. Olements, M. I. E. B. is the engineer. Messrs. Kincaid, 
Waller & Manville being consulting engineers. The registered office 
is 49, Queen Victoria Street. The purchase price of the two under- 
takings is fixed at £179,105, and the way this is made up is shown 
ju the prospectus, as are also varticulars of contracts entered into, 
Se. We bave often thought that our Australian Colonies offered a 
splendid field for electrical development and for the profitable 
emvloyment of English capital. We shall probably see a good deal 
of this within the next few years. 


Manchester Eleetrical Works. 


Tum Finanolal Times says that the following circular letter has been 
issued to the shareholders of the Manchester Electrical Works, Limited, 
by the secretary :— 

% Dear Bir (or Madam). —I am instructed by the directors to send 
out the following letter as a reply to many inquiries received from 
shareholders. ` 

" Binoe the circular of December 2nd, issued by the directors, the 
sum of £900, less charges, being the purchase price of the works by 
Me. Thomas, as ap рио at the general meeting of September 5th, 
1898, has been paid. A proportion of this has been absorbed by psy- 
ment of rent, legal and other charges, rates, taxes, &. No 
fers have been paid to the directors, and there ara no charges for 
office expenditure. The balance of cash is at the bank. Securities 
were taken by the directors in connection with Mr. Rawson’s liability 
to the company. These securities will require careful realisation, and 
it is hoped that the directors will be left a free hand in the matter, 
as they are acting in the interests of the shareholders only. Negotia- 
tions are pending for the sale of the company’s rights in the Wood-° 
house & Rawson electric filaments, which are acknowledged to be the 
best in the market. 

“Те directors do not consider that any benefit would be derived 
from calling a meeting until they can report more ашу on the 
company’s position. They will, however, not fail to keep the share- 
holders informed of any alteration which may occur." 


J 
а) 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Company.—The rece for 

week ending August 2th. 1900. were 29.090 ба. 11d.: и for Seer 
ending Аш 96th, 1808, 21,218 8g. 64.; aggregate for half-year to date, 
411,990 18s. 8d. 

=o Bristol] Tramways вра Communes Company (pg eee fer the 

week ending August 25th, 1899. were Б ‚699 186, 84. 3 

1898, 28,171 0s. 8d.; increase, £521 17 

The and South London Вап ^—The receipts for the week 
ending August Tib, I. were € ending August 98th, 1898. 
£866 ; { receipts for L^ -year, , £8 ‚641; total 
pen. Ям ay КОШЫ а 4, 1898, 46 695, decrease, 64. Miles 

The Dover Corporation Blectrie Tramways.—The for the week 
ending August 9^th, 1809, were £540 166. 64. August 2th, 
1898, £978 1s. 604.; E Total receipts date, 
wie 04. 9d. ; corresponding period, 1808, £5,257 9s. 9d. ; доме, £1 290 118, 

Miles of track open, 1892, 87 1808, 8. Oar miles run, 1899, 4,066; 1898, 

4,830. Number of cars, 1899, 19; 10, 


United Tramways Company The 


oars, 
year—D. U. T. 


tto, o oars, £528 бе. 4d.; 

D. В. D. Co., electric cars, 41,240 0 1s. 10d. ; total, 84,784 M mosse 
£849 17s. 4d. ur eoe to date, £89 029 9s. 74.; Worked = to da 

а pMEWR ре, fy tee ae Send Т 

miles elec у, es by 

tically, and miles by horses, for the corresponding period last year. 
The Halifax 55 Tramways. — The receipts for two weeks ending 
August 20th, 1899, were £1,671; Miles of track open, 12. Oar miles 
run, 28,124. Number of cars, 21. The receipts for two weeks ending 
August 24th, 1896, were £648. Miles of track open,8. Car miles run, 7,448. 
Number of cars, 10. Increase, £1,028. Total receipts to date, August 
20th, 1899, from August Ath, 1£99, £20,884. Total гере оа August 
24th, 1898, from June 80th, 1898, £2,241. Increase, £18,148. 


The Liverpool Overhead Railway Company.—The receipts for paca ~~ endin 
August 27th, 1899, amounted to £1,509; corresponding week your 
61,061; inorease, £239. 


The South Staffordshire Tramways Compeny.—The receipts for week ending 
August 18th, 1809, were 2703 98. 6d.; aggregate receipts for 84 weeks, 
£22,874 0s. 0d.; week ending "e t ‘oth, 1898, £700 


24.; aggregate 
receipts for 84 weeks, £21,289 


STOCKS AND SHARES. 
Wednesday Evening. 
Ta Transvaal, trouble hangs like a sable cloud over the Stock 


Exchange, retarding enterprise in almost every direction, and causiag 


grave anxiety in all the markets. Despite the huge amount of public 
money that awaits investment, the owners of the cash decline to use 
it freely in the Stock Exchange, owing to the political uncertainties 
of the moment. The electric lighting and kindred departments of 
the House would Ъз among the first to benefit by a return of public 
confidence, but, as it is, there is so little business doing, that a change 
of price of any kind in a quotation is considered noteworthy. As 
one of the jobbers in the electrical supply section said to us the other 
day, " We tick the prices on the lists day after day just as a matter 
cf form, and not because there is any need to do it.” City of London, 
however, ате 103. better; Charing Cross and the other two West 
Eod companies sbaring the same honourable distinction. Firmness 
is the prevailing feature, the tone throughout the list being very 
god. Citys still enjoy the attraction of being a good medium for 
speculation, and the acccunt was arranged on Tuesday at an average 
rate of 5 to 7 per cent. for cirrying over the shares. City of London 
б per cent. Debenture stock is being asked for, and the price has 
risen two point. 

The telegraph market has naturally been agitated by the fears of a 
Transvaal rupture, to which reference has already been made. 
Prices of the Hastern Companies keep steady, but the dealers are 
naturally shy of making close prices, and suspended animation is the 
order of the market. Eastern Extension shares are stolidly unmoved 


at the effort which the company is making to improve its Australian 


business. The American Cable Company's stocks show very little 
alteration one way or the other. A temporary lull in the Yankes 
boom” has resulted in a corresponding quietness of Anglo-American 
issues, speculators being anxious for a little more light upon their 
path before adopting aggressive tactics again. West Indian shares 
maintain their firm front, even in face of the news that is daily 
received as to the prospects of another hurricane in these 

Telephone descriptions are tame and featureless. Nationals at 58, 
ex dividend, have ceased to attract attention, and the market iv 
waiting fora new move on the part of the company or the Govern- 
ment before tinkering with the price. We might, by the way, 


suggest to the Stock Exchange managers that while the alterations 


to the House are in progress some better arrangement with regard to 
the telephonic service would be worth introducing. At present the 
Stock Exchange labours under an arrangement which, to the members, 
combines the maximum of inconvenience with the minimum of proper 
management. 

Brush Electrics have lost part of the ground they gained last week, 
and the price has fallen to 2 middle. A few sales were made by 
people who had long given up hopes of ever seeing a rise in the shares, 
and who took advantage of the late aüvance to clear out of their 
holdings. There is a tendency to buy the senior securities of Elec- 
trical Supply and Traction Company, but this is retarded by the 
uneasy feeling that prevails amonget the investment markets 
generally. Orompton’s Debentures have secured a point rise, and an 
advance of 2 was scored by Aluminium 4} per cent. Debenture stock. 
Callender Oable shares retsin their rise of last week, and a small pre- 
mium is already established upon the new Preference shares offered 
by Henley's. 

New issues are nearly as rare as snakes in Iceland, but the Electrio 
Lighting and Traction Company of Australia has been boldly bidding 
for popular favour. We fancy its reception must have proved a little 
disappointing to ita promoters, and no market for the shares has been 
made in the Stcck Exchange. The company certainly appears to 
have some chance of success, but to face the music in the dog-days 
is a trying experience for any new concern, especially when the 
object is of a speculative character, and one which it requires some 
faith and enterprise to take up heartily. 

The elcotric railway market presents no special mark of interest. 
Waterloo and City О dinary bas fallen 1, but the main spirit of the 
market in the B:ock Exchange is out of town, and dealing is more or 
less а ma'ter of negotiation. Central London shares were carried 
over at 103, the rate of contango being 5 to 6 per cent. 

Shareholders in the Manchester Electrical Works, Limited, are not 
likely to be particularly pleased with the circular just issued by the 
directors in response to a number of questions which bave been 
addressed both to the company and the Stock Exchange. It would 
appear that the purchase price of the works has now been 
paid to the company, but we are not told how much of this now 
remains. The references to Mr. Rawson's liability to the company 
are vague, and we think a little more frankness would have been 
appreciated by the patient shareholders. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing during 580 
Present NAME or Dividends for Quotation tation, week ended 
Issues. | * the last three years. August 28rd. дн 80th. лиш 80th, 
124, 400 African Direct Telegraph, 4 % Debs. eee eoo eee 100 eee eee eee 100 —104 100 —104 101 #906 
25,000 Amazon Telegraph, shares 10 rr) TI] eee 8 =, 4 8 — 4 eee eee 
125,000 Do. do. 6 % Deba., , Nos. 1 to 1, 250 Red. 100 T ЕРЕ „ | 85 — 90 85 — 90 vee T 
905, 5007 Anglo-American Telegraph M" „+, Stock E2 18s| 8 £3 9» 63 — 06 03 — 66 e А 
07, 2001 Do. do. Deferred... ses sus vo. (Stock) ... .. |188. | 144— 15 144— 15 141 143 
206,151 | Brasilian 5 Telegra т ..| 107 V7 V... 15 — 153 16 — 154 се M 
76,0001 Do. 3 Debs. aud series, 1906 eee 100 TY eve eee 107 —111 107 —111 000 С) 
44,000 | СЫН Telephone, Nos. 1 to 44000 - ds EN 814 @ 4 $ $e 21— 8 21— 8 ves m 
10,000,000$ Commercial Oable eee ee ee ee ELI $100 8 8 8 95 188 —193 188 —193 eee eee 
1,882,628 Do. do. 500 year 4 % Deb. Stock Red. Stock vis . . 104 —106  |104 —106 1054 | 1044 
224,850 | Consolidated Telephone don and Manufacturing | 10/ | 2 14 1 i— 1 ꝛ2— 1 " v 
16,000 Ouba Telegraph Tr Ir %%% eos өөө oes ee 10 8 9 — 10 9 Gp 10 92 91 
000 Do. 10 % Pref. TT] s.o [TI ees TT] 10 10 10 10 18— 193 18— 194 eee 606 
13,981 Direct Spanish Telegraph eee see eee ro eee 5 aoe 4— 5 4— 5 see „өө 
6,000 Do. do. 10%, Cum. Pref. "T eec 6 10 10 TP 91— 1 93— 1 v ise 
80,000 Do. do. 43 % Debs. idi АРТ ae 50 T sii .. 1108 —107 108 —107 - ene 
60,7101| Direct United States Oable -.. vs 203 & | 88% | SRY | 118— 12} 112— 127 121 12 
120,000 | Direct West India reni EE % Reg. "Deb. T" «ee | 100 e$ was * |100 —103 100 —108 өз sti 
4,000,000 | Eastern Telegraph, Ord . Stock 64% 7 Ф 7 95 153 —158 158 —158 156 154 
1,796,000 Do. 5 Fret. Stock 100 es әз ба 99 —102 99 —102 1004 | 99% 
89,900 Do. rt; Deb, Rio ina 1899. 100 | 5 5 "M TT eae id ote de eii 
1,482, 268 Do. Mat De Stock 4 4 .. 1116 —121 116 —121 1174 | 1104 
250,000 | Eastern Extension, 33 d China T Telegraph —. 107 7 7% | 144— 15 144— 15 14 | .. 
16.300]. Do- 5 % (Aus. Gov. Bub.) Deb., 1900, red. ann. I 100 8 %|5% 99 —103 99 —103 " T 
drgs., reg. 1—1 040 . 4 0 = 
64,400] Do. do. Bearer, 1 1,050—8,915, 4 100 | 5 @ 5 .. поо —108 100 —103 | .. | .. 
830,000} Do. apy Dab: Stock T 7 кы Deb, Stock 4 4 .. 1115 —120 115 —120 116 T 
Bastern an u ripe elegre; ort. 
86,100 1 190D red. Telegraph, os. 1 to чу 100 5 % eee eve 99 —108 99 —103 eee TT 
46,500. Do. 4 5 to bearer, 2,844 to 5 100 | 5 T" .. 1100 —103 100 —108 A— TT 
900,000 A wt. Mort. Debs., Non. 1 to 8, 000, red. 1909 100 | 4 "—- „ 1101 —104 101 —104 102 eis 
300,000 оК ШТ ‚ Mt. Debs. (Mauritius Sub. 5 1—6,000 | 25 4 РУ .. 1102 —10695 |102 —105% е — 
180,227 Globe Telegraph a LLL 000 006 000 еее 10 44 4$ 53 10#— 11{х4 103— 113 1 10H 
190,043 6 Ф Pret. „ ae w | 10]6в 6 6 15 — 154х0| 15 — 154 | 15,4) 16 
0 10 бав 80 — 82 30 — 82 803 


150,000 disses Nealon Telegraph, of 12 11 10 1 ar 
92,500 Halifax and Bermuda gan lst Mort. Debe., 3 100 eee coo ee 100 —108 100 —103 eee "TT 


17,000 European Telegraph т m 10 4 48 — 52 48 
9 owe eee coe ecc ee 10 10 Ера — 52 
100, 000% London Platino-Brasilian Telegraph, 6 % Debs. ... „ | 100 | 6 7 6 7 .. 1109 —112 1100 —112 T й 
71,000 Montevideo Telephone, Limited, rd., Noa. 1 to 71,000 eee 1 eon өөө ee — à 1— eee . 
84,000 . Do. do. 5% Pref., Nos. 1 to 84,000 1 eee eee 1 2— 1 eee 
490,000 | National Telephone, - to 480,000 .. .. „„ „ 5 53 6 6 — 64xd) 51— 55| 57 
15,000 Do. Cum. lst Pref. ... T T 10 | 6 6 6 18 — 14 xd| 13 — 14 134, 
15,000 Do. б Cum. 2nd Pref. ... eos eee 10 | 6 6 6 18 — 14 ха 18 — 14 138 
260,000 Do. 5 % Non-oum. 8rd Pref., 1 to 250,000 5 5 5 5 51— 5rd 61— 53 бф 59 
1,829,471 Do. 5 Deb. Stock Red. Stock 34 84 34 99 —102 99 —102 1 100} 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1/5 5 5 1 i— 1 " T 
100,000 Pacific and European Tol., 4 4 Guar. Debs., 1 to 1,000... | 100 | 4 4 . (108 —1C6 103 —106 А 
134880 Reuters ev? coo eee eee 06 eee eee eee 8 5 5 e 7 жең 8 7 rer 8 0 
8,881 | Submarine Cables Trust eee oe T eee coe |Oett.| ... eee 4 [180 —185 180 —185 . 
68,000 United River Plate Telephone eee eot eee өө? 5 б % 6 % ee рш: 5] = 5 
151, DE Do. do. 5 Que TT eee ooe Stock oe © • 104 —107 104 —107 
200, O00 West African Telegraph, 5 % De s.. [10 15915 $ . |100 —108 |100 —108 ар 
80,008 West Coast of America, Nos. 1—80, 000 and 58,001. 58,008 21 [II eee EID $— 1 1— 1 TIN coe 
150,000 Do. do. 4% Debs., 1—1,500 каа Sub. 100 eee eee eee 101 —104 101 —104 eee [II] 
880,521 | Western and Brazilian T ph 495 „Stock Red. ... |Stock| ... oe ».. |108 —106 108 —106 А - 
88,821 West Indie and өөө өе өөө eee 10 1 eos 18— 1 18— 18 eee eee 
84,503 Do. do, 6 € Cum. Ist Pref. ... | 10 6 6 ME 1 1 1 108 | 104%, 
4,009 Do. do. Fus 6 Oum. and Pret. ril 10 6 6 эз m 84 "99 
80,0001 Do. do. (7) Nos. 1 to 1,800 100 5 5 ee 103 —106 108 —106 ee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 ae uuo PIN Electricity Buppl 5 6 7 58 95 | 10 — 11 xd 104 — 113 11 103 
20,000 do. do. al 9, Oum. 5 wae vee Ves 6 — 6ixd| 6 — 63 63 ih 
84,000 “Озше locit Supply, Ond. ig wes T" 8 5 6 6 B 71— 84 71— 84 83 8d, 
100,000 Do. do. B Deb. Btock Red... . Bock 45 & „ |118 —115 113 —115 sei T 
City of London Electric Lighting, Ord. V 10 | 7 10 6 1l — 12 114 — 121 12&| 1128 
Do. : Cum. Pref., 1 to 40 10 | 6 6 6 124— 134х4 124 — 133 133 өөө 
Do. Deb. Stock, Rr at E16) al Al pei 5 J 5 .. 198—128 |125 —130 |... | .. 
бошу ot Lon TRE 10| я ^ nil 11 — 111 |11 — 113 1IWW oe 
do. Vi 0001—00 000 10|6%|6%|6% 57. — it = 875 г Л 
De 4495 Deb. Block Prov. Жз (28095 tobe paid) Rd.| ... ia 83 82i 
Bdmundsons Elec. Corp., Ord. Shares 1—17,400 .. 8| . |5 7 Д, 5 — rmm i — p^ yd 
House-to- House Electric ‘Light Supply, Ord., 101 to 19,661 51... | 4 8— 9xd| 8— 9 82 83 
Do. do. 7% Oum. Pre... | 5 7 J 7 9 — 10 9 — 10 Ре 
London Electric Supply бопем, Limited, Ord. Т 8| .. iss — 4 84— 4 313 
ре та 6 5 T өз 6 % — 7 64— 7 6§ 
до. 4% 1st Mt. Db. Stock Rd. Stock] ... T" .. |105 —107 105 —107 106 
500 Motzopoiitan ici ва ly, 101 to 62,500 .. 105 69 5 Ф 15 — 16 15 — 16 153 | 16 
os. 62/60 501 to 85,000 . 10 TT (23 “ээ 144— 153 144— 154ха "E 
Do. Mortgage Debentare Восі — | 44 41 * |117 —119 117 —119 - 
Notting Hill Hlectrio а Va 45 10 | 4 6 6 15 — 16 15 — 16 Sex $us 
Bt. James's and Pall Mall Electric Light, 5 |104 14 143 16 — 17 164 — 174 174 16$ 
Eois 5 A s ^ Ц Ж Feet, 20,061 io to 40,080 5 7 7 7 9 — 10 31 — a uis ХФ 
leotricity u 7 TT т T 
Westminster Electric Supply, rd. 101 to 80,000 д 5 9 Ф 12 9, 12 Ф | 16 — 16 154—161 16 151 
* Subject to Fcondec's Shares. t Quotetions on Liverpool Stock Exch 
E stated all shares are fully erred warrants, ts being 0768 as capital; 
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SHARE LIST OF ELECTRICAL COMPANIES —Oontinued. 
_ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Business done 
Present МАМЕ. Dividends for aem. Рена during week 
Issue, share the last three youre: Aug. 28rd. Aug. во Aug. 80th, 1899. 
60,000 am ид" shares, Nos. 1-00, 000 е, “з age A. — d 8 — 83 
90,000 4} % Ist Mort. Deb. Stock Red. eee cee took v7 —102 
90, 000 Betis Macri recon e 8 EDT 86.001 Sos 000 10 i 8 6 `% V 183 171— 183 
7 e e am: 40 
20,000 Do. do. do. Nos. 40, 001—60, 000 10, ... “з à ES bes 
200,000 Do. do. 5 % Perpetual Debenture Stock . "PE i» G .. |127 —139 127 —130 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 B. oe ux буз “ea o; 11 — 22 
27,500 Do. do. 6 Y Cum. Pref. Nos. 1 to 27, 500 L a аб re 61— 63 
90,000 | Brush Elecl. E . Ord., 1 to 90,000 8 | wil 8 б 2 — 2} lj— 23 
90, 000 Do. o. Non -· um. 6 Pref., 1 to 90,000 214% 6 6 21— 27 21— 2 
125, 000l os do. Perp. eb. Stock eee Stock | [TII oe eee 110 —114 10 —114 
50,000 do. 2nd Deb. Stock Red. |Stock| ... 101 —104 101 —1C4 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 10 Y 14% 15 5% кые 14% 134— 144. 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock 112 —115 
85,250 Central London Railway, Ord. Shares eee [IIl eee 10 eee eos pm 108 101— 10$ | 
178,808 Do. do. do. £8 paid iri „| 10) us " ` — 8} 8ł}— 82 
61,088 Do. do. Pref. half-shares £3 paid [Ir eee eee eee 3} 2i— 8} 
71,447 Do. do. Def. do. #5 paid i А % я 5$ 51— 5i 
630,0001 | City and South London Railway  .. .. (Stock! 13%] 14%] 24% 65 — 07 xd 65 — 67 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 see 10 TT T eos — 6 $f 63 
Do. 5%, 18% Mort. ebs. т to! = 
100,000 £100, and 901 to 11 ‚000 of 250 Red, TT eve ees TI 09 — 109 100 108 
90,961 | Edison & Swan Utd, Il. Let. “uA” shares, ‚ £8 pd. 1 to 90,26 5 6 6 12— 21rd 2 — 23 
17,189 Do. do. do. “ A” Shares, 01—017, 189 5 6 6 4 — 5 xd 4 — 5 
А Do. do. do. 4 % Deb. Btock Red. eee 100 ове TT) eee 95 — 97 95 — 97 
25,000 Do. do. 7 Cum. Pref., 1 to 23,000 eee 3 7 7 8 T 8 ар 
140,800 ро. до. 4% Perp. lst Mort. Deb. Stock woe Bock] ... ова we 1108 —106 102 — 105 
91,196 | Blmore’s Patent сате р ting, 1 to 70,000 . ja |... T ja 1— i— 
9, 0001 Greenwood & Batley, 7 95 . Pref., 1 to 9,000 ow 10 7 7 7 11 — 18 11 — 13 
15,000 | Henley's (W. T. | Telegraph Works, Ord. .. ..  ..| 10 10 12 14 ~ 25 — 26 
8,000 Do. do 0. 7 TY 10 7 7 7 eee 20 — 22 
50,000 Do. d do, do. 4 Mort. Deb. Btook... Stock 44 a 111 —114 111 —114 
50,000 '| India-Rubber, Gutta-Percha and Telegraph Works * | 10 | 10 10 10 % 21 — 22 21 — 22 
000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... гак .. |102 —106 102 —1(6 
87,500 | Liverpool Overhead салау, Ord. 000 600 eee eee 10 2] 81 83% 76 = "i 79 — 7% 
87,850 | орар» Construction and Maintenance . 12 | 15 15 15 88 — 42 38 — 42 
60, Deb. Bds. се 1 to 1, 500 Red. 1900 . 100 soo 006 eee 103 —106 108 -—1C6 
18,400 . С Men soring Ord Nos. 6,601 to 20,00 _.. 6| 4 ou 378 93 — 9 
18, do. 595, Om. Prf. Nos. 6,601 Чо 30,000 vc B sad ss : 63 63 
540 о. соо and R Ord. Stock T" 100 sa . 1:8 951103 —105 xdil01 —104 


Stock 
ds marked § are 


ess otherwise 
a year consisting of the latter part of „ 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Sate: 


e (ene Electric Supply, Ordinary £5 (full d) 81—94. 
British Aluminium, Ordinary, 9}—10; 7 5 (ошу ЕА 15 B 
House-to-House, 44% Debentures of £100, 103—106. 
National Electrio Free Wiring, 10s. paid, Aca, 
Smithfield Market Eleotrio, 2—4. 

* From Birmingham Share List. 


htsbridge Electrio Ligh аа 
d) 18—14; 1st Preference apron 0% 25 
є 1 14—84. Debentures, 101—1C4. Dividend, 1908 
10 


өт, Parker, £10 (fully ally paid 19. 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


MARKET QUOTATIONS, Wednesday, August 30th. 


CHEMIC ALS, &o. This week. | Last week. 5 METALS, &o. (continued). This week. | Last week. Ino. or Deo. 
f Kbanive Ноа ee ee ee per ib. tj- ТР ee 
/ aoe ee К ee per Ib. bl. 5/. ee 
в Acid, e. per owt. L^ Ur is $ Copper Ban ber ton £88 498 , 
1 бы... ee ee De кы е е eo 9g Wire (basis price) ee par D 1 8 1044. Ы 
н еә ee . е е ee 9 н ee ee eo 0 
& н Bulphurio . ee ee Ж ес РЫҢ us вв ee @ [1] нос Wire es (x) per ton ae 400 oe 
bs ee я vor ee ee 0 ee 
— ̃ ( 
и 90 per Ф ee ra eo ы 
Bl powder „„ Per ton 65 15 85 15 са í Iron, Charcoal Sheets "i sa par ton 218 £18 os 
а Bisulphide of Carbon .. .. per ton 215 215 ae í „ Pig (Cleveland warrants) per ton 64:9 65/- 8d. dec. 
Borax es 2 Per ten £16 10 £16 10 T í „n Forgings,accordingtosise per ton | From 411 | From 411 T 
a Bensole * „ c. Der gal. т 77 oe „  Borap, heayy is per ton | 60/- to 65/- | 50/- to 56/- T 
a " g le) TIT per gal. 5/6 5 T ¢ , Wire galvanised No.8.. рег ton] £13 17 6 218 15 17.6 deo 
a phate..  ..  .. per £25 5 $5 9 Lead, Ingo? .. . per ton 414189 414 10 8,9 ino. 
a Nitrate we .. per ton 498 10 £98 10 s f n " eet... der ton 416 415 7 6 
e „ White Sugar ee S per ton 481 481 т Мапгап!п Wire No. 98.. .. per lb, 8/. 8/- e. 
s .. porton | 49710 91 10 в g Mercury per bottle 48 13 £8 7 5s. ino 
в Methylated dris per gal. 9/9 9/9 4 Mica (in original cases), small per Ib. Mà. to 64. ца, to 6d. $s 
а a} yey vent (90 КГА at d » LI] » per lb /9 to 2/6 ‚9 to 9/0 es 
С.) .. se 2 vs per gal. 6 T " "uu per lb. | 8/6 to 7/- 8/6 to 7/- " 
a Potash, Bichromate in onaks.. per Ib. 834. es p Phosphor Bronse per lb., | 11 01/4 | 1/1 to 1/4 T 
а „ Сашо (16/809) .. par ton E reſſen bars rods Peri. | 120914 J t 1½ re 
. Bisulphate .. .. Por ton 496 435 P " FI 5 per lb, | From 1/33 | From 1 T 
ee ee per owt. 68/- 65 / ee Р Platinum в рег өз. 48 10 28 1 es 
а Sulphate of ‘Magnesia oo per ton 44 10 44 10 т p Silicium Bronze W per lb. | 104d. to 1/1 | 1044. to 1/1 T 
=e Bard TS T ра oe Poe PUR ; i Bical Ma Magnet, in bar MT desc'y'n p. ton say “ ze T 
. per ton 45 £5 Tin „ эө ton | 4146 10 siso, 10 oe 
& Bods, Caustic b. 70 00% os . ber ton 2210 10 К 2 | CP à "per b. 110 m T 
" ee per von А wire r 1 ee 
є „ Bichromate, oasks ,, per lb. 944. 914. р т whi 1 га Metals ii 
METALS, &o. “ White ” brand- par ton | £40 to £70 | £40 to £70 ee 
j Yarns, Gorton: Bin le 101b, bundle: pr lb 7 1 "m 
Aluminium W. in ton lots .. per ton 4994 £994 a и ax 6 les. lb. » 
b " | in ton lots.. per ton £191 £191 a J » Hemp, 8 ply 10 Ib. per lb ° 
p Bebbitt's metal per ton | £90 to £160) £90 to £160 $5 j m Russian, 10 iba. per lb 
e Brass (rolled Fir) basia per Ib : р xs "A^ Jute, 180 lbs. rove .. per ton #13 10 418 10 as 
ви ee per lb. 1 1 yu і Manila, 94 thread .. рег ton #85 oe 
€ „ Wire, basis per lb. , T А к Zino, Sheet (Vielle Montagne. bad.) p..| £27 10 £28 10s. dec. 
Quotations supplied by Quotations supplied b notations su ed b 
в Mestre. J. Баспа Oo. f The —. и . and 9 k Messrs. orris Ashby, Limited. 
n The British dominium Company, Lid. Company, Ltd. Mesar. W. T. Glover & Oo., Led. 
с Mears. The. Rolton & Rans, Messrs, James & 4 — " «= Мезете. P. Ormiston & Sons. 
d Messrs. F. Wiggins & Sons 12 Jackson кш. o Messrs. Jobnson. Matehey & Co. Ltd. 
e í Mesers. Bolling & Lowe. p Tbe Phosphor Bronse Company, Led. 
| Meeers. Haury О. Teo & O0. 
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SOME FORMS OF MAGNETIO SEPARATORS, 


AND THEIR APPLICATION TO DIFFERENT | 


ORES.* А E 
By Н. О. MoNEILL, Assoo R B. M. 


Тнв first application of magnetism as an agent for the separation of 
a from non-magnetic substances was probably the perma- 
nent haud magnet used in the machine shop for separatinz iron or 
steel turnings, &, from brass or gun-metal sweepings. Similarly, 
foreign oats and grain are freed from bits of iron wire, pieces of 
cutter blades, naile, needles, &o. The railway companies and other 
larga employers of horse labour have found it necessary to suhjec: 

pe materials utilised for horse food, such as mais: and oats, to 
rigorous mechanical and magnetic senti for which purpose a 
permanently magnetised steel plate about 4 feet long, 6 inches wide, 
and 4 inch thick, with the long edges horizontal, laced traus- 
varsely, and inclined at an angle of abont 35° to a continuous strsam 
of grain fed from a hopper. An automatic scraper, in the form of a 
belt revolving round pulleys at each end of the magnet, and provided 
with a brush of leather, removes any accumulation every two minutes. 
This is pushed to the end of the magaet, and drops into a separate 
compariment; the grain which passes on is jigged on a three- 
bottomed perforated tray, by which means not only is the corn or 
maize separated, but the oats are freed from mixture of smaller seeds, 
bits of stone, and dust. 

With the introduction and wider application of electro-magnetism, 
not only have machines been de whereby naturally magnetic 
iron ores are freed from admixtures of other minerals, but by a pre- 
ралу roasting, ¢.¢., the artificial кенш of magnetic oxide of 
iron, other ores may be rendered suitable for a magnetic separation 
treatment. Mr. R. E. Commans mentionst that 8 lla, in Piedmont, 


in 1855, was the first to use an electro-magnetic separator, but to free 
the itii the current bad to be broken ; also that in 1881 Heberle, 
at tho Friedrichesegen Mine on the Labn, introduced a continuous 
carrent machine for or blende from spathic iron ore after a 
preliminary roasting. In addition to the separator which bears his 
name, and which is dealt with in this paper, Mr. Heberle also desi 
that part of the dressing floors at the Gellivare Ocmpany’s Works at 
Lulea, where the apatite, after being separated from the tic 
iron ore with which it occurs, has to be freed from a per 
centage of | mmatite before being converted into soluble phosphate. 

O.her workers, both in Europe and America, including Wenström, 
Ball and Norton, Obsse, Oonkling, Hoffman, Kessler, Bachanan, 
King, Edison, and Wetherill, bave all designed machines suitable to 
treat certain classes of ore which have come under their particolar 
observation, and have successfully dealt with the problems presented 
by local conditions and мее 

In the summer of 1898 the author had the opportunity of seeing 
some of the princi etic concentration plants in Sweden, and 
the present paper is mainly confined to these. He is indebted to the 
variogs managers of works, engineers, and others for the information 
freely accorded in every cie. 

The endeavour has been to present an outline of the machines and 
ore treatment processes. The sketches are entirely diagrammatic, 
and have been prepared from the author’s hand sketches. 

The machines will be described, in each case with the accassory ore 
treat ment processes, in the following order :— 

1. The Wenströ n machine. ‚ 

2. The Monarch machine. 

9, The Delvik-Gr?óadal ma mine. 

4. The two types of Heberle m:c* ine. 

b. The Wetherill machine. 


1. Тиш Wenstrom MACHINB. 


This is probably the simplest, and, for the particular овез 
which it is intended to fulfil, the most efficient separator раи 
in use. Unliks most other designs, it is capable of treating ore of 
fairly large віз, and it is not necessary that the stuff treated should 
be previously dried; ite chief use is in such cases where the magne ite 
jron ore contains inclusions of rock, or where, as in open-cast work- 


* Read before the Iron and Steel Institute at Manchester, August, 


1899. 
+ Proceedings of the Institution of Civil Engineers, Vol cxvi., 1898, 
p. 63. 


ings, portions of the containing walls of the ore body get mixed with 
the ore in blasting and like operations. As general ie it is found 
to be more economical to pass the whole of this material collected 
together over a Wenetiim machine, after the best” of a blast has 
been dealt with, than to attempt farther hand selection in tha uarry 
or underground. In addition, there are other uses to which this 
eae may Д Y 3 5 ы срок residues and 
oam and sand; also the recov cast-iron shot. 
ор pre slag, &0. id nnda 
ig. 1 giv:s a general view of this machine. The material to be 
treated is fed through a hopper, 4, and on to a jiggiog tray, which 
rec: ives its motion from а cam arrangement placed on the shaft, в. 
This tray is irclined, and at each recoil a line of ore is left on the 
drum. Figs. 2 and 3 show part sections of the drum in directions at 
right angles to one another. 

с is the armature barrel, consisting of a series of soft iron bars, 
each separated from the other by a bar of wood. p id stationary 
1214 magaet, placed eccentrically with regard to the armature barrel. 
Non-magnetic end plates, carefully fl. ted with. “jointing,” so as to 
bs water tight, bind up the whole into ths form of a drum. The 
bara of soft iron are internally shaped, so that each successive bar 


becomes oppositely magnetised, a combiaation of greater power being 
thus єх: on а piece of ore large enough to bridge the distance 
b3tween two adjacent bars. 

The maguetio ра of ths ore adheres to and is carried round 
on the dram until beyond the influence of the magnetic field, when 
it drops away down a shoot at m, whilst the non-magnetio portion 
pass3s down ia front of the dram into a shoot at >. 

A machine with a drum of 2 feet 23 inches diameter and 2 feet 
length, revolving at 30 revolutions per minute, will treat about 5 tons 
of mixed material per hour. Sach а machine is capable of dealing 
with ore of any sis» up to pieces that will pass throngh a screen of 
4-inch mesb, and requires a current of 15 amperes, the tension at the 
dynamo тшш: boing 110 volts. Althougu the machina may be 
and is used on ore which is quite wet, the greatest efficiency is 
obtained when the material to ba treated is dry, and in some cases, as 


Fig. 3. 


at Dannemora (Sweden), care is taken to treat only that ore which is 
fairly dry, without incurring the expense of artificial drying, whilst 
in other noes (Gringesberg and Grangen) the оге is treated 
direotly after being washed, and whilst quite wet. 

This separator requires but little care and attention when working, 
whilst the cost of maintenance is practically nij. 

Generally the most efficient plants are also the simplest. The 
process usually consists of either a rough preliminary sizing by 
means of revolving or flat screens, with or without washiog, 
followed by treatment on the separator, or the uncleaned ore may be 

sed on to the magnetic machine direct, and subsequently screened 
nto different market віз в. At Dannemora the latter method is 
adopted, and I am indebted to Oaptain Hammershal for pscing at 
my disposal the een given in the following short description 
of the plant used there. 

The ore on arrival at surface is first subjected to a rough hand 
selection on sorting-floors conveniently arranged near the shaft. 
Between 50 per cent. and 60 per cent. of the total quantity of ore 
raised is rich enough to be tsken direct to the furnaces. The 
remainder, which is of any siza up to 2 inches diameter, is trammed 
from the sorting fl org to the separation plant, or to the ore еар», 


874 


THE ELEOTRIOAL REVIEW 


[Vol 48. No. 1,196, Вертимвив 1, 1900. 


for future treatment by the separator. Fig. 4 represents the plant in 
use. 

By means of the elevator shown, the ore is lifted and dropped on 
to the inclined shoot, a, and so on to the reciprocating table, в, which 
delivers it to the Wenström separator, р. | 

The tray, в, recsives its motion by means of the small eccentric, c. 
The unmagnetic, and in this саве worthless, portion falls at once down 
the shoot, в. The magnetic portion is carried round on the drum of 
the separator io the manner already described, and passes down shoot, 
а, into the revolving trommel or screen, E. 

This trommel is of 4 inch steel plate, provided with g - inch punched 
holes pitched 13 inches apart, so that every body under j inch 
passes through and down the shoot, м, the stuff above $-inch, which 


FiC.4. 


does not pass through the holes of the trommel, being delivered 
down the shoot, и, two marketable products being thus obtained. 

An example where греша sizing and before separa- 
tion is found to be advantageous is at Gra ages Sweden), and no 
doubt many of the members of this Institate will remember 
the actual plant at work. 

The mill is built at the foot of an embankment, so that the 
material to be treated is wheeled either in railway tracks or 
mine waggons directly into the top storey. During the winter, 
from obvious reasons, it is found impossible to ran the mill; 
during this time large reserves of ore are accumulated. The 
railway trucks, when used, are so constructed that the whole sides 
are capable of being dropped, and rest horizontally on the top of 
grizzlies which extend from end to end of the truck. In figs. 5and6 


the track is represented at А and the grizzlies at в. The ore is 
shovelled by four to six men out of the truck on both sides, and that 
which is too large to pass through is hand-picked into the waggons, р, 
by men and boys standing on the platforms shown. The 
grizzles are made of bars of iron, rec in section, and placed 
5 inches apart, so that all the material under that size falls down the 
shoote, со, and on to a three-bottomed perforated recoil table m. If 
small stuff has to be treated, it is dumped directly down the central 
shoot (fig. 6) from the mine waggons, which are run into the mill on 
the narrow-gauge rails shown and without being passed over the 
grizzlies. The three bottoms of the table are cos exactly above 
one another, and about 34 to 4 inches apart, and are all actuated by 
means of the cam-shaft, cam, and springs. The top tray is provided 
with holes 1] inches diameter and 2 inches pitch ; the middle tray has 
holes 2 inch diameter, and the bottom one 1 inch diameter. The ore 
is distributed in an even layer by means of the hinged iron plate >, 
assisted by the vibrations given to the table, by which means it is 
gradually worked down the tray, and at the same is subjected to a 
thorough washing, the water for the latter purpose being ps; ir om 
by the 3-inoh perforated pipes, мм. The result is that fine 
particles of ore are washed through the three trays down the shoot, 
H, and are carried off with the water by launders out of the mill, 
where boys are engaged in digging small channels, whereby the 
water very quickly drains away, leaving a coarse powder which is 
sufficiently rich to be marketable. The stuff under 14 inches and over 2 
inch diameter passes through the holes in the top tray, and is caught 
by the middle tray; that which is less than ? inch and more than 
+ inch diameter passes through the middle tray, and is caught by the 


ameter 


5 inches, after being thoroughly washed, is delivered from the top- 
most tray into a shoot, 7, and then into 
provided with 1j-inches holes, and the ore which passes through these 
holes is taken by shoot м to join the producta from the middle and 
lowest tray, is treated by the separator, B. Stuff between 1j 
inches and 5 inches is delivered from the end of the trommel, к, on 
to the feed-plate of the larger tor, W. The material which 
comes away from the “worthless” shoot, x, is deposited on to a 
slowly-moving broad metallic belt, z. Here any pieces of valuable 
ore are hand-picked off by boys and dropped into a shoot placed on 
either side of the belt, the worthless portion nee t on the 
belt, and travels into a separate compartment. e use of the 


* 


belt may be explained by the fact that the ht of some of 
the larger pieces of ore is greater than the force exerted 
by the machine, in which case they would fall off and mixed 
with the worthless portion; also that it is more We 
these means instead of hand g and selecting the material to 
Через eir to more or а = size. In addition, = of 

e stuff may y magnetite an partiy enm w 
case if the latter Lapguned to come into contact the dram first, 
it would not adhere. : 

Three commercial products are obtained :— 

(1) Ore between 14 inches and 5 inches diameter. 
6 Ore between 14 inches and } inch diameter. 
Tm 3 Кр сш Чо meet the particular 
rän p was m e 

ына at the mine; the ore contains a considerable amount 
of specular iron, which somewhat easily crumbles, also hematite, 
and differs from that of Dannemora where the ore is compact and 
Мы Oar and there is little or no tendency to crumble, hence 
probably the difference in the methods of treatment and the primary 


_ washing, in order to save and eliminate the fine material. 


At both Dannemora and Grängesberg the uncleaned ore averages 
38 per cent. to 42 pros and the concentrates 58 per cent. to 63 
per cent. metallic 


+ 


The rejected portion of the material consists of grid o gen 
(from inclusions and veins running through the te ore 


кле ee material, &c. is а 

n preceding cases operations or screening 
the ore are carried out mechanically either immediately before or 
after separation, but if may happen that the deposit is so situated as 
to render it necessary that ore should be brought down toa 
convenient mill site, in which case the apparent disadvantages of 
position may be made use of in many ways. А case in point is at 
the Slotter Mine at Grangen, It appears that a considerable 
amount of work was done many years ago some 300 to 400 feet up 
the side of the hill, where large dumps were left by the old workers; 
in those days there were no magnetic separators, and uy rss very 
best picked ore was used; it is now found to be worth while to treat 
these old heaps. The stuff consists of anything between a powder 
and 6 inches diameter, and the whole of it, just as it comes to 
hand, is treated by screening, washing, sizing, &., whilst on its way 
to the foot of the m 
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The first operation which the staff undergoes is shown in fig. 7 at 
A, where the ore is dumped on to a screen at that point, and is spread 
out by boys with rakes, and as much of the finer material which 
adheres to the larger pieces sent through the screen; the latter, 
which has an area of ono square yard, passes everything under 2j 
inches diameter, the larger pieces on the screen being 


wing through the screen the ore falls down the 
shoot, which is some 18 inches square in section and lined 
plates, the whole roughly secured to trestles against the 


at B, is dumped near at hand as worthless; and the remainder, of 
size between 23 inches and 3 inch, falls into shoot m; from this point 
it gravitates down an inclined tramway until it arrives at the top of 
another shoot or launder also placed against the side of the hill, and 
termina in the separator t (seo fig. 8). 


The p from shoot x is tipped from the waggon into a square 
chamber at the top of the launder, and is kept in place by a shutter 


or plato T by means of which the feed of ore down the launder may 
be regulated, after washed by water from the hose pipe shown. 
The height of the ore ber, 8, is 60 feet above the separator, and 


th 
on its way down the material is well washed. At R n isa fine screen 
through 5 the finer material still left, together with the 
water ue of washed ore passing on to the Wenström 


FIC. 9 


CRIME EE 


In addition to the old dumps mentioned, good ore has recently 
been discovered near the base of the hill, which is possibly a con- 
tinustion of the deposit worked, as already stated, higher up. The 
ore thus obtained is first screened close to where it is mined. Fig. 9 
lant used for this purpose. 4 is an inclined 
railway metals with an effective opening of 
D inches between each; pieces above this siza roll off the screen 
and form No. 1. Pieces under 5 inches pass through and are 
caught on screen B, also made of old rails, but placed 24 


inches apart, so that the material of size between 5 inches and 24 
inches falls to the floor and forms No. 2. The ore under 2} 
inches that passes throngh screen B fo No. 3. 

No. 1 is hand-spalled, selected, and divided into 

a) Almost pure magnetite. ` 
6 Material containing 60 per cent. to 70 per cent. mag- 
(c) Gangue with 12 per cent. to 15 per cent, magnetite. 

(а) and (b) are sent direct to the furnace. 

(c) is dumped as worthless. 

Ne iui te lg 

o. a er , is passed on to the separator. 

The top screen ma be extended to any length 8 to the 
amount of ore to be tested, The under screen, B, is usually a short 
piece mounted, as shown in fig. 9, on wheels, so that it ma moved 
under any part of the upper screen that it may be con t to use. 
It is also а good plan to divide up the shod into compartments, во 
that when sufficient ore has been put through to be easily “looked 
over” by one man, the operation may go forward in another com- 


partment; by these means also the workmen on the lower platform 
are protected from the falling ore. = 


(To be continued.) 


THE STRESSES IN STEAM ENGINES, WITH 
SPECIAL REFERENCE TO ELECTRIC 
TRAOTION. 


м 


the claims continually made for American engines is 1 
5 e 
to the writer А being a well- 


the past few years. A few 
ee eee machinery was usually held up as the embodi- 
ment of scamped material. Americans, not less offensive in their 
way, jeered at what they were pleased to term the sacrifice of 
material to British ignorance. However, time has wrought changes. 
Americans to-day claim that they sacrifice as much material as the 
most benighted Britisher, and having brought themselves to such an 
extreme will insist on counting it to themselves for righteousness, 
and the contrast with their former methods is so great that they 
really bring themselves to believe that such strength and substance 
were never before seen. Sach, in brief, is the true history of the 
American belief of to-day, а belief which has no foundation so far as 
regards ey Apri de of the American engine. But they have 
succeeded in frightening some of our ignorant local politicians into 
the belief that the American traction experience, embodying as it 
does a long serios of disasters and breakdowns of previously too light 
engines, bas evolved a type of en with which no English engine 
cancompete. Itisalla myth. tion work requires strength, bat 
not morestrength than the ordinary good English mcdern high pressure 
practice allows. Lot us examine the stresses in any engine under 
maximum load variation. We will assume the fiy-wheel to be placed 
between the orank and its work in contradistinction to the faulty 
8 of placing the fly-wheel on the opposite side from 

8 T. 

Assume the engine to be a single crank engine under a full steady 
load. On each dead point of the crank full steam is admitted to the 
cylinder. At that point of the revolution there is absolutely no 
work passing from the crank-pin to the generator. Yet the generator 
is running under full current without a flicker of the meters. This 
work can have only one source, and that source is the fly-wheel. There 
is no other visible or conceivable source of energy. Obviously, there- 
fore, there are two more or less short aros of revolution during which 
dign рен sno work. If just before the dead point steam 
were shut off, the engine would do no work d the next half 
revolution; all work would come from the fly - w When, after 
such a half revolution of no work, the crank arrives at its opposite 
dead point, it may or may not receive a full load of steam pressure. 
If it reoeive none, the en will make another idle half revolution. 
If, however, steam be Кед, a working half revolution will be 
made and energy will pass into or past the fly-wheel, but is it not 
perfectly clear that so far as the stross in the crank and shaft is con- 
cerned there is no difference whether the previous stroke has been an 
idle or a working stroke? Every revolution sees the engine ex 


ine beyond the o 
ressure, and an engine built for a given boiler pressure can never 
put to stresses greater than those due to a steady load at this 
given boiler pressure carried to the latest point of cut-off. ° Under 
certain circumstances, the current output may be so very heavy as to 
Laie ап E to rest in a very short time. In such a case of a 
load su y applied toswallow up the energy stored in a fly-wheel 
in the course of & very few revolutions, there may be very heavy 
stresses set up between the fiy-wheel and the generator, and these 
stresses ought to be provided for. Unfortunately for the claims made 
as to traction streases being so very severe, it is practically noticeable 


that American practice, as exemplified in many of the examples sent 


over to this country, fakes so little account of these enormous stresses 


ee EP 
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as to pino the crank-pin between the fiy-wheel and the generator, 
and therefore exposed to all the variations of stress that ever occur. 

When the load on an engine with correctly placed fly-wheel is 
varied from n1 to maximum, the eff act is simply to cause the fly-wheel 
to vary from, let us say, 101 to 99 revolutions on & normal 100 revo- 
lutions. This shows that the maximum possible load variation of this 
particular engine is such as to absorb in a revolution 2 per cent. 
of the fly-wheel store of energy, and the governor varies its position 
to give foll or minimum steam for the next half revolution. But, as 
an engine sets out its own duty one half a revolution ata time, it is 
obviourly impossible for any load variation to throw upon any part 
of the engine & stress greater than that which takes place at ev 
- half revolution under a maximum steady load. Compared wit 
marine work with a huge screw propeller flung alternately high in 
air and deep into water, the resistances due to the revolution of an 
armature in a medium resembling a flaid with a variable viscosity are 
mere triviali ies. The sudden accession of resistance in the field of 
revolution cannot be compared with the material inertia of a mass of 
salt water. Oatch phrases are very spt hooks on which to snare the 
unthinking, tut it does not require much thought to perceive that 
the stresses in steam engines arise from boiler pressure, and that no 
matter how the load may vary it cannot induce the governor to do 
more than simply admit steam when the piston arrives at the end of 
the stroke. How such а process can causes huge stresses, beyond 
those ordinarily provided for, it passes common sense to ive! 
Certaioly it is possible that the many failures of vg electric 
light engines have had their influence in givirg to all electrical wor k 
& terrifying aspect. But it bas been already pointed out in these 
columns trat the one cause of the failure of so many high speed single 
ectirg engines has been the intolerable weakness of their crank«hafts, 
etch engines often d -manding shafts fully sixfold the torsional strength 
of the shaft cf a dcuble acting “ee of equal speed and power. As 
pointed out in the ELO. Idar, Ruyiew of week, English prac- 
tice in elcctric lighting has long been superior to the prevailing 
American practice, ard there is no reason whatever for doubting the 
posibility of vastly improving on American traction practice. There 
is more of it in Americs it is true, but English practice already passes 
American in its general features and careful execution, and America has 
no monopoly of suitable engines. Abnormal stress isa bogey that has 
been made very usefal, bat it is high time that olear and trathful 
conceptions should be gained on во important a subject. 

To give fixity of ideas, let an engine of 160 н р. be assumed at 240 
revolutions per minute, with a fiy-wheel equivalent to a rim of 
4,020 1b&, at a velocity of 80 feet second. Then, in each stroke 
of the engine, there is developed 11,000 foot-pounds of work. The 
stored energy in the fly-wheel represents 400,000 foot- pounds, of 
which 3 per cent. approximately represents the regular addition of 
energy strcke, and should measure the variation of velocity in 
one stroke under maximum load variation. The engine would then 
run about 44 seconds under full lcad, and no steam. 

The speed variation of an engine under maximum load variation is 
thus strictly a fanction of the fiy-wheel. The sudden addition of 
load early in a stroke will at once check the fly-wheel velocity, and 
bring into action the inertia governor and thereby prolong the steam 
admission. It would approximate a late steam admission. At worst 
a load variation can only endure one stroke before it is met by 
the countervailing action of the governors, and in the above engine 
this is one-eighth part of a second. The speed variation between 
fall and no load is a fanction of the internal energy of the governor 
iteelf—its general sensitiveness. Tiis is simply determined by 
natural laws. These laws are well kaown, they are not the mono- 
poly of any climate, or any maker, or any nationality, though it 
would ap as though there had been an attempt to corner them 
to uphold untenable claims. The easiest engines to govern are those 
of highest rotative speed, and as high rotative specd is more parti- 
culerly English practice, the claims made elsewhere may well be 
Goubted, unless sustained by physical laws. In the Glasgow engines, 
so much to the fore at the moment, the rim velocity per second is 
probably about 75 feet per second at most, referred to the whole 
wheel. The stored energy is thus barely 20 million foot lbs. At 
5,000 E. P., the work per half revolution will be fully 1 million foot 
lbs., and the ratio to the fly-wheel energy will vary according to the 
relative positions chosen for the cranks. 

Finally, one point more as to the enormous stresses due to traction. 
The effect of а suddenly applied load of 100 н Р. is at most equal to 
а steady stress of 200 H, and for this the shaft between generator 
and fiy-wheel must be designed. A traction generator has no 
mechanical or material inertia to overcome when a sudden accession 
of load is pes проп it, and this fact limits the maximum possible 
stress in the shaft to double the ordinary. Now, all crankshafts are 
designed in view of the fact that they receive a torsion from the 

which varies in a single crank engine from ni? to a maximum of 
considerably above the mean torsion. After all, therefore, the 
difference of shaft diameter in any engine, before and after the fiy- 
wheel, is not necessarily enormous. Allowing as much as 50 per 
cent. excess stress, a 24-inch shaft would become 27 inches beyond the 
fly- wheel, = 12-inch hole being assumed through the whole, or 


p= У [15 @ — d) + ay: 


The dimensions given for the Glasgow engines are open to severe 
criticism, as is also the design of the shaft as a tapering structure. 


po ee RS RR 


Award.—The Cape Asbestos Company, Limited, has been 
awarded a gold medal and diploma of merit at the Greater Britain 
Exhibition, West Australian Section, Earl's Court, for their exhibits 
in blue asbestos removable coverings for boilers, steam pipes, &c. 


THE INSTALLATION OF STEAM BOILERS. 


VI. 


For many years the furnaces of a Lancashire boiler were 
probably its weakest part. They were lap riveted both 
longitudinally and circumferentially, and each ring of the 
furnace tube was often very far from truly circular. The intro- 
duction of the butt joint for the longitudinal seams was a 
great improvement, but even with this improvement furnace 
tubes were not strong against collapse. It was found, in 
course of time, that short tubes were much less liable to 
collapse than were long tubes. Even the ordinary ring 
seams were a source of etrength. Tubes were then stiffened 
by the use of rings of .L iron (fig. 15) used as joint rings 


Fia. 15. 


between adjacent rings of plate. The fault of the tee iron 
is that the part riveted to the plates becomes hotter than the 
web which projeots into the water, and, in expanding while 
the web remains cooler, it causes the web to split. This 
fault was remedied in the Bowling hoop (fig. 16), which was 


Fic. 16. ; 


also supposed to act after the manner of a concertina and 
give elasticity endwise. It did not do ко, but nevertheless, 
the Bowling hoop wes an improvement, and gave anti- 
collapsive resistance. In the case of old boilers, it became 
customary to rivet rings of angle iron round the furnaces for 
purposes of strength. At first they were closely attached to 
the plates, but troubles of overheating arose, and rings 
became split, just as in the case of the T rings of fig. 15. 
The best syatem of attaching these stiffening rings is that 
of fig. 17. The ring was attached by wedges around the 


Ета. 17. 


Fia. 18. 


farnace tube, and holes were drilled through both ring and 
plate. These holes were tapped and a screwed bolt was 
al screwed into the two and riveted over on the water 
side. The whole of the ring was thus of one temperature, 
the space between the ring and furnace plate being an inch. 
Bat nearly all new boilers, 20 years ago, were already con- 


Vol 45. No. 1,196, SzpPrRMBER 1, 1809.) 


THE ELEOTRICAL REVIEW. 


- 


structed with the Adamson flanged seam. In all other seams 
and rings there are rivet heads exposed in the furnace, edges 
of plates were also exposed, and in prooess of time such edges 
often became split and burned. They b2gan to leak, and 
required frequent attention and repair. The flinged seam 
of Adamson, fig. 18, cured all these faults and had little to 
condemn it, has held its own to the present day, and 
appears likely to do so, for it seems to give to a furnace tube 
necessary strength against the highest ures, and it is 
the favourite ceam in competition with the corrugated and 
the ribbed plates of more recent introduction. In the 
flanged seam there is neither head of rivet nor edge of plate 
in the farnace, and the flanging together with the flat ring 
between the fl gives great ташы, and also there is 
some longitudinal elasticity secured, which, however, is very 
trifling. In the most approved modern construction the 
rings of tube are first welded up solid and truly circular. 
They are then heated and flanged, a process which puts to 
proof the soundness or otherwise of the welding. They are 
then turned on the edge and face and put together by machine 
riveting with a turned joint ring. So constructed a furnace 
tube is a good and true mechanical piece of work. It deviates 
a mere fraction from strict circularity, and is as strong as 
any part of a boiler. The rings of plate which come next 
to the boiler end plates are often made stouter than the 
remainder, the better to withstand the severer stress which 
comes upon them at the attachment flange of the end plates. 
The ring next the back end plate is usually about 6 inch 
smaller in diameter than the rest of the tubë, to which it i 
joined by a tapering length. In this way the back end 
plate is permitted to be attached by an inside flange to 
the all] and stil preserve sufficient elasticity. The 
gu‘aet attachments are also enabled to be sufficient and 
proportionate, and fically space is left between the two tubes 
to admit of a man passing between them into the lower part 
of the boiler. We need scarcely discuss the attachment of 
cross water pipes in thetubes. These are sometimes flanged 
and riveted, and sometimes are welded in. In either case 
recent practice has come more and more into line with 
our frequent condemnation of these useless encumbrances. 
Experiment has shown that they do not add to efficiency, 
and they do not aid circulation either, nor can it well 
urged that they add to the strength of a farnace tube, of 
which the weakest part, namely, the furnace, is the one part, 
in which not even the advocates of tubes will advise them 
to be fixed. Farther, they tend greatly to cause smoke, and 
check proper combustion, and they make a boiler very sooty 
on the one hand, while, on the other, they prevent proper 


ассеев for the sweep and for the inspector, as well as 


- increasing many times the need for inspection. ! 
These pipes are often specified owing to some lingering 
belief in their efficacy, but it is difficult to discover how any 
engineer of experience should continue to prescribe these 
simply weight-produoing impedimenta, Even boiler makers, 
who profit, we may presume, by the sale of such tubes, have 
begun to look askance at them, and to shirk putting them 
in even where originally s 
boiler end plate shows how the farnace tubes are arran 
upon these end plates іп relation to the centre lines of the 
boiler. We have already pointed out that the space left 
between the connecting rivets of the tubes to the end plates 
and the lowest rivets of the angle iron attachments of the 
gueset stays must be 10 inches, a figure that seems to give 
fair results and one that has been attained by a long series 
of practical experiments. A suitable diameter for the fur- 
aces of a Lancashire boiler seems to be two-fifths of the 
shell diameter. This allows fair room for cleaning between 
shell and furnaces and keeps the flanged seams clear of the 
shéll. sides, In order that the flanged seams of the two 
furntce tubes may not touch, it is arranged that the front 
end ring of one tube is 6 inches longer than that of the other 


tube, and conversely at the back end the final rings differ in 


length by 6 inches, The corresponding seams of the two 
tubes are thus 6 inches 5 out. As regards 


collapse the of Trade rule for Adam- 
son flanged seams is 
zue „ 8,800 x T I. 4 12 
Working premure = 5 T x (5 аа), 


where T is the thickness in inches, L is the pitch centre to 


pecified. Our drawing of the 


centre of the flanged seams, and D is the external diameter 
of the furnace. This rule supposes steel of an ultimate 
tensile strength of 26 to 30 tons. For a 40-inch diameter 
furnace } inch thick and 28 inches pitch the rule gives a work- 
ing pressure of 132°5 Ibs. per square inch. Lloyd'sruleis much 


simpler, the working pressure being Du Xu where 
р is the external diameter in inches, and т is the thickness 
in sixteenths of an inch. 

The furnace just named would show 150 lbs. working 


pressure by Lloyd's rule. The variety of satisfactory furnaces 


is во great, including the plain corrugated, Purves’ ribbed 
plates, Morrison's suspension ribs, that a full discussion of 
the subject would occupy too much space. The different 
rules may be found in works on boilers or in the abstracta of 
Board of Trade and Lloyd's rules which are given in 
Kempe's Year Book. We need not discuss furnaces with 
plain joints. No modern boiler is now made for good work 
with anything less strong than the Adamson flanged seam. 
We may add, however, that the resistance to collapse 
increases with increase of tensile strength of the steel used, 
and this fact is something of a temptation to secure strength 
too dearly. The Leeds Forge Oompany advise, we believe, 
that steel for furnaces ought not to exceed 27 tons tenacity, 
though others have admitted 28 and 30 tons. The Germans 
who made the Fox furnace, in Germany, stated at one time 
that no trouble had arisen from 16,000 furnaces made from 
steel of 28 to 26 tons, but the 500 they had made from steel 
of high tensile strength had given more trouble than the 
previous 16,000 furnaces. 

Experience generally points to the superiority of milder 
steel for furaaces. There is ically no cracking or split- 
ting of any kind with this material. We need hardly say 
that, as with boiler shells, no fittings must be attached by 
bolts to the furnaces. Practically, the only things to be 
attached are the small angle iron lugs which carry the fire- 
bar bearers. These lugs should be attached by two rivets 
each, and it is an argament in favour of bars made in two 
lengths, that the weight of the grate and fire can thereby be 
distributed better than where long bars, supported only at 
the two ends, are used. In this osse, however, the weight 
can be carried at the back end of the bridge casting, and we 
think that, with short bars partially carried at the centre, 
the supporting lugs may with advantage be tied across the 
furnace to each other by a flat stay to resist any possible 
spreading pressure due to the weight. So far we have spoken 
only of plain Lancashire boilers with circular flues through- 
out. For high pressures we consider the circular fine essential. 
Any departure from circularity can only be counteracted by 
the use of чаро as struts to resist the inevitable 
collapse which otherwise occur. Lancashire boilers 
are, however, sometimes made in which the back ends of the 
furnace tubes are replaced by numerous small tubes. While 
in themselves safe, they prevent entrance to the flues through 
the furnace, and they do not form so reliable a stay between 
the end plates as do the plain tubes, and they are less to be 
commended for bituminous fuel than for ode or other smoke- 
leas fuel, for which they should Ъз efficient in adding to the 
heating surface. With these tubes it also becomes necessary 
to afford a stay or suspension to the furnace tubes from the 
shell in order to prevent too severe a stress on the ends of the 
small tubes and probable leakage. Some of the small tubes 
should also be nutted stay tubes, and the longitudinal bolt 
stays, usually omitted now from Lancashire boilers, should 
be retained as a safeguard. Numerous modifications of the 
Lancashire boiler have from time to time been made and 


patented, but it is safe to say that very few serious 
merit, many are absolutely dangerous, others are ientific, 


and practically all cease to such merits as may be 


8 tat a low pressure when put to the stress of modern 


high pressures, which demand first either perfection of form 
or simplicity of staying such forms as are not self. 
supporting. I 


Gas.—There was a failure in the gas supply at Helens- 
burgh, near Glusgow, at a busy hour on Saturday night, the 
place being plunged into darkness owing to water getting 
into a valve at the gasworks, 
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INTERNATIONAL CONGRESS OF TELE- 
GRAPHISTS. 


RESULT OF PROFESSIONAL COMPETITION, 


THE jury have at length published their report on this com- 

tition, and we are able to give the details for the first time 
n English. For the Hughes apparatus the test was the 
transmission of 1,000 words in French, Italian, English, and 
German. The languages were 
200 groups of figures, not exceeding six figures to the group, 
and 100 words taken from a commercial dictionary, were 
a The times, &o., of the first nine competitors were ав 
ollows :— 


HUGHES. 
E 
с 
se | BE 
93 | .B 
No. Competitors. ae | QE | Total Prize obtained. 
4 a time. 
9 RE 
AL 
| IM. s. |м. s. 
1. | Grueber, Joseph (Munich) 32 38 Zero. | 32 38 First. 
2. | Cappanera, эшке (Rome) 33 45| 0 15 |34 0 Second. 
3. | Blein, Francois (Lyons) ... 84 29 0 15 |34 44 ‘Third, 
4. | Каеш, Otto (Munich) .. |34 20| 1 0 |35 20 Fourth. 
5. | Michel, Fritz (Berne) . |35 19| 1 15 |36 34 Fifth. 
6. | Di Palma, Enrico (Naples) |36 24| 0 15 36 $9 Sixth. 
7. Ristori, Federico (Rome)... 36 35 0 45 |37 20 Hon. mention. 
8. | Mautone, Pasquale (Bari) 36 38| 0 45 | 37 Б " 
9. | Geronimi, Luigi E. (Milan)| 35 52| 2 15 |38 10 ú 


The Morse test was divided into two parts, viz., transmission 
and reception. For the receiving test, 650 words were sent 
by means of a Wheatstone automatic transmitter working 
with a single current to a Morse receiver so arranged that 
the reception could be by sound or slip. For the sending 
test a like number of words were sent by the competitor. 
For each error not corrected, 20 seconds were added to the 
total time. The times, &c., of the first nine competitors 
were as follows :— 


ually divided. In addition, 


SOME NOTES ON THE ELECTRICAL 
MACHINERY AT THE COMO EXHIBITION. 


By KENELM EDGCUMBE, Assoc. M. InSr. O. E. 


(Concluded from page 310.) 


Сомма now to the electrolytic a tus iteelf, the latest 
type is shown in fig. 12. As will be seen, each of the two 
gases is collected in a separate chamber. Fig. 13 shows a 


Fig. 12. 


section through one of these, though of a slightly modified 


type. The electrodes consist of ү: of sheet-iron, the 
t 


anodes and cathodes alternating wi 


one another and being 
connected in 


parallel, The distance from one plate to the 


next ranges from 101012 mm. As will be seen from fig. 


18, each electrode is in a separate compartment, also formed 
of ‘sheet-iron, and perforated with 1 mm. holes to allow of 


Morse. 


No. Competitors, esi hit ay 
M. 8. 
1 | Geronimi, Luigi E. (Milan) ... Ses yee Su 20 10 
2 | Mautone, Pasquale (Bari) SE isi 21 16 

3 | Franchetti, Attilio (Florenoe vis — ess 20 42 . 
4 Ottavio (Palermo). we. ww 22 47 
5 | Job, Ernani (Bellinz па iid 21 33 
6 | Balsamo, Pasquale (Adriatic Railway) 22 27 
7 Ernesto (Cap. Engineers) 23 55 
8 | Vetrano, Guiseppe ( ) is ees ei 27 33 
9 | Perego, Arturo (Mediterranean Вау)... бт 28 21 


The prizes were in two series of equal value, опе series for 
either system, The following is a list of the series :— 

1.. A gold medal given by the Minister of Posts and 
Telegraphs, an artistic object given by the Organising 
Committee, and a diploma. 

2. A silver med given by the Minister of Posts and 
Telegraphs, an objet d'art given by the Organising Com- 
mittee, and a diploma. 

9. A silver medal given by the Minister of Posts and 
Telegraphs of ltaly, an objet d'art given by the Organising 
Committee, and a diploma. 

4. A silver gilt medal given by the Committee of Organi- 
sation, and a diploma. 

5. A bronze medal given by the Organising Committee, 
and a diploma. 

6. A bronze medal, and a diploma. 

7, 8, and 9. Honourable mentions. 


ee Er em 


Surplus of Time Surplus 


Time of 
employed in | time resulting | employed in | time resulting | Total time. | Prize obtained. 
from errors. 


reception. from errors. 


ERC? —— ee —— ——— | —— d 


M 8. M. 8. M B. M. в. 
= 10 20 52 1 40 42 42 First. 
40 24 5 4 40 50 41 Second. 
23ГО 24 0 6 0 50 42 Third. 
20 25 18 з 20 52 45 Fourth. 
2 ТО 20 55 11 0 58 28 Fifth. 
£3FO 24 0 9 0 55 27 th. 
0 20 22 45 9 20 56 20 Hon. mention 
4 20 21 27 3 20 56 40 » 
0 20 24 25 10 0 68 6 i 


the free passage of the electrolyte. These partitions are 
shown at к. All the compartments containing anodes com- 
municate with the reservoir, G, by means of the small holes, 
ғ. From here the oxygen is led off through a tube (the 
junction being water sealed) to the gasometer. The 
ydrogen is in the same way led from the cathode com- 
partments to its gasometer. 6 shows the positive terminal, 
the current entering the chamber at в. As will be seen, the 
whole apparatus rests on wooden blocks in the vessel, A, and in 
this respect differs from that shown in fig. 12, which is 
entirely self-contained. The chief feature about this appa- 
ratus is the use of metallic diaphragms. The advantages 
gained are, firstly, longer life, and secondly, greatly reduced 
resistance, owing to the large holes employed. The dia- 
phragms, of course, do not form part of the electric circuit, 
ав, in order to do во, they would require an additional voltage 


equal to that necessary for theeleotrolysis of water. In spite of 
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the large holes which are employed in the diaphragms, the sepa- 
ration of the gases is found to be very perfect, the hydrogen 
containing about 1 pr cent. of oxygen, and the oxygen from 
2 to 8 per cent. of hydrogen. The electrolyte employed is a 
solution of caustic Boda of 25° Beaumé. The voltage re- 
quired in all cases is only 2:2 at 77° F., ог 1:8 volts at 
165° F. The apparatus shown in fig. 12 takes 400 amperes 
at a current density of 18 am per square inch. The 
total weight is 200 lbs., and the output per 24 hours amounts 


Fia. 13. 


to 59 cubic feet of oxygen, and 118 cubic fest of hydrogen. 
The energy required is thus 400 x 2:2 x 24 = 21:12 
units, or 358 unit per cubic foot of oxygen. 

Fig. 14 shows a large plant belonging to the Soo. Anon. 
Oxhydriqae, of Brussels. This company retails ths com- 
pressed gases at the following prices :—Oxygen, 8 franca per 
cabic metre, and hydrogen at 8 francs per cubic metre. In 
Italy, also, the War Department have lately laid down an 
electrolytic plaut for the production of hydrogen for filling 
military balloons. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFIOATIONSGS. 


REW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


16 464. “Improvements in or connected with overhead collectors f or electric 
railway vehicles.“ H. Н. HaLL and R. J. UnquHaRT. Dated August lith. 


16,492. "Improvements in or relating to apparatus for the suspension of 
Wire cablos and the like.” E. BENNETT. Dated August 14th. 


16,491. ‘Improvements in or relating to automatic cut-off devices principally 
designed tor controlling the flow of fluids and electric currents.” H. L. 
Groome. Dated August 14th. (Complete.) | 

‚16,548. “Improvements in rails for electric trams, railways, and for other 
similar suitable purposes." W. Воск, T. L. Patcuertr, and В. W. SHaw. Dated 
August 15th. 


16,555. "Improvements in the reduction of aluminium by electrolysis," 
F. A. GoocH. Dated August 15th. (Complete.) 


16,569. Improvements in accumulator electrodes." R. А, Katz. Dated 
August 15th. 
16,584. “An electric light or lamp." H. L. ARNoLb and J. W. GRAYDON. 


Dated August 16th. 
16,600. "Improvements in the manufacture of earthenware troughs for 


carrying electric cables and analogous purposes." G. H. NisBETT. Dated 
August 16th. 

16,627. “Improvements in electric arc lamps." J. LksTHEVENON. Dated 
August 16th. (Complete.) 


‘acco “Improvements in arc lamps.“ J. D. F. ANpREws. Dated August 


16,629. “Improvements in electric signs or signals." J. D. F. ANDREW з, 
Deted August 16th. 


16,636. "Improvements in electrical accumulator batteries." 
16th. (Complete.) 


16,648. “Improvements in holders for the shades of incandescent electri c 
lamps.” R. J. Lixsiscu. Dated August 16th. 


Dated Augus t 


16,650. "Improvements in conduits suitable for electric mains.“ В. PETERSEN, 
Dated August 16th. ў 


16,690. “А new or improved composition for use as an electrolyte in bat- 
teries or cells." J. Вукакт. Dated August 17th. 
16,739. “Improved contact system for electrical railways.“ W. Gnoxow, jun. 


Dated August 17th. (Complete.) 


16.743. “Improvements in holders for incandescent electric lamps and 
shades.” R.J.LiEBIsCcH. Dated August [7th. 


16,749. i enienta in incandescent electric lamps.“ J. R. Schaun. 
Dated August 17th 


16,796. ‘Improvements in or relating to conduits for underground clectric 
cables, telephone, or telegraph wires, or for conveying fluids." G. H. CULLEN. 
Dated: August. ISth. 


mince = 5 БЕГ 
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16,33). "Electrioally-controlled design reading apparatus." B. J. В. MiLLs. 
(L. David and T. David, France.) Dated August 18th. 

16,824. “Improvements in apparatus for electro - chemical and electro- 
thermio melting operations especially for the production of calcium carbide.” 
E. Graver. Dated August 18th. 

16,885. '' Electric loopup." G. Tarry. Dated August 19th. 


16,854. ‘Improvements in conne. tion fittings for various electrical purposes.” 
R. F. Haut. Dated August 19th. 


16,859. ‘Safety {пага for trolley rope on electric trams or other motors.” 
J. CosrigAN. Dated August 19th. . 
16,878. "'Telephonic apparatus for transmitting and receiving messages 


simultaneously to and from several distant stations.” Siemens, Bros. & Co., 
Limitep. (Siemens & Halske, Actien Gesellschaft, Germany.) Dated August 
19th. (Complete.) 

16,879. “ Method for dividing an alternating current into two currents whose 
phases are sbifted relatively to each other through a determined angle." 
SiEMENS Bros, & Co., Limited (Siemens & Halske, Actien Gesellschaft, Germany.) 
Dated August 19th. (Complete.) 


16,889. ‘Improvements in electrical transformers." A. F. Berry. Dated 
August 19th. 

16,898. "Improvements in pneumatic controlling mechanism for electric 
railway cars." 8.H.SHonr. Dated August 19th. (Complete.) 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
SEPTEMBER, 1899. 


L 


Ws are informed by W. P. Thompson & Co., that about 60 applications for 
electrical patents were filed in September, 1885, of these some were never com - 
pleted, and of those that were only one has been maintained to run its full term, 
viz., 14 years, and being of consi 
below: 


10,401. '" Improvements in tho manufacture of metal pans, oylladers, hosters, 
containers, or n F. E. Elmore. Dated September 8rd, 1835. Boiling pans, 
pans, cylinders, hollow-ware, &c., are produced by the electro-deposition of a metal, 
generally copper, upon suitable moulds, as described in specifications Nos. 
1.787, 4,499, and 8,707, a.D. 1885. The mould is prcpated by coating it 
first with a film of adhesive and then a film of non-adhesive copper; 
it is then mounted on the shaft and immersed in the bath. he 
mould is then connected with the negative pole of a dynamo or other 
source of electricity, the positive pole being connected to strips of copper, or of 
carbon, lead, or other insoluble substance; the strips follow the form of the 
mould as nearly as possible, and are all placed at the same direction from the 
shaft. The shaft is rotated during the deposition by toothed or belt gearing, the 
surface of the metal being at the same time acted upon by a burnisher, 
2 claims. 


erable interest we give a short abstract of it 


- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mcssrs. W. P. THOMPSON 
and Co., 322, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1897. 


16,168. ‘A method of measuring electrical power and appliances for that 
pu " M. В. Field. Dated June 24th, 1897. Relates to energy meters and 
electro-meters. Power supplied by an alternating current to any circuit is 
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measured by the reading of two instruments indicating (1 c v), and (c v)? re- 
spectively, where c and у are simultaneous, instantaneous values of the current 
and pressure, In a modification, the second instrument indicates (у с)2; in 
three other modifications the instruments indicate v?, c?, and either (су)? 
(c v)? or (v c)? from differences of which the power vc may be obtained. A 
single differentia] instrument may be used, indicating power directly. The 
supply mains are connected by the primary of a transformer, and one main 
continues a low fixed resistance. The transformer has two equal low-pressure 
secondaries connected through the two circuits of a differential current meter 
to the ends of the resistance. For the first modified method, the resistance is 
in two equal halves and the transformer has a single secondary, or is replaced 
by a single coil, a part of which serves as a secondary. With a single resistance, 
secondary, and instrument a switch may be used to reverse connections so that 
the two quantities may be observed successively. With two instruments & 
switch may be used to change the connections so that they indicate current and 
pressure separately; from these and the power readings the рүе power 
supplied, and phase difference may be obtained. Power supple n any three- 
wire system is obtained by making separate measurements between each out- 
side main and the third one, or a single instrument may be used. The instru- 
ments are preferably hot-wire or electrostatic. The movable part is connected 
to the central main, and carries plates within two pairs of fixed cells, which are 
connected separately to the terminals of fixed resistances in the outer mains. 
Such an instrument may be usedon & two-wire system. A differential instru- 
ment inay be made with two hot wires or other devices acting oppositely 
through two pulleys and cords on one indicator, Two distinct instruments пау 
be mounted in one case, with pointers indicating on one scale. To fix the 
pointers while their positions are observed, two strips of peper are pressed 
against them by shafts which are cranked and connected by a link to a handle. 


A ку 8 еше Switch atus for the — and 
0г069 electrical railways or tramways w conductors. 
Sime proa, К Con Пир пын К Шины Dick’ dene Se ТЛ. 


Relates to switches for the rails and conductors of electric railways and tram- 
ways on the conduit system. Conductors, permanent way. The point of the 
rail is pivoted, and the point of the conductor is pivoted so that it has a greater 
angular throw as the two are connected so as to move simultaneously by the 
insulating piece. The end of the conductor point is insulated by a part, and 
short lengths of the conductors alongside are also insulated, the lengths of the 
portions being greater than a part, so that ary sparking may ocour at the part 
rather than at the point of the conductor. The electric connections on a cross- 
over road cause а Change of polarity as the car passes over the points. З claims. 


16,169. “improvements la aro lamps.” P. Dufles. Dated June 24th, 1897. 
Relates to arc lamps.—4A ratchet escapement lamp is constructed. The upper 
carbon of which is carried by an insulated holder on a frame which slides in 
tubes and may bé provided with anti-friction rollers. Connection with it is 
effected by a flexible conductor. The lighter, lower carbon holder is attached 
to a rod, within the tube, and connected through the frame. The holders are 
hung by & chain or cord from a pulley attached to & toothed wheel, and 
supported in fixed bearings. A frame, movable about the same axis, carries a 

inion in gear with the wheel and attached to a ratchet wheel with deep teeth. 

his is normally held in engagement with a stop by a link connecting the frame 
with a weighted or spring actuated lever. A curved iron plate forming part of 
the lever enters a shunt solenoid which turns the frame and the wheel when 
the ratchet is in engagement with the stop and the terminal difference of 
potentials sufficient, thus bringing the carbons together until the ratchet leaves 
the stop. The ratchet may be attached to a heavy fly-wheel to check its 


rotation when released. 3 claims. 

16,328. “improvements in apparatus for operating two or moro olcotrio current 
switohes simultaneously ." 0. D. Lucas. Dated June 36th, 1897. 
Relates to operating mechanism for resistance and other electrio switches 
when employed for making and breaking signal or other electric currents in 
predetermined order, such as those applied to illuminated signs and other 
signalling and switching devices. A section of the apparatus is shown in which 
a row of switches is provided with levers. Esch lever is provided with a guide 
swell, an oblique recess and a groove in tbe end. The levers are operated to 
close or open the switches by the motion of the levers, which are connected by 
a link and have controlling springs. The levers have operating studs or rod3 
for engaging wich the levers. A selecting device, consisting of a slotted rotating 
disc is operated by a ratchet mechanism or hand lever. Lifting rods are pro- 
vided with projections which pass through or are depressed by the disc. The 
other ends of the lever allow the levers to be in their operative position or to 
be raised to the inoperative position. The mechanism may bs operated by a 
motor or by hand, and indicators may be employed with the switches. 4 clainis, 


15,396. “Improvements in or relating to oarbens for olectrio welding, braziag, 
and the like purwoses." G. W. de Tunzelmann. Dated June 28th, 1897. A 
metallic oxide or oxides, such as the oxides of iron, copper, lead, or manganese, 
are incorporated or mixed with the carbon to form the electrodes or carbons for 
use for electric welding, brazing, and like purposes. The object is to reduce 
the excess of free carbon in the arc, and also to produce an arc in which the 
рем! is more equally diffused owing to the presence of a metallic vapour, 
0 In. 


16,411. "im electric ignitor fer gas engines." R. Boseh. Dated June 
98th, 1897. Relates to a dynamo for generating an electric current for igniting in 
gas engines, The arinature is stationary, and its insulated terminal oan be 
rigidly attached to the conducting-wire or to a terminal on the framing. 
Magnets with or without sole-plates embrace the armature, and betweem them 
soft-iron strips are mounted and oscillate being attached to the end discs on the 
shaft, 2 claims. 


16,419. * improvemente in ог. connected with electrical distribution fuseboards.' ' 
Veritys, Limited, and M. B. Cotterell. Dated June 20th, 1897. A main lead is 


conneoted to several screw terminals so that the fuses are in each branch. 
Each fuse is held by means of C springs and clamping nuts. Projections and 
recesses may be employed on the springs and nuts to produce a locking action. 
The fuseg are supported on porcelain troughs separated by glass washers, and 
varried by rods threaded through holes in the blocks and washers. The rods 
are coned at one end, and have extra locking-nuts to hold thc bars rigidly in 
place across the iron case. 5 claims. 


18,472. ements in electric furnaces and of treating ores. 
„ B. s ated June 29th, 1807. Electric furnaces.— Ores are dried, 
rousted, and smelted in furnaces in which the heat is produced by passage of 
electric current either through a metal or other conducting coil, or a carbon 
rod, covered by the ore, or through a body of ore placed between two electrodes. 
Reducing agents may be mixed with the ore. The furnace may also be used 
for making calcium carbide. Alternating current is preferably used, and is 
regulated to increase the heat in successive stages T n treatment. In the 
furnace a glazed fireclay body contains a perforated hollow helix on a pipe 
which is rotatable by gearing to stir the ore. A coil of pipe may replace the 
p e and helix. The pipe, &c., may be made of а coppei-antimony alloy. 
leetrie current is passed through the pipe and helix by terminals and clamps. 
Air muy be introduced through the pipe by a lower valve, and gases are 
delivered through an upper valve, or through a valve and a tube made in 
sections. "This contains baffles co stop articles deposited by the gas, and may be 
pos with magnets to stop magnetic particles; it ends in liquid in a tank. 
(quid. products are discharged at a tapping hole in the base, which rests on 
radially removable supports. When the current is to be passed through the 
ore itself, the tube is divided, each part carrying a perforated dise electrode in 
place of the helix, the upper рагі of the tube, with its electrode, is vertically 
adjustable, 25 claims, 


16,488. “improvements in a us or means for charging accumulators.” 
a. B. Cox. (The Cox Thermo-Fiectric Company.) Dated Ju 29th, 1897. In 
order to charge accumulators from a generator of low voltage, the cells are 
arranged singly or in groups which are successively charged. The cells arc 
arranged in groups which are connected by conductors alternately to contacts 
insulated from one another but cross-connected by conductors. Rubbing on 
these contacts are bushes mounted on the rotary shaft. Current is supplied 
to the bushes from the generator. The shaft is rotated by clockwork or other 
O9 echanisin ; each group of cells is thus charged for a certain time. The pairs 


of contacts may be arranged otherwise than in a ring, the bushes being succes- 
sively moved over them. 5 claims. 


16,490. “I in electric heaters." G. B. Fraley. Dated June 29th, 1897. 
Current is passed through a series of carbon blocks, or а continuous carbonised 
conductor, enclosed by firebrick blocks. In the stove described, а hollow fire- 
brick block in a casing has channels of U-form in its sloping front, containing 
balls or other blocks of carbon; the channels are open to some extent, before 
and behind the balls, The channels terminate in metal tubes which contain 
weights to press the balls together, and are connected with electric supply 
conductors. Both light and heat are produced by this apparatus, some com- 
bustion taking place; the ashes fall inside the block. When the weights have 
fallen so that pins on them rest on the bottom of slots in the tubes, more con- 
ducting blocks are introduced, after removing covers and the weights. The 
casing front is closed by doors containing mica sheets. Carbonised paper or 
like conductor is enclosed in grooves between blocks, and connected to termi- 
nals; the blocks are bolted together. Metal sheet conductors may be enclosed 
similarly between blocks, near the face of these, and are provided with rear- 
ward extensions to hold them in place. Or conductors may be formed by 
painting inixtures of powdered carbon and saccharine material into grooves in 
the blocks. Such apparatus is applicable for broiling or cooking. 17 claims. 


15,491. ‘improvements in electric heating apparatus." G. B. Fraley. Dated 
June 29th, 1897. Current is passed through a resisting wire coiled on asbestos 
or other non-conductor surrounding a mica-covered cylindrical core. The wire 


in also covered with a thick layer of a mixture of tale, silicate of soda, and 


carbonate of soda or other insulating material not shown. The core шау be of 
copper slit longitudinally and perforated to pass a limited aircurrent. Reflec- 
tors ог baffles are fixed within or near its ends. The core is 91 by a cap 
adapted to screw into a metal sleeve in a porcelain or other holder. The upper 
end of the wire is connected electrically to the core, cap, the sleeve, 1а 
terminal; the lower end is connected to a central screw on a porcelain disc, 
this making contact with a plate and second terminal in the holder. For 
alternating currents the core is provided with slits extending partly along it from 
opposite ends alternately, so that the heating currents may be induced in it, or 
the core may be a conducting plate rolled up into several layers with inter- 
vening insulatioii, the inner and outer ends of the plate being connected 
electrically by rivets. In this form the core is carried in clamps near its ends. 
One clamp is insulated, and the ends of the wire are connected with the clamps. 
Additional layers of wire may be used, separated by asbestos. 15 claiins. 


16,8503. ‘Improvements in electrio аго lamps." 0. Imray. (The Pennsylvania 
Salt Manufacturing Company.) Dated June 29th, 1897. Relates to a clutch- 
lamp provided with improved feeding mechanism. The upper carbon carrier 
passes between V-shaped jaws carried by levers which are pivoted on a disc, 
and are supported by links on the core of a solenoid. When the core falls 
sufficiently. the disc rests on stops, and the jaws release the rod. The upper 
carbon passes through a lid having a flange сеоце on the inner globe, the 
dimensions being such as to permit some lateral play of the cover with the 
carbon. The inner globe may be held by a ring bearing on a shoulder in it, and 
screwing on @ screw surrounding the lower carbon-holder. This is attached to 
the frame of the lamp by insulated screws; the carbon is held by a pivoted 
shutter and clamping-screw. The outer globe is secured in a cup which is 
supported by a nut and bolt ор a part of the frame. The bolt has a cross-head 
which may be turned and lowered through slots in the part when the outer 
glob» is to be lowered. When in place the nut serves to raise the outer globe 
into contact with & cover on the lamp frame. A pin and collar limit the motion 
of the bolt and nut. 6 claims. 


16,610. ''Improvements in caste ay or storage batteries or accumulators and 
in the manufacture of the same.” J.P. Clare, б. Е. Hatoh, and J. Н. Taylor. Dated 
June 29th, 1897. In making the electrodes, active material is first formed on the 
metal plate itself by electrolytic action, and then active material or material to 
be rendered active, in a granular or pulverulent condition, is packed round the 
plate, and the electrolytic action is continued until the two masses are firmly 
united together. The plates and the active material are contained in a casing 
formed of large porous terra-cotta plates made up of separate sections fitted 
together and having recesses, pits, grooves, or cells, on their inner surfaces to 
hold the active material, and grooves near their edges for the insertion of thick 
rubber to make a water-tight joint» The terra-cotta sections are made of 
different sizes,so that when built up iato plates, the horizontal joints in one 
plate are not opposite those in adjacent plates. The terra-cotta plates have 
ribs on their outer surfaces, and those in adjacent plates are preferably at right 
angles to each other. A number of eleinents so prepared are held between 
plates of hard rubber by rubber bands. 6 claims. 


16,607. “А method of effecting multiplex telegraphie and telephonic communica- 
tion, and apparatus for that ” J. imray. (La Societe Anonyme pour la 
Transmission de la Foroe par |’ rleite.) Dated June 80th, 1897. Relates to 
a system of multiplex telephony and telegraphy, in which two lines connectin 
two central stations are provided with synchronously driven distributors, an 
the various subscribers are connected to single or grouped sectors on the dis- 
tributors. When telephony and telegraphy are carried on simultaneously, two 
sets of distributors are employed, the telephone signals being sent on the 
metallic circuit, and the telegraph signals being sent on the metallic circuit as 
the line with an earth return. The signals are kept separate by resonators and 
condensers. The distributors are driven by motors or clockwork, separate 
sectors being employed for sending the synchronising currents; or the metallic 
circuit may be used with an earth return, in multiplex telephony, for the motor 
synchronising circuits, double primaries of transformers being connected in 
each of the leads. In this case the secondaries are in loops at each end with 
the distributors and the subscribers. Several arrangeinents of these circuits 
are described; in one of them the main line alternating current bell call cir- 
cuit is arranged as a shunt to the motor circuit. In another form the double 
wound armature of a continuous current generator for the telephone currents 
is arranged with one winding in each of the metallic lines. The armatures of 
the distributor motors are preferably screened with copper end discs and con- 
necting bolts. A telephone relay is described, in which the coil is enclosed in a 
magnetic shell, the arınature carrying a microphone in circuit with a local 
battery and receiver. 4 claims. 


16.609. ''improvements in electrical switches.” J. W. Swan. Dated June 
80th, 1897. In order to prevent arcing, an insulating wall is arranged between 
the terminals. Walls or projections are fitted on the base, and separate the 
terminals. The circuit ig completed between the terminals by the bridge, to 
which a quick break is given by the spring, the handle being formed to give the 
required play. In a modified form, the wall is circular, one fixed terminal 


being within and the other without. The bridge is formed with one arm shorter 


than the other. 2 claiins. 


1999. 
468. "i mente relating te enclosed motors or dynamos." P. Rosling and 
К. W. by. Dated January "th, 1896. A dynamo armature shaft is mounted 


between the artnature and case enclosing the dynamo and the vanes of a fane 
by which air is drawn into the enclosed casing from the outside atmosphere 
through a suitable opening which inay be provided with a filter of cotton wool 
applied in a manner so as to extract from the air any moisture, grit, &c., that 
might be detrimental to the commutator, &. 1 claim. 


632. “improvements conneotod with electric lamps and switches.” W. M. 
Walters. Dated January 10th, 1898. The object of the inventions is to provide 
appliances whereby the illuminations in a room may be regulated. For this 
purpose a small incandescent lamp is carried in the box provided with the usual 
contact pieces, The switch lever is so arranged that when the main lamp or 
lamps is or are switched off the small lamp is switched into the circuit in place 
of the main lamp. 2claims. 


8,639. "improvements in and relating to eieotrio heaters." Е. F. Porter. 
Dated April 12th, 1898. Relates to electric heaters, especially to the kind 
described in specification No. 6,595 of 1891. Consists in making the fan blades 
themselves of a material which will act as a resistance, and passing thc current 
through conductors on the blades. 9 claims, 
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THE DISTRIBUfION OF ELECTRICITY. 
AND HOME INDUSTRIES. 


Ir was once remarked by a very eminent man in this country 
that the distribution of electricity might prevent, to some 
extent, the aggregation of workpeople which we witness to- 
day in the great factories and workshops. Although it 
might appear an ideal state of existence to go back to the 
time when the weaving and kindred industries were carried 
out in the homes of the people, there is little doubt that the 
question of production might be very seriously influenced. 
There is a good deal of work which is capable of being 
carried on in the homes of the people, and if a power of any 
description, that was easily regulated and controlled, were 
available, it conld hardly be doubted that there might be 
considerable extension of home work. Undoubtedly, small 
industries have been affected by the introduction of electric 
power, and an investigation into the uses of electricity in 
many of our large towns, even with the limited work that 
is being done, would be distinctly interesting. We are 
looking forward to the day when the complete echemes of the 
great power companies will enable electricity for power 
purposes to be obtained in places that are removed from the 
great industrial centres, but which, neverthelese, carry on small 
home industries. In these days, when the attention of most 
people has been directed to the distribution of large powers 
over long distances, it is not surprising that most interesting 
examples of transmitting electricity over small areas have 
escaped attention. Оле of the most interesting examples of 
power transmission is one in the district of Saint Etienne, 
where a most material effect has been produced upon an 
industry that has been for the most part carried on by the 
workpeople in their own homes. The ribbon industry of the 
district of Saint Etienne is one of the most ancient in France, 
and it will afford some idea of the importance of the industry 
when it is mentioned that in the district surrounding Saint 
Etienne there are probably 30,000 looms, there being 15,000 
in Saint Etienne alone. Before the introduction of electri- 
city, these looms were chiefly driven by hand, the weavers 
employing occasionally skilled assistants, or, in many cases, 
using the skill of members of their families, Some 
years ago an interprising electric company founded elec- 
tricity works in the district, which were originally 
situated at Saint Victor sur Loire, some eight or nine 
miles from Saint Etienne. The original plant consisted of 
three turbines of 300 н.р. each, a stand-by being provided 
in the shape of two 300-KH. P. engines, which were utilised in 


the event of a water-power failure. Some time after this 


company started operations it was incorporated with a rival 
concern, and at the present moment the company is eupply- 
ing power over a district of some 24 miles in extent, power 
being chiefly employed for the purposes of driving weavers’ 
looms. The system of generating and distribution is the 
three-phase, and current is conveyed throughout the district 
by 68 miles of wire. Spread over the district are 30 sub- 
statione, in which transformers are placed to reduce the 


voltage of the current, which is delivered at 5,200 volts, to a 


pressure of 190 volts for motive power and 110 volts for 
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lighting purposes. The total power of the plant employed 
by the company at the Various generating stations amounts 
to 2,000 Hr. Throughout the district there are 8,000 
lamps in use, and 2,500 looms are now being operated by 
means of electric motors. On an average a ribbon loom 
requires } H.P, and the charge to each consumer for the 
power necessary to drive a loom is £4 18. 61. per annum, or 
83. per month. From all accounts it is apparent that the 
ribbon industry has been materially affected by the intro- 
duction of electric power, and the output of individual 
looms been greatly increased since the introduction of 
the electricity works. 


MOSAICS. 


Sig WILLIAM PREECE, ав President of Congress of the 
Sanitary Institute, last week delivered an address at 
Southampton to upwards of 1,700 delegates, on the 
advantages of pure air, pure water, pure food, pure 
dwellings, and pure bodies. Following the ' precedent 
of another President, he made frequent use of Biblical 
allasions ; the address was, iu fact, an appreciation of the 
skill of Moses as a sanitary engineer. Moses, according 
to Sir William Preece, was the greatest sanitary engineer 
the world has known, for in the regulation cf the food 
supply of the Israelites was displayed, in the opinion of 
Sir William, that profound knowledge of the hygienic 
requirements of Eastern nations which has determined the 
healthy and cleanly lives of the Jews at the present day. 
To Sic William, the book of Leviticus is a treatise on 
hygiene, and the Jews the cleanest race on earth. The 
pity is that they don't all look it. 

t must be confessed that there are many reasons for 
objecting to Biblical allusions when they form the basis 
of a presidential address to a non-religious society like 
the Sanitary Institute. Unless very carefu'ly handled, 
such allusions may easily be misunderttood; they are 
nearly always in questionable taste, and they are nearly 
always fallacious. The fallacy of upholding Moses as the 
founder of cleanliness, is obvious; for the grown-up 
daughter of Pharoah was taking her customary morning 
bath before Moses was out of his little bulrushes. Indeed, 
it was on her way to the bathing machines that she dis- 
covered the baby; a proof that not only bathing, but 
* mixed batbing," was common in the earliest dynasties of 
the Egyptians, Later on in life, it must be admitted, 
Moses showed some proclivities towards hydro;tatics, and 
evinced some marvellous knowledge in matters of commie- 
gariat. Unfortunately it is futile for а modern sanitary 
engineer to follow the methods of the great Levite, for he 
was favoured in his foraging by phenomena peculiar to the 
exigencies as they appeared—phenomena which in the 
World’s history are never likely to recur. The modern 
engineer is, во to speak, not to the manna born. 

There is comfort in the thought that, of all the Institutes, 
one is sanitary; but to the casual observer it must seem 
something of a mystery that this one Institute should choose 
ita раса from the ranks of electrical engineering. It is 
really wonderful to contemplate how much the world 
appreciates the intelligence of the modern electrician. 
Search the universe up and down, from Glasgow to Cape Town, 
from New York to Southampton, and you will find that where 
experts, diplomatiste, presidente, and company-promoters are 
wanted, the electrician is always there. Itis not too much to 
say that if the General Staff of France became disrespected to- 
morrow, if Kruger ceased from Krugerirg, if the Czar 
abdicated and went to Paris, a telegram addressed to the 
Electrical Engineers would ensure that every gap in the 
political fence should be filled, and that the world should 
still go on, talking. 

In the case of the Sanitary Institute, however, it must be 
admitted that they showed a good deal of wisdom in going 
far afield for fresh ideas. It is a question of healthy homes, 
healthy workshope, healthy workhouses, healthy churches, 
healthy prisons, healthy post-offices ; and it is improbable 
that any one man should have experience of all of these at 
once, Аз an electrician, Sir William Preece was able to 


call attention to the advantages of electrical methods of 
ventilation and illumination, and he did well to emphasise 
the merits of dust-destractors. We may smile at bis 
wanderings in the wilderness of Shur, but there is no doubt 
he imparted some freshness to the bitter waters of the 
usually dull proceedings; and in addition he gave the 
Sanitary Congress some good practical advice in directing 
their attention to the housing of the poor. 


THE DIFFERENCES OF EXPERTS. 


Тнв Newcastle Corporation, which has been for something 
over two years violently agitated on the subject of overhead 
tramways, and its Tramways Committee has arrived at last at 
а sensible decision. The main question before the Council for 
some time past has been whether it was advisable to adopt а 
overhead or 8 conduit system in the central streets; baton the 
advice of one of its experts, it has decided to equip the central 
portion of the town temporarily with overhead wires. The 
Committee has arrived at this decision in a somewhat curious 
manner. It has had abundant expert testimony on the 
subject. Prof. Kennedy was commissioned to provide a 
report, Mr. Charles Hopkinson was arked to give an 
opinion, and Mr. Laws, the borough engineer, was likewis: 
requested to give bis opinion. In a multitude of counsellora 
there is wisdom, but there is also considerable difference of 
opinion. Prof. Kennedy, in his report, follows fairly closely 
the views which he put forward in his report to the London 
County Council. He points out that there is no difficulty in 
obtaining successful results from a combined system of over- 
head and conduit, and he takes a favourable view of the 
surface contact system, and declares that it would not cost 
more per mile than a really well-arranged overhead system. 
On this ps we imagine there will be considerable diver- 
gence of views. Apart from the question of whether it is 
possible at the present moment to obtain a surface contact 
system which may b» expected to meet the very trying cor- 
ditions of street life, it is doubtful whether a contact 
system could be equipped for anything like the sum that is 
necessary to put up the best overhead system in existence. 
From an intimate knowledge of all the contact systems 
which have been brought to the notice of tramway authori- 
ties, we do not think that any municipality would be justified 
in spending a single penny on them. Clearly and emphatic- - 
ally, we state that such systems have not gone beyond the 
experimental stage, ard if a municipality adopts surface 
contacts, it ought clearly to recognise that it is doing 
nothing elee but carrying out what might prove to be 
very expensive experiments. The advice of Mr. Charles 
Hopkinson to the Newcastle Corporation is entirely contrary 
to, and probably more precise than, that of Prof. Kennedy. 
He states, on the subject of contact systeme, that The 
greatest working difficulties would arise after a priod 
of use.” He truly points out that the system had not been 
in commercial use for a long enough time to demonstrate 
that the possibilities of breakdown were overcome ; and where 
such systems were in use the climatic conditions were less 
severe than in Newcastle. It is quite possible that a surface 
contact system may be evolved in the next year or two which 
will justify its adoption, but at the nt moment we should 
counsel hesitation on the part of the municipality to adopt 
what at the best must be an expensive system. It is satis- 
factory to find that Mr. Charles Hopkinson’s advice to erect 
the overhead trolley system in the central portion of the 
town has been accepted; at the same time we should just 
like to point out that the difficulties of a municipality when 
considering electric tramway matters are very materially 
added to if they seek too much advice. In this particular 
case both Prof. Kennedy's and Mr. Hopkinson’s reports were 
submitted to Mr. Laws, the city engineer, and the consequence 
is that he agrees with neither. Indeed, Mr. Laws goes во far 
ав to etate that the best plan will be to put down a surface 
contact system at once in the central streets. With such 
marked differences of opinion before it, it is satisfactory to 
ficd that the Newcastle Committee can arrive at what must 
be held to be a reasonable decision. 
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_ KASHMIR ELECTRIC RAILWAY SCHEME. 


SPEAKING politically, the area covered by the title Kashmir 
extends to about 300 miles east of Rawal Pindi, and to 
about the same distance north of Lahore, the western and 
southern frontiers being distant from these places about 30 
and 70 miles respectively. What, however, is historically 
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and phically known as Kashmir is a valley some 70 
miles by 20, having a general level of 5,000 feet above the 
sea, lying north-west and south-east, and surrounded on all 
sides by mountains, some of which attain an altitude of 
16,000 and 17,000 feet. 
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The Valley of Kashmir is watered by the Jhelum, which, 
rising in the south-east, flows into the extensive Wular Lake, 
and then making an abrupt turn to the west, flows down into 
the plains of India through a series of gorges. The capital, 
Srinagar (pronounced Shrinugger), is situated on the Jhelum, 
almost in the centre of the valley. — . | 

Srinagar is accessible from the south by the gorges of the 
Jhelum, and by a limited number of which cross the 
main mass of the Himalaya mountains. A 
cart road has been constructed along the 
Jhelum route, the distance between 
Srinagar and Rawal Pindi being 198 miles. 
Before this road was made available for 
wheeled traffic, the bulk of communication 
was carried on across the Pir Panjal and the 
Banihal Passes, the former being 11,400 
feet, and the latter 9,700 feet at summit. 

Notwithstanding the formidable natural 
obstacles in the way of railway com- 
munication between. the Valley of Kashmir 
and the outer world, various projects have 
from time to time been brought forward 
with this end in view. In 1886 General 
de Bourbel directed an investigation into 
the possibilities of establishing a railway, 
, the routes considered being (1) from Rawal 

m Pindi, on the North-Western Railway, u 
Le the Jhelum Valley, vid Abbottabad, wit 
3M an alternative route starting from Mandra, 
: 20 miles lower down the line; (2) vid the 
Pir Panjal Pass, and (8) vid the Banihal 
Pass. In 1890 the Jhelum Valley route 
was surveyed, and estimates prepared, but 
the cost was considered to be too great, and 
the scheme was abandoned. At the same 
time General de Bourbel reported in favour 
of the Banihal route. The matter was, 
however, not considered again seriously 
until recently, when Mr. M. Nethersole, State 
engineer to the Kashmir Darbar, brought 
forward a proposition for working the line 
by electricity, with proposals as to the route 
to be ado differing considerably from 
those hitherto suggested. The Indian 
Government has considered Mr. Nethersole’s 
report, and has given formal sanction for 
the commencement of the necessary survey. 

The accompanying map indicates the 
general alignment of the proposed rail- 
way, and the section is that along the 
existing mule track. The line, which 
will probably be of 2 feet 6 inches gauge, 
starts from Jummu, the second capital 
town of the State, which is already connected by rail with 
the North-Western system. Jummu is situated nearly at the 
junction of the rivers Tawi and Chenab, at an elevation of 
1,000 feet above sea level, and it is at this point that the 
boldness of Mr. Nethersole’s plan becomes apparent, for he 
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proposes to leave the valley of the Chenab and strike up the 
northern slopes of the Tawi valley, passing through 
Udhampur and crossing the Bototi Pass at an elevation of 
6,000 feet, and descending again to meet the Chenab at 
Ramband. | 

There appears to be abundant reason why this plan should 
in the end prove lees costly and more satisfactory than that 
originally suggested by General de Bourbel, who contem- 
1 working up to Ramband by the east bank of the 

henab. The distance from Jammu to the summit of the 
Bototi is estimated at about 65 miles, with grades averaging 
1 in 30, but rising to as much as 1 in 20 for part of the way. 
The descent to Ramband would be made by a grade of 1 in 
80 extending for about 25 miles. 

Ramband will in all probability be selected as the point 
where the larger part of the power required for working the 
line will be generated. The report gives particulars of as 
many as 11 places within reach of different points of the 
pope route where water-power is available. Of these, 

amband is considered to be the most, favourably situated. 
It is actually on the line; it is about midway between Jummu 
and Srinagar, and there is a practically unlimited amount of 
water-power, the minimum discharge of the Chenab at Ram- 
band being estimated at 6,000 cubio feet per second, with an 
average fall of 20 feet per mile. 

On leaving Ramband the line follows the existing mule 
road up the steep ascent of the Bichlari valley for a distance 
of 27 miles at a grade of 1 in 30. On the top the 
grade will be increased to 1 in 20 for about 10 miles, and the 
actual summit pierced by a tunnel of 14 miles in length, at 
a height of 8,000 above the level of the sea. Within a short 
distance of the tunnel the head waters of the Jhelum are 
met with, and it is estimated that 1,000 H. P. is available at 
this spot. The importance of having water-power at this 
elevation will be appreciated when the question of the trans- 
mission for working the heavy grades | 
^t each end of the tunnel is gone 
into. 

After quitting the northern exit of 
the tunnel the line descends to Islamabad 
in the Valley of Kashmir by a rapid 
fall of about 2,500 feet in 10 miles. The 
remaining section of the route is prac- 
tically level, the distance into Srinagar 
being 45 miles, making in all a length 
of 180 miles from Jummu. 

In forming an estimate of the amount 
of power that will be required, Mr. 
Nethersole has calculated that the 
probable traffic could be dealt with by 10 
trains of 100 tons each per day, and that it 
would be n to provide turbines of 
not less than 5,000 н.р. This estimate of 

wer, ав is carefully stated in the report, 
is based on very rough mia gps peas 
and wil have to be checked, and revised if need be, when 
cy question of the electrical equipment is gone into 
in 


An average speed of 12 miles an hour over the whole line 
is recommended. This involves large variations of speed 
acoording to the grade upon which the train may happen to 
be running. Thus оп а grade of 1 іп 20 the estimated 
speed is 8 miles an hour, while on a level it exceeds 20 miles 
an hour. These conditions of working raise some interest- 
ing points in connection with the design of the controlling 
system, especially if polyphase motors are to be used, which 
is almost a foregone conclusion. 

The financial probabilities of the scheme are promising. 
Taking the working exp2nses at 60 per cent. of the gross 
revenue—a high figure where the power is obtained entirely 
from water—it is estimated that the net revenue will repre- 
sent 8'8 per cent. on the maximum and 18:2 per cent. on the 
minimum capital cost. 

The scheme, as it is presented in the 5 ae is altogether 
a remarkable one, and we congratulate Mr. Nethersole on 
having convinced the Government of India of its soundness. 
There are no doubt technical difficalties, but they are of the 
same order as others which have b:en met with and success- 
fully overcome. To the professional mind the scale on which 
electrical traction will ba employed lends a peculiar interest 
to the undertaking, while the political and co-nmercial 


results of the new railway must attract public attention to it 
in no ordinary degree. 


eee 


THE GENERATION OF POWER FOR 
ELECTRIC TRACTION. 


By J. GRAY SCOTT. 


(Concluded from page 220.) 


In dealing with the subject of the generation of power, 
no treatise would be complete without reference to the 
machinery installed at the киш atation. 

The engines at Bradford are of the well-known Willans 
central valve type working triple expansion at а pressure of 
180 Ibs. per square inch. 

The 1. H.P. of each engine is 600, at or about 300 revolu- 
tions per minute. | 

The satisfactory working of these engines, even under the 
stringent conditions associated with traction work, goes to 
prove the high state of efficiency both as regards working 
and governing which has now been attained, and it is more 
than probable, that with the development of traction work, 
high speed engines will continue to be very largely employed. 

These engines are too well-known to require description. 

The dynamos to which they are coupled offer considerable 
interest however, being at the time of their installation the 
largest continuous current generators manufactured in this 
country; the newer type has not, во far as the author is 


aware, been previously described. 


The general ay sepa of these machines may be seen 
from the side and end elevations reproduced herewith. 

The field-magnet yoke is nearly 8 feet in diameter, and 
the machine stands some 6 feet 6 inches from the floor level. 

The yoke ring and poles are of cast-steel. 

The armature, which is slotted, has a six circuit single 
winding and is nearly 48 inches in diameter; the commu- 
tator is about 36 inches diameter and has some 324 

ents. 

ere are six sets of carbon brushes—five in each set, the 
connecting cables being carried round the outer ring of the 
circular brush rocker to which also the brackets carrying the 
T е are fixed—but insula на pea ia r | i 

he carriage is mounted on periphery o 

the field-magnet p ring, and the n adie ustment 
may be made by the hand wheel shown on the lower right 
hand extremity of the end elevation. 

The machine is on a separate bedplate from that of the 
engine, and the armature has bearings of the swivelling and 
Belf-lubricating type. . . 

The output for which each generator is designed is 750 
amperes at 500—550 volts, which it need y be said is 

y obtainable—moreover, a considerable overload has been 
sustained at various times. 
The weight of one of these dynamos is over 21 tone, that 
of the urmatare being about 7 tons. 
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The magnet coils are compound wound, the shunt winding 
alone being used when the machine is employed for lighting 
—the series coils being requisitioned only for traction 
gu 0 

ден coils of the shunt winding are connected in series 
and have a total resistance of about 41 ohms. 

The resistance of the armature (from brash to brush) is 
lees than Toth of an ohm. 

In tests of two machines by Hopkinson's method the 
following figures were obtained :— 


At quarter load, 90 5 per cent. 
At half load, 94:25 per cent. 
At full load, 95:5 per cent. 


Presuming the machines to be of equal efficiency, we get a 
commercial efficiency of each machine of 


97-7 per cent. at full load. 


97 per oent. at half load. 
95:1 per oent. at quarter load. 


In а previous section the author pointed out the im- 


portance and convenience of interchangeability of the 
generators in a combined lighting and traction station. 

In order to effect this as may be desired each machine 
has fitted a change over switch as shown in the following 


drawings :— 


The switch is of course donble-pole, the two pairs of inner 

contacts being connected to positive and negative dynamo 

respectively ; of the outer contacts, the upper pai 
are connected with the positive and negative bus bars 
respectively of the traction switchboard, while the lower 
pair are connected with the positive and negative bus bars 
is ыы of the lighting switchboard. 

n the position shown, the switch would connect the 
generator with the traction system, the series coils baing now 
in circuit and the equaliser switch closed. 

This switch is intermediate between the two upper pairs of 
main contaote, and its function is simply to connect together 
the positive brushes of those machines running in parallel on 
the traction system, and thus obviate the possibility of 
reversal due to the series winding. | 

nnection is sometimes made from each of these switches 
to what is called the equalising bar on the switchboard, but 
more often is simply . to a cable in olose proximity 


to the various machines and which equally well performs his 
function. | 

Referring to the cables which may be seen passing down- 
wards from this switch it might be well to indicate their 
connections passing from left to right as numbered. : 

No. 1 connects the top left-hand contact to the positive 
bus bar on the traction board, through the series coils on the 
field magnets. 


No. 2 connects the equaliser switch to positive brush for . 


equalising when two or more machines are running in 
parallel. . 


Nos. 3 and 5 connect the two intermediate left-hand 
contacts to positive pole of dynamo. A. 
Nos. 4 and 7 connect the two lower contacts to positive 
and negative bus bars respectively on the lighting switch- 


Noa. 6 and 8 connect the two intermediate right-hand 


contacta to negative pole of dynamo. 


Traction Board Lighting 
as} 
H Series coils + side of main 
change over switsh 
AN 


No. 9 connects equaliser switch to equaliser bar or cable. 

No. 10 connects top right-hand contact to negative bus 
bar on the traction board. 

The accompanying sa Sa clearly sets forth the suitable 
connections for the interchange, 

In conclusion, the author has to express his appreciation 
of the facilities afforded by his late chief, Mr. Gibbinge, of 
Bradford, in the preparation of the foregoing matter. 

The thanks of the author are also tendered very eincerely 
to those of the staff at Bradford who were good enough to 
render him assistance, and also to Messrs. R. W. Blackwell 
and Co. and Messrs, Siemens Bros. & Co., for kindly supply- 
ing blocks and drawings. 
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INDISPENSABLE ACCESSORIES OF ELEC- 


TRIC TRACTION. 


Вт HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from page 351.) 
MECHANICAL contact bonds constitute, on the contrary, а 
very numerous class, which falls rne two divisiong 
(multiple and simple bonds), the first gu ivided into poly- 
metallic and monometallic, and the second into composite 
and uniform, in accordance with the character and condition 
of the metal or metals used in their construction. 

The * American solid bond " and the “ American flexible 
bond are multiple polymetallic bonds, where ordinary steel 
wire and stranded steel wire respectively constitute the bond 
(figs. 88 and 84), connection being made with the rail web 


Fra. 84.—АмМЕВ1САМ FrLsxiBLE Bonn. | 


in the first case through tapered copper bushings and sleeves, 
contact being ensured by driving home the bushings, while 
in the second the stranded wires are gathered into the 
thimble ends of conical copper bushings, which are ed 
by driving a conical wedge home in the opposite end, when 
they are passed through the sleeves lining the holes in the 
rail webs. The defects of these are practically the same as 
the preceding ones, multiplicity of gaps, deficient capacity, and 
excessive length. 

In the * Grauten bond” ordinary steel wire again com- 
розев the bulk of the bond, held in clips with grooved heads 
riveted through the web, as shown in fig. 85. These clips are 


Fia. 85.—GravTen Воир. 


of a composition rich in copper. The objections to this bond 
are algo deficient capacity, excessive length, and multiplicity 


of gaps. 

The “Stern & Silverman bond " gubstitnies a copper wire 
for the bond proper. This is held in a steel chuck screwed, 
split, and tapering at one end, on which a binding nut is 
passed. The chucks are screwed into the web, the copper 
wire passed through and secured by the binding nut, screwed 
over the tapering end. The objections to this bond are 
multiplicity of gaps and deficiency in closeness of contact, 
the contact, between the chucks and the web being necessarily 
loose and subject to ready oxidation, and that between the 
copper bond and the chucks being almost as bad. The 
length is algo objectionable on the ground of cost, (Fig. 86). 

he “Bryan bond is another multiple polymetallic bond 
belonging to Group A. Here the wires composing the bond 
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are clipped between two corrugated washers, one of steel and 
the other of copper, contact, depending on the screw pressure 
of the bolt passing through these and the rail webs and oncon- 


Fig. 86.—BTEBN ABD BILVERMAN Boxy. 


dition of the surfaces. In practice, the closeness of contact 
cannot be secured, nor can oxidation be prevented in the 


. excessive number of gaps. 


Among multiple monometallic bonds, of which steel is the 
metal used, may be mentioned the West-End bond and 
the * Ohio Brass Company bond," in which steel wire com- 
poses the bond proper, the connections being made with the 
rail web3 through tapered steel bushings and caps respectively, 
which are driven forcibly home. Their defects depend 
upon deficient conductive capacity and excessive length of 
the wire and multiplicity of gaps. The principal multiple 
monometallic bonds in which copper is the metal used are 
the “Johnson” and the “Columbia” bonds. The first 
(fig. 87) consists of five parte, a long copper rod, ends bent 


Fig. 87.—Jonnson Вомр. 


at right angles and screwed, two conical tapered nuts, and 
two flat nuts. The latter are first screwed on the ends, which 
are then passed through the tapered web holes, and the 
conical nuts are then screwed home, making the contacts 
and fixing the bond. The objections are: multiplicity of 
gaps, impossibility of producing really tight contacts, and 
therefore of protecting contact surfaces from oxidation. 

The Columbia bond has tapered conical heads with filleted 
base (fig. 88). Two tapered thimbles are inserted in the web 


Еа. 88.—CoruMBiA BOND. 


holes, the conical heads are d through these, and tight 
contact is ensured by setting up the conical head with a 

lug-headed hammer, or a screw press. The defects of this 

nd arise from the multiplicity of gaps, and the impossi- 
bility of ensuring a uniformly tight non-oxidisable contact 
throughout the contact surfaces by setting up from one end 
as deecribed. Mr. Parshall’s experiments previously referred 
to show how 1 the resistance in this bond can 
vary, the condition of holes and bond remaining constant, 
owing, presumably, to slight differences in the tightness of 
the contact surfaces, one being as low as 7:2 microhms, 
another as high as 9:5 microhms (per two terminals in 
series), a difference of 32 per cent., the holes being clean 
and bonds untouched in both cases. 

The second or “simple” division of mechanical contact 
bonds remains to be considered, and this contains some of 
the most promising forms, as well as some that leave much to 
be desired. In the composite sub-division, one belongs to 
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Group A (the “ Harrington diagonal bond”), and three to 
Group В (the ** Forest City," the “Atkinson and Harrington 
ball bonds”). The Harrington diagonal bond consiats of 
four copper wires rolled into tapering conical terminals 
(3 inch maximum diameter) which are inserted in diagonal 
holes in the rail foot. This is a composite bond, owing to 
the difference in conductivity in the rolled ends and the 
drawn wires, producing an increase in resistanoe analogous 
to the introduction of a gap between the rolled and drawn 
portions. The tapering ends cannot be driven so as not to 
work loose and do away with closeness of contact and pro- 
tection from oxidation of the contact surfaces. Its length 
makes it also a very costly bond. 

The Forest Ойу (fip. 89) and Atkinson bonds closely 


resemble each other in appearance and method of applica- 
tion. They consist of strands of flattened copper wire 
«шр solid terminals, the first being cast and the second 
pressed on to the flattened copper strands. They are both 
composite bonds owing to the difference in conductivity of 
the copper in the wire strands and in the cast and laminated 
terminals respectively. This difference with its attendant 
increased resistance at the junctures of the different forms of 
copper is liable to be considerably augmented in the oase 
of the cast terminals by these being very liable to contain 
blow-holes which tly decrease the conductivity. Both 
bonds are fastened by the application of pressure through a 
(bond welder) or a screw and ratchet clamp. Their 
efects are those inherent in bonds, the metal composing 
which is of composite character. 

The ишо ball bond differs from the * Forest City” 
bond only in having the terminals cylindrically perforated, 
and in being fixed by expanding them by driving a steel ball 
into the cylindrical perforation. Its defects arise wholly 
from the composite character of the metal of which it is 
composed and the increased resistance produced thereby. 


. (To be continued.) 


THE PURIFICATION OF FEED WATER. 


Br T. W. BLOXAM. 


WHEN considering the cost of maintenance of steam boilers 
—which constitutes a large percentage of the works’. coste— 
the most important item, the one where economy can be 
most easily effected, is that of labour for cleaning. This 
can be largely reduced by removing from the feed water the 
impurities which produoe hard scale. The varying amount 
of attention paid to this point by steam users, drawing their 
supply of water from the ваше source, shows а lack of appre- 
ciation of its importance by many; for we find some 
spending several hundreds of pounds on a water-softening 
енге, whilst others consider the occasional surfeiting of 
the boilers with anti-incrustation fluid of unknown compo- 
sition all that is 5 In most large installations a 
water softener is installed, but the cost of maintenance con- 
siderably reduces the economies it effecta, and for every one 
of these there are 10 where soda solution or boiler compo- 
sitions, costing several shillings per gallon, are either thrown 
into the feed tank without any regard to the varying compo- 
sition and quantity required under different conditions, or 
elze are not used at all. Where an excessive quantity is used 
expensive materials are wasted, and fittings injured by cor- 
rosion. | 

In some cases a small pump, actuated by the feed pump, is 
used to add the required proportion of reagent, but this 
method has not proved satisfactory owing to the difficulty of 
keeping the &mall valves in order and the plunger tight. 


A considerable improvement on the pump is a simple piece 
of apparatus manufactured by Messrs. Kennedy, of Kilmar- 
nock, and shown in the accompanying sketch. 


ep 


It consista of a mushroom valve, в, which is periodically 


opened by a cam or tappit on the feed pump or water 


meter, allowing the reegent in the tank T to flow by gravity 
into the suction pipe of the pump, the quantity itted 


being regulated by the float a, enclosed in a glass tube which 


it fits loosely. 

The action is as follows :—When the valve в opens, the 
liquid in the tank flows through the controller carrying the 
float a with it until it reaches ita seat, E, stopping the flow. 
When the valve в again closes, the float a returns to the 


adjustable stop о, and is ready for the next delivery. 


By raising or lowering the stop o, the quantity delivered 
can be regulated to any proportion, which is- maintained in 
spite of the rate of delivery of feed water varying. The 
movements of the float A indicate whether the apparatus is 
working properly or not. 

The simplicity and small cost of this arrangement should 
recommend it to users of water softening reagents. 


.. . .. 


THE GLASGOW ELECTRICAL TRAMWAYS 
CONTRACT. . 


To repair an error is always difficult, yet we hope that 
Glasgow will find means to come to a satisfactory con- 
clusion on the engine business. What is done cannot be 
undone. It is recorded that when a child had been receiving 
religious instruction she was so impressed as to inquire 
whether, having gone upstairs and come down again, it lay 
within the capacity of omnipotence to make it so that she 
had not been upstairs. So with Glasgow. | 
However, they have attempted a solution by awarding two 
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engines to the Allis Company at £28,000 each, and two 
to Musgrave's at £24,000, the extra £4,000 amounting 
ractically to a bonus for about three months better despatch. 
his at least was the committee’s resolye to recommend to 
the Council, although Bailie Thomson wished to award all 
four engines ta Musgrave’s, whore price was £95,516, 
against the Allis Company’s price for £114,564. This 
motion was carried, subject to delivery, but Mr. Musgrave 
could not agree to the delivery terms. What surpri 
us is that some firm of marine engineers could not 
see their way to tender for these engines in the time 
required. What we consider should have been done 
was to have carried out the promise to have given 
freedom to contractors, and, at moat, to have spscified speed, 
diameter of cylinders, and stroke. Then, and then only, 
would there have been any semblance of equality. The 
position was a difficult one, but maintenance for 12 
months would have been a safeguard against ineufficient 
strengths, 

Writing to the Engineer, Mr. H. Austen disallows 
the Allis Company's right to complain as they are 
doing, seeing that they put in at the top price, and 
under the rule practically controlling public tenders, 
had no chance of success at the price. They were 
. properly disqualified by price, and ought to keep quiet, for 
they had no right whatever to expect to take the order 
from other firms who could and would supply fully equal 
engines at a leas price. As regards the question of time for 
delivery, it is very largely the fault of such municipalities as 
Glasgow and others uninformed and hesitating, that electrical 
work has been kept back so much in England, and it is only 
right that manufacturing engineers should be allowed 
longer time. They would not have needed such time 
if the natural growth of the electrical industry had 
been allowed free play. Municipalities accept goods 
from abroad made under free labour conditions—in 
America there is no Truck Act—and entirely un- 
hampered by specification, whereas an English firm is 
asked to rigidly observe an often impossible specifica- 
tion, and to pay certain wages called “standard,” as to which 
there is no limit of meaning. This demand for a standard 
wage is simply a means of offence. It enubles any Common 
Councilman to render himeelf obnoxious to the contractor, 
and it should be abolished. There is no justification for this 
clause in any contract on which foreigners have been also 
allowed to bid. 

Turning now to the electrical equipment, we have a dif- 
ferent story to tell. The specifications for this portion of 
the plant strike us as being excellent in every way, and just 
what was required. They are perfectly fair to any manu- 
facturer who is able to turn out high-class and absolutely 


modern machinery of large size, and at the same time the 


buyer is fully protected. | 

We think with regard to the generators and rotaries that 
no English firm has any idea ав to what must be done in 
order to build machines of this sizə to fulfil tees such 
as in 15 present case—as to delivery they would certainly be 
out of it. 

Moreover, after carefully studying the specifications, in 
order to see as well as we can what was passing in Mr. 
Parshall’s mind, we have no doubt but that Glasgow has 
done the best thing in retaining him as electrical expert, 
even when taking into consideration all that has been said 
on the engine side of the question, for we do not think that 
any English engineer has had sufficient experience to do 
what Mr. Parshall has done. The system is undoubtedly 
right, his ideas are very clear, and it is easy to see that he 
knows exactly what he is about. 

Oar further impressions on technical grounds may be 
gathered from the following notes on the Glasgow tramway 
specifications for (1) generators, (2) transformers, and 
(3) rotaries. 

1. With regard to the specification for three-phase gene- 
ratore, we are unable to see that a better or fairer specifica- 
tion could be drawn up. It asks for nothing out of the 
common, and could be tendered for by half-a-dozen first- 
class firms.“ The temperature rise is fairly liberal, but is it 
the common figure obtained with all such large units? The 
Bame remark applies to the fall of Е allowed and to 
the efficiencies at various loads. Machines built on the 
lines indicated (which, as stated before, are practically the 


constructional lines adopted by first-class firms on the Con- 
tinent and in the States) wonld come ont reasonably light and 
cheap, while amply good enough electrically, and the buyer 
would have thoroughly reliable machinery. 

The tests specified are reasonable, but perhaps would add 
somewhat considerably to the contractor’s price on account 
of the size of the units. They are, however, none too 
stringent. With regard to delivery, the times allowed are 
very short, and no firm could deliver anywhere near the time 
stated unless they had already made similar machines, that 
is, unless they had the whole design and patterns complete. 

As to whether any English firm conld supply these 
machines, we are decidedly of opinion that there is not a 
firm in the country who could do so. Nothing of this size 
has been attempted up to the present by any firm here 
(alternators of the “ ironless core" type are completely shut 
out, as being impossible), and they would not have the ex- 
perience. That is to say, English firms could not guarantee 
the performan:e, owing to the want of experience in three- 
phase machinery of such an output and speed, and they 
could not deliver in anything like the time, ‘as no English 
works are equipped to take this size and class of work. 

2. Tranformers co Hare, again, it is difficult to see where 
the specification could be improved on. The figures allowed 
for heating, drop, &c., are standard with any good maker of 
transformers, English or foreign, and are by no means outside 
commeroial limita. 

Any Eoglish firm having experience in transformer 
building could give the necessary guarantees easily but we 
8 not think the delivery could be made so quickly as asked 
for. 

The question here — Eagland v. Abroad would turn 
solely, we imagine, on the price and delivery. 

The tests are reasonable and sufficient. The moderate 
heating asked for could not be attained without oil-oooling or 
air · blast, unless the transformers were made very heavy and 
ip tents | 

othing is Said about protecting the high pressure ter- 
minals or their position. | 

8. Rotaries.—Nothing out of the way is asked for, and 
the guarantees, tests, &c., are by no means too stringent. 

Efficiency and heating figures are quite normal. 

Overload capacity (with fixed brushes) is rather high. The 
speed is left to the maker. 

There is only one point about this specification that would 
appear to be rather vague, as follows:—The generators, 
transformers, and rotaries are all specified for on the basis 
that the load is non-inductive. In order that this may be 
во, it is clear that the rotaries are intended to be over- 
excited in order to get rid of the lag. The amount of over- 
excitation will naturally affect the clanse dealing with 
parallel ranning. We think further details might have been 
given in order that tenderers could see exactly how the 
machines will be used. The compounding question is also 
affected by this digniss. and parallel running. For 
instance, suppose a big load is put on—the series ooils 
strengthen the field, and henoe diminish the lag. This 
might affect the parallel ranning if the engines varied much 
more than the specified amount in the angular speed during 
а revolution. 

These pointe, however, are perhaps covered by the 
* choking-coil " clause, which practically gives a free hand 
io the contractor as to what special devices he may employ 
in order to get the desired result. | 


Electrical Extraction of Iron from Ore.—The 
Financial News says that it is reported from Vienna that 
the Prague Iron Industry Company has commenced a series 
of experiments with a view to testing the commercial practi- 
cability of a new process which has just been discovered for 
the extraction of iron from its ores by means of electricity. 
* The idea of replacing the blast furnace by some form of 
electric furnace is not а new one, as is shown by the trials 
made in this direction in Germany in recent years, but it is 
considered that past failures do not preclude the possibility 
of the new process being tested at Prague proving a financial 
success and of great benefit to the iron trade in general.” 


* O.her than English. 
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THE REPORT OF THE PACIFIO OABLE 
COMMITTERE. 


(Concluded from page 268.) 


ACCORDING to the estimates made by Sir Sandford Fleming, 
founded on a very n 5 of the 5 
increasing receipts accruing to the existing companies for the 
20 a Re the date of his calculations, we find that 
he en 1898 as the first full year that the cable could 
be in operation, and that the аш reckoned at the 
low rate of 28. per word for the Pacific cable, would amount 
to £110,000; for the year 1899, £126,500; and for the 
year 1900, £143,000. If from these estimated yearly earn- 
ings we deduct in each case the fixed charge for interest and 
working expenses of £75,000, we would have a surplus in 
1898 of £35,000, in 1899 of £51,500, in 1900 of £68,000, 
showing a total surplus of £154,000 for the first three years 
the cable would be in operation. After these first three 
years, during which the cost of maintenance would fall on 
the contractors, this item would be a charge against surplus 
earnings. Sir Sandford Fleming has taken the annual cost of 
repairs and maintenance, interest, and working expenses, at 
£125,000, and allowing for this he finds that the total sur- 
plus in 10 years would amount to £742,000 on the assump- 
tion that the volume of traffic would increase at the normal 
rate. The low rate of interest payable on capital, owing to 
the guarantee of the British Government, is an important 
feature in these estimates. Apart from the figures given 
above, Sir Sandford Fleming directs attention to an advan- 
tage frequently overlooked, and to which the Committee 
make no reference in their report, viz., that the reduction of 
rates from 4s, 9d. to 38. per word will, within the first year 
after the Pacific cable such reduction abont, effect a 
gross saving in Australasia and the mother country of 
£190,000, a saving which will be re annually, 
and will be continuall augmented by the growth of busi- 
ness. The indirect advantage to Canada will be great, 
and as the Pacific cable is now receiving the support of the 
Home Government, and absolute cash returns do not count 
for everything in the matter, we may well consider the 
indirect gain to the Dominion as not the least of the pro- 
spective profits, Miss Flora Shaw has pointed out that 
“ Oanada commands che commercial high road of two hemi- 
spheres,” and the establishment of the Pacific cable is a 
necessary adjunct to this highway, all the more advantageous 
that, in itself, it will be self-supporting, if not a source of 


t. 
кү their report the Committee are careful to state that 
they have been “ actuated by extreme cantion,” and although 
we think that as к the probable revenue the report is 
too conservative, we are glad to see that here, as in other 
divisions of the report, the Committee have refused to accept, 
blindfold, the opinions and figures advanced by the repre- 
sentatives of the Eastern Extension Telegraph Company and 
other declared opponents to the Pacific cable, and :this even, 
although the officials of the English Post Office have, in 
almost every instance, been more or less in agreement with 
those who have vainly sought to quash the project. In his 


npon to the Canadian House of Commons, Sir Sandford 
Fleming 


has written very strongly concerning what appears 
to him to be an extraordinary ananimity of opposition; but 
we do not i here to go further into this of the 
matter. We have been contented to deal with figures and 
statements as we find them given in evidence, and our 
readers, like Lord Selborne’s Committee, may find much 
interest in the process by which the figures and opinions of 
some of the witnesses have finally been arrived at. 


VI.—JFr THE CABLE WERE TO BE NATIONAL PROPERTY, 
WHAT WOULD BE THE PRoPER METHOD or MANAGE- 
- MENT AND ADMINISTRATION? 


We are quite in ment with the report of the Com- 
mittee on this head—that the general direction should be 
under the control of a small board, on which the associated 
Governments would be represented. It istrue that, to avoid 
the petty jealousies which have frequently arisen in the past 
amongst the Australasian Colonies, it might be necessary to 
have a larger board than that which would be absolutely 
necessary for fair representation of the various parties to the 


Pacific cable scheme. But as the interest is a common one, 
we do not anticipate that much difficulty or delay would be 
caused by a very full representation. We are, however, 
clearly of opinion that it would be a most regrettable mistake 
to place on such a board any of these gentlemen who have 
shown themselves adverse to the laying of the Pacific cab'e. 
In the establishment and management of this work neither 
pessimism nor incompetence should have а part. These are 
not the qualities which are required to establish a satis- 
factory position in the face of powerful opponents. 


VI[.—WuaT SHOULD BE THE FoRM ОЕ CONTRACT 
OFFERED TO A CONTRACTOR FOR ITS CONSTRUCTION ? 


The Committee only touches lightly on this point, which, 
in view of the variety of opinion expressed in the technical 
evidence, is of some importance. e think that, as this is 
а subject connected with long deep-sea cables which have not 
as yet осше under the control and experience of tbe Post Office 
authorities, it would be best that the Board of Management 
should nominate three representative cable engineers, profes- 
sionally independent of each other, and unconnected with any 
manufacturing company. The engineers thus selected todraw up 
and submit to the Board of Management euch specifications 
and terms of contract as they may agree upon; this draft 
form of. contract should then be sent to each of the manu- 
ee who should return the draft to the Board 
with such notes or suggestions as they may think necessary. 
The final form of contract on which tenders would be invited 
from manufacturers could then be decided on by the Board 
in consultation with their engineers. By this means the 
Board would have the advantage of finding before it the 
fullest information on the subject to be decided upon, as 
well ав the opinions of all those most competent to deal with 
the matter. We are perfectly aware that this is not the 
usual procedure, but it appears to us the method from which 
the beat resulta may be derived. 

We have now dealt with all the points mentioned in the 
instrament of appointment of the Committee, but in the 
course of the evidence а considerable amount of attention 
was drawn to the question of oe a question which 
goes hand in hand with that of the durability of cables. 
Lord Tweeddale raised the question as to the need of 
duplicating cables, and in answer to a question (No. 1,968) 
says that duplication is a principle on which his companies 
have acted, and, again, in reply to question No. 2,107 et seg. 
eays that duplication is an absolute necessity for safety. Sir 

. Н. Preece cannot call to mind “ a single instance in which 
reliance has been placed in a single cable." There is no doubt 
that there would be an additional load on the Pacific cable 
cost were only the above opinions correct! But elsewhere in 
the evidenoe these opinions are not supported. Lord Tweeddale 
himself makes reference to the company’s cable from Madras 
to Penang, but appears to forget that this main line cable to 
Australia and the Far East, laid in 1870, remained undnpli- 
cated for 21 years, also that his second Penang-Singapore 
cable was laid 22 years after the first, further, that nine years 
elapsed before the laying of the second cable from Java to 
Port Darwin, thus duplicating the only connecting link with 
Australia ; again, that his company did not lay a duplicate 
cable from Australia to New Zealand until the first one had 
been working for 14 years, and finally, that the solitary 
cable which was laid between Singapore and Banjoewangi 20 
years ago, and which is the only submarine cable link now 
connecting Australia with Singapore and the rest of the 
world, is only поро by the use of the Dutch landlines 
through Java. Thus, in the history of the Eastern Exten- 
sion, &., Company alone there is to be found an object 
lesson on the э | for immediate duplication of cables ! 
There are numerous other similar instances which may well 
have escaped the attention of Sir W. Н. Preece, but which 
should have been well within the knowledge of the representa- 
tives of the Eastern Extension, &o., Company. We could 
cite many instances in Epo of our opinion that the 
durability of well designed cables, laid after a careful survey 
has been made, is much underrated, owing to the shortness 
of the life of many ill-designed lines, but space will not permit 
us to enter on this. The Committee advise the laying of a 
duplicate cable, which they think would be advantageous, 
although not an immediate necessity. 

There are many pointe of minor interest on which we 
might enlarge, but it is sufficient that the principal cons'd.r..- 
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tions have been laid before the readers of the REVIEW, fairly 
and impartially, we believe. We cannot leave this subject 
without an expression of hope that the Pacific cable project, 
now on the verge of accomplishment, and which we have 
igen букы continuously advocated ever since its incep- 
tion, may be successfully achieved, and we also hope that in 
time even those who have not strenuously opposed it, ma 
agree with us in the opinion that the establishment of suc 
a cable is of the greatest importance to the progress and 
unity of our empire. 


FLY-WHEEL POWER OF MOTORS. 


By Б. K. SCOTT. 


In driving certain types of machines individually by electric 
power, the question of fly-wheel effort comes prominently 
forward. As usnally made, the fly-wheel power of small 
electric motors is very low, and if they are coupled up to 
machines which have been previously driven by a long line 
of shafting crowded with wheels, pulleys, belte, &c., it may 
be found that the change is not quite satisfactory. 

A class of machines in which this is important are the 
*doughers" and “breakers” used in biscuit making. 
These machines have heavy rolls requiring to be constantly 
reversed, and very considerable effort is required each time 
the dough enters the rollers. To buy an ordinary motor and 
reversing switch off the shelf, as it were, and connect it up 
by gearing to such machinery withont any thought as to the 
fly-wheel power, &c., is risking a failure. 

ing machines present a somewhat similar problem, 
and it has been found best to drive them by a motor con- 
stantly running in one direction and arranged with some 
amount of fly-wheel power. 

Palping machines, used in paper making, also require 
motors with a good deal of fly-wheel effort in order to keep 
op 992 speed when any knotty material enters the roller 

eeth. 

Some machines, such as shears, punching machines, stone 
breakers, &c., are themselves fitted with heavy fly- wheels, 
and as no reversal of the motor is required, they can be 
driven in & PT satisfactory manner by a stock size machine 
dropped down alongside. On the. other hand, the couplin 
up of a motor to a set of Oallender rolls, which n 
extremely slow and steady variations of s as well as 
reversal of the direction of rotation, requires some little 
кр ont. А | 

е writer might go on giving particulars of special cases 

but it will be seen from the 25058 thet although there is 
nothing very complicated about it, some little thought and 
jadgment is required in applying electricity to driving 
machines. 
Motors as at present made, and especially the smaller 
sizes, à, 1, 14, 2, 8, and 4 H. P., are certainly lacking in 
weight of the rotating parts. The tendency all along has 
been to cut down the size of the armature, &c., to the 
smallest possible dimensions. One often sees a heavy fiy- 
wheel fitted on а machine having a ridiculously small arma- 
ture. Surely it would have been better and cheaper to have 
put the weight into the armature, &c., right away. Any 
motor, whatever it is required for, is all the better for having 
plenty of fly-wheel effort. 

This need of weight in the armatures, &c., of small motors 
raises anew the suggestion of using iron wire for the con- 
ductors. At the present moment the problem stands some- 
what as follows :—Individual motor-driving is acknowledged 
to be the correct method of applying electric power to 
machinery; for instance, instead of one 20-H.P. motor 
driving a group of 10 machines, there should be 10 motors 
each of 2 н.р, Now, the majority of machines are com- 
paratively slow running, and one or two trains of gear wheels 
are required from the motor spindle. Gearing does not 


* It is intereating to note that as the top roller takes the power, 
and is, at the same time, always on the rise and fall, according to the 
condition of the material passing through the rollers, the problem 
pened by the gearing is practically the same as that of a tramcar 
motor. 


work altogether satisfactorily at high besides, the 
less there ig, the more efficient the combination. The ten- 
dency is, therefore, to follow traction practice and have slow 
speed motors with only a single reduction gear. 

Now it happens that the most convenient way to get slow 
speed is to have four poles instead of two, and as the usual 
voltage is 220 or 440, the sizes of the armature conductors 
come out excessively small. A 2-H.P. 220-volt four-pole 
motor, for example, only requires about 8 amperes at its 
terminals, giving, say, 2 am through the armature con- 
ductors, whilst a 440-volt motor will actually have oniy 
1 ampere flowing through the armature conductors. It wi 
readily be seen that to wind an armature with the theoretical 
size wire for such trifling currents, is both difficult and 
expensive. As a matter of fact, No. 18 S.W.G. wire is 
really the smallest size which is mechanically safe, 
and this has an area many times larger than what 
is really required. Substituting iron wire at once gets 
over this mechanical difficulty, because, for equal 
conductivity, the wire is about two and a half times the 
diameter of copper wire. 

There is another advantage in using iron wire. Small 
motors are principally uneconomical because the armature 
winding with its insulation, binding, &c., occupies such а 
relatively large amount of space ; in other words, the air gap, 
and therefore the exciting walls, are excessive. Iron oon- 
ductors being also magnetic get over this difficulty in a 
delightfully simple way, and the reduction of the air-gpe to 
а mere mechanical clearance carries with it the further 
advantage that the pole covers may be brought much nearer 
together without undue magnetic leakage, thus rendering a 
larger proportion of the armature circumference useful. 

Aa ts ates of iron wire is six times the area of copper, 
there is, of course, more space taken-up, and the total weight 
of the revolving mass is considerably heavier, but as has 
been pointed out above, this is a distin inct advantage for 
motor work. 

Fly-wheel power is what the small motor, as at present 
made, sadly lacks. AT 
The question of cost comes secondary to turning out a 
satisfactory machine, but in this also the iron would probably 
score for voltages of 220 and upwards. For one thing, the 
cotton covering would be cheaper, and the wire much easier 
to handle, which, seeing that the cost of small machines 
mostly goes in labour, is а consideration. | 

Those who have not thonght over the matter may be 
inclined to scoff at the idea of using iron wire conductors, but 
there is undoubtedly much to be said in favour of the chan 
for motors of less than.3 or 4 H.P. at 220 and especially 
440 volts. This latter pressure is likely to be much used 
in the fnture, but as matters stand at present it is prac- 
tically impossible to bnild the smaller motors for this 
pressare. | 


LIMITED ELECTRIC STATIONS." 


By ALTON D. ADAMS. 


A CENTRAL station of low first cost and high operative 
efficiency, to serve a limited area, is a common problem in 
electrical design. Hundreds and thousands of small cities 
and towns have nearly their entire business interests within 
a radius of one-half mile from a central point, and the pos- 
sible demand for electric light and power is such as to 
warrant only a very moderate outlay. When the fact that 
very small central stations, in places similar to the above, 
run at a loss is held in mind, the necessity for careful selec- 
tion of equipment is evident, and the designing engineer 
must decide & variety of questions with no little skill, to 
insure a financially successful plant. 

The station under consideration would be required to 
operate from 18 to 24 hours per day, and this fact has an 
important bearing on the average efficiency of electrical 
equipment, when it is considered that the maximum load of 
lamps on a central station usually continues but two or three 
hours per day, and the load during the remainder of each 
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day is but a small part of the maximum amount, since the 
variation of losses inside and out of the station does not 
necessarily rise and fall in the same ratio as the load. 

There are two main classes of electric generators, either of 
which may be used to M pip incandescent lamps, namely, 
those generators intended to connect directly with the lamps, 
through the proper conductors, and those intended to connect 
with transformers, but having no electrical connection with 
the lamps. Generators connected directly with the lamps 
are limited in electric pressure or volts to the voltage of the 
lampe, plus the small loss of pressure allowed in the connest- 
ing wires. Generators for connection to transformers are of 
the alternating current type, and may be of any desired 
voltage, as the proper voltage for lamps is supplied by a suit- 
able transformer. 

Alternating current generators with transformers have 
been much more frequently selected for stations like the above 
than have the type of generators suitable for direot connection 
to the lamps, for two reasons—first, because the weight of 
conductors to supply a given number of lamps at a fixed 
distance and per cent. of loss varies universely as the square 
of the volts or electric pressure at which the energy is sup- 
plied ; and, secondly, because until several years ago the 
highest practical electric pressure at which lamps could 
regularly be had was about 110 volts. At 110 volts the 
weight and cost of conductors is very large compared with 
other parte of the equipment, even on distances so short as 
one-half mile; while a voltage may readily be selected for 
alternating current generators at 1,000 or 2,000 volts, which 
= reduce the weight and cost of conductors to a very low 

gure. 

The great saving in conductors made possible by the 
transformer system at 1,000 volts as compared with the 
110-volt system is shown by the ratio (110)? — (1,000)? = 
0°0121 in weights of conductors for the 1,000-volt system, 
compared with the weights for the 110-volt system. 

A third method of distribution, known as the three-wire 
system, by which the station voltage could be increased to 
from 220 to 250 volts, with 110-volt lamps, has also been 
possible, but being patented its use has been mostly limited 
to stations buying their electrical machinery of a certain 
company. Oonsidering at first what are called the outside 
wires of the three-wire system, the weights of conductors 
required for it, compared with those of the 1,000-volt trans- 
former system are shown by the ration (1,000)? — (250)? = 
16, that is, sixteen times the weight of conductors is required 
for the two outside wires of the three-wire system as for the 
1,000-volt system; but the third or neutral wire of tbe 
three-wire system is usually made of the same siz3 as each 
of the other two, so that the total weight of conductors for 
the system becomes 16 x 1˙5 = 24 times the weight neces- 
“Т for the 1,000-volt syatem. 

he 125-volt system, connecting dynamos directly with 
lamps, has been used in a few small stations, serving very 
limited areas; the 250-volt three-wire syatem has bzen very 
largely used by stations buying their electrical machine 
from a certain company, and its use would have been muc 
more extensive were it not for the patent limitations above 
named. 

Reasons for the continued use of the three-wire system in 
many cases, and of the 125-volt system in a few stations 
serving а very small area, are found in the cost of trans- 
formers, which must be added to that of conductors for the 
1,000-volt alternating system, and in the low all day efficiency 
of the transformer system. 

The low all day efficiency of transformera is due to the 
fact that a large part of the loss in a transformer remains 
constant, so long as it is connected to the supply of current, 
no matter how small its load of lamps, or whether it is 
operating any lamps at all. 

Now, as even quite small central stations must operate 
from 18 to 24 hours per day, and as most of the transformers 
have only a very light load or no load daring most of the 
time, the constant transformer losses materially reduce the 
т efficiency. In spite of the cost of transformers апа 
their low average efficiency under working conditions, the 
transformer system seemed destined to do the great bulk of 
incandesoent lighting from small and medium central 
stations, had the maximam practical irte for incan- 
descent lamps remained at about 110 volts, but happily this 
is not the case, 


For several years back incandescent lamps for from 220 to 
240 volta pressure have been regularly on the market, and 
their advent, marking a new era in central station design, 
necessitates reconsideration of the advantages of direct and 
transformer systems of incandescent lighting. Allowing a 
moderate pressure for the loss in conductors, the new high 
volt lamp permits the same station pressure as the three-wire 
system—that is, about 250 volts—and therefore requires the 
same relative amount of conductors, compared with the 1,000- 
volt transformer systems, as is necessary for the two outside 
wires of the three-wire system, which amount, as computed 
above, is 16 times that at 1,000 volts. It is evident from 
the above that a fair decision between the merits of а trans- 
former and a direct system for any given case, must reat 
largely on the relation between the sum of coste for con- 
ductora and transformers for an alternating system, and of 
conductors alone for a system of direct connection from 
dynamos to lamps, and on the operative efficiencies of 
the two systems, The cost of conductors for the 220-volt 
lamp is to the cost of conductors for the 110-volt lamp on 
the two-wire system as (110)? — (220)? = 1; that is, but 
one-quarter of the weight in conductors is required, and as 
the -wire system makes necessary a third wire, equal in 
weight to each of the other two, the 250-volt two-wire 
system requires only two-thirds the weight of conductors 
necessary for the three-wire system, with 110-volt lamps. 

To determine, therefore, the best system under the usual 
circumstances, and free from chanoes of patent litigation, 
comparison should be made between the 250-volt two-wire 
and the 1,000-volt or 2,000-volt transformer system. 

For purposes of comparison, the cost of electric generators 
for a given capacity may be taken as the same for either 
system, thongh the price of low pressure generators for the 
direct work would usually be somewhat lower than those of 
high pressure for use with transformers. To reach a correct 
decision as to the merits of heavy conductors alone on one 
side, and light weight conductors plus transformers on the 
other, each transmission system should be designed to operate 
at the same average efficiency during the entire daily run, 
or at least at some definite efficiency, so that due allowance 
may be made for difference in efficiencies if any exists. In 
places of moderate size, the average capacity of transformers 
which can economically be used is quite small, as individual 
users usually reqaire but few lamps, and if more than two 
or three consumers are supplied from the same transformer, 
the cost of the low pressure wires to lamps becomes too great. 
In a plant of moderate size, using transformers, lamps 
may be assumed to be divided equally batween those of 40, 
60 and 100 lamps capacity of 16 nominal candle-power each, 
and the all day efficiencies of these transformers may be 
fairly taken at 84, 86 and 88 per cent. respectively. 

The average all day efficiencies of above transformers will 

therefore be (84 + 86 + 88) — 3 = 86 per cent. of the 
energy delivered to them. 
. Consider now the cost of conductors on the 220-volt lamp 
system, and of conductors and transformers on the 1,000- 
volt alternating system to supply 1,000 16-c P. lamps, taking 
55 watts each and grouped at 2,500 feet from the station. 

The maximum loss in condactors for the direct system at 
full load may be taken at 14 per cent., or the same as the 
average all day loss of transformers, although the maxi- 
mum loss will result in a much lower average loss. With a 
loss of 14 per cent. in conductors and 220 vo'ts at the lamps, 
the volta at the dynamos must be 220 + 86 = 2558 and 
the pressure expended in conductors 255 8 — 220 = 858 
volta. 1,000 55-watt lamps consume 55,000 watts, and at 
220 volts the amperes must be 55,000 — 220 = 250. | 

The area of copper conductors to transmit 250 amperes 
through 5,000 feet of its length with a drop iu pressure of 
35:8 volts, taking 11 ohms as resistance of a mil-foot of 


copper, is found by the formula for circular mils as 


follows :— 


Смс 35:8 


Therefore, circular mils = 884,070. The weight of a 
384,070 circular mil conductor, insulated, and 5,000 feet 
long, is about 1,808 x 5 = 6,540 lbs. the weight being 
about 1,308 lbs. per 1,000 feet, and its cost, at 20 cents per 
Ib. is 6,540 x *20 = $1,808.00. | 

Coming now to the alternating system with transformers, 
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the average cost of small transformers may be fairly taken 
at $1.25 per lamp capacity, so that their total cost for 1,000 
lamp capacity is 1,000 x 1.25 = $1,250.00. 

As the average efficiency of transformers for all-day service 
is quite low— 86 per cent. in this case—it is desirable to main- 
tain a very high efficiency of conductors in the alternating 
system, so that the total efficiency of tranemiesion may be ав 
high as practicable. Were there no loss whatever in the 
conductors betwcen alternating generators and transformers, 
the efficiency of the system would be lower than that of the 
direct system on the logs assumed in tbe direct conductors, 
since while this loss was taken at its maximum as equal tothe 
average loss in transformers, its average amount will be much 
below the maximum, and therefore below the average logs in 
transformers. 

It should therefore be noted that while in alternating 
currént transmission with transformers the higbest efficiency 


is at fall load, and efficiency drops as load decreases, just as 


the opposite of this is true for the direct system of transmis- 
sion, in which the lowest efficiency of conductors is at full 
load, and the efficiency rises as the load decreases. 

In consideration of above facts the logs in alternating 
current conductors for above case may be taken at 2 per 
cent. for full losd, and be less than this at average load. 

As 1,000 55-watt lamps consume 55,000 watts when all 
lighted, the watts then delivered to transformers, taking 
their average full load efficiency at 95 per cent., will be 
55,000 + 95 = 57,893 watts. To transmit this power over 
5,000 feet of conductors at a loss in them of 2 per cent. and 
1,000 effective volts at transformer terminals requires about 
2,900 Ibs. of insulated conductors, which at 20 cents per lb. cost 
2,900 x 20 = $580.00. Adding the cost of transformers 
fourd above at $1,250 and the $580. jast found for con- 
ductors between generators and transformers gives a total of 
$1,830.00, but this does not include any charge for con- 
ductors to connect transformers with the lamps on consumers 


remises. 

With 100-volt lamps a loss of 2 per cent. in wires to trane- 
formere, and an average length cf 200 feet for these wires, 
the 55,000 watts consumed by all the lamps require for their 
transmission about 426 lbs. of insulated conductor, which, at 
20 cents per ]b., amounts to $85.32, making, with the $1,830 
above, a total of $1,915 for the alternating current trans- 
miesion system. 

The cost of transmission system for the direct current in 
above case was found to be $1,808, so that the alternating 
system costs 1,915 + 1,808 = 1:46 times the direct system 
of transmission under the fair assumptions above, for a con- 
centrated load at one-half mile from the station. Had the 
direct system of transmission been designed for the ваше 
M efficiency as the alternating, its cost for conductors 
would have been much less than the $1,808 above found, and 
the increased cost of alternating system over the direct 
would therefore have been much greater. 

Having noted, however, the increased cost of the alter- 
nating System for what may be considered ordinary design 
in each case, it will now be interesting to compare the effici- 
ency of the two systems. The average efficiency of the 
transformers in above case is 86 per cent., and for the average 
loss in the two sets of alternating current conductore, with 
2 per cent. loss in each at maximum load, about 2 per cent. 
should be allowed as average loss, making the total trans- 
mission efficiency of the system about 83 per cent. on the 
average, 

The loss in conductors of the direct system varies directly 
as the load on them, and will therefore be 14 per cent. at 
full load, 7 per cent. at half load, and 3°5 per cent. at one- 
quarter load, and 1°75 per cent. at one-eighth load, of the 
energy transmitted at each stage of load. It is a fair 


assumption that full load will last during two-tenthe, half 


load during two-tenths, quarter load during two-tenths, and 
eighth load during five-tenths of the time, in which case the 
total transmitted energy conveyed at each stage of load may 
be taken as follows:—At full load, 1 x :2 = 2; at half 
load, 5 x ‘2 = 1; at one-quarter load, 25 x :2 = 05; 
at eighth load, 125 x 4 = ‘05; the sum of which is 
2 x 11 05 + 05 = 4. 

The part of total energy transmitted at each stage of load 
will therefore be, for full load, 2 — *4 = °5; for half load, 
1 4 = '25; for quarter load, 05 — 4 = 125; and for 
eighth load, *05 — 4 = 125. 


Applying per cents. of loss for the several stages of load, 
the per cents. of total energy lost at each stage of load are: 
Full lcad, 5 x 14 = 07; half load, 25 x °07 = 0175; 
quarter load, 125 х 085 = ‘0048; and eighth load, 


125 x 175 = ‘00218. The eum of these fractions of 


total energy is 094, or 9:4 per cent., so that the average 
transmission efficiency of the direct system is 90 6 per cent. 
For above case, then, the cost of transmission devices is not 
only 1°46 times as great with the alternating as with the 
direct syetem, but the average transmission loss with the 
alternating system is 17 + 94 = 1°8 times that with the 


The facta illustrated by the above figures seem ample to 
warrant the ‘growing preference for direct electric distribu- 
tion over moderate areas. 


CORRESPONDENCE. 


Renewable Lamp Company. 


I have read your remarks in your issue dated August 20th, 
in which you state that “we are afraid we cannot con- 
gratulate the Renewable Lamp Company on the lines 
adopted by their advocates." 

I have not the slightest knowledge of anybody who has 
taken it upon themselves to write letters on this question, 
and I must disclaim any association with them whatever, 
and with their discussion. | 

I have no intention of discussing tbis matter in the public 
press, considering that it is quite unnecessary ; but for your 
information and for that of your readers, [ may tell you that 
the works are being equipped in Shoreditch on a large scale, 
the various appointments of officials have been made, con- 
tracts are also being entered into with local authorities, 
railway companies, theatres, hotels and clubs, &c., and you 
may rest assured that the activity being thrown into this 
matter will make it euch a live concern that there will be 
obviously no need for any discussion. 

If you will kindly let the question rest, it is a very short 
time to eeeing the lamp thoroughly and practically demon- 
strated and in general use, which is better than all anticipated 


discussion. 
J. Atherton, 
per E. T. 
Prescot, Lancashire. 
September Ath. 


* The Value of Electrical Treatment." 


My attention has been drawn to a review of the above 
work"which has recently appeared in your oolumns, and I 
wish to protest, in the strongest manner, against the tone in 
which that article is written. Fair criticism must be welcome 
to every sensible man; but mud-throwing should not be 
allowed in the pages of a professional journal. Your 
reviewer, however, has thrown mud, by comparing me with 
a notorious quack and imposter. | 

Allow me to say that the conclusions at which I have 
arrived concerning the medical uses of electricity, and to 
which your reviewer has taken exception, are the ontcome of 
upwards of 40 years’ extensive pa experience, both in 
hospital and private practice. They are no phantasma- 
goria, but have been forced upon me by what I have observed 
clinically over and over again, and year after year, and they 
may be verified by anyone who will take the trouble 
of working conscientiously at this subject. That por- 
tion of my work which relates to the use of elec 
tricity as в general nervine tonic, and its effects in 
reducing or removing the infirmities of old age, and 
which seems to have excited the special ire of your reviewer, 
has been favourably received by the greatest authorities 
abroad, such as Prof. E. Von Leyden, of the University of 
Berlin, Messrs. Trijier & Apostoli, of Paris; Prof. Domner, 
of the University of Lille, and many others ; and has excited 
the greatest interest and attention in all parts of Europe and 
America. It is in consequence of it that I have been 
requested by the committee of the forthcoming International 
Congress of Electro-therapeutists, which will be held in 
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Paris, in July, 1900, and which is being organised by the 
Sacié’é Frangaiee d' Electrothérapie, to give an address on 
the medical uee of galvanism and faradism, and to open the 
discussion on it on that occasion. This shows as well as 
anything could, that those best qualified to judge, respect my 
teaching on that subject. 

I feel convinced that my therapeutical discoveries 
although they may appear startling to those unacquain 
with the matter, will in 10 or 20 yeara’ time be utilised by 
the entire medical profession, as а mere matter of course. 
An author on a special subject, who is in advance of his 
time, must occasionally pay the penalty for this, by receiving 
obloquy instead of praise; but I confess that I was not 
prepared, after auch a long professional record as I lay claim 
to, for an onslaught which I consider most spiteful, if not 
actually libellous, and of which I trust and believe that he 
who has made it, will, on reflection, be heartily ashamed. 

I request that you will insert this disclaimer in your next 
impression, and аш, 


Hof Ragatz, Switzerland, 
September 2nd. 


Julius Altbaus, M.D. 


Stresses in Steam Engines for Electric Traction. 


The able article on this subject in your issue of yesterday 
will gerve as an incentive to thrash this matter out rather 
more fully tban has, so far as I am aware, been done at pre- 
sent. It is, however, rather unfortunate that, after main- 
taining his case so well as regards the stresses on the crank- 
shaft on the engine side of the fly-wheel, you contributor 
Should, as it were, at the last moment, rather give himself 
away by the manner in which he tackles the stresses arising 
on the dynamo side of the fly-wheel. 

What I take exception tc—and I do go very reluctantly, 
as I would much prefer to accept the solution of your con- 
tributor—is the statement that: “a traction generator has 
no mechanical or material inertia to overcome when a sudden 
accession of load is put upon it, ard /Ais faot limits the 
maximum possible stress in the shaft to double the 
ordinary.” | 

May I suggest to your contributor that it is not this fact 
which limits the possible strese, but, as I shall hope to 
show, simply and solely the question of the time-lag of the 
generator and the rapidity of action of the automatic cut- 
outs in the station. 

Leaving for the moment, however, the question of the 
cut-outs, your contributor seems to have forgotten his 
remark, made earlier in his article, in which he acknowledged 
that there «were * resistances dae to the revolution of an 
armature in a medium resembling a fluid with a variable 
viscosity. 

The point at issue is this: Is it not conceivable that the 
drag exercised by the field on the periphery of the armatare 
(and which may be likened to the sudden application of an 


Armature. 


extremely powerful brake) may, under certain conditions, 
attain proportions so considerable as to entirely outweigh 
questions of the inertia of the armature ? 

For clearness sake let me again repeat that I am now only 
considering the stresses on the shaft connecting the armature 
with the fly-wheel, and noć those on the engine side of the 
fly-wheel. 

This being so, what are the conditions? The fly-wheel 
and the armature are running at the normal speed; a short 


circuit occurs on the line; a rush of current of perbaps 
several thousands per cert. above the normal current (due to 
500 volts ecting tbrough a trifling ri sie ts nce); a eudden 
increase of the retarding armature torque, amounting—even 
assuming the field remained unaltered—to, in all probability, 
at least one thousand per cent. above the normal. 

Tbe result is equivalent to the sudden application to the 
armature of an immensely powerful brake, while the fly- 
wheel goes merrily ou its way. 

Your contributor, however, ignores this action. All I can 
say is that, though I have perbaps overstated my case as 
regards quantities, yet I can adduce from регеопа! knowledge 
an instance where ¿wo traction dynamos, designed to absorb 
approximately 200 B. H. P. apiece, had their 5-inch shafts 

eared off at the point where one would expect, from the 
above considerations, tbat such an accident would occur, and 
this within three weeks of ore another. 

The third was only saved, if I remember rightly, by 
reducing the weight of the fly-wheel by turning it down. 

I am sorry that, for want of further time, I cannot now 
go into the question of why everything hangs on the number, 
arrangement, and rapidity of action of the automatic cut- 
outs; but the inferenoe is a fairly obvious one, and I will 
close here, in the hope that I have explained my grounds for 
differing with your contributor's conclusions. 


A, M. Taylor. 


The only difference between myself and Mr. Taylor, is 
one of meanings. By mechanical or material inertia, I 
mean such inertia as, in a marine engine, is represented by 
the sudden putting into motion or rapid acceleration of a 
mass of inert water. The intensity of stress produced by 
such action is measured by the mars put into motion, and 
the time occupied in the process. The shorter the time the 
greater the stress, and given sufficient velocity acquired, and 
short enough time, a very little weight may induce enormous 
streazes. Now, tke action of a sudden accession of currert 
in a generator, can at its worst only represent a double stress. 
It is like the application of a brake to a fly-wheel, but it is 
not like the putting in of a claw-coupling attached to 
another and stationary fly-wheel. Now if we allow, and Mr. 
Taylor does apparently allow, this (quivalent braking action, 
the whole question is narrowed down to the pressure that 
can be pat upon the brake lever. I did mot overlook this 
action, but merely stated that the atress due to it could not 
exceed double that dae to the maximum current ordinaril 
generated. By ordinary, І mean the current beyond whic 
the circuit breaker will not permit any addition. 

If there were no circuit breaker, the braking action might 
be enormous, but I have assumed circuit breakers without 
which safeguard I fear stresses would be incalculable, and I 
stould as soon make an engine without a fly-wheel as a 
traction system without a cut-out, and I have never seen any 
traction station without circuit breakers. Perhaps if Mr. 
Taylor will read the article again, assuming cut-outs, he 
will be in agreement with me. If not, will he state whether 
there is, or is not, reliance to be placed on circuit breakers. 
Does he consider these so slow in action that they permit 
the passage of such severe currents as to render them practi- 
cally useless. Let me put Mr. Taylor’s 1,000 per cent. of 
torque and my own coefficient of two for sudden loading 
into practice as follows :— 

I will take it that Mr. Parshall’s engine has a torque 
average cqual toa 21:4 shaft with a 12-inch hole init. This 
is smaller than Mr. Parshali's dimensions point to. Then 
1,000 per cent. x 2 = 20 fold as the indicated ratio of 
strength in the shaft between fly-wheel and generator. The 
shaft for this must be 546 inches diameter!!! with a 
12-inch hole, and Mr. Parshall’s 32-inch shaft must twist cff 
like lead. It is far too weak. Now, if Mr. Taylor’s assump- 
tion is probable, вв he rays it ig, it must be clear that Mr. 
Parshall places an enormons reliance on circuit breakers, £0 
much so as to design or accept shaft diameters only half what 
they should be. For my own part, I have accepted the 
circuit breaker as being capable of preventing current in 
excess of a fixed maximum, and it is this fixed maximum 
which I would double to allow for eudden application. 
From his letter, I judge that Mr. Taylor has more to ғау, 
and I, for one, would be gled to have him say it. Will he 
tell us the rapidity of action of a circuit breaker, and 
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whether it will do what I expect it todo? The whole safety 
of a traction station hinges on this, and without circuit 
breakers I fail to see what limit of sizes can be fixed on for 
a shaft. 

Let us first agree on terms. By ordinary stress is meant 
the limit fixed by cirouit breaker; by material inertia the 
energy of acceleration of a mass. My contention is, that 
the stress in the generator shaft is limited within double this 
ordinary, just as a beam deflects doubly as much under a 
suddenly applied load. 

Will Mr. Taylor also state, can a short circuit produce an 


absolutely instantaneous sudden rush of current, or is there 


a certain duration of time in building up? Why are some 
circait breakers fitted with a retarder to prevent them acting 
from mere passing flushes? These retardant are dangerous, 
for they prevent rapid action when this is necessary. If it 
is established that a circuit breaker will prevent excess of 
current, then there can be no abnormal or incalculable shaft 
stresses. If, on the other hand, they are not reliable, then 
Mr. Parshali's heavy shafts are mere temporary spindles. 

Finally, Mr. Taylor adduces two cases from personal 
knowledge, where some 5-inch shafts were twisted off. Will 
he tell us, first, whether there were any circuit breakers ; and, 
secondly, at what speed these shafts were running, for I find 
that if they were running at 180 revolutions, they correspond 
in strength with a solid shaft on a 4,000 нр. generator at 
90 revolutions p:r minute of 17 inches diameter, and a 
hollow shaft with a 12-inch hole of less than 19 inches 
diameter. It looks rather as though these 5-inch shafts 
were weak to begin with. 


The Writer of the Article. 


ECONOMY IN USE OF SUPERHEATED 
STEAM. 


Мк. R. S. HALE is well known as a steam engineer in America, and 
his remarks on superheated steam in the Zngineering Magazine are 
entitled to consideration. He anticipates the spread of superbeating 
to Eogland and America. A few years ago the practico seemed to 
have fairly recommenced in England, but we seem of late to have 
heard very little on the subject. The methods of superheatiog are 
discussed and enumerated. There are three usual methods. 

(a) To place the superheater in the flue entirely behind the boiler. 
This effects a small gain and boiler efficiency, but less than can be 
secured from а flue feed-heat-r от economiser, but it cannot be very 
effective in adding a serious degree of superheat, for the waste gases 
have a temperature notbing much above that of tha steam itself, 
unless when the boiler is forced, when a superheater may be itself 
effective, and also a considerable aid to the boilers. 

(b) The superheater may have its own special furnace. Heat so 
applied is usefully applied, but the separate furnace is difficult of 
satisfactory application, and the total efficiency for the production of 
steam will be diminished. 

(с) By placing the superheater in the path of the gases earlier than 
the waste flue, higher temperature is secured with ¢flicient and 
considerable superheat. Nothing in the system prevents the applica- 
tion of the economizer at a later point, and generally the system 
seems to commend itself to Mr. Hale. It will be remembered that 
this is the system of which a good deal was said a few years ago 
in connection with the McPhail & Simpson superheater. But Mr. 
Hale appears only to know the system as applied on the Continent. 

He says that carefully kept records show that the net result is 
equivalent to an addition of so much of the heating surface. 500 
feet of superheater surface, he considers, would be equal, say, to 250 
feet of more efficient water-cooled heating surface. It we recollect 
rightly, the experience of the McPhail system appeared to point to very 
effective surface if the steam was wet. А boiler could be forced until 
it primed, and the superheater dealt with the priming, and a water- 
tabe boiler could thus be safely pushed to double and even tretle its 
ordinary output, the superheater giving dry steam. Further, this 
position of superheater gives very even results, and it is fairly safe. 

Btill, an equal surface in an economiser will do more than a super- 
heater, says Mr. Hale. Here, of course, he is speaking only of the 
generation of the steam, not of its possibly more efficient use. There 
are certain losses which are increased by the use of superheated steam, 
namely, those of radiation and leakage. Toe radiation losses increased 
with the superheat. This may be so, and still it is advantageous 
from a using point of view that steam should arrive dry at an 
engine. Saturated steam can never arrive dry. Superheated steam 
may. 

Being bulky, superheated steam will suffer а greater fall of pres- 
sure than saturated steam because it must travel quicker. Bat is 
this quite true. It will travel faster with greater ease, for it will 
not be retarded by inert particles of water, and the velocity of a 
current of ateam is reduced by its load of water. We quite agree, 
however, that steam pip.s are too big in many cases. A 12-inch 
main is seen with 6-inch engine branches. Probably better results 


will be secured by reversing this, and putting 12-inch engine 
branches from a 6 inch main. A commonly-neglected point in steam 
pipe dssigning is that the flow of high pressure Маш is very much 
greater than the flow of low pressure steam. The flow corresponds 
with ths absolute pressure, but the production of a boiler is the same 
at all pressures. It is the fame in weight but the volume differs, and 
no matter what the pressure the same volume of steam will flow 
through a given orifice. Obviously, therefore, the steam pipe of a 
high pressure boiler may be made much smaller than that of low 
pressure boilers of equal size. 

Moreover, with early cut off engines the steam pips may be cor- 
respondingly less than for long admission, provided that the sudden 
demand of steam at admis:ion be provided for by the use of a 
receiver close up to the engine. A third loss of steam is ө, 
Even when jointe appear tight, there may b3 a gord deal of steam 
lekage going on. Some tests of leeksga have given tie following 
figures :— 


Mill m wes өз . 5 to 18 percent. 
Electric plant vis 24to 7 „ 
Bteamehip ... «55 ies „ 13 to 10 „ 
Waterworks ... aus bes .. 24 per cent. 


Suppose a plant to be worked only half of its capacity, then the 
leakage tage will ba doubled. As the temperature of supar- 
heating varies a good deal, so will the movement of the steam pipes 
Las increased, and this will probably increase this percentage of 

age. 

Coming to the engine, however, there is a clear net saving of 20 
per cent. down to 10 per cent., and the use of mineral oils seems to 
have solved tbe problem of lubrication. Recapitulating, we find :— 
(1) A slight gain in the boiler; (2) an increased loss in the steam 
pipes; (3) a large economy in the e. 

While in favour of the form (c) of superheater, it is pointed out 
that where a long distance intervenes between the boiler and engine, 


the separate furnace may prove superior. Thus, if a short pipe bo 
assumed, the followiog fizares obtain in a typical instance :— 
Gain at boiler... ЧР m m" 2 per cent 
» » engine б 2x 10 to 20 par cent. 
Extra radiation lose ... E iva 1 aa 


» leakage, " or 3 e us 
Fall of pressure „ 4 „ в 
Net gain ese TD 73 to 171, „ 


Lot now the length of pipes be doubled and the plant be assumed 
to work at only one-third its capacity. 


Gain at boiler T ж .. 2 per cent, 
„  » engine РА (ia 10 to 20 per cent. 
Extra radiation loss ... EP ios 6 TOC 
„ leakage „ aes M 18 C wi 


„ fall of pressure loss... ae 
Net loss, 24 to 121. 

In such а case, probably, auperheating might pay if done near the 
engine. It will pay to equip all boilers with superheaters if it 
is found to pay when some of them only are fitted. 

Mr. Hale's remarks may be carefully considered. They point to 
the necessity of more careful steam pipe design. Pipe joiate are one 
cf the details of high pressure steam practice that are very unsatis- 
factory. A good steam pipe joint is nesded. The lack of one is one 
of the chief obstructions to the economy of high pressure steam. 
Yet it seems almost as unattainable as a really strong half-inch bolt. 


—— —LÓX 


THE UTILISATION OF WASTE HEAT FROM 
FLUE GASES. 


Ir is only comparatively recently that American practice has embraced 
the economiser or flue-feed heater, but having done so American 
engineers have gone а >р fuither than ourselves, who have used the 
economiser half a century, for, to an extent unknown here, the system 
cf fan draught has been employed for land boilers, whereas it is almost 
restricted to marine work ia Europe. Yet it is 20 yeara or more 
since fan draught was used in a Yorkshire mill, the fans being placed 
at the rear of the boilers to draw away the products of combustion 
and discharge them to a chimney which only reached to the roof level 
of the factory. 

The American Jine steamship pier at New York has its boilers 
fitted for fan-induced draught, and the plant is described in the 
American Electrician, which premises that with an air temperature 
of 60° and a chimney temperature of 500, a chimney of 100 feet will 
produce a sufficient draught, but that a chimney 175 feet will be 
required to produce the same draught with gases of 250°. This, of 
course, is just the reverse of a fan which is more effective with low 
than with high temperatures, and it is where temperatures are low, 
and in order that they may be low that a fan is used. A fan is more 
certain than a chimney, for its speed can be regulated to give а 
desired intensity. Unlike a chimney, and in direct opposition 
thereto, a fan will probably work better when the barometer is low. 

An economieer is not merely an obstruction to the draught, but, by 
cooling the gases, reduces their draught- producing power, and a limit 
is put to any desired further temperature reduction. Everythir g 
points to the fan in place of the chimney. Id a power plant of 
1,000 m P. at least 300 E P. is rejected at the chimney in ordinary 
cases, and in good practice 1,000 нр. at the engines must represent 
nearly 200 thrown into the chimney. Assume that 100 нр can be 
saved, is it not obvious that the 100 нр. saved is very much greater 


Vol. 45. Mo. 1,187, SEPTEMBER 8, 1899.) 


than the power absorbed by a fan. Oar contemporary sets down the 
ratio between fan power and chimney power as 1: 75. 

With gases entering ал economiser at 526°, leaving at 269° and 
heating the feed water from 150° to 297°, a saving of 1464 per cent. 
may bs effected. Besides feed heaters, there are air heaters which 
will effect economy, but such things must not be carried too far. 
Americans in many cases seem to take it for granted that the use of 
an econcmiser necessitates a fan draught. This view has not been 
accepted in Englaud where, for years, economisers have been em- 
ployed with chimueys of 200 feat in power planta, givicg results of 
175 lbs. of coal per 1H P. In America, however, many years since, 
Mr. Hoadley made tests where chimney в were reduced to 162°, 

which represents only about 5 per cent. of heat loss. In Howden's 
system, the chimney gases are reduced to 534°, and the air supply is 
raised to 263°, but we suppose there was no economieer in this quoted 
case. Та the particular instance under review, at the steamship pier 
the fan outlet bas a temperature of 456°, and the air is heated to 315° 
when burning 41 26 lbs. of fuel per tquare foot of grate surface. 

These results, of course, do not compare with those obtained from 
economisers ; these sometimes reduce the gases to 350^, or even as 
above to below 300^, but possibly the economiser and the air heater 

could be both employed with advantage. Chimney draught seems 
never to have been applied with any satisfectory results where the 
air suoply was heated. Something more is needed to force the air 
in sufficient volume fo the fires. Theoretically, a saving is possible, 
but as air expands with heat its efficacy is spoiled, and it is опу 
since fan draught has been employed that the regenerative system has 
become practically useful. Inthe spparatus at the steamboat pier 
the farnace air is simply drawn through nests of tubes around which 
pass the wasted gases cn their way to the fan. Looked upon merely 
as а draught producer, the fan is a wasteful implement, unless accom- 

by corresponding decrease of waste gas temperature. 16 
sould never replace an existing su//icient chimney, unless there is at 
the same time applied some means of using the waste heat. But 
given such means, a fan may be employed with great economy. Bo 
long as the chimney is there it need not be removed. It will always, 
it big enough in ares, help the fan and save power in the fan engine. 
But if ite site is wanted, the chimney may be destroyed, and it may 
be replaced by a simple low iron stack. 16 isa good plan to provide 
ducts, во that the fan may draw its air from che engine room to any 
desired extent. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Weak mme Sarr бтн, 1898. шик mom Зярт. бтн, 1899. 


Adelaide Value £2,139 Alexandria .. .. Value £134 

Alexandria .. 6 T" 18 Amsterdam - «s 25 

Bombay ee ee ee ee 12 | Antwerp ee "HI ee oa 40 

Bordeaux T ws «i 10 Auckland T -— E 85 

Boulogne ee ee .. 100 | Bangkok  .. > ae “> 12 

Buenos Ayres oe T .. 370 Boulogne. а oe e" 63 

Caloutta |... а. ... .. $191 | Brisbane veo was, e 0154 

Cape Town .. es ae .. 957 Buenos Ayres. Teleg. mat. 449 
Cologne . 10 | Calais T - - .. 

Colombo ‘a ee ou 14 Calcutta не E .. 140 

Copenhagen es bs .. 102^ Cape Town.. 92 € . 120 

Durban š T 3 is 07 , Chinde. Teleg. mat .. 520 

East London "T RT 60 ' e hristchurch Еа Va rà 50 

Gothenburg v Cs .. 2119 Christiania, Teleg. wire - 47 

Hong Kong b "T 850 15 Colombo as iré ès 53 

Lisbon beg ку i $5 1! Copenhagen. Teleg. wire T 89 

Mauritius .. ga T $e 9 Demerara. Teleg. mat. . 16 

Melbourne .. vá s .. 286 Durban ss " vd 1,745 

Naples. 'Teleg. mat.  .. .. 100 East London P vd .. 159 

Paris .. a 255 sa ix 22 , Gibraltar. Teleg. apprts. wk 30 

Port Elizabeth .. ..  .. 853 Hambro. Teleg.mat. ..  .. 300 

Sevastopol. Teleg. cable .. 1.200 Hong Kong.. Di i . 404 

Bhanghai .. oe s .. 135 ' Labuan Vs зй A M 39 

Singapore .. Е V T 44 Launceston.. Qs vs ЭР 58 

Sulina. Electricdetonators .. 65 | Malta 2 6 05. 8 

Sydney vs Vs a 790 Melbourne. -— - . 919 

okohams .. .. oe .. 30 . Monte Video T - . 21 

| Paris .. T P - . 165 

Penang. Teleg. mat. M t0 

Port Said wis и si 27 

Rio Janeiro.. 88 

Santos os du 15 

Bhanghai .. “ә i . . 2,062 

эз Teleg. wire (old) 92 

Singapore .. é «x .. 337 

St. Petersburg 2» hie 78 

Teleg. wire 89 

Stockholm .. ys m .. 808 

»" Teleg. wire is 16 

| Sydne RC CU XS doe 1,0982 

Teneriffe .. E Е ae 12 

. | Tientsin 1. .. 220 

Wellington T — #21 

| Yokohama БЕЛЕТ veer. аа UB 

5 Elec. wire. 333 

W Elec. cable.. 133 

. Total Total ee £11 349 


£7,175 | 


Foreign Goods Transhipped. 
| 


Alexandria. Elec. supplies. Value £106 


Angle-German Competition in Russia.—The British 
Consul-Gener&! at St. Petersburg, in a recent report, shows that 
Germany is competing with us for the foreign trade of Russia with 
great йоссева. He thinks the further development of this successful 
competition can best be met by greater activity on the part of 
British manufacturers, who should study previous Consular reports 
from Rumia as to the methods to be employed; but he emphasises 


THE ELECTRICAL REVIEW. 


the failure of В. F. Walker, electrical engi 


895 


— m wu reus . ene ж _— 


importance of Mcscow, which is now the real commercial capital of 
Russia, he thinks British manufacturers and capitaliste should give it 
more attention than they do at present. 


Annual Outing.—The 14th annual outing of the 
employés of Mr. G. Stegmann took place on Saturday, 26th ult., 
when a most enjoyable day was t on the river, starting from 
Richmond by steam launch. Lunch was served at Ohertsey. 


Auction Sale.—Messrs. Fuller, Horsey, Sons & Oassell, 
are instructed to sell by auction, at H.M. Dockyard, Chatham, 
on September 28th, at 11.30 o'clock, 10 electric light engines and 
dynamos, electric cable, gear, &. 


Bankruptcy Proceedings.—In re the bankruptcy 
petition of Henry William Thane, electrical and general engineer, 
32, The Hill, Northfl set, near Gravesend. The debtors summary of 
affairs show gross liabilities at £144 15s. 9d. The assets include £25 
worth of stock-in-trade, and a few pounds ате set down for machinery, 
trade fixtures, &c. There are also a few book debts, and a deficiency 
is shown of £101 7s. 3d. Debtor states that the cause of his failure 
is insufficient trade to meet expenses. Nearly the whole of the 
wheduled debts are with trade creditors. 

The first meeting of creditors and the public examination in rc 

gineer, Cardiff, are to be held 
on September 11th and October 3rd respectively, at Oardiff. 


Liquidations, Dissolutions, &.—A meeting of the 
Northern Oounties Electric and Motor еа е will be held at Town 
Hall Chambors, Halifax, on October 4th, to hear an account of the 
winding up from the liquidator, Mr. J. Robinson. 

Messrs. A. S. Jones and J. Ritchie (A. Savory Jones & Co., elec- 
trical and mechanical engineers, Oriel Road, Bootle) have dissolved 
partnership. Mr. Jones attends to debts. | 


Catalogues.— An illustrated list of electrical novelties 
and appliances comes to hand from the Ohio Electric Works, Oleve- 
land, Ohio, U.B.A. 

The General Electric Company sends us an illustrated liet of the 
“ Oarsak primary batteries. - 

From Mesersa. Dick, Kerr & Oo., we have received an illustrated 
circular describing the Solenoid blow-out series parallel controllers 
which are being used on a number of English electric tram lines, in- 
cluding Blackpool and Fleetwood, Dover, Dablin, Hartlepool, Liver- 
pool Overhead and Waterloo and City Riilways, and will be largely 
employed on the Bolton and Liverpool tramway systems. 

Messrs. O. A. Vandervell & Oo., of Thorp» Works, North Ken- 
sington, send usa set of illustrated price sheets of pocket batteries, 
portable lamps, cyclo lamps, accumulator plates and saccessorier, 
measuring instruments, small dynamos and motors, &c. 


Change of Name.—The name of the House-tc-House 


Electric Light Bapply Company has now been changed to the 


Brompton and Kensington Electricity Supply Company, Limited, 
and all communications should be addressed in that manner to 
Richmond Road, Earl's Court, В.У. 


* Combricant.”—This is the name of a new lubricant 
being introduced by the Lubricant Company, of Oharles Road, Small 
Heatb, Birmingham. We have received a sample tube of Combri- 
cant,’ which we understand has been extensively tested on a number 
of public and private electricity plants with satisfactory results. 


Commutator Burnisher.—The Edison & Swan Com- 
pany sends us a list of ite patent Ediswan" commutator burnisher, 
which provides а simple means for keeping commutators in а per- 


fectly clean condition. The trouble and inconvenience of turning 
up" the uneven surface of a commutator frequently prevent this 
necessary duty being performed by the attendants of the machine, 
with the well-known deteriorating results to the commutator. "This 
patent burnisher reduces the expenditure of labour required to a 
minimum, and the machines can always be run with a smooth and 
even-surfaced. commutator, free from sparking and the consequent 
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increased wear of the brushes. In operation, a strip of emery or 
polishing cloth, the same width as the burnisher, is cut, and one end 
inserted under the clip at the front end; it is then turned back 
under the flexible backing and applied to the commutator. The 
flexible backing is made in such a manner that it easily adapte itself 
to the curve of the commutator, but will not fall into depression on 
the surface, Thus the whole surface is evenly scoured with emery 
cloth to any degree of roughness required and afterwards polished. 


Copper.—The Financial News says that movements of 
copper during August show a reversal of the conditions which ob- 
tained during July, a falling-: ff in the supplies and an increase in 
consumption resulting in the price of g.m.b.’s and standard copper 
going up again to £76 153.,at which it stood at the end of Jane, 
July having witnessed a decline of 10s. According to Messrs. H. R. 
Merton & Oo. statistical circular, the deliveries last month were 
18,595 tons, and the supplies 17,965 tons, and the stock now stande at 
32,389 tons, а falling off of 630 tons. As compared with July, sup- 
plies were 2,377 tons less and d:liveries 2,268 tons more. 


Correction.—In our last issue we stated that Messrs. Sax, 
Blatter & C», Limited, had removed to Basil Street, Sloane Street, 
8.W., from Foresters’ Hall, Olerkenwell. As a matter of fact, the 
firm in April last, removed from Basil Street to Foresters’ Hall, and 
the latter is the correct address. We are asked to correct the error 
as having closed their installation department which was originally 
carrisd on at Basil Street, Sloane Street, SB. W. Messrs Sax, Siatter & 
Oo., Limited have now ceased to do contracting work, and only carry 
on their wholesale department at Foresters’ Hall, Clerkenwell. 


Dynamos and Motors.—Mr. T. Harding Churton, of 
Leeds, is endeavouring to keep pace with the times by adopting 
advanced methods of manufscture for dynamos and motors. He is 
sdopting the standardisation method for manufacturing parts, so that 
they may be in stcck whenever required. The necessity for English 
firms to work on these lines has been many a time shown to bo 
imperative, if they are to hold their own against foreign competition. 
His list of continuous current dynamo machines and electric motors 
for electric lighting and transmission work is b:fore us. The con- 


¢inuous current motors detailed in this list are made to gauge, and 
they may be fitted with pioions for tooth gearing, or with pulleys 
for belt driving, or may be made for worm gear to suit requirements. 
The s'eel-armoured and enclosed motors, as shown in our illustration, 
are made with two and four poles, with slo‘ted or plain armatures 
according to the purpose for which they are intended. They are 
claimed to be substantially reliably made, and motors of this type 
running in colliery work have run for six weeks continuously at vary- 
ing loads. Others have been run for a long time, fluctuating from no 
load to foli load without sparking. Shunt series and compound 
wound continuous current dynamos for 100, 140, 200, and 500 volts, 
are shown and briefly explained in the list, and prices are given. 
Among the installation contracts which have been recently carried 
out by Mr. Churton are the following:— Au installation comprising 
two engines of 30 B.. P., and two compound wound dynamos, 
switchboard, wiring, &c., and 58 arc lamps, for the Leeds Corpora- 
tion. An installation comprising two dynamos, one of capacity for 
1,200 lights, and the other for 150 lights, switchboard and g. 
&c, for Messrs. J. Hepworth & Son, Limited, Olothing Factory, 
Leeds. Electric pumping plant, consisting of 10-H P. dynamo and 
motor working at 400 volte, the pump being about a mile distant 
from the dynamo; switchboard, insulated cables, gearing, &.; elec- 
tric lighting installation, 150-ligkt dynamo, &c., for the Newmarket 
Haigh Moor Oolliery Company, Oalton, near Leeds. Installation for 
lighting surface and pit of the Monk Bretton Colliery, near Barasley, 
with about 150 lampe, dynamo, switchboard, &с. The dynamo here 
has worked day and night without a stop for six weeks together. A 
second dynamo has been recently supplied as stand-by. 


Educational Notices.—The syllabus of lectures in the 
Engineering Department at the City of London College, Moorflelds, 
under Prof. H. Adams, hss been issued; also the complete syllabus of 
day and evening classes at the College. The new term commences 
on Monday September 25th. 

The new session in Architecture, Building Construction, &c., at 
King's Ov llege, opens ia Ovtober, anda syllabus of the day and even- 
ing c.asses can be obtained on application. 


Explosion.—It is stated that on Monday an explosion, 
cause not stated, occurred ia the electrical department of the Olyde- 
baok Bhipyard with somewhat serious results. 


-has allotted the necessary в 
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Explosion at Silvertown.— On Tuesday afternoon an 
explosion occurred at the India-Rabber Company's Works at 
Silvertown, in an experimenting laboratory, and, in attempting to 
extinguish the flames, & man named Wood, aged 20, was severely 
injared by falling through a skylight. Much damage was done. 


Fire.—It is stated by Reuter that on 30th ult, in the 
evening, а serious fire broke out in some large electrical works at 
La Chapelle Triage, by which the Chapelle and St. Denis railway 
stations are supplied. Damage was done to the extent of 1,000,000 fr. 
No one was injared. 


Fire Resistance Materials at the Paris Exhibition.— 
There wil be an important collective exbibit at the forthcoming 
Paris Exhibition, representing the fire resisting materials, system of 
construction, and appliances of Great Britain. Tao arrangement of 
this collective exhibit (the first of its kind) is in the hands of the 
British F'ire Prevention Committee, to whom the Royal Commission 
gratuitously, recognising the national 
importance of the idea, and the disinterestedness of the effort being 
made by the Committee to show what the country can produc in 
this direction. Mr. Frederick R. Farrow, F. R I. B. A., chairman of 
the commercial section of the Committee has kindly undertaken the 
direction of this collective exhibit, and it has been decided that all 
applications from all British and Colonial firms to be represented in 
this national exhibit, must reach the offices of the Committee by 
October 7th. The Committee itself will exhibit a model of ite testing 
station, specimens of reports, aud the like. 


Gas Motor Car.—We illustrate herewith a convenient 
form of gas motor car patented and manufactured by Mr. W. H. 
Dankley, of Birmingham. It is intended for two adults, ава pbaeton, 
or for two children and a governess, or one adult. It is driven by a 
Dankley gas motor, which is constructed so as to be capable of taking 
in gas from any ordinary gas pipe, with a gas attached, or to work 
with gas that is generated and made as required, as the car goes 
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Hopkinson’s Valves.—From Messra. J. Hopkinson and 
Oo., Limited, of Huddersfield, we have received illustrated catalogues 
describing the special features of their patent valves, including the 
patent Ris” valve, тасш isolating valves, and blow-off and scum 
valves. Each of the is well arranged and illustrated, and prices 
are given. 

Madras Electric Tramways Company.—Some notes 
to hand from an Indian newspaper, state that on August 15th a meet- 
ing of shareholders in the above company was held to consider the 
company’s position in connection with the threatened bankruptcy 
proceedings. Mr. Norton, the chairman, explained. that the Electric 
Construction Company, to which the Madras Tramways Company 
was indebted to the extent of £65,000, had institated росце in 
London and filed a petition for the liquidation of the Tramway Oom- 
pany. Mr. Norton strongly criticised the gross mismanagement of 
this magnificent property, for which he held the directors principally 
responsible, while the shareholders were extremely apathetic and 
allowed the directors to ER arr aed what they liked. After a 
lengthy speech it was resol that a subscription of 4 annas per 


Vol. 45. No. 1157, SEPTEMBER 8, 1899.] 


THE ELEOTRIOAL REVIEW. 


897 


share be levied to meet the legal expenses in London, that the 
solicitor, Mr. Tasker, should be asked to protect the shareholders’ 
interests in London, that the Committee be au'horised to form a 
company for the purchase of the Madras tramwayr, and that ап 
issue of 15 lakbs first шене debentares on ths tramway be made, 
preference being given to the original shareholders. 


New Electrolytic Works.—A Manchester paper says 
that land has been purchased at Oledford Bridge, Middlewich, by the 
Parent Electrol Company, and a subsidiary company has been 
formed to manufacture chemicals by a new electrical process. 


A New Fiexible Rail Bond.—To the various bonds 
manufactured by Messrs. Felten & Gilleaume, Mulheim-on-Rhine 
5 and of which large quantities are already in use in the 

шоо, another new type has been added by them, of 
which an illustration is given herewith. This new bond has the 
great advantage over other similar bonds that it is like their ordinary 


“Neptune” bond, ‘forged out of one piece of copper, so that 
there is no weld or joint in them whatever, whereby the highest 
perfection obtainable is secured. The bond is designed for use in the 
web of the rail underneath the flahplate, and is fixed in the same 
method as the Neptune bond, viz., by expanding the head of the 
bond by steel drift pins. Та order to provide for the vibrations of 


the rails, the body of the bond has been made flexible by means of 
narrow strips. The sectional area of the body is equal to that of a 
6/0 B. W. d. round wire, and the heads are made for g inch holes in 
the rails, although other dimensions сап be made to order. Messrs. 
Felten & Gilleaume's price list for copper bonds is now being 


South African Electrical Notes.—The current issue of 
the British and South African Export Gazette contains the following 
items of electrical interest: 

The electric lighting installation ordered by the Langlaagte Exploration and 
Building Company, for the Mayfair township, Johannesburg, has been delivered. 
The electric lighting and power plant of the Globe and Phoenix Gold Mine 
includes a 30 Kw. generator of the four-pole type.—A 15 н.р. motor is also to be 
installed at an early date.—A complete olectrio lighting equipment is under 
order for the Surprise Gold Mine, Rhodesia.—An additional generator for 
supplying power to the slimes plant is to be erected at the New Primrose Gold 
Mine.—Considerable orders for telephone plant and material for the East 
London (Cape Colony) te:ephone service are in the hands of makers.— The 
equipment of the Kimberley electric lighting scheme, the contract for which is 
being carried out by Messrs. Reunert & Lenz, Johannesburg, includes four 
dynamos, each of 75 kw., 220 volts, and a capacity of 300 amperes. They are 
being manufactured by the New York General Electric Company. The cables 
employed will be from the works of Messrs. Johnson & Phillips, Limited.—A 
Fowler-Hall alternator of 180 kw. (about 240 н.р.) has been erected at the East 
London Electric Lighting and Tramway Works, and a second is on order. 
These are to be used for incandescent street and private lighting. The two 
tramway and arc lamp machines are also of 210 н.р. each.—Ar. order for two 
dynamoe, each capable of an output of 350 kw. as a continuous load, to cost 
23,150, has been placed with the South African General Electric Company 
(Messrs. G. Findlay & Co.) by the Capetown Town Council. The dynamos, we 
believe, will be of American pattern. | 


Traction Equipment Contracts.—The London corre- 
spondent of the Street Ratlway Journal recently stated that contracts 
were ready for giving out for the 16-mile light railway to connect 
Ramsgate and Margate, in which scheme Mr. Wm. Murphy is the 
moving spirit. 16 is farther stated that the entire contract for the 
electric equipment of the Rheims (France) Blectric Tramway has been 
taken by the Paris house of Robert W. Blackwell & Оо. The same 
concern has also received the contract for the additional rolling stock 
required by the Marseilles electric lines. 


Trade Announcements.—We observe that the firm of 
R. W. Blackwell & Oo. bas now been registered as a limited company 
under the title of Robert W. Blackwell & Oo., Limited. The 

ered offices are at 39, Victoria Street, Westminster, London, 
B.W., and the capital £200,000. This company will take over as a 
going concern, the business of engineers and contractors heretofore 


carried on by Messrs. Blackwell at 39, Victcria Street, Westminster, 
London, 8.W.; 133, Bermondsey Street, London, 8 E.; 204, Chapel 
Straet, Liverpool; 50, Boulevard Haussmann, Paris; and 120, Liberty 
Street, New York. The directors of the new company are Robert 
Winthrop Bleckwell, Philip Dawson, and Benjamin Hunting Howell, 
managing directors (present partners in the firm of Robert W. 
Blackwell & Co.), Sir Charles E. Howard Vincent, and Francis 
Henry Barker. 

The registered offises of La Capital Tramways Company, Limited, 


La Oapital (Extensions) Tramways Company, Limited, and La 


Capital Traction and Blectric Company, Buenos Ayres, Limited, 
Lava been removed to 19, Finsbury Circus, B.C. 

Messrs. Wm. Whitehouse & Oo., fittings manufacturers, of Bir- 
mingham, Lave appointed Mr. Н. Adlam to represent them in Lordon. 
The thowroom will be at 59, Holborn Viaduot as heretofore. 


Western Union Telegraphic Code and International 
Cable Directory.—Ia the h Court of Justice on Wednesday 
last week, Mr. Joseph moved before Mr. Justice O.sons- Hardy, 
sitting as vacation jadge, toexpunge an entry in the minute book of 
the International Cable Company, of New York, as registered pro- 
prietors of the copyright of the Western Union Telegraphic Code, 
and that the company should be ccndemned in costs. Counsel asked 
that th» case might stand over for а week. The Mercantil» Pablish- 
ing Company were the registered proprietors of a code called the 
* Broomhall’s Comprehensive Cypher Code,“ which was registered in 
1895, and was gned to the Mercantile Publishing Syndicate in 
January, 1896. Ia August, 1898, the International Directory Com- 
pany, of 30, reden New York, U.B A., were registered as the 
proprietors of the , and an action was brought against them in 
July last with the result that an injunction was granted restraining 
the publication or importation of this code; he yen that ths 
matter should stand over. Mr. Bucknill consented. His Lordship 
ordered that the matter stand over until the second motion day in 
the next sittings. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—Several Scotch papers record an enormous 
increase in the business of the electricity supply works at Aberdeen, 
by saying that the increase in current supplied during the past seven 
months was “75,527 volts" more than for the тонер period 
last year. The total revenue for current supplied during the past 
year has been £4,804, decrease of over £900 compared with the 
Ds year. The expenditure was £2,081, against £2,596 for 
1897-98. 


Beverley.—The town clerk is to continue his inquiries re 
ae lighting in other towns, and report to the next Oouncil 
meeting. 


Cardiff.—On a wet day last week there was a leakage of 
current from the mains in St. Mary Street. Several тв by are 
reported to have received shocks. The first to notice the occurrence 
was а little dog, who went up to an iron pillar in the usual way. 


Carlisle.—The General Purposes Committee have had 
before them the tenders for the plant required for electric light ex- 
tensions, and have appointed a sub-committee to confer with Prof. 
Kennady re same. 


Cheltenham.—A special Council meeting is to be held 
to resolve to apply for a porem order for the extension of the 
electric light area at Oharlton Kiage, Leckhampton, Bishop’s Oleeve, 
and other adjacent villages. A Local Government Board inquiry is 
to be held re the proposed loan of £16,609 for electric lighting. 


Dolgelly.—A member of the District Council is calling 
attention to the desirability of having the town lighted by electricity. 


Edinburgh.—A steam pipe at the Dewar Place electricity 
works burst on Taesday last . Noone was injured. 


Germany.—A company is in course of formation in 
Chemuits to establish a large central power station to supply energy 
to an electric tramway between that town and B t, and for 
lighting purposes to a number of small towns in the district. 


Glasgow.—The Watching and Lighting Committee last 
week considered the minutes of the sub-committee on electric lighting 
of streets, from which it sppeared that it had been remitted to the 
inspector of lighting and the electrical engineer to report how to 
modify the cost of electric lighting. Mr. Ohamen, the electrical 
engineer, had reported that he did not think any increase in the 
distance between the lamp: бок ы бит ае 
average distance apart, as pro y the inspector of lig ‚ is 
50 yards, and thet is the practice usually adopted in all other im- 
portant cities. For outlying districts it might be possible to increase 
the distance to 60, or even 70 yards; but if arc lamps were spaced thus 
far apart, the space between them would appear to the eye far darker 
than it really was. The electrical engineer also pointed out that in 
Princes Street, Ediaburgh, the lamps are only an average distance of 
45 yards apart, and are about half as powerfal again as those in 
Glasgow. The conclusion hecame to, therefore, was that he could 
not take the responsibility of advising that the arrangement and 
number of lamps b3 in any way reduced; and he further pointed out 
that the prica of £14 per annum per lamp for lamps lighted the 
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whole night through was the lowest in the kingdom, with the exception, 
perhaps, of Edinburgh, where, however, the price of £14 per lamp 
per annum is an all round price for lamps lighted—some all night, 
and some half the night. On tbe other hand, the capital cost and 
maintenance of tho arc lamp pillars, Jamps, and all accessories, is 
borne by the Electricity Department. The inspector of lightiog, in 
his report, detailed the routes to be dealt with. The sub-committee 
recommended that the streets described in the report be lighted by 
electricity. The Watching and Lighting Committee approved the 
minutes. 

Consumers have been circularised by the Hleotricity Department 
re systems of charging for current, and asking under which system 
they prefer to be assessed, viz:— : 

1. On the Maximum Demand System. For any quantity of current taken up 
to, but not exceeding the maximum demand for 865 hours in the 19 months, 
from June 1st, 1899 (being an average of one hour per day), 6d. per Board ot 
Trade unit; all current consumed over the above-stated quantity 144. per Board 
of Trade unit, With the alternative of paying on— 

2. The Fixed Charged System.—A fixed charge of 4s. per annum for cach 
B с.р. (82-watt) lamp, or its equivalent, fixed in consumer's premitres (or 
£6 58. per Kw.), this charge being spread uniformly over the 12 months from 
June 1st, 1899, and an additional charge for all current used as recorded on the 
meter of 14d. per Board of Trade unit. 

Consumers who take a supply of current for the equivalent of five hours or 
dee per day for 865 days per annum, to be charged throughout at the rate of 

Xd. per unit. 


It is expected that the scheme for electrically lighting the 
Glasgow Harbour will be completed next month. Most of the small 
cranes in the Prinoe's and Kingeton Docks will be worked by 
electric power. 


Grays.—Mr. Preece has advised the District Council that 
there will be no difficulty in supplying Little Thurrock with electric 
light it that district obtains an order. Ths Oouncil is making 

quiries. | ј 


Halifax.—Tenders for masonry, joiners’, p'umbere', and 
other work in connection with the extension of the electricity works 
have been accepted. 


Heckmondwike.—The Council has considered plans and 
estimates, prepared by Mr. Hawtayne, for electricity worke, and the 
Electric Lighting Committee’s recommendation to apply for s £14,000 
loan to carry out the scheme, has been adopted. 


Hereford.—The laying of electric light cables is rearly 
finished. It isthcught that the works may be ready for opening at 
the end of October. 


Hertford.—The London Gazette contains the usual formal 
notice of the intention of the Council to transfer its provisional order 
E sd om Metropolitan Electrical Power Distribution Company, 

mited. 


Islington.—The Vestry is now commencing supply of 
current in various thoroughfares in Highbury Park at 200 volte. 


Lambeth.— Work is pzogressing at a rapid rate at the 
electricity works with a view to being ready for the ccming winter. 


Leeds.—Since the electric lighting works of the York- 
shire House-to-House Electricity Company were taken over by the 
Leeds Corporation, towards the end of last year, the plant has been 
gradually extended to meet the growing demands. The Lighting 
Committee is not only adding to the macbinery at present in use at 
the works ia Whitehall Road, bat is also taking steps to have exten- 
sions of a more comprehensive character carried out. Four new 
Lancashire boilers are nearly ready for use—these being of the type 
previously used. The management are aleo putting in, as an experi- 
ment, a boiler of the Babcock & Wilcox water-tube type. A 
1,000-н.Р. combined dynamo and engine is also being ordered, and two 
others of the same #:z2 are being constructed, one of which is to be 
at work before the winter. These are improvements that are to be 
carried out on the existing premises. With the demolition of the 
Britannia Mills, which bas jast begun during the last day or two, 
says the Yorkshire Daily Post, the Corporation will have at their dis- 
posal a valuable area for extension purpores. The Britannia Mills, 
which adjoin the present works and have a long frontage to White- 
hall Road, cover an area of an acre and a half, or half an acre more 
than that on which the electric works row stand, and the space will 
be used to better advantsge, inasmuch as the engines being of greater 
capacity than those on the other side, spave will be economised. 
The cost of the old milla was included in the £217,000 purchase 
money that the Corporation paid to the Yorkshire House-to-House 
Company. For the erection of the new building acd for its 
equipment, it is proposed to raise £150,000, and application for 
permission to borrow the money has been made. The engi- 
neer of the works (Mr. H. Dickinson) is just returning from the 
United States, where he has been making inquiries as to the different 
systems of generation and distribution of electric light, and Messrs. 
Hopkinson and Talbot are also to report. as to the best plan to be fol- 
lowed in future work. The number of lights now connected with 
the mains is fully 50 per cent. more than it was at the same time last 
year. It should be added that the mains in the Hunslet district 
are just completed, and intending consumers in that part of the city 
may have their supply almost at once. 


Liverpool.—The Electric Power and Lighting Com- 
mittee recommended the Council at their meeting on Wednesday to 
accept a tender for the erection of an electric power station in Lister 
Drive for a sum of 449, 783, and tender for the supply of three engines 
at a cost of £6,939 each, and three at £1,377 each, for the Lister 
Drive and Cobb's Quarry electric stations. 


* 


Llandilo.—The ratepayers are asking the Urban Council 
to take a house-to-house canvass re the electric lighting question. 

An expert who recently gave an ion ve а scheme, calculated 
that the total cost of a 2?0-volt continuous current service would be 
about £2,900. Another £200 will have to be pons pn a provisional 
order. £500 may be saved if the Board of will sanction the 
use of overhead mains. Within a couple of years 2,000 lamps will 
probably be used, giving an approximate revenue of £1,000 a year. 
The ratepayers’ meeting sanctioned the Council to proceed with a 
complete system. i 


. Norton.—The Council has informed Messrs. O'Gorman 
and Ocsens-Hardy that it will be glad to consider any particulars 
they may be able to submit re electric light proposals for Norton. 


Paisley.—The electricity works are all bat completed. 
The total армау of the plant is 18,000 8-0.р. lamps. Ourrent was 
to ba switched on on 5th inst. by the chairman of the Electric 
Lighting Committee. 


Penarth.—It is stated that the Electrical Power Dis- 
tribution Company will start immediately to construct electricity 
works near Lower Penarth. 


Peterborough.—A request from a local company to be 
allowed to run an overhead wire from one derdt to another a short 
distance away for electric lighting has been refused by the Oouncil. 


Shoreditch.—The Lighting Committee, at a meeting of 
the Vestry on Tuesday, recommended the authority to purchase from 
Messrs. Lines for £14,500, the freshold of the wharf property facing 
Bath Place and Whiston Street for the purpose of a new generating 
station. Mr. Н E. Kershaw, in the absence of the chairman of the 
commit'ee, moved the adoption of the recommendation. He stated 
that within 12 months the whole of the present plant and the new 


engines would be fully loaded, and that the Vestry would then be 


called upon to provide more light. The profit on the electric light 
undertakiag during the past year exceeded that of the previous 12 
months, and the authority would meet the reward of its municipal 
enterprise by underíaking the new scheme. There had been, the 
speaker said, & magnificent profit during the past year of between 
£3,000 and £4,000. Mr. Hall baving seconded tbe mction, Major 
Wenborn proceeded to condemn the price proposed to be paid for the 
site as being excessive. Mr. Winkler said they were told years ago 
that the heat from the refuse would provide all the light 
required. Locking at the question now there was a great 
difference. There were five boilers in position, and the new 
scheme would involve a further expenditure of, perhaps, £30,000. 
He contended that the Vestry had been ceceived in the matter; the 
destractor did not pay, and the speaker had always pointed out that 
it would not yield a profit. Other members having spoken, Mr. 
Kershaw, in reply to the discussion, ssid that he agreed that the 
price to bs paid was high. He would take that opportunity of with- 
drawing the statement which he made at the opening of the station— 
that the destructor would generate all the steam required ; but it was 
not possible at tbat time to foresce that the undertakiog would grow 
to such a large extent. It was not true that the Vestry bad been 
deceived as was suggested. If the destructor was allowed a fair 
value for the steam supplied and for the destruction of the refuse, a 
profit was shown on that department. On being put, the recom- 
mendation of the committee was adopted without any dissentient. 
It was decided to enter into a revised contract with the. Brockie- 
Pell Arc Lamp Company, owiog to the discontinuance of incandescent 
lamps on the street arc lamp standards, and by means of which a 
saving of £3 11s. per standard will be effected. 

The Vestry on Tuesday approved regulations for the supply of 
electric current to tenements on the Moira Plice ard Plumber's Place 
areas, where workmen's dwellings have been erected by the Vestry 
under the Housing of the Working Classes Act. Among the regula- 
‘ions are the following :— 


The main switches for regulating the supply will be under the oontrol of 
the superi: tendent. The current to the rooms will be turned on each day at 
dusk ana turned otf at midnight. From October Ist to March 31st, the current 
wil also be turned on at 5a.m.,and turned off at daylight. Tenants will be charged 
for the supply of electricity by an increase of the rent to the extent of 8d. per 
week for a two-room set, and 10d. per week for a three-room set, and such 
increased rent with any sums due for breakages, damages, or the like under 
these regulations will be recoverable as, and form part of tlie rent as and when 
the same becomes payable. One 16-c.r. lamp will be fitted in the living room, 
and one 8-c.p. lamp in each of the bedrooms, The Vestry will pay the cost of 
supplying and fixing wires and lamps and of renewing such lamps and wires 
excopt when broken or damaged by the tenant. 


The Scottish Borders.—The Lighting Committee of 
St. Boswells have instructed Mr. Purves, Edinburgh, to make appli- 
cation this aulumn for a provisional order for electric lighting. Д 
Parves has also suggested а scheme for Kelso, which he states to be 
admirably situated for the purpose, and the scheme includes the 
running of an electric tram from the town to the station. Hawick 
and Galasbiels have also schemes under considerati: n. 


Simla.— The electric lighting of Viceregal Lodge, Simla, 
will be thoroughly renovated next season at а cost of about 96,000 Rs. 
The present installation, which is 13 years old, is, according to a 
Delhi paper, obsolete and the plant now worn out. 


Stoke-on-Trent.— The Board of Guardians has appointed 
Mr. G. R. Peers, of Manchester, to make an examination of the work- 
house, and report to the Board upon the advisability and cost of 
installing electric light. 


(Continued on page 404.) 
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SHEFFIELD CORPORATION TRAMWAYS. a number of British and Continental cities in September, 
1896, to study the methods adopted there, with the 


THE city of Sheffield has a population of over one-third of inevitable result that electric traction on the overhead system 
a million, and covers an immense area, the outside measure- was adopted, as being most suitable for the conditions pre- 
ments of the boundary beinz 4 miles by 12 miles; it is also vailing at Sheffield. In 1897 powers were obtained for the 


very irregular, some construction of 
parts of the city | about 27 miles of 
being a quarter of | double track, in 
a mile higher addition to the 9 
above sea level than | miles already exist- 


ing, at an estimated 
cost of over 
£600,000, includ- 


others. It would 
seem that here is a 
splendid field for 


mechanical traction, ing electrical equip- 
the gradients being ment. The work 
too severe for animal has been carried on 


haulage, exoept on 
certain routes. The 
old horse tramways 
first laid by the 
Corporation in 
1872, and leased to 
u company, con- 
sisted of about 94 


rapidly, and the 
first 5 miles to be 
electrically equip- 
ped was inspeoted, 
on behalf of the 
Board of Trade, by 
Col. Marindin on 
August 25th for the 


milesof double line ; Railway Depart- 
they remained at | ment, and Mr. 
that figure for 24 STREET VIEW. Trotter on August 
years, when the 29th for the Elec- 


lease expired. The Corporation then took over the trical Department. The first section of the lines, from 
working of the lines, and set to work with energy to Tinsley to Nether Edge, commenced regular running on 


popularise and improve the system. A deputation visited Monday last; the Walkley section is also complete, but as 


ay 
— 


^5. 


€ "litre 


INTERIOR OF PowER HOUSE. 
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this abounds in excessively steep gradients, including some into the furnaces. The fans are two in number, direct 
of 1 in 10, the drivers are to have a lopger period of driven by enclosed engines, which as well as the fans were 
probation and training. made by Messrs. Thwaites Bros., Limited, Bradford. icv: 

The boilers work ata расе of 160 
Ibs. per square inch, and are provided 
with thermometers and water gauges to 
show the state of the draught; they are 
fired by hand with small coal, and are 
each capable of evaporating 8,000 Ibs. of 
water p2r hour. Four more boilers are 
on order, similar to those at present in- 
stalled ; they will be placed closer together 
—13 feet centres, instead of 17 feet 
6 inches—and there will be one fan to 
three boilers, instead of 1 to 2, as at 
present. Mr. Fell also intends to instal 
conveyors, with automatic weighing 
machines, which will record the weight 
of coal received and the amount delivered 
to each stoker. A wide trench is provided 
under the ashpit doors, to accommodate 
an ash conveyor; the ashes will be 
dropped direct into the conveyor, and 
carried into a receptacle from which they 
can be removed at convenience. 

Behind the boiler house there are coal 
stores, and a large tank, from which the 
circulation water is drawn. Water is 
admitted to the tank by means cf a pipe 
from an adjoining “goit,” or cut from 
the River Don, which flows past the 
site of the works, practically making 
it an island; the water is returned dire:t 
into the дой. The engineer’s office is to 

The whole of the line work on the Nether EJge and be situated behind the boiler house, and over the former is a 
Tinsley sections was done by the British Thomson-Houston feed-water tank holding 11,000 gallons. | 
Company. The equipment, including the generating plant, The steam pipes are of lap-welded steel with screwed 
&c., was contracted for by the British 
Thomson - Houston Company, Limited. 
The extensions are being carried out by 
the Corporation staff. 

The power station consists at present 
of a building 110 feet wide, 90 feet long; 
the work of doubling the length is already 
in progress, and part of the additional 
machinery is almost ready for erection. 
The boiler house adjoins the engine 
room, and as will be seen from our 
illustrations, is very different from what 
we are accustomed to find in electricity 
works. 

The boilers аге of the marine “ wet- 
back” multitubular type, and stand upon 
cast-iron chairs, without brick setting. 
They were built by Mesers. Vickers, 
Sons & Maxim at Barrow, and fitted with 
“Serve” tubes, “Ellis & Eaves" induced 
draught system and air heaters, by Messrs. 
John Brown & Co., Limited, Sheffield. 
Each boiler has two furnace tubes of the 
"Purves" ribbed type, somewhat ге- 
sembling the Fox corrugated flues, but 
with ribs at intervals only; the com- 
bustion chamber, as the name “ wet-back ” 
implies, is entirely within the boiler, and 
the gases are returned to the fore end by 
“Serve” tubes of welded steel, which 
provide a large heating surface by means 
of inwardly projecting longitudinal ribs. 
The waste gases pass into a smoke box 
over the furnace doors, then through a 
large number of vertical tubes into the 
common flae above the boilers; from this 
they are drawn through trunks by fans 
and driven up the short steel chimney 


STREET VIEW. 


8 
shaft, or at slack times they escape by a ieee 
natural draught. The air supply to the Ar us 

furnaces is admitted through traps seen 
in the front view of the flue, round the 
up- cast tubes from the smoke box; it 
then flows round the sides of the latter MARINE BOILERS. 
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flanges; no ring main is used, the boilers being connected to 
a single large header running along the boiler house wall; 


from the header a pipe is led to each engine, passing through 


a separator immediately above the high pressure cylinder. 
The steam junction 
valves in the boiler 
house, and the feed 
check-valves are of 
Hopkinson's make ; 
all the piping was 
supplied by the 
Best жыз Мапп- 
facturing Company, 
of Philadelphia. 
The condensing 
lant consists of a 
heeler Ad- 
miralty” surface 
condenser having в 
tube surface of 
1,900 square feet. 
The condenser is 
mounted directly 
upon Wheeler com- 
bined air and cir- 
culating pumps, 28 
shown in our photo- 
graph, in which also 
the relief valve to 
atmosphere is seen 
above the con- 
denser; the steam 
cylinder is 14 inches 
diameter, the air 
and water cylinders 
16 ioches diameter, and the stroke is 16 inches. . The 
outfit is capable of caring for 19,000 lbi. of steam; it 
is fitted with Wheeler patent tubes, made of solid drawn 
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CONDENSING PLANT. 


brass, well tinned inside and outside, one end of the 
tube being drawn thick and having a thread chased on 
same, and screwed directly into the tube plate, thus making 
mechanical and permanent joint, which will always be 
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STREET VIEW. 


tight. The other end of the tube is secured by means of 
ferrule and corset lace packing which allows for the fall 
expansion and contraction of the tubes. 

Both the air and circulating pumps are operated by one 
steam cylinder. 
This steam cylinder 
is fitted with the 
maker' improved 
valve motion, which 
can be adjusted to 
run 8 fall length of 
stroke underall con- 
ditions of speed, and 
there is no loss of 
motion, so that the 
economy in running 
this set is claimed 
to be very low. 
In the heater the 
same type of tube 
is used as in the 
condenser. The 
tubes are made of a 
large size, so that 
there is ample water- 
way and no choking 
of the feed - water 
on its way to the 
boiler. The ares of 
the tubes through 
which the water 
passes is from five 
to six times the 
area of the feed 

Pipe. Two more 
condensing sets similar to this are about to be erected. There 
is a horizontal Wheeler feed-water heater placed between the 
feed pumps and the boilers for utilising the heat of the 
exhaust steam from the auxiliary plant; the feed-water 
passes through tubes, the steam being outside. A pair of 
Edmiston feed-water filtera are also provided, and are 
arranged so that the feed can be sent through either or both 
filters, or through a by-pass as desired. There are two 
“ Manobester" vertical duplex pumps, made by Messrs. 
Pearn & Oo., Limited, with cylinders 54 inches diameter, 


B. T. H. RAILWAY GENERATOR. 


rams 8} inches, and stroke 5 inches. These, with tha feed- 


heater and filters, are placed beneath the floor of the engine 
room. | | 

The engines are of the Allis“ horizontal tandem compound 
condensing type, three in number, with cylinders 12 and 22 
inches x 80 inches stroke; their normal speed is 135 revolu- 
tions per minute, with a steam pressure of 150 lbs. per 
ethers inch.  Reynolds-Corligs valve gear is used, with trip 
admission valves, and a gravity governor resembling the 
familiar Porter pattern. A jockey pulley running on the 
governor belt is connected by a loose link with the gear, во 
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that if the belt breaks the engine is stopped at once. The 
fly-wheel is 12 feet in diameter and weighs 6 tons. 


The dynamos are standard B.T.H. six-pole railway gene- 
rators, with dram armatures about 4 feet 6 inches in 
ашар; 1 foot 6 inches со:е width, and weighing 7 tons 
each. 


ALLIS ENGINE AND B.T.H. GENERATOR. 


The normal maximum outpnt is 225 kw. at 500 volts. 
The field magnets are compound wound for constant pres- 
sure (within 2 per cent.) at all loads, with constant speed 
and fixed position of the brushes. The dynamo is coupled 
direct to the engine, with the fly-wheel between, and two 
bearings only are . The brasses are supported in the 
middle, so as to be capable of a certain amount of self- 
adjustment, and the journals are oiled with drip 
lubricators. | | 

The normal rated output of the engines is 850 1 H.P., but 
they are able to drive the dynamos at 25 per cent. overload, 
and the latter are designed to allow of this. An equalising 
switch is mounted on a pillar close to each generator, for 
parallel running. 

An overhead travelling crane, to lift 20 tons, and made by 
Messrs. Booth & Bros., Limited, of Rodley, traverses the engine 
room. The latter is 100 feet long, 50 teet wide, and 40 feet 
high to the spring of the roof, while an extension 84 feet in 
length is already partly built. When completed, the room 
will be a very fine structure. Foundations are being laid for 
four additional generating sets, two of which are nearly 
ready for delivery. These will consist of B.T.H. dynamos of 
500-Kw. output coupled to vertical engines, cross compound, 
with Corliss valve gear, made by Messrs. Cole, Marchant and 
Morley, of Bradford. The armature and fly-wheel will be 
placed between the high and low pressure engines, and the 
whole will be mounted on a single componnd cast-iron bed. 
The engines are designed for 800 І.Н P. at 90 revolutions per 
minute, and we are able to take 25 per cent. continuous 
overload in addition, if required; the fly-wheels, 18 feet in 
diameter, will weigh 28 tons each. А small 25-Kw. coupled 
set, supplied by Messrs, T. Scott Anderson & Co., Sheffield, 
and consisting of a Silvertown dynamo and a Clench engine 
with fly-wheel governor, is used to ran the glow lamps in 
the worke. 

The switchboard consists of three dynamo panels, two feeder 
panels, and two Board of Trade panels. The instraments, with 
the exception of Messrs. Elliott’s recording ammeters and 
voltmeters, are all of the Weston illaminated dial type, and the 
switch-gear is of the usual B.T.H. type. Two of the Weston 
voltmeters are mounted on a swing bracket at one end of the 
board, so as to be visible to the attendant from any part of 
the switchboard. As may be seen in our general view, & 
large space has been left between the generator panels and 
the rest of the board, to provide for four generator panels 
for the extensions which are in progress. 


The board itself consists of white marble panels, sup- 
ported in a cast-iron frame, and was pp by the 
B.T.H. Company. The arc lamps in the works are rau off 
the traction bus bars. 

There are four feeders—two to Walkley, one to Nether 
Edge, and one to Tinsley—each to carry 300 amperes. 
The feeders are joined in pairs, and 
pass through two K type circuit 
breakers. | 

The cables are of the Callender type, 
insulated with jute saturated with fine 
bitumen, lead covered, taped and braided, 
with & specified insulation resistance of 
not less than 700 megohms per mile 
after 24 houre' immersion at 60? F. After 
laying and jointing, the cable must with- 
stand a pressure of 1;000 volts for one 
hour. Messrs. Callender also supplied. 
the cables connecting the trolley wire with 
the various feeder pillars, the return feeder 
cable, and the three-core test cable, the 
total length being over 13 miles. 

The trolley wire feeders are 0°3 square 
inch in cross section; the return feeders 
Ton Tinsley and Nether Е ісе 0:6 square 
inch. | 

The overhead construction consists 
chiefly of bracket suspension, with centre 
and side poles; a good example of the 
former 1з seen in our photograph of South 
Street. There is a small amount of span 
wire work, which we show in a view of 
Fitzalan Square, as well as an interesting 
junction in the same neighbourhood. The 
line material is all of the B.T.H. standard 
type; the poles and brackets were made by Messrs. 
J. Spencer, of Wednesbury, and these, we think, show a 
distinct improvement in appearance over the ordinary designs. 


FANS. 


Some few of the poles were supplied by Messrs. MacFarlane, 
of Glasgow, direct to the Corporation. 

The feeder pillars are of the B.T.H. type, and divide the 
trolley line into sections of a quarter of a mile each. 

The track is laid on a 6-inch conorete foundation with 
rails weighing 108 lbs. per yard, made by Barrow Haematite 
Steel Company, Barrow-in-Furness, and bonied with Chicago 
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e 
bonds. The special work at points and crossings was made 
in crucible cast-steel by Messra. Askham Bros. & Wilson, 
Limited, of Sheffield. We show in one of our illustrations 
a view of an important junction, known as the Eoolesall Road 
junction. This was laid in about a fortnight, and lea is to 
three important districts, Heeley, Nether Edge, and Ecolesall. 
All the points and crossings (36) were made in crucible cast- 
steel, to special angles required, by Messrs. Askham. In addi- 
tion they have also supplied the drain rails, of which there are 


some hundreds. used upon the Sheffield tramways, also patent 
sole plates for janctions, The patent poiot and the drain 
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FIXED POINTS. 


rail are shown in the small cuts. We understand that the 

tent points, of which some thousands have been made, 
ave never yet failed. The loose part, or tongue, being 
made of forged steel, is not liable to break, and can be 
easily renewed. The drain rails are cast in crucible steel, 
and take the place of the ordinary rails for their length, 


The total length of line equipped by the B.T.H. Com- 
piny is 5} miles (double track). The rails were laid by 
Corporation workmen, and the overhead construction on the 
Walkley route was carried out in the same way. The 
fittings were supplied by the Electric Tramway Equipment 
Company, of Birmingham, and the trolley wire by Messrs. F. 
Smith & Oo., of Halifax and Manchester. The amount of 
double track laid at present is about 12} miles, most of 
which is ready for electrical working. 

There are 52 electric cars already, and the number is to 
be increased to 80. Double-deck cars are employed on the 
Tinsley-Nether Edge ronte, weighing 8 tons each when empty ; 
but the gradients on the Walkley station are во severe (82me 
1 in 10), that single-deck cars alone will run on that route, 
weighing 7 tons each, empty. ash oar, in addition to the 
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DRAIN RAIL. 


usual hand brake, has an electric brake, a slipper brake, and 
trailing Spencer’s wedges or scotches. The electric brake 
consists of two discs, one keyed to the shaft with a feather, the 
other fixed to the frame of the truck, and fitted with a coil 
energised by the motors acting as generators. Hard steel 
wearing blocks are embedded in the discs, and show a 


SPECIAL WORK AT ECCLESALL Roap JUNCTION. 


about 5 feet. When connected with the sewers, the roads 
are drained by means of the slot cast in the groove of the 
rail, which allows the water to flow freely through. This 
arrangement is said to save their cost in six months by 
reduced repairs, . 


marked improvement in the wear and in the smoothness of 
action of the brake. 

The slipper brakea are to be used in descending steep hills, 
to get the car under control, while the magnetic and other 
brakes are used for regulating the speed. The slipper is 
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worked by a large hand wheel outside the ordinary brake 
handle. The object of the trailing wedge or ecotch is to hold 
the car fast when it is stopped while going up an ascent; the 
wedge blocks or scotches are dropped behind the wheels by 
а special handle attached to the dash on the left-hand side of 
the platform. The handle operates the wedge blocks behind 
the leading wheels, The Mossberg and the Roller Bearings 
Companies’ bearings have b:en supplied to some of the 
cars ав an experiment. The trucks are of the Peckham 
extra long cantilever extension type, and were 
supplied to the B.T.H. Company by Messrs. R. W. 
Blackwell & Co. The car bodies are mostly of the top-seat 
type, built by Messrs. Milnes & Oo., Birkenhead, and are 
capable of seating 22 passengers inside and 29 ont. The 
length over all is 27 feet 6 inches, width over all 7 feet. 
The approximate weight of the bodies is 65 cwt. each (with- 
out trucks or passengers). The single-deokers carry 28 
passengers each. All the cars are fitted with G.E.-52 trac- 
tion motors, of which we gave an illustration last week; the 
controllers are of the B.T.H. manufacture, type B 18, and 
there is a magnetic circuit-breaker on each car. The side 
trolley post is just the same as at Bristol, and is very neat. 
Each oar carries 12 lamps, of which 10 only are alight at 
one time; these give an excellent illumination, amply suffi- 
cient for reading. 

Two sample smoking cars are on order, upon which Mr. 
Fell has spent a considerable amount of time and skill. Each 
has a small body in the middle, seating 16 perrons, and a 
vestibule at each end seating six persons ; but in one case 
the vestibule is provided with open lattice sides, in the other 
it is fitted with sliding windows. The driver's platform is 
completely shut off from the vestibule by a glszed partition. 

Thirty cars and trucks have recently been ordered from 
the Preston Railway and Tramway Carriage Works, Limited, 
15 of which will have Brill trucks, and the remainder Peckham 
trucks. These will be fitted by the British Thomson-Houston 
Company, Limited, with equipments similar to those described 
above. The latter company has also on order 25 other 
equipments, 18 double-deck cars and trucks, two eight-pole 
500-Kw. generators, two generator panele, and one feeder 
panel, in addition to the original contract. 

We have to acknowledge our indebtedness to Mr. Fell, the 
city tramways electrical engineer; to Mr. Moller, the resident 
engineer of the B.T.H. Company, and to other engineers 
engaged upon the work, for their assistance in drawing up 
this description and for their courtesy to our representatives 
on the occasion of their visit; also to the British Thomeon- 
Houston Company, Limited, which has furnished us with 
numerous details of the plant. 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 398.) 


Stowmarket.—The Council will not allow the Suffolk 
Electricity Company to lay wires under a certain roadway for the 
purpose of supplying electricity to the Hast Stow Rural District 

un 


Todmorden.—The Council has decided to call in an 
expert to report on the question of erecting works for the generation 
of electricity for the purposes of lighting, electric traction, motive 
power, ard as to sui area and the tive advantages of steam 
and water power. 


Turkey.—We read that Sir E. Ashmead-Bartlett, M.P., 
gave a grand banquet at Oonstantinople last Saturday, to celebrate 
го aa of the first electrical concessions ever obtained in 

у. 


Valparaiso.—The Review of the River Plate says that 
a »yndicate, called the Electrical Oorporation, Limited, has been 
formed for the purpose of acquiring the concessions granted by the 
Municipality of Valparaiso to Mr. Josiah , M. I O. . The 
syndicate 18 backed by some of the most powerful capitalists in 
London, who are prepared to provide the whole of the capital required 
for the construction. Mr. Harding recently returned to Valparaiso 
from Liverpool, accompanied by Mr. Maclaren, the engineer to the 
corporation, who will come back to England after the above-named 
preliminaries are arranged, and Mr. Harding will then remain as the 
representative of the company. Although steam will at first ba used 
for generating the electricity, it is expected that water-power from 
the River Aconcagua will ultimately be transmitted electrically for 
the purpose of supplying the necessary current, not only for the tram- 


ways, but also for lighting and power throughout the city. ff. 
capital for purchasing and transforming the existing horse tramways 
will be also ready, во that a complete system may be installed as soon 
as possible. 

Wakefield.—Mesers, Laing, Wharton & Down are 
pushing on with the electric lighting, heating, and power installation 
at the Wakefield Asylum. The engine house contains four sets of 
steam dynamos, two driven by 100 н.Р., and two by 120 н.р. Willans 
engines. Electric radiators are provided. The number of wm d is 
2,800, of which about 56 are arcs. The work has been in hand for 
about nine months, and is now completed. Mr. H. Key has super- 
vised the carrying out of the work. 


Walker.—A deputation from the Council has visited 
Oldham and Rochdale for inspecting the electricity works. Negotia- 
tions has been opened with the Newcastle Corporation for the 
purchase of a site for electric works. 

Winchcombe,—The Rural District Council has granted 
formal assent to the Corporation of Oheltenham to establish certain 


electric works in the parishes of Bishop's Oleeve, Southam, and 
Wocdmancote. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The laying of rails and preparation of track 
for the electric tramways is proceeding with great expedition in the 


hands of Messrs. Macartney & M'Elroy, of London and New York. 


Bedford.—The Electric Light Committee recommends 
the laying of a light railway between Bedford and Kempston. 


Blackpool,— Several drivers of cars on the Боро 
and Fleetwood Blectric Tramway have been fined sums varying 
10s. to 20s. for furicus driving. 


Bradford.—The Tramways Committee has let the contract 
for the rails and granite setts which will be required in the con- 
struction of three new electric lines: the White Abbey, the Thornbury 
and Stanningley, and the Lister Hills. The contract of the Demerbe 
Company for tha whole of the rails was accepted, and the order for 
the setts was divided among teveral firms. ive or six years ago, as 
an реше for the benefit of the Oorporation, the Demerbe Com- 
p.ny laid a short length of their rails on the Leeds road section of 
the Bradford tramways from Chapel Street to Harris Street, a portion 
cf the line сро which the traffic is particularly heavy. The result 
has been highly eatisfactory, and when the Bolton road electric tram- 
way was constructed the rails were used for a length of 1,000 yards, 
from Bolton Oburch to the city boundary. They were also used by 
the Eccleshill District Council for another lengh of 1,000 yards in 
their district. That they have answered the purpose is shown by 
the committee's decision to use them solely in the construction of the 
three new lines. It is stated that the cost of the construction with 
er Demerbe rail is abc ut £320 per mile less than with the old girder 


Darlington.—At Monday’s meeting of the District 
Council a communication from the Light Railway Oommissioners 
was read, stating that the Commissioners had decided to submit to 
the Beard of Trade an order authorising the Dari light 
railways. They recommend that the electric energy should be sup- 
plied by the Ocrporation of Darlington, and it was hoped that the 
promoters, before the scheme was finally sanctioned by the Board of 
Trade, would have made this arrangement, 


Darwen.—At the last meeting of the Town Council, a 
statement was made upon the agreement which it was proposed to 
enter into with the Blackburn Corporation for working the recently 
acquired tramway between the two towns. It was proposed that 
inatead of Blackburn paying a definite sum to Darwen and taking the 
whole of the receipts, the two Corporations should take the receipts 
in their own districts. The cost would be divided accordiog to 
mileage. It was expected that the work of converting the tramways 
to the electric traction system would take about 12 months. 


Eccles.—The Corporation General Purposes Commitice 
has considered the report of the town clerk as to the proposed con- 
struction of electrical tramways from Salford to Whitefield. Six ou 
of the nine districts represented at the joint conference, voted for a 
syndicate carrying out the whole of the scheme and three against. 
The borough surveyor, Mr. A. O. Turley, has prepared a scheme for 
the reconstruction of the tramways for electrical purposes. The 
length is over two miles, and the estimated cost of the reconstruc- 
tion of the track, together with the provision of 10 passenger cars and 
the necessary plant, is £32,550. 


Electric Railway Construction in Germany.—The 
Society of Arts Journal says that of the most important German 
cities, Aix la Ohapelle, Brunswick, Chemnitz, Dresden, Hamburg, 
Hanover, Leipzig, Munich, and Stetten have almost completely 
abandoned horse cars, and are supplied by electric roads. In the 
cities of Berlin, Breslau, Cassel, Cologne, Frankfort-on-the-Main, 
Düsseldorf, Barmen, Elberfeld, Königsberg (East Prussia), and other 
places, horse lines are being ccnverted into electric roads, and most of 
these have suburban electric roads completed. According to the 
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United States Consul at Düsseldorf, a large number of electric lines 
are being constructed in the country districts about Aix la Obapelle, 
Bochum, Gelsenkirchen, Düsseldorf, Vohwinkel, Elberfeld, Barmen, 
Elbthal, Essen, Krais, Hoerde, Reisengebirge, Waldenburg (Bileeis), 
Witten-Ruhr, and in the mining districts cf the Saar (southern 
Rheinland), and in Upper Silesia. In 95 cities and districts, not 
mentioned in the above lists, electric roads were in the course of con- 
struction on B:ptember lst last, in nine of which the roads were 
completed and put iato operation before the close of the year, so that 
at the beginning of the year 1899 there were 77 cities and districts in 
the empire supplied with electric roads. In 35 of these places exten- 
sions were being made to the lines in operation on September 1st, 
1898, some of which were completed before January ist. From a 
return which has been prepared on the subject, it appears that there 
were on September let last 888 miles of electric roads as compared 
with 595 miles at the corresponding date in 1897. There were in 
Beptember last 3,190 motor cars as compared with 2,255 in 1897. 
Adding the roads put in operation since January Ist, 1899, it is esti- 
mated that there are now 930 miles of electric roads, with a total of 
1,300 miles of tracke in Garmany. From the city of Düsseldorf there 
are now four suburban electric lines completed. From Diisseldorf to 
Orefeld about 12 miles, from Düsseldorf to Rattigen about 8 miles, 
from Dü«seldorf to Benrath about 6 miles, and from Diissldorf to 
Kaiserwerth about 5 miles. 


Electrical Omnibuses.—Whilst London has been 
promised and been expecting during the past year or two the arrival 
of a atreet service of Geotrie omnibuses, the centre of promise now 
appears to have been transferred to Berlin, according to a Financial 
Times corespondent. The General Omnibus Company of that ci 
has in the municipal authorities that, in accordance wi 
previous arrangements, a line of electric omnibuses will be experi- 
mentally placed on the streets during the present month in connection 
with the International Exhibition of Motor Oars, and that at the close 
of the exhibition the number of electric street cars will be increased. 


Baitable provision has been made for the reo g of the accuma- 
lators with which the omnibuses will be equip and the company 
hopes that the experiments will afford a practical test of the com- 


mercial value and prospects of electric omnibuses for the purpose of 
dealing with the traffic of a large city like Berlin. 

On Sunday last electric omnibuses were placed on the Berlin 
streets for public hire, the fare for about one mile being 20 ige 
(about 2d.). The speed is nowhere to exceed eight miles an hour, 
They are to run for the present in connection with a motor car 
exhibition, but should they prove a success the police are prepared to 
permit their general use. 


Greenock.—The Law and Finanoe Committee of the 
Police Board conferred with a apation from the Greenock and 
Port Glasgow Tramways Oompany week, with a view to doing 
away with the deadlock in the negotiations with to the future 
wor of the tramways and the adoption of o traction, 


Italy.—Ingegneri Arno & Caramagna is the style of 
a new firm which just been formed in Turin, with a capital of 
£4,000, to introduce a new conduit system of electric traction. 


Leeds.—The work required to be done before a servioe 


-of electric cars can be permanently run between Boar Lane and Head- 
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before the Oity Council at а special 


. & provisional order fur the construction of the 


ingly is still unfinished, says the Leeds Mercury. In the early р of 
the year the members of the 5 Committee thought that the 
cars would be running by the end of June or the begi of July. 
They are still devoting their energies to pushing forward the work at 
the generating station. Only the engine and dynamos need com- 
pletion ; everything else is cally ready. Great efforts are being 
made by members of the cil to have the service in operation by 
Novem 1st. There are now 41 electric cars in the city. 
For the ordinary service between Kirkstall and Roundhay 21 are 
used, though at uy periods 30 are employed. By the time electric 
cars are required for the Headingley route, probably there will be 
another dozen motor-cars to hand. The tramway shed at Ohapel- 
town is now being adapted for the accommodation of electric cars. 


Liverpool.—Since the joint report of the city engineer, 
the city electrical engineer, and the general manager was issued in 
regard to a scheme of electric tramways for the whole city, the Tram- 
ways Committee have carefully considered the schedule of p 
new linee, with the result that 19 have been deleted out of the 42 
proposed. The remaining lires, together with one or two additions 
not included in the report, will, says the Li i Mercury, come 
meeting to be held on Wednes- 
day, October 4th, when the Council will have to consider, and if 
thought expedient, approve of a memorial to the Бого 5 Trade for 
ed lines. 

At Wednesday’s meeting of the Oity Council the Tramways Com- 
mittee asked for authority to reconstruct the lines for electric trac- 
tion from Old Haymarket, along Victoria Street and North John 
Street to Lord Street, at an estimated cost of £4,284 for permanent 
way and paving, and £729 for overhead electric equipment. 


Luton.—Mr. A. T. Snell has reported to the Oorporation 
re electric traction. Notes are given of the Brussels system. The 
cost of the overhead wire system is given at £7,000 per mile and the 
eonduit £11,000. 


Newcastle.—The 14 tenders submitted for the boilers for 
the new tramway power station has been referred to the chairman of 
e ‘Tramways Committee and the town clerk to report upon. Mr. 
we, the oity engineer, advisee the use of single.deck cars to accom- 
modate 20 to 25 persons. The committee has agreed to this, but 
double-deckers will be also obtained for the Gosforth and Byker 
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sections and to meet additional traffic. The en т will report as to 
the cost of erecting car sheds. Mr. Charles Hop n has reported on 


the subject of lighting the thoroughfares with electricity. Arc lamps 
placed 40 yards apart on alternate sides of the main streete, and 80 
yards apart in the outekirts, are recommended. Each lamp will cost 
£30, and the interest and redemption would amount to £5 15s. per 
lamp per annum. The cost of current would bring the cost per lamp 
per annum to £16 13s. 9d. There ате at present 23 electric lamps in 
use at £42 per lamp, and the Electric Sapply Company has offered to 
charge £18 per lamp if 100 are erected. 


Sheffield.—On Monday the electric tramways, which are 
described elsewhere in this issue, were publicly inaugurated, the 
mayor setting the first car in motion. The guests numbering about 
200, afterwards rode over the route in the new cars, subsequently 
inspecting the power station and sheds. 


Staflordshire.—AÀ Birmingham paper says that the 
British Electric Traction Oompany are p with the recon- 
struction of the Dudley and конар tramways, and their 
conversion to a 3 feet 6 inches gauge, the object being to assimilate it 
with that of the Dadley and Stourbridge and Kinver lines. The work 
will be pushed on vigorously, and it is hoped by the middle of next 
summer electric cars will ba running on the Dadley and Wolver- 
hampton line. 


Sunderland-South Shields.—It is stated that the 
British Electric T-action Company proposes to connect Sunderland 
and South Shields, also Hsbburn and Jarrow, with electric 
tramways. 


Sarrey.—The Highways and Bridges Committee of the 
Sarrey Oounty Council have prepared a memorandum for the con- 
sideration of the local authorities of Sarrey, in the course of which 
they say that the fact “that the London County Council proposed to 
introduce light railways into Burrey and that extensive schemes for 
the county have been brought forward by other parties, hava led this 
Oounty Council to move in the matter, and to endeavour to secure 
in the interests of the county that a carefally-devised scheme, 
designed to meet the convenience of the inhabitants generally, shall 
ba prepared for consideration and discussion as early as practicable. 
The first portion of the scheme will naturally deal with the districts 
more immediately adjoining the county of London, but eventually 
the requirements of the whole county must be considered ; hence this 
invitation is made to all local authorities to express their views and 
to make pro в if they desire to do во, and communicate them 
to the Highwaya and Bridges Oommittee of this Council by 
October 20th." 


Worcester.—The Streets and Electricity Committees 
reported to the Oouncil on Tuesday regarding the application of the 
tramway company for the Oouncil's co-operation in extending and 
improving the tramways. The company also proposes to construct 
light railways from the O:oss to Kempsey and Red Hill. А deputs-. 
tion from the company had explained their _propomls, and on the 
advice of tho engineer consulted by the Committee, Mr. Waller, the 
deputation were asked to submit a draft agreement showing the >в 
terms they could offer with reference to the price to be paid for 
electric current to be obtained from the Oorporation for existing 
tramways and extensions and proposed light railways, and other 
details. After consideration cf the reply of the company, the Oom- 
mittee passed a resolution that they would not advise the Council to 
consent to the Worcester Tramway Company's application for power 
to construct light railways in the city, but recommended the Council 
to oppose that application, and to take over the existing tramways at 
such time as was thought best, and to reconstruct them and to con- 
struct such additional tram ways in the city as might be considered 
necessary, and to work the whole of the tramways. The company 
expressed disappointment at the recommendations of the Committee, 
which aimed at the defeat of the company’s scheme, without makin 
any definite alternative proposals. The project of the company had 
been to at once introduce into the city an improved electric system 
of tramways, and to extend similar advantages to all the principal 
suburbs and adjacent villages, the application for powers to construct 
light railways to Red Hill and Kempsey being preliminary only to 
farther extensions for opening ont the whole of the environs of 
Worcester. If the project was opposed by the Oouncil, they would 
bave to consider the necessity of advising the company to withdraw 
from the scheme altogether, and probably the much-needed light 
railways to places like Kempsey, Ombersley, Powick and Hallow 
would be wholly frustrated. It was not for them to express an 
opinion upon the wisdom or probability of the municipality embark- 
ing upon a speculative expenditure, the ere ee portion of 
which their advisers es'imated at £73,000, w was not likely to fall 
short of E100, C00, and from which the same advisers estimated a 
return of only £2,884 a year. | 


TELEGRAPH AND TELEPHONE NOTES. 


Cables in the Pacific—We make the following extract 
from an able article on “The New Pacific,” which appeared in a 
recent issue of ithe Saturday Review:—“If Great Britain does not 
remain mistress of the Pacific as of other seas, the fault will be that 
of her sons under the Southern Oross. Federated Australia should 
count for at least as much as Japan; Oanadian interests will, be 
весога only to those of the United States; British interests in China 
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are predominant, and the measures taken to protect them costly. 
From Hong Kong to Sydney, from Sydney to Vancouver, from 
Vancouver to Hong Kong, British interests eclipse all others. Ina 
very large measure the future depends on the development of the 
spirit of unity between Australis and Canada under the fosteriog 
ægis of the mother country. The British Pacific cable will be both 
sound business in itself and an excellent sign and symbol of British 
solidarity. The United States will not probably be far bshind with 
a cable from San Francisco to Hawaii and the Philippines. Neither 
Australia nor Canada is blind to the opportunities latent in the 
waters which at once unite and separate them. Of that they have 
given ample proof in the last few years in the starting of steamsbip 
lines, in their readiness to b2ar their share in the cost of constructi 
the proposed cable, and in their attitude on the subject of imperi 
defence. Australian federation is as momentous a fact in Pacific 
history as was the triumph of Japan in the war with Ohina. Both 
events mean that new powers have arrived prepared to dispute with 
all comers for their respective rights. Australia a nation, however, 
will enjoy dignities, and must face responsibilities unknown to the 
individual colonies.” j 


Continental Telephony.—lIt is stated that in consequenoe 
of the increased telephone traffic between Berlin and various places 
in Denmark, a new liue will shortly be opened. Telephonic connec- 
tion is now being established between Berlin and Warnemiinde, 
whence a telegraph cable runs to Gjedcer. | 


Dover Telephones.—The town officials are to report on 
the question of municipal telephony. 


Harrow Telephone Service.—It is stated that the 
National Telephone Company has threatened to disconnect the Harrow 
subscribers from its Үмүтү in consequence of certain disagreements 
кта раш and the Middlesex County Council regarding way- 
eave rentals. 


The Pacific Cable.—A correspondent of the Financial 
News writes: Unlooked-for delay bas arisen over the steps to be 
taken to secure the laying of the proposed cable across the Pacific 
to Australia. The Imperial Government and the Canadian and 
Australasian Oolonies have come to terms, and the Colonial 
Legislatures are passing the necessary resolutions authorising their 
Governments to contribute to the cost. New South Wales is the 
only one that has not, though it is understood there is no fear as 
far as finance goes. Meanwhile the Colonial representatives in 
London appear to have got at loggerheads. On the committee to be 
set up Australasia has been allotted three representatives, Canada 
taking two seats and the Home Government three. New Zealand 
wants one of the three Australasian seats definitely allocated to her, 
because of her separate contribution and her geographical position. 
All the other Oolonies are willing, with the exception of New South 
Wales, who іє standing out for no earmarking’ of any representation. 
Ia consequence cf thie, the whole matter of the representation has 
b:en referred to the O»lonial Governmerts, and a couple of months, 
which could Lave been usefully spent in going into preliminary 
questions relating to cost of construction and maintenance, have been 
wasted. In fact, nothing has been done; and unless the Colonial 
Governments come to an understanding much quicker than their 
London representatives seem able to do, the question will have to be 
hang up for an even more indefinite period ; for the Agente-General 
leave at the end of this month for America, to attend, at Philadelphia, 
the International Commercial Confereroe. Great irritation and 
annoyance exist in colonial circles over this delay." 


Telegraphic Interruptions and Repsirs:— 


OA BLAG. Down. Repaired, 
Amazon Company's c.b!e— 

Cable beyond Garups... April 4tb, 1898 ... - 
La‘akia-Cyprus 4  ..Juns£0tb, 1899 ... ^  .. 
Accra-Grand Bassam.. .. Augus: let, 1899 ... zs 
Oorea-Ja T is .. Avga-t 7th, 1699 ... dis 
Cheik Satid-Perim ... .. Вер. 3rd, 1899 ... ese 
Jamaica-Colon Jace 30°b, 1899 ... one 


Jamaica-Porto Rico (Ponce) August 15th, 1699 .. BH 
Cape Haitien-Pu: 1t» Plata... August 215, 1899... August 31st, 1899 
Саре Haitien-Mole St. Nicolas August 21st, 1899... Sept. 1st, 1899 


LANDLINBS. 

Communication between | 

Salonika and Monastir ... March 23rd, 1899 ... 
Communication between 

Bolama-Bissao ... .. July 28th, 1899 ... TA 
Puerto Plata-St. Domingo... August 23rd, 1899 ... 8 ‘pt. let, 1899 
Communication with Cam. 

peche and all offices beyond > August 31st, 1899... Sept. 3rd, 1899 

Yacatan (Mt xico) 
Linesfrom Haiti to Gonaives, 

Gros Morne, Port de Paix 

Plaisance, and Cape Haitien August 18th, 1899... 

Port au Prince to Miriba- 

lais and Jacmel 


Telegraphic Rates to South and Central Africa. — 
The London Gazette for last Tuesday states that on and sfter the 1st 
inst. the following rates will be charged for each word in telegrams 
to the undermentioned countries and territories in S. uth and Central 
Africa:—Cape Colony, Natal, Orange Free State, Tranevaal and 
Zululand, 4s.; British Certral Africa (Nyassaland), 45. 53. ; Portu- 
guess Esst Africa—Beira, Fontesvilla, Anco. zi, Bandara, Candids, 
Chimara, Chinde, Chiromo, Inmbo, Macaze, Maquivalvilla, Masan- 


wants tenders for e. i. floor 


gona, Mbgurrumba, Mechure, Mhassenge, Mul srara, Ntumbe, Pinda, 
Quaque River, Qailimane, Singal, Tangalene, Tete and Vicente, 4s. 6d. ; 
Swakopmund (Garman South-West Africa), 4s. 2d.; Norzthera 
Rhodesia, 4s. 5d.; aad Southern Rhcdesia, 4s. 6d. 


Uganda Telegraphs.—In a not» on the departure of 
Bir Н. Н. Johnston's expedition for Uganda last week, the Times says 
that direct communication between the Imp rial Government and 
its representatives in Uganda is now a fait accompli. The telegraph 
line has in fact reached the shores of Victoria Nyauzs Tae wire is 
working admirably, and telegrams are now constan'ly being received 
at Downing Street from the acting Commissioner well within 24 
hours of their despatch from Uganda. 


CONTRACTS OPEN AND OLOSED. 


Barking Town.—October 24th. The District Council 
wanta tenders for boilers, pipe work, two 100. Kw. steam dynamos, 
switchboard, motor and care, trucks and electrical equipment, 
overhead equipment, underground feeders, conduits, road work, &c., 
for the Barking and Beckton light railways. See “Official Notices ” 
September 1st. 


Barnsley.—September 16th. Tenders are wanted for 


electric light wiring and fittings at the Harvey Institute, Eldon 
Street, for about 700 lights. See Official Notices August 18th. 


Belfast.—S:ptember 31st. The Electric Committee 
plates and w.i. rails for the electric 
light department. Specifications from the city electrical engineer 
on payment of one guinea, returnable as usual. 


Bermondsey.— September 18th. The Vestry wants 
tenders for electric lighting work at the Town Hall. See Official 


Notices September 1st. 


Blackbarn.—September 20th. The Corporation wants 
tenders for 40 electric cars and two 256-kw. steam dynamos. Se 
“ Official Notices” this week. 


Carlisle.—September 11th. The Corporation wants 
tenders for extension to steam, drain, and feed pipes, feed DN. 
and extension of economiser at the electricity works. See Official 
Notices" August 18th. 

Carlisle.— S ptember 18th. The Corporation wants 
tenders for extension of switchboard for dynamos 5 and 6, and for 


traction work. S:e Official Notices" September let. 


Darwen.—S-ptember 25th. The Oorporation wants 
tenders for a high speed vertical engine апі dynamo (300 to 350 xw.) ; 
also awitch work. Bee Official Notices to-day. 


East Ham.—September 9th. The Urban District Council 


wants tenders for ccmbined electric light and traction plant, engines, 


generators, overhead line cquipment, cars, switchboard, arc lamps, 
&c., water-tube boilers, condensers, and other steam plant, electric 
light cable. Mr. W. О. Ullmann, The Limes, White Post Lane, Bast 
Ham, uus Council's electrical engineer. See “ Official Notices” 
Augus А 


Germany.—September 20th. Tenders are being invited 
until Ssptember 20th by the Cotton Wool Exchange authorities in 


. Bremen for a complete installation of electric lighting in the new 


Exchange. Tenders are to bs sent to Das Banbureau füt die Bremer 
Sac hl te la Dechanatstrasse, Bremen, whence particulars may 
obtain 


Germany.—October 16th. Tenders are being invited by 
the municipal lighting and tramway authorities of Königsberg, 
Prussia, until Ostober 16th, for the supply of six boilers required in 
connection with the extension of the electric power station, to supply 
steam to new engines aggregatiog 1,800 K. H P. Tenders to be sent to 
Die Direction der Stidt, Belenchtungswerke und der Electr. Btras- 
senbahnen Kaiserstrasse 41, Königsberg, Prussis, whenoe particulars 
may be obtained for 18. 


Glasgow,— October 10th. In connection with the tram- 
way scheme the Corporation wants tenders for switchboards, fuel 
cconomisers, two 50 and one 30-ton electric travellers, power station 
steel work, and cables. See Official Notices” to-day. 


Hackney.—September 12th. The Vestry wants tenders 
for four seta of direct current steam dynamos (either high or low 
speed). See “ Official Notices” Auguat 11th. 


Heckmondwike. — September 20th. The District 
Council wants tenders for the supply of water-tube boilers, econo- 
miser, pipe work, steam dynamos and motor boosters, accumulators, 
switchzoard work, travelling crane, mains, arc lampa and poste, and 
s-ation lighting. See Official Notices" August 25th. 


Iifracombe.—September 25th. The District Council 
wants tenders for boiler plant, engine plant, dynamos, condensers, 
switchboard, mains, lamp-posts, accumulators, meters, crane, 
buildings, &c. See “Official Notices " August 18th. 
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V 22nd. The Council wants tenders 
for boilers, кара engines, dynamos, switchboard, steam and 
other piping, batteries, street conduits, boxes, feeders, arc lamps and 
posts, and various other plant and machinery for the electric lighting 
installation. See Official Notices” August 26th. 


Middleton.—Ssptember 20th. The Corporation wants 
tenders for Lancashire boilers, superheaters, economisers, steam 
3 condensesrs, steam dynamos, Бао: and boosters, switch- 

, accumulators, cables, crane, &o., for electricity works. See 
ч Official Notices September let. 


Oldham.—The Electric Light Committee invites tendera 


for rolled steel girders, concreting, and other works required ia the 
foundations for Kleins Tower Water Cooler" at the electric light 
station, Gas Street, Oldham. 
Rotherham.—Ootober 9th. 
tenders for Lancashire boilers, engices, dynamos, piping, condenser, 


t concmiser, ba , switchboard and boosters, feeders, mains, road 
For particulars see Offi zial 


work, &c., for electric lighting. 
Notices " this week. 


Runcorn.—Ssptember 27th. The Urban Council ів 
inviting offers for the electric lighting of the district, to be sent to 
the chairman of the Highways Committee. 


Russia.—The municipal authorities of Perm are at present 
inviting tenders for the concession for the establishment and ex- 
ploitation of a central electric lighting station in the town. 


Salford.—September 12th. The Tramways Committee is 
ieee tenders for 100 tramcars. See Official Notices ” September 


South Wales.—September 28th. The proprietors of 
Mergam Oopper Works, Port Talbot, wants tenders for the electric 
lighting (arc and incandescent) of their works. See Official 
Notices " this week. 


Sunderland.—The Corporation wants tenders for four 
270-xw. three-crank direct current steam dynamos, and two surface 
condensers and cooling tower. See "Official Noticas” August 18th. 


Sydney (N.S.W.).— November 3rd. The Municipal 
Council of Bydney is inviting tenders for the construction and erec- 
tion of a refuse destructor for treating 60 tons of refuse per day 


(34 hours). 


Warrington.— September 30th. 
Visitors of the Win wick Asylum, near W n, invite tenders for 
Contract No. 1.—Generating plant, including three sets of condeneing 
engines or turbines, with directly coupled dynamos, each of 100 kw. 
output at 220 volts, booster set, motors, surface condeneers, cooling 
tower, steam and exhaust pipes, &c. Contract No. 2.—Switchboard. 
The drawings can be inspected and specifications obtained of J. P. 
Muspratt, Clerk to the Committee of Visitore, County Offices, Preston, 
on payment of £2 2s for each specification, returnable. A separate 


tender must be sent in for the work included in each specification. 


Bee “ Official Notices” this week. 


OLOSED. 


Aberdeen.— The Council has accepted tenders for supplies 
in the electric lighting department as fcllows:—Blectric meters, 
Messrs. S. Z. de Ferranti; service cables, British Insulated Wire 
Oompany ; house fuse boxes, Alex. Spark (local). 


Duadee.—The following are the contracts for the laying 
of the Lochee and Perth Road electric tramway lines :—Perth Road, 
other than rails and fixings, Messrs. J. & C. Hay, £9,652 18. 6d. ; 
Locbee Road, Mr. R Sheach, jun., £11,892 116. 1d. ; raile, points, 
and crossings for Lochee Road and Perth Road, Messrs. Dick, Kerr, 
апа Oo., Limited, £9,698 53. 8d. For the electrical equipment of the 
two routes the tender bas been given to Messrs. R. W. Blackwell 
and Oo., London, whose price was £5,931 104. 2d. The total for the 
whole work is thus £37,174 8з. 5d. 


FORTHOOMING EVENTS. 


Friday, кери: 8th, at 2 o’clcck.— Meeting of the Brush Electrical 


gineering Company at Cannon Street Hotel. 


Wednesday, September 13th —The meeting of the British Associa- 
tion for the Advancement of Science opens at 
Dover with the presidential address of Sir Michael 
Foster. The sectional proceedings continue until 
Wednesday, 20th inst. The рр already announced 
include the following: — Recent Applications of 


Electro-Metallurgy to Mechanical Engineering," by. 
Mr. Sherard Cowper-Coles; “ Electrical Machinery on 


Board Ship,” by Mr. A. Siemens; “Earth Currents 
from Electric Tramways,” by Mr. J. Swinburne; The 
Niclausse Boiler,” by Mr. M. Robinson. 


The Corporation wants. 


The Committee of 


On Baturday, 16th inst, in Section A, there will be papers 
by Profs. J. J. Thomson and Oliver Lodge, with a special 
view to the visit of the French Association. 


Оп Monday, September 18tb, Prof. Fleming will lecture on 
“Тһе Oentenary of the Electric Ourrent.“ 


Oa Taesday, September 19th, the Automobile Exhibition 
opens at the Athletic Ground, and continues until 21st. 
Also on the 19th inst. there will be a paper by Prof. 
Threlfall on his gravity metre, and a discussion on 
Platinum Thermometry ” will be introduced by Prof. 
Callendar and Drs. Chappuis and Harker. In Section 
F a paper is expected by Mr. R. Donald (editor of the 
Municipal Journal) on Municipal Trading" Ол 
Friday, 15th inst., Mr. Parsons will read a paper on 
% Turbines for Fast Cross Channel Service,” in 8:ction d. 


Monday, September 18th.— The National Electrical Congress opens 
at Como and continues until Ssptember 23rd. 


Taesday, September 19th, at 10.30 am. (also September 20th and 
21st).—Tenth annual general meeting of the Institution 
of Mining Engineers at Unsiversity College, Sheffield. 
Among the pap2rs down for reading is one by Mr. 8. F. 
Walker, on “ Alternating Currents and their Possible 
Applications to Mining." Part I. 


NOTES. 


Examination Tests.—Moralists sometimes tell us that 
the sum of evil on earth is a constant quantity, and there 
are many happenings that give support to this contention. 
The adoption of the system of entrance by examination by - 
the Institution of Civil Engineers appeared at onetime to 
have added a distinct load to the sum of evil, but, after all, 
it was not to be. The counterbalance has come in the shape 
of a notice from the Lords of the Committee of Council on 
Education that they have under consideration the discon- 
tinuance of the examination test in assessing grants in the 
elementary stage of science and art, the discontinuance to 
date after the year 1900. If there be nothing else, surely 
this will mark the date as a real fin de siècle. To assess the 
efficiency of education by inspection has much to recommend 
it. Much depends on the inspector. Not too lightly to 
disturb tbe existing cali of granteee, there is reserved 
provision for examination of such as wish to be examined 
and certificated on payment of a certain fee. This reserva- 
tion spells weakness, If the examination system be 
адр why not reform it altogether? Half-measures are 
useless. 


Indian Water-Power Scheme, — An Indian paper 
publishes a despatch from Simla (August 16th), stating that 
the Government has sanctioned a deputation to Europe and 
America of Oaptain A. de Lotbeniere, R.E., deputy chief 
engineer, Mysore Public Works Department, for six months, 
in connection with the Mysore Government’s scheme for 
utilising the power of the Cauvery Falls at Sivasamudram, 
for generating electricity with a view to supplying the power 
obtained to the Kolar gold fields. 


A Spelter Combine.—The latest in combinations is а 
scheme for controlling the world’s production of spelter.. 
Althongh details of the scheme are not yet divulged, the 
Standard learns that a combination of spelter producers is 
forming, and an agreement has been already arrived at 
between the Silesian and Belgium firms interested. It now 
only remains for the negotiations with the American pro- 
ducers to be brought to a successful conclusion. Such 
negotiations are now proceeding. 


The Glasgow Electrical Tramway Contract.—A tele- 
gram from Glasgow late last evening informs us the 
Council has decided that Mesars. Musgrave and the Allis 
Company shall each make two of the main engines, but that 
a new detailed specification is to be made for the auxiliary 
engines. This is, after all, probably the best course that 
could have been taken. 
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The Conductivity Method of Studying Moderately 
Dilute Solutions of Double Salts.—In the Philosophical 
Magazine, (V.). Vol. 45, pages 151—157, there is a paper by 
James G. Mac Gregor and E. H. Archibald on the calcula- 
tion of the conductivity of aqueous solutions containing two 
with no common ion. According to the dissociation theory, 
the specific conductivity of a complex solution, volume v of 
which contains N., NI, Na, &., gramme equivalents of the 
electrolytes 1, 2, 3, &c., respectively, is given by the ex- 
pression— 


1 
= (Nn o ＋ 0 Мр &, + 04 Na p ©з + &c.) 


where the a’s are the coefficients of ionisation of the elec- 
trolytes, and the р oo's their specific conductivities per 
gramme equivalent at infinite dilution. It is shown how 
equations sufficient for the determination of the a's and x'g 
may be obtained for solutions containing two electrolytes 
with no common ion. A series of observations and calcula- 
tions of the conductivity of solutions containing sodium and 
potassium chlorides and sulphates was made to test the 
results. The agreement between the observed and calculated 
values in the case of the more dilute solutions is satisfactory. 
There is a further paper by the same authors in the PRiloso- 
phical Magazine, (V.), Vol. 46, pages 509—519. In the 
cases which they have rng era so far, the conductivity 
of solutions containing two electrolytes with a common ion 
is calculable by means of the dissociation theory up to a 
concentration of about 1 gramme equivalent per litre. The 
conductivity of solutions of the double sulphate of potassium 
and copper is similarly calculable only up to a concentration 
of about 0°1, and has at concentration 1 a considerably 
smaller value than that calculated on the assumption that no 
double molecules are present. The solutions of double salts 
have, at concentration unity, an appreciably smaller conduc- 
tivity than the equivalent mixtures. The conductivities of 
mixtures, in molecular proportion, of solutions of zinc and 
copper sulphates, and of potassium and sodium sulphates, 
are calculable within the limits of observational error up to 
а concentration unity; and, therefore, the non-calculability 
in the case of the double salt solutions is probably not due 
to defective data. The differences between the observed and 
calculated values of the conductivity of the donble salt 


solutions and of the equivalent mixtures, and between the 


observed values in these two sets of solutions, are such as 


would be accounted for by the presence of double molecules 
in both, and their ргевепое in slightly greater number іп the 


double salt solutions than in the equivalent mixtures. 


The Institution of Electrical Engineers' Reunion 
in Switzerland.—Our representative writes :—'* Up to the 
present the tour has been most successful and enjoyable, 
while at the same time it has embodied no small amount of 
real hard work. The only regrettable feature has been the 
unfortunate illness of Oolonel Huber, who has done so 
much to facilitate the arrangements and render the reunion 
а success ; Colonel Huber is seriously, but, we are happy to 
say, not dangerously ill, and is thereby debarred from taking 
part in the excursions and meetings. We trust that his 
recovery may be speedy and complete, The programme has 
been faithfully carried out as arranged, the members of 
the party having visited the magnificent power station at 
Rheinfelden, and the splendidly equipped works of Mesars. 
Brown, Boveri & Oo., the Maschinenfabrik Oerlikon, and 
Messrs. Escher, Wyss & Co., besides various minor places of 
interest. Some disappointment having been occasioned by 
the visit to Messrs. Escher, Wyss and Co.’s works being 
alternative to that arranged for Messrs. Salzer Bros., the 
energetic secretary of the Institution, Mr. W. G. McMillan, 
Succeeded in arranging for an extra visit to the latter works 
to take place on the return journey from the Scheffhausen 
power station. On Tuesday a number of the members 
visited the Landes Museum in Zurich, which contains a 
most valuble collection of antiquities and objects of interest, 
while others, including several of the ladies of the party, 
inspected the Riiti Silk Weaving Factory. On Tuesday 
evening the members were entertained by the Schweizerischer 
Elektrotechnischer Verein and some Swiss firms to a banquet 
at the Tonhalle.” 


A New Calorimeter.—A new calorimeter for the testing 
of coal and other solid or liquid fuels is described in the 
Street Railway Journal as the invention of J. R. Chapman, 
of the North Chicago Street Railway Company. It consists 
of в aig ara — with an ас bomb, and suitable 
pipes for filling and emptying. At the top is an open glass 
tabe, graduated, and 20 ве long. A funnel i a side 
stand pipe communicates to the bottom of the vessel. 
The bomb is closed by a plug screwed into its base, which is 
in one with the bore of the outer vessel. To use the appa- 
ratus this plug is removed, a given weight of fuel is placed 
in the bomb, and ignited by a platinum wire and battery. 
The outer vessel is filled with water until this stands at the 
zero mark in the glass tube. The whole is allowed to attain 
the temperature of the room; oxygen is passed into the 
bomb, and the fuel is ignited, when a given predetermined 
pressure has been attained, and temperature has become 
equable and uniform. Combustion is rapid, the bomb ex- 
pands by heat, and forces water up the graduated tube, the 
maximum point being noted, and the differences of reading 
are obeerved between different fuels, There is no calonlation 
п . Results are comparative and approximate alone, 
and obviously the rapidity of combustion wil cause а varis- 
tion of reading. Given a pure charooal as в datum, it is 
probable that, as between one coal and another, there would 
not be serious difference in rapidity of combustion for a 
small sample, while the same may be said of different 
samples of liquid fuels. The use of more accurate instru- 
ments, such аз Mahler’s bomb, is debarred to the ordinary 
man, because of the necessity for special саге and асолгасу, 
and probably this new calorimeter, however far from abso- 
lute accuracy, and useless for an actual calorific evolation, 
will be sufficient for everyday comparisons. The difficulty 
with all fuel teste, other than those of liquid fuels, is, of 
course, the extreme difficulty in selecting a trae sample. 


Municipal Tramways of Neath.—The town of Neath 
has a tramway system, and has recently equipped it with gas 
motor cars on the system of the British Gas Traction Com- 
pany, thus pal Ызаа. the system of horse traction. In 
these days, when municipal authorities set every possible 
obstacle in the way of conveniences for ratepayers, whose 
Bervants-they ought to be, it is satisfactory to find that the 
men who rule Neath have some ideas of progress. Gas 


traction may be a long way behind electric traction, but it is 


а long way better than the horse. There seems to be a 
ood deal of unnecessary secrecy about this gas traction 
usiness, which we see referred to as the new system of the 


"Gas Traction Company. We thought the system had been 


* perfected" long ago at Blackpool. Why this continued 
newness ? It is nearly 20 years since a friend of ours con- 
sidered a scheme for using gas engines on tramcars with 
vessels of compressed gas, but he went no further at the time 
as a patent was secured soon after by a Melbourne engineer 
on the same lines, and it did not seem advisable to pursue 
the matter to the length of a patent. How is it that to-da 
there can still be patents for gas traction? Does the Britis 
Gas Traction Company possess anything further than a gas 
engine worked by gas from a compressed charge—com- 
preased only for convenience of carriage and arrangement on 
а саг? 


Magnetic “Lines of Force.“ — E. R. P." writes to 
Nature as follows:—“In some text-books and by some 
lecturers (e.g. Prof. A. Gray, as reported in Nature of August 
17th, p. 379), the lines of magnetic force are said to be the 
curves along which iron filings are marshalled when sifted 
over а piece of card laid over a horizontally placed magnet. 
Surely this is hardly correct. The true line of magnetic 
force must be represented, like those of all other radiant 
forces, by radiating straight lines drawn through the points 
of action of the resultants of all the forces residing in the 
individual molecules of a given magnet (such points, though 
varying in position with the position of в magnetic body in 
the field, being often referred to as fixed ‘poles’). The 
symmetrical figures traced out by iron filings merely show, 
of course, the directions in which a line joining the poles of 
a very short magnet will lie in different parts of a magnetic 
field, under the influence of the true lines of force.” 
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The Paris Electrical Congress of 1900,— With 
regard to the Electrical Congress of 1900, Mr. Howard J. 
Rogers, director of education and social economy of the 
United States Commission tothe Paris Exposition, has issued 
the following memorandam, which we cull from the Electrical 
World and Engineer, of New York :—" The Universal 
Exposition of 1900 is eure to gather together in Paris a great 
number of the scientists and engineers of the whole world. 
This justifies the French electricians in their efforts to 
organise an International Electrical Congress, which has 
received the official patronage of the French Government. 
In previous conferences questions of units and nomenclature 
have been settled by international agreement, to the immense 
advantage of all concerned. During the last 20 years there 
have been unexpected discoveries, new applications of what 
seemed once to belong to pure science, and an extraordi 
expansion of electrical industries. Praotioe has thus started 
up a great number of problems on which it will be interesting 
and profitable to have the views of technical anthorities. 


Presentation.—On Friday evening last at the Alexandra 
Hotel, Dale Street, Liverpool, an interesting presentation of 
a silver tea and coffee service with an illuminated address, 
was made to Mr. P. H. Naftel, of the Liverpool Corporation 
Eleotric Supply Works on the occasion of his marriage. Mr. 
Alfred Clough (works manager) who oocupied the chair in 
the unavoidable absence of Mr. A. B. Holmes, the city 

i engineer, referred in felicitous terms to the 
respect and esteem in which Mr. Naftel is held by the whole 
of the staff and employós, and to his 15 years connection 
with the Liverpool Electric Supply Works. Mr. B. H 
Collins, in supporting the chairman’s remarks, briefly 
epitomised the progress made as regards the supply of elec- 
trical energy in Liverpool since 1883, when 120 lamps only 
were connected tothe mains whereas there were now 103,000 
16-c.P. lamps supplied. 


The Car Injured.—A River Plate contsmporary recently 
had the following: —“ In the Paseo de Julio the electric 
tram ran over an old lady and was badly injured." 
OMM the lady will pay heavy compensation with a light 


Personal.— We hear with regret that Mr. Sutherland, 
the electrical engineer at Worcester electricity works, has 
been compelled to tender his resignation owing to ill-health, 
and the Council has unanimously granted him leave of absence 
for 12 months. A locum tenens will be appointed at £250 
per annum, and the balance, £100, will be paid to Mr. 

atherland to act as consulting engineer. The advertisement 
"рем among our “ Official Notices” to-day,  . 

. Arthur Wright has accepted the appointment of 
managing director of the River Plate Electric Light and 
Traction Company, Limited (78, Coleman Street, E.C.), 
and has, in consequence, arranged with the British Thomson- 
Houston Company, Limited, to terminate his engagement 
a8 their retained consulting engineer on electric lighting 


Appointments Vacant.—The vacant chair of Natural 
hilosophy at Glasgow University, whioh carries with it 
£1,000 a year and an official residence, is now being adver- 
tised. Applications have to be submitted by 15th inst. 
. The Sunderland Corporation wants a competent engineer- 
ing assistant to act as clerk of works and inspector in con- 
nection with the electric tramway construction works. 
£250. See Official Notices this week. 


Experiments with Nickel Steel Tubes.—Some very 
instructive experiments have been made by Mr. Yarrow on 
tubes of nickel steel witb a view to ascertain the unstability of 
the material for tubes in boilers. We need not give the 
results in great detail as given in Mr. Yarrow’s paper before 
the Institution of Naval Architects, sufficient to say the alloy 
known as nickel steel contains 20 to 25 oent. of 
nickel. The tests simulated the more severe action to which 
tubes are exposed in boilers. Comparison was made with 
tubes of mild steel. Exposed to a dilate solation of hydro- 
chloric acid, the nickel steel had a waste of only one-sixteenth 
to one-seventeenth that of mild steel tubes. Ex to fire 
under the same conditions, the nickel steel lost by oxidation 
less than one-third of what the mild steel tubes lost. Tubes 
were heated, and at the same time exposed internally to a 
slow current of steam, and under these conditions a nickel- 
steel tube lasted out two and one-third tubes of mild steel, 
indicating much lees frequent need for re-tubing. The same 
experiment, but with а dall in place of a bright red, showed 
2-8 times durability of nickel steel in one case and a double 
durability in another case. A mild steel tube repeatedly 
heated and cooled showed a decrease in length of 25 inch, 
where а nickel-steel tube lengthened only 31 in the same 
length of 42 inches. Nickel steel ap to expand by heat 
one-third more than mild steel, as shown by tests on tubes 
22 inches: long, 1 inch diameter, and No. 16 L.S.G. This 
should be taken ав a warning not to use nickel tubes amongst 
others of mild steel, as an element of risk will be introduced 
by the differential expansion, The ductility of nickel steel 
is considered ample for ordinary purposes. It is also tougher 
to work than mild steel, and involves greater wear and tear 
of tools, &c. Nickel steel is costly, but perhaps not less than 
its durability warrants. Small ntages of nickel, ая 5 

г cent, give a greater durability than mild steel 

ut not sufficient to be of practical valae. The nickel mast 
be present to an extent of 20 to 25 per cent. 


Lord Kelvin.—Lord Kelvin, although retiring from the 
Chair of Natural Philosophy at Glasgow University after 
53 years, hopes that the change will not imply loss of inter- 
course and association in scientific work. 


Appointment.—Mr, E. T. Williams, of Manchester, has 
been appointed assistant electrical engineer at the King's 
Lynn Corporation Electricity Works. 


* 


NEW COMPANY REGISTERED. 


carrying on a business under the style of Robert W. Blackwell an 
Oo.” The first subscribers (each with one share) ате: —А. J.T. Barker, 
9, Throgmorton Avenue, E.O., gentleman; P. Dawson, 39, Victoria 
Street, B. W., engineer; Е. H. Barker, 9, Throgmorton Avenue, E O.; 
O. Dickenson, 122, Oannon Street, H, O.; A. H. Barker, Warnford 
Court, E. O., gentleman; В. H. Howell, 27, Portman Square, W., engi- 
neer; R. Brown, 54, Wisteria Road, Lewisham, S. E., engineer. The 
number of directors is not to be less than three nor more than five; 
the firsí are Robert W. Blackwell, Philip Dawson, Benjamin H. 
Howell, and Francis H. Barker ; qualification, £1,000; remuneration, 
£200 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chili Telephone Company, Limited (29,252).—This 
company's annwal return was filed on August 23rd, when 44,000 
shaies were taken up out of a capital of £250,000 in £5 shares. £5 
per share has been paid; total, £220,000. 
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Langdon-Davies Electric Motor Company, Limited 
(55,830).—This company's annual return was filed on August 16th, 
when 8.500 preference and 44,007 ordinary shares were taken up out 
of & nominal capital of £70,000 in 20,000 preference and 50,000 
ordinary shares.of £1 each. £192,507 has been paid on 8,500 pre- 
ference and 4,007 ordinary shares, and £40,000 is considered as 
paid on 40,000 ordinary. 


Edmundson's Electricity Corporation, Limited 
(52,013).— This company's annual return was filed on August 16th, 
when 4,500 deferred and 26,100 ordinary shares were taken up out of 
& nominal capital of £200,000 in 4,500 deferred snd 35,500 ordinary 
shares of £5 each ; £5 has been called up on each of 17,400 ordinary 
shares, resulting in the receipt cf £87,000; £66,000 is considered as 
paid on 8,7C0 ordinary and 4,500 deferred. 


Edison & Swan United Electric Light Company, 
Limited (18,984).—This com 's annual return was filed on 
August 18th, when 116,400 A and 23.564 B" shares were taken 
up out of a capital of £1,000,000 in 150,000 ' A" and 50,000 "B" 
shares of £5 each; 10s. bas been called cn each of 89,621 “А,” 
resulting in the receipt cf £44,630 10s.; £456,667 108. is considered 


as рма on 139,964 shares (£3 on 10,000 “А,” £2 10s. on 89,261 “А,” 
and £5 : 


on 17,189 " A ” and 23,564 B.“) 


CITY NOTES. 


Stock Exchange Notices.—The Committee has appointed 
Thursday, September 14tb, a special settling day in Edmundson's 
Electric, ration, £75,000 44 per cent. first mortgage debenture 
stock, and W s & Robinson, Limited, farther issue of 10,000 
ordinary shares of £5 each, £1 paid, Nos. 80,001 to 90,000, and 
10,000 6 per cent. cumulative preference shares of £5 each, £1 paid, 
Nos. 60,001 to 70,000. The application to quote Imperial Tramways 
Company, Limited, 10,000 6 per cent. cumulative preference shares 
of £10 each, fully paid, Nos. 1 to 10,000; £0,000 ordinary shares of 
£10 each, fully paid, Nos. 1 to 20,000; and 200,000 44 per cent. first 
mortgage debenture stock, has been refused. 


Prospectus.—The prospectus of the Kalgoorlie Electric 
Power and Lighting Oorporation, Limited, will be found in our 
advertisement pages. The capital is £250,000, of which £150,000 


6 per cent. preference capital is offered for subscription until 


Wednesday next. This sum will be entirely employed as workiog 
capital. In the first instance plant of 4,000 н.р. capacity (con- 
tinucus supply) is to be installed. 


Davis & Timmins, Limited.— The directors announce a 
dividend on the preference sbares for the period ended June 30th 
last at the rate of 6 per cent. per annum, payable on 15th inst. 


Commercial Cable Company.—The board has declared 


a quarterly dividend of 12 per cent. on the capital stock, payable 2nd 
prox. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Oompany.—The receipts for the 
week ending September 2nd, 1999, were £1,471 78. 2d.: receipts for week 
ending Scptember 2nd, 1898, £978 15s. 8d.; aggregate for half-year to date, 


£13,162 58. 5d. 
The Bristol Tramways and Company, Limited.—The receipts for th 
week ending September 1st, , were £3,498 18, Bd. 1 corresponding period 
1898, £8,181 3s. 1d.; increase, £816 18s, 7d. | 


The City and South London Rallway Company.—The receipts for the week 
ending September 8rd, 1899, were £891; ending September 4th, 1898, 
£916; decrease, £25. Total receipts for half-year, 1899, 29,532; total 
Pisce corresponding period, 1898, 49,611, decrease, £79. Miles 
open, 

The Dover Corporation Electric Tramwa © reocei for the week 

ending September 2nd 1899, were £298 48. 11d. ; week ending September 8rd, 

1898, £248 03, 10d.; increase, £45 4s. ld. Total receipts to date, 1899, 

£6,781 58. 8d.; corresponding peri 1898, £5,605 10s. 7d.; increase, £1,275 

15s. Id. Miles of track open, 1899, 8; 1898, В, Car mile 

1898, 8,771. Number of cars, 1899, 12; 1896, 10 


The Dublin United Tramways Company.—Tbe receipts for the week ending 
Friday, September 1st, 1899, were as follows:—D. U. T. Co., horse сагв, 
£1,%31 125. 6d. ; ditto, electrio cars, 21,746 118. &d.; D. 8. D. Co., electric oars, 
£1,121 158. 2d. ; total, £1,699 19s, 1d.; corresponding week last year—D. U. P. 
Co., horse oars, 42.921 9s. 34.; ditto, electric cars, £498 188. 104, ; 
D. 8. D. Co., electric cars, £1,124 15з. 8d. ; total, £4,548 8s 9d.; increase, 
£161 15s. 4d. Aggregate to date, £42,723 88. В. ; aggregate to date last. 
year, £11,184 11s. zd.; increase to date, £1,588 17s. 6d. Worked :—The mileage 
open is 21 miles electrically, 28 miles by horses, as against 12 miles elec- 
trically, and 80 miles by horses, for the corresponding period last year, 


Tho Halifax Corporation Tramways. — The receipts for two wecks ending: 
September 2nd, 1899, were £1,631. Miles of track open, 10. Car miles 
run, 22,900. Number of cars, 21. The receipts for two weeks ending 
September 7th, 1898, were £590. Miles of track open, 83. Car miles run, 7,570. 
Number of cars, 10. Increase, £941. 


8 run, 1899, 4,932 ; 
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The Liverpool Overhead Railway Company.— The receipts for the week ending 
September 8rd, 1809, amounted to 47.5943 corresponding week last year 
21.617; increase, £871. 


The South Staffordshire Tramways Company.—The receipts for week ending 
September 1st, 1899, were £747 178. 8d. ; $e receipts for 86 weeks, 
£28,118 8s. 8d.; week ending September 2nd, £629 Is, 9d.; aggregate 
receipts for 85 weeks, £21,918 7s. 3d. 


STOCKS AND SHARES. 


Wednesday Evening. 
Рогтлттов is the dominating feature of the Stock Exchange for the 
time being, and even the most optimistic of House men have shaken 
their heads this week at the Transvaal developments. The public are 
showing very little disposition to buy anything at all, and, conse- 
quently, trade in the steady-going electrical market is reduced to a 
minimum. The dealers stand idle in the market place all the day 
long, and admit that they see small chance of a general revival until 


the South African impasse has been broken, one way or the other. 


The telegraph section is naturally affected by the same cause, and in 
traction descriptions there is hardly a change to record. 

In the electrical supply market the most noticeable alteration is in 

a name, not a quotation. The House-to-House Electric has been 
turned into the Brompton and Kensington Electricity Supply Com- 
pany, but the old shares retain their place for the time being in the 
official lists, and no change is marked in the price. Edmundson's 
ehares are quoted ex rights, and we understand that the new issue 
was fully subscribed. The price, however, remains unaltered. Of 
the metropolitan companies, City of London alone are being dealt in 
to any extent, but in these the daily bargains booked now are far 
short of the number done a month ago. Nothing has yet been 
announced with regard to a new issue of capital by the Oharing 
Cross Company—in fact, there is even some doubt expressed in the 
Stock Exchange as to whether the company will avail itself of the 
right to enter the Oity, at any rate, for some considerable period. It 
is quite certain that a heavy emission of fresh capital to-day would 
meet with a very poor response, owing to the general caution that 
prevails. 
. Beyond the quoting of a few bonds ex dividend, the telegraph 
market is almost unchanged. Eastern Ordinary has given way, as it 
naturally would do upon growing fears of & war with the Krugerian 
band, but Eastern Extensions hold their ground with remarkable per- 
tinacity. It is a matter of opinion as to whether the actual outbreak 
of hostilities would not be an excellent thing for the two Hastern 
companies, and hardy investors are picking up cheap stock when it 
comes into the market. Operators in Anglo-American telegraph 
stocks are resting upon their oare—the phrase, perhaps, applies 
literally, having regard to the empty appearance of the market in the 
Stock Exchange. There is very little to “go for," as the House says, 
and prices change too slowly for the average apeculator to be tempted 
into dealing. i 

Electrical railway securities are lifeless. Oentral London Preferred 
half-shares ate now £5 paid, but there is no business doing in them. 
“ Т dealt in Central Londons yesterday,” quoth one of the principal 
jobbers to-day, “and 16 was the first bargain I had done in them 
for a week.” Waterloo and City has not regained the poiot it lost 
last week. The price of City and South London has hardly moved 
for the past month. | ` 

We believe we are correct in stating that important negotiations 
are on foot for the absorption of the Birmingham Omnibus Company 
by the British Electric Traction, but no details have reached us at 
present. The British Electric should be able to acquire the Bus 
Company cheaply, and the bargain would probably turn out well. 
No change has taken place in the price of the shares. Calcutta 
Tramways show a slight tendency to react after their rapid advance, 
but there is a small buyer in the market at 9. Considering that 
some little time may elapse before the company is likely to reap any 
practical benefit from the electrifying of its line, we should imagine 
that holders whose shares show them a profit might do worse than 
take it. 

The Tramways Union Company announces that it has now suffi- 
cient money in hand to pay off the debenturesia fall, to retarn the 
capital to shareholders (i. e., at the rate of £5 per share), and to add 
another 303. per share thereto. Subsequent distributions will be 
made as its asseta are realised, and the market is hoping that these 
will amount to at least a farther £2 104. per share. The price is 
now 84—9, Barcelona Trams are 11—13, and Bordeaux keep steady 
at 12—14. | | 
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SHARE LIST OF ELECTRICAL OOMPANIZXZBS.—TELEGRAPH AND TELEPHONE COMPANIES. 


NAME. 


i 


124, 4002 African Direct Telegraph, 4 у 4 Debe. #06 eos eee 
25,000 | Amason а shares A nes eee 
125,000 do. 5 & Debs., Nos. 1 to 1,250 Red, 1 


905, 5601 8 Telegraph ... ies se Sis eis 


8,047, 20 Do. do. 6 % Pref. i ҮТ! poe eee 
go ser. Do. 8 b do. Deferred... ee eee eot 
206, Brazilian Submarine Telegra és sse 
75,000 Do. do. ME 2nd series, 1906 eee | 100 
44,000 Chili hone, Nos. 1 to 44, (J eee eee ees 
10,000,000 Chiti Telephone, Н 65 T 
е R00. x: d Sterlin 500. yo 4 % Deb. Stock Red. Stock 
i Consolidated Telephone on an anufacturing 
16,000 Cuba ph ... os #06 eee eee eo LJ 
6,009 Do 10 y А Pref. оов eee eee eee eee 
12,981 Direct Spanish oe ooe tee oe oe 
,000 Do. = 10 95 Cum. Pref. 0 ss 
80,000 Do. 43 % Debs. Ж re ssi 
60,7101 Direct United в Cable E As Y 
120,000 | Direct West India eri 90 " b Reg. Deb. Psi T А 
4,000,000 | Eastern е eTaph ‚ Ord ves ee 
70°00 D. 65 са E i; 
У ; e yable b, 1899 .. 
1,482, 288 Do. Mort. De Rea. ee 
250,009 | Eastern Extension, А 4 Okina Telegraph 


ustralasia, an 
16,200! Do. 6 % (Aus. Gov. Bub.) Deb., 1900, red. ann. 
е. 1—1,049, 8,976—4,826 


64,400. Do. do. Bearer, 1 050—8,875, 4, 4,827—6, 100 
830,0 U t Ia of 5 eee eee. ees #06 эе» took 
е and South Telegraph, 5 % Mort. Deb., 

85,100 { 1900 red. ann. drge, Beg. Nos. 1 to 2,843 100 
4, 500 А до. to bearer, 2,844 to 5, 100 
800,0001 n 25m Мө Dobei; Nos. I to 2,000, zed: 1000 100 
200,000 4% Heg. Mt.1 Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 
180,297 . W eee 06 eee 606 [127 0 
s 6 V Pref. #06 eee eee 10 

150000 Gres к: Northern Telegraph, of : Р ..| 10 


89,500 |{ Halifax and Bermuda Cable % 1% Mort. Debe, | 100 
a B : within Nos. 1 to 1,200, Red 
uropean Telegraph WI. ww 
100,009 London Platino-Brasilign n Telegraph, 6 % 6% Debs ..  ..| 100 
матал Telephone, Limi rd., Nos. 1 to 71,000... 1 


84,000 о. 59 Pref., Nos. 1 to 84, 000 1 
490,000 National Telephone, 1 to 490,000 ... des ue - 6 


15, 000 Do. 6 Cum. lst Pref. .. | .. .. | 10 

15,000 Do. 6 Cum. 2nd Pref. eee s.o #096 10 
250,000 Do. б % Non-cum. 8rd Pref., 1 to 250,000 
1,829,471 Do. 8] vi Rege Red. er КЕР 


б 
Stock 

1 

100 

11 ‚889 Reuter’s eee ee 006 606 ee eee eee 8 
8,881 Submarine Cables Trust 06 eee eee ДД) eee Oert. 

68,000 | United Ее Plate Telephone ise. e on d Ө 
151, ЭЕ до. 5 олыо eee eee eee Stock 

100 

24 

100 

10 

10 

10 

100 

100 


до. 6 9 Cum. 1st Pref. ... 
4,000 Do. do. P 6 % Oum. 2nd Pref. ... 
80,600 Do. do. Debs., Nos. 1 to 1,800 
188, 1001] Western Union of св. Төл? 6 Ф Ster. Bonds ... 


88,821 | West India and Panama T ph ... 
84,568 do. 


Е: Crosa and Strand Electricity Во 
—— ee 


Business done 


Quotation, Qu. E 
August 30th. | September 6th. peat aad 6th, 
Highest.| Lowest 
100 —104 |100 —104 sats " 
8 к= & О eee 
85 Тү 90 006 
— 66 каз 
115 —116 115 —116 1154 | 115 
144— 15 1416 146 
15 — 1 1 15 
107 —111 107 —111 А 


i— 1 * eee 
9 — 10 °з eee 
184— 194 Й eee 
4 * 5 eec 
91— 1 oe 
108 —107% 108 —107 m 
11j— 1 124 | 12H 
00 —108 one 
168 —158 151 —156 | 165 | 152] 
99 —102 993 | .. 
116 —121 116 —121 5 
1l4j— 15 |144— 142 | 14§| 14 
eee 99 —103 99 —108 II) 
5 5 (YY) 100 —108 100 —108 IY) 
4 4 .. |116 —120 115 —120 - 
б Ф eee vee 99 —108 99 —108 ee [Ir 
5 ees [Ir 100 —108 100 —103 eee see 
4 ve |... 101 —104 101 —104 | 1084]... 
4 ve | .. [102 —1069 102 —105 % 104 | ... 
43% | 44195, | 58% 102— 111 | 108— 11} 15 102 
6 2 6 5 6 15 — 15) 15 — 158 1 15 
10 e. | 90 — 82 80 — 82 T see 
eee eee eee 100 —108 100 —108 coe ses 
09% |10 % 1095, | 48 — 52 | 48 — 52 49 | .. 
6 6 ,.. |109 —112 |106 —109 ха 106 - 
eee eee eee 1— $ ose eos 
T iss pu i— 1 1 - 
6135162, | в 54— 58 53 БА 
6 6 6 18 — 14 18 — 14 [III 006 
6 6 в 18 — 14 18 — 14 T eo 
6 5 5 51— 54 | 51— 54 |.. Я 
349 | 349 | 84% | 99 —102 | 99 —102 | 100$ | 100 
5 6 b — 1 4— 1 eee soe 
4 4 `. |108 —106 [108 —106 з T 
5 5 ees 7 — 8 7 == 8 see [I] 
E ee eee 180 —185 180 — 6 180} ee 
б 6 i 43— sue 
006 „5 ҮТ 104 “sor 104 —107 TT 
5% 159 | .. |100 —108 | 98 —101 xd| 1004 | 98 
eee T . i— 1 1— 1 8 00 
eos eee eos 101 —104 101 — 104 oes 606 
sec m oes 108 —106 108 —106 106 ees 
1 | 2 ee 18— 18 18— 1 oes ee 
6 6 А 1 Е: 1 10} e 
6 6 T T - 
5 b .. |108 —106 |108 —106 106 ese 
0 6 * 1100 —106 98 —108 ха ... T 


Do. 0 0606 ese е ee 
helsea жарыу: Supply, Ord, ... са 5 5 6 6% Am ds көз 
Do. Deb. Stock Red.. Stock 4j 4 113 —115 |118 —116 " 
o of London Hest Lighting, 40,001—100,000 ... | 10 | 7 10 6 114— 124 | 114— 124 12 113 
Do. 6 Cum. Pref. pre | 40,000 I eos 060 10 6 6 6 123— 1 1 183 oe 
Do. 64%, Deb. Stock, Вор. (iss. at #115) all paid | . 5 16 F. 125—130 125 —130 1287 | 1284 
Oounty of Lond. & Brush Prov. Eleo. Ltg., Ord. 1—40,000 | 10 ^ nil 11 — 113 |11 — 113 : 
no do. do. 6% ,40,001—60,000| 10 6 6 6 Ф 131— 144 1 144 
44% Deb. Stock, Prov. Certa (230% to be paid) Rd... з . | 81 — 84 82 — 85 
алаак Elec. Oorp., Ord. Shares 1—17,400 .. 51... | & 7 5 — 64 1 5 — 53 54| 65 
House- to- House Electric Light Supply, Ord., 101 to to 19,661 51... | 4 6 8— 9 8— 9 83 5 
Do. do. 7% Oum. Pref... |. 5 7 X 7 „„ ee dO. O00 exe |... 
London Electric Supply бошоно Limited, Ord. jus 8 + eas сае — 4 — 4 7 - 
m о 6 % Pref. 5 .. wo 16% 7 — 7 62 
S UH š do. 4% lat Mt. Db. . aa 53; в 6% n 101 17 z a Th 
ei eum upply, 01 to 62,500 bis — — 
Nos. 62,601 to 85,000 10 | ... 958 144— 144— 164 
Do: | V First Morigage Debenture Stock |... 43 4% 117 —119 117 —119 
Notting Hill Electric hting Ord eee eee 10 4 6 15 — 16 15 — 16 О 
St. James’s and Pall Mall Blectrio Light, Ord 5 1030 [14% 14 164— 174 163 — 173 17] 
South London Electricity Supply, Ord., £4 paid ese eos 5 [Il eee 33— 43 81— 44 
ош Electric Supply, Ord., 101 to 80,000 sue 519 Ф 112 % 12 Ф | 1554—16} 154— 164 1 15 
eot to Founder’s Shares. Quotations on Liverpool Exchange. 
nless otherwise tested all shares are Dividends in Gatected share warrants, койы eine Vase м сари 
” DN ds ds marked . of the isset pak of one year end tbe Orel part the next, 


House-to-House, 44% Debentures of Жа, 108108. 


National Electrio Free Wiring, 10s. paid, бв.—8в. 


Smithfield Market Electric, 2—4. 


Increase or =й 
CHEMICALS, &о. This week. | Last week. Decrease. 
а Acid, Hydrochloric ee oe т cwt 5 / 5 / ee 
a a.a : Ане ee ee e oor cwt 44 40. .. 
E уу Oxallo .. ee ee per cwt n 82/- ee 
а „ Bulphurio .. oe per owt 5 / 5/6 ee 
[ | Bal ee eo e per owt B5/. 851. ee 
а Ammonia, Muriate (crystal) .. per ton £25 £25 ° 
а Blos der Е aig 46 15 K 
а pow oe eo er п ° 
a Bisoiphide of Carbon. А — ton £15 £15 e 
| Borax Gow dh 2 Кө per Anl a 10 ay 10 . 
а Bensole ee ee ee per . — x E 
a * , ee ee рег gal, 5/6 5/6 85 | 
a Dorpe: Bulphate . ee es per ton £23 10 £1 10 dec, 
а Nitrate ә ee per ton £23 10 £23 1 T 
a „ White Sugar .. . per ton £81 £81 
[ | P oo ee e per ton £27 10 £27 10 
а Methylated Spiri per gal. 2/9 2/9 
a spatha, vent (90 % G at 
100 С.) .. EN ET „ per gal. 6/6 5/6 А 
а Potash, Bichromate, in ee =per lb. 84d. bac ° 
a „ Caustic (16/80 °) . per ton 94 94 4 
а Bisal " ee per о Д = = T 
а ° ee 0 e per ә re . 
а Bulphate of Magn ton £4 10 £4 10 
а Bulphur, Bublimed Flowers rand ton £6 £6 
а н „ per n v ^g * 2 
ое ee ee per п 
а a Boda, Oauntie tio (white 10°) .. per ton £710 £7 10 
G n - e " r ton £8 £3 
& „ Bichromate, casks es per lb 22а. 234. 
METALS, &c. 
Aluminium Wire, in ton lots.. per ton £224 £224 
b anel Sheet, in ton Jota.. per ton £191 £191 
p Babbitt’s metal ingot ton | £90 to £160 | £90 to £160) 
с Brass (отө чаре) gioi) basis] Dee lb. d. Р 
e on lb. 104d. 104d. 
e n Wire, basia t EU aa вда 
ччошмопа supplied b | W supplied b 
Messrs. G. Boo Boor 2 Oo. TT 


* From Birmingham Share List. 


n The British Aluminium Com Ltd 
с Mesers. Thos. Bolton & Son. 
d Messrs. F. Wiggins & Sons 

€ 


ý ph porx Company, Ltd, 

ossrs, James & Bhakspeare. 
Messrs. Jackson & 1 

í Messrs. Bolling & 


aul 11—'1. 


10 
eT. Parker, £10 (tally es 19. 
Bank rate of discount 33 per cent. (July 13th, 1899). 


MARKET QUOTATIONS, Wednesday, September 6th. 


Steel, en ав bars .. - 


g Tin, block . ee ‘eo рег ton 
g „ foil ie ee per Ib. 
п „ wire Nos. 1 to 16 `. .. per lb. 
p White Anti - friction Metals 

„White Ant“ brand per ton 


| § 


Yarns, Cotton, Single 101b, bundles pr Ib. 


11 » Best Flax, 6 lea. per lb. 
j » Hemp,8ply10lbs. .. per lb. 
j " Russian, 10 Ibs. per Id. 
y сочи, 81 Ibs. rove ро ton 

| j} ьн Manila, 24 thread r ton 
k Zinc, Sheet ls Montagne bad.) p.t. 


Quotations su 
т, Gutta-Percha, and k Me 


Í Mere Henry O. Yeo & Oo. 


^M jare Matthey & Oo., 
o Mesar. 
p The Phosphor 


` 
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SHARE LIST OF ELEOTRICAL OCOMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Business done 
Present RAME, or Dividends for 8 Closing | during week 
Issue. Share.| the last three years. Aug. Both. ept. 6th. Sept. sch, 1990. 
Highest. | Lowest. 
60,000 | Aluminium A shares, Nos. 1—60,000 ... " dea 21— 3 Ке 95 
90,000 Do. 43% lst Mort. Deb. Stock Red. = ^. Stock 97 —102 885 iis 
80,000 ign подо тоб x a б» i 174— 18} 85] 18 
о. o. 6 um. 80,001—40,000 
10,000 { са ою ои 18$8— 144 | 14 | 13 
20,000 Do. do. do. Nos. 40,001—60,000 aes — 
200,000 Do. do. 5% Perpetual Debenture Stock 127 —180 129b | . 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 00 iss 11 — 12 24| 2 
27,500 Do. do. 6 Yum. Pref. Nos. 1 to 27,600 . 61— 0j кы 8 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 li— 23 2 s3 
90,000 Do. do. Non-cum. 6% Pref. 1 to 90,000 2 25 - -— 
125,000: Do. A Perp. Deb. Stock S 108 —112 xd| ... aT 
50,000 Do. 2nd Deb. Stock Red. 101 —104 T +s 
~ 20,000 Callender's Cable. Construction shares, Nos. 1—20,000 ... 6 | 10 0% 14% 15 * 134— 144 | 18j— 144 1444 
90,000 Do. do 43 Ф let Mort. Deb. Stock Red. |Stock . 112 —115 (112—115 T з 
85,250 кке. London Railway, Ord. Shares К ees we | 10 | ... " . |104— 10$ | 10j— 102 "S m 
178,808 do. do. £8 peid " ee AON): ges а is «з» or Ge 
61,038 Do; do. Pref. half-shares jii 5j. 15 T 8.— 34 4$— 5} 55] 5 
71,447 Do. do. Def. do. А aii 5 .. : 51 54— 57 ж - 
680,000] | City and South London Railway... .. Stock 144 95| 12% 24% 65.— — 67 65 — 67 664 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 10. si | жб. 62 eb | *. . 
82,008 a & Co., 255 l to 82,098 ... ш 8| .. , | 8$4— 4 
o. 695 lat Mort. Reg. Debs., 1 to 900 0 pu 
100,000 h £100, and 901 to 11, 000 of £50 Red. rr] eee eee eos 100 —108 1090 108 е ooo 
99,261 | Edison & Swan Utd. El. Lgt., “ А” shares, £8 pd.1to99,261 Б 917 6 6 Ф 2— 2) 2— 3 esi m 
17,189 Do. do. do. “A,” Shares, 01—017,189 5| 5 6 6 4— 6 4— 6 48 | ... 
844, - Do. do. do. 4 % Deb. Stock Red. ... 100 i we 195 — 97 95 — 97 see "m 
112,100 Eleotrio Construction, 1 to 112,100 ... ias 2| 6 & "6 $ 6 $ 24— 2i 24— 28 2A| .. 
25,000 n do. 7 Cum. Pref., 1 to 25,000 eee 2 7 7 7 8 — 84 8 — 84 oe eee 
140,800 do. 4% Perp. lst Mort. Deb. Btook Stock ‘va .. |102 —105 |102 —105 85 jak 
91,196 Ahne Patent Copper "y wh 1 to 70,000 . 565 2| .. ses i fi— i §— 5 T 
9,0001 | Greenwood & Batley, 7 ,1to 9,600 ..| 10| 7 7 7 11 — 18 11 — 18 си " 
15,000 | Henley’a (W. T. Telegraph тош; Ord. $e s .. | 10 | 10 12 14 25 — 26 РА TA sa 
8,000 Do. о. do. 7% Prof. .. ..| 10| 7 7 7 20 — 22 ios ee - 
50,000 Do. do. do. 4j Mort. Deb. Stock... Stock 44 4 .. 111 —114 110 —118 iss © 
50,000 India-Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 10 10 Y 21 — 22 21 — 23 218 21} 
800,000 Do. do. do. 4 let Mort. Debs. 100 eve 000 eee 102 —106 102 —106 103} eee 
87,500 Liverpool Overhead Railway, Ord. вве eee eve 10 21 84 8} 76— 7$ Tí— 8 eo cece 
10,000 Do. do. Pref., £10 0 paid iss | 10) б 5 5 18 — 13} | 183— 183 sta e 
87,850 | Telegraph Construction and Maintenance ... m 12 | 15 15 15 88 — 42 88 — 42 ке oe 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1900 . 100, .. % .. |108 —106 |108 —106 1042 
18,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000 5 u as га; — 9? 91— 9j en wee 
18,400 Do. do. 5% Cm. Prf. Nos. om to 20, a 5 — jus 61 51— 6} E КЕ 
540,0001 ; Waterloo and City Railway, Ord. Stock i 100 Я 8 951101 —104 1101 —10% 1024 ! 102 
. Ever po! Blook хонага Unless otherwise all shares are full 
Dividends marked § are — the atr part ot one soe Sinn НӨ sated all sh rye 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 3 
ham Electrio Supply, Bios ri fully paid) 195. Kensington and Knightsbridge Hlectrio Ligh a 
Britiah uminium, Ordinary, 91— paid) 18—134; 1st Preference ulative 6%, 25 


ebentures; 106—108. Dividend, 1898, 


METALS, &o0. (continued). This week. 
| f Ebonite Rod e „ Per b. 
Ib SUE Sheet 2 ee per lb. 
g Ср Вагв per ton 
E" — (basis price) ee per lb, 
| g n Shee ee рег ton 
7 ee oe per ton 
п German Bilver Wire .. ee per lb. 
h Gutta-percha, fine ee per lb. 6/ 
h India-rubber, Рага fins per Ib. 4/2 
Iron, Charcoal Sheets .. „ per юп £18 
é , Pig (Cleveland warrants) per ton 
$ , For „ according о візе per ton From £ 
í „ Scrap, heavy ix per ton | 50/- 
“© , Wire vanised No. 8.. рег ton 412 
g Lead, Engli Ingot - „per ton 414 
9 n Bhee .. per ton 415 
mM anganin Wire No. 98.. .. per lb. 8/- 
2 Mercury „рег le 281 
d Mica (іп original cases), small рег lb. | 84. to. 
"AG н „ medium perlb.| I / 
r: <% 3S „ large per lb, | 8/ 
p Phosphor Bronze, plain cast per Ib. Il / 
р rolled bars & per lb. | I / 
p " rd r & sheet per Ib. | From 
o Platinum ee per os, #8 10 
p Silicium Bronze Wire . per 1b. | 103d. to 
: Steel, Magnet, acc'd'g 0 deso'p'n p. ton dir 


orca Labb. Limited. 
m Mosars. Т. Glover & Oo,, 1. 


E 


& Sons. 


RE 


Bronse Oompany, 
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SOME FORMS OF MAGNETIO SEPARATORS, 
AND THEIR APPLICATION TO DIFFERENT 
ORES.* 


By H. O. MoNEILL, Assoc.R 8.M. 


(Concluded from page 375.) 


2. Тнв Монлвсн BuPARATOR. 


Tam Monarch separator may bs regarded as а Wenström with the 
single drum duplicated; it is, however, of a rather more delicate 
construction, and is a modification of and improvement on the 
original Ball and Norton machine, a class which includes the most 
successful machines of the ecoentrically placed internal electro- 
magnet and the revolving drum pattern. Fig. 10 shows a sectional 
elevation of this separator. It is necessary that the ore treated should 
be quite dry, and in both cases whsre the author was enabled to see 
the machine at work in Sweden the best results have been obtained 
upon material crushed to pass through a 1 millimetre screen. 

The ore of the size mentioned, after drying, is fed in an even 
stream into the machine by means of the roller at A, the feed being 
capable of adjustment as shown. The mineral falla on the revolvin 
drum, B, which moves over the fixed elcctro-magnets, all the materia 
being compelled to pass close to the drum by means of the bent shield, 
BO. Having passed the point, о, the non-magnetic portion, or tailings, 
fall into compartment р, and are fed out at that point by a similar 
roller. At or near the point m the particles hop across to the next 


drum in consequence of a atronger current being employed in drum 
No. 2, and are possibly helped by an induced current of air caused by 


the superior 


ty of this second drum, the relative speeds being as 


are flang against the end of the machine, and are fed out at н. 
The “ middles" may be re-crushed and re-treated, if necessary. A 
comb'nation of three auch machines, where tbe middles from two of 


them are passed through a third, is said to be capable of treating 200 
fons of uncleaned ore per day of 24 hours. 
Oae of thelater improvements on this separator isthe introduction 


: ee Read before the Iron and Steel Institute at Manchester, August, 


of drums made of German silver, which has been found to increase 
the efficiency of the machine. 

This form of machine, when used after a carefal рге} treat- 
ment, oe as drying, crashing, screening, &c., is applicable to two 


ore:— 

1. Those in which magnetite is more or less intimately associated · 
with worthless material. 

2. And those in which the magnetic portion is of secondary 
importanos. р 
To both of which eases the machine is successfully applied. 

The extensive plant seen by some of the members of this Institute 
whilst at Lulea, in the north of Sweden, last summer, may be taken 
as a case coming uader the second of these conditions, and which may 
be briefly described as follows :— 

The ore which is put throsgh the mill assays from 001 cent. 
to 8 per cent. phosphorus, and is iden axes low in , ће 
phosphorus occurring іп the form of apatite. Oaly the ore richest іп 
atid mineral, and hand-selected on this account, is put through 

e 

It is first put through a Blake crasher and then through a single 
pair of Swenson rolls, the ore being thus reduced so as to pass through 
а 4-inch mesh screen. This product is then thoroughly dried by 
pow it through the revolving cylinder, a B, fig. 11. This cylinder 

48 feet in length and 4 feet 8 inches diameter; it is inclined 1 in 
18, and rotates once every five seconds. The ore from the hopper, c, 
is by means of the feed-plates at р, passed in a constant atream into 
the cylinder, meeting the heated gases, &c., coming from the coal-fire 
ats. Having arrived at в, the ore, which is now quite dry and hot, 
falls down shoot a, baing divided at that point into two streams 
(fig. 114), in order to mies the uptake from the fireplace, m. At m is 
а revolving drum, and at x are placed an adjustable befils-plate and 
a vibrating feed-tray, which not only acts as a safety catch to prevent 


Fira. 114. 
“== 
[is qut p ipd 
I^ GE dE О 

Ii- = 
Cie Ce с=з ста 
Fia. 113. 


any object, such as a hammer-head, getting into the rolls, but also 
regulates the feed of оге, so that the rolls, L, have jast sufficient ore 
to deal with, and do not get cloggedup. After passing these rolle the 
ore enters the circular screen, м. screen is of „th inch thick 
steel plate with oblong holes, the details of which are given in the 
sketch (fig. 115). A certain proportion of the ore, about 20 per cent. 
of the whole, which finds its way, or is small enough to pass through 
м, drops right down to the bottom chamber, м, wailst the rest passes 
out of the screen, and ів fed into the double rolls, в, and after that 
passes into a second and similar screen, м!@. The ore fine. enough 
to pass through this second screen joins that which has a 
passed through the upper trommel, м, whilst that which is 1 
too large is returned to the double rolls, в, by means of the elevator, 
P P, and is re-crushed. Assuming the chamber, x, to contain nothing 
but ore 1 millimetre diameter, this is then transferred to a Monarch 
separator, Q, by the elevator, s 8, the middlings" from which раж 
down, and are sent through a second separator, о!. 
The plant is in duplicate, 5 e, fig. 11 represents just one-half of the 
, each half working independently of the other half, and there 
aro, therefore, four separators at work, two to each half. 
The arrangement made for joining the like products from two 
separators is shown in fig. 12, where the two concentrates join 


hi 


together and are collected at a, and the tailings similarly at B, whilst 
the middles" from the top machine are taken to the lower sepa- 
rator, and the middles from which again collected af c. 

AU the screens, rolls, eeparators, elevators, shoots, &., are boxed 
in with wood, and the dust from them, by means of mains and 
exhaust fans, drawn to a separate house, allowed to settle, and 
removed when necessary for farther tren mont. 
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It might be of interest to note that the tailings, consisting of 
apatite, with a very small proportion of megnetite and some 
аы constitutes the most valuable product delivered from the 

rators. 
then goes forward and receives further treatment for the 
separation the small residual роо of iron compounds, and 
the finished phosphate of lime is finally converted into the soluble 
phosphate of soda by the Wiborgh process. 

A similar plant to the one just described is also used, as already 
mentioned, where magnetite has to be separated from other and 
worthless minerals. In this case, the only t that it is necessary 
to draw attention to is that the ore i , in the absence of any 
appreciable quantity of apatite, may be harder, and the initial 
crushing more difficult to accomplish. At Herrüng a No. 5 Gates 
crusher is employed for this purpose. 


3. Тнв DELLVIK-QRÖNDAL SEPARATOR. : 


This machine is designed to treat those ores in which the magnetite 
exists in a state of intimate admixture with other and in general 
worthless minerals At present it is at work, and is succesefally 
55 е te ores. The preparation that the ore has 
to undergo before it is passed to this form of separator will be 
described when dealing with a plant now working at Bagga, in 
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Sweden. For present purposes, the material may be described as a 
slime. Fig. 13 shows a sectional elevation an plan of the 
machine. 4 B is of cast-iron, and consists of a series of ringa. In 
the between each of two is placed the copper wire convey 
an e c current. This drum is rotated by means of the bev 
gearing, D в, and the pulley-shaft, н. 

C C is a solid drum of wood caused to revolve three times faster 
than a B by means of the gearing shown at » a, and is studded with 


soft wrought-iron bolts or pegs, each ring of which revolves 

opposite to the rings on АВ. It will be noted, as indicated by the 
arrows, that a B revolves from right to left ia front, and ос 
from left to right in front. The elime is carried to the machine 
by means of the launder, и, which terminates in the circular 
launders, Q Q Q Q, which enclose the drum, a B, for about one- 
third of its cironmference, as seen in plan, and offer a larger 
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area of the slime to bs acted upon. Further water is supplied 
by the pipe, т. The megnetic particles thus brought under 
magnetio influence attech themselves to the ri on A B, and 
are carried round. "Those particles which ercape the first ring are 
caught lower down, and so on, each successive ring being more 
strongly pus than the one above. The unmagnetic portion of 
the ore, unattracted, is washed down and into launder P, 
together with the excess water. As each peg of the drum o c is suc- 
oessively presented to the rings of the drum А B, magnetism is 
induced therein, aud the magnetite hops over and forms in tufte on 
each peg, and is thus carried out of the c fleld, where most 
drops away, and the rest is washed off by a strong j at of water from 
the pípe shown, this separated etite being run by the launder 
intosettliog pita, from which it is dug out. | 

The copper wires conveying the electric current are protected by 
carefully fitted brass ringa and special jointing. 


The necessary fine crushing before treatment in the separator ia 
коро by means of aball-mill. Fig. 14 is an attempt to show 
a small plant designed for the pu of treating a low-grade ore, 
in which it is necessary that g should be carried to such a 


_ point that all the material shall pass through a 12-mesh screen. The 


first coarse crushing is done by means of a Blake machine, which 
reduces all the ore to about walnut size, after which it is passed 
through а ball-mill, a feature of which is an ingenious arrangement, 
by which a regular feed of ore is supplied to the mill. B O is a 
horizontal circular revolving plate, the height of which can be ad- 
justed so that the distance between the bottom of the hopper, a, and 
the moving plate, 5 c, can be so regulated that just sufficient oro is 
allowed to drop through, and is carried round on the plate. р із а 
fixed guide-plate, under which the plate в c, revolves, and the ore, 
in coming up against it, is elowly pushed off and into the shoot 
leading to the ball-mill r a. This is of cast-iron, lined internally 
with chi plates, the latter removable, and is caused to rotate 40 
times per minute upon hollow trunnions, through which ore is fed in 
on one side and out on the other, water being supplied by pipe x. 


. Coarse slime is thus produced, and passes out with the excess water 


down an launder н, and into a revolving screen м, of wire 

gauze, with 140 holes to the square inch. The stuff, already fine 

enough to pass through, drops into the shoot в, and is treated in the 

Dellvik-Gröndal separator 8 T, whilst that not sufficiently fine is 

carried up on the gavg inside, and drops from the top on to the 

enlarged end of a launder x, and is returned to the mill by a small 
ump. 

Prof. G. Nordenstz6m, in a paper read before this Institute at the 
Stockholm meeting last August, mentions the fact that the Dellvik- 
Оз одда] separator has been advantageously used at Pitkaranta, in 
Russian Finland, since 1894, for concentrating poor iron ores." 


4. THE HEPRRLE SEPARATOB. 


There are two distinct types of machine, each of which is shown 
in separate figures. 

Fig. 15 is a type designed for the separation and concentration of 
low-grade magnetic ores only. 

Fig. 16 is designed for the treatment of galena blende ores when 
occurring with magnetic oxide of iron; also the separation of roasted 
spathic iron and blende, &c., or in the treatment, which will be 
described below, of a complex ore consisting of galena blende, mag- 
netic oxide, pyrrhotine, and quartz. а 

Іо fig. 15, the ore to ba treated, after reduction to size of about 
30-mesh, is fcd in at a with water. в Bis a continuous gutta-percha 
belt travelling round the pulleys с с, and over the fixed electro- 
mus hr placed in the casing shown, the whole mechine being 
enclored in a wozden box, which is kept full of water to a height a 
little above the highest of the magnets. The magnetic portion of 
the ore attaches itself to the belt, and is carried down with it until, 
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arriving at D, and ont of the field, falls away into к, and is with- 
drawn through ғ. The worthless portion falls into d, and is with- 
drawn through pipe н. The width of the belt may be from 1 foot 
8 inches to 2 feet 6 inches, and a machine of the latter siss is capable 
of treating'35;tons of crude ore per day. These separators may with 
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FIG. к. 


advantage be used in series where a favourable percentage of the 
рү aay iron might be obtained from the ore by a primary crushing 
of from 6 to 3 millimetres and treatment in separator No. 1, Fig. 17, 
the rejected portion being further reduced in size to, say, 3 to 2 


Nd i. N9 2. N9 3. 


6703 3 rea ато! 
FIG. 17 


millimetres, and treated in No. 2 separator, and so on with inter- 
mediate crushing between two such se rs. 

At Baxburget, in Sweden, where, by the kindness of Mr. Wenström, 
I was permitted to see their mill, they were treating an ore consisting 
of approximately— 


Per cent. 


Lead ees eee eee eee ез» eee 11 
Zinc eee eee ооз ees eee soe 23 
oxide... - T vss eo 14 
Pyrrhotine (magnetic pyrites), Ее.9, 2 to 5 
Bilica  ... iu s сае з .. 15 to 20 


which is obtained from the =з р-у Langfalisgrufvan mine. 

The ore is first hand-oobbed and picked over to roughly pieces of 
6 inches diameter. 16 is then passed on a Blake breaker, a, 
fig. 18, which reduces it to the size of about f inch diameter. It 
is then lifted into the trommel, с р, provided with §-inch holes, 
by means of which the material less than $ inch passes through 
and goes on the fine rolls, н, together with water supplied А. 
the pipe, а. Material larger than à inch, or between 8 
3 inch, passes down > to the coarse rolls, к; also with water 
supplied by the pipe shown. From these rolls the crushed ore 
passes to further trommels, м and x, provided with holes of 
about » inch. The stuff already small enough passing down in the 
shape of a slime by launder в, direct to a Heberle separator of type 
shown in fig. 16, anything above qu inch is returned from p to the fine 
rolls, н, and re-crushed. The ore now consists or s slime containing 
all the minerals mentioned above, and in this state is run into the 

tor, fig. 16, at a. The magnetic portion is carried down on the 

belt and deposited into chamber o, and withdrawn by a pump through 
р. The coarser portion of the remainder of the mixture accumulates 
in m, and is withdrawn thrcugh the pipe, r, the outer case of the 
separator being kept full of water up to launder B by means of the 
water pipe, G, the finer portions of mixture consisting mostly of the 
blende and silica, together with about 3 per cent. magnetite, in a state 
cf suspension, are carried away by the overflow, B, to setting pite for 
subsequent re-treat ment as fine slimes. 

The magnetite, after withdrawal from о, here disappears from the 


process, Аз, although it contains a little sinc and lead, it is found пп. 
profitable to treat 16 farther. 

: The material prs SU а аш ai then к forward to a 

out-compartmen where 6 coarser galena mes a separated 

н оа and the other products are re-ground in a special 

mill by Hebsrle, and shown in fig. 19, and con- 


sisting of two fluted plates rotating concentrically against each 
other, after which as much as possible of the other minerals are 
separated by means of poi boxes, continuous revolving buddies, 
and Rittinger side I tables, &c. 


5. Tua WII III. MACHINE. 


This machine has been degigned to treat the ores met with at the 
Franklin Mines, New Jersey, U.. A, which contain Franklinite (the 
chief iron and Neffe b mineral) intimately mixed with 
sino oxide and Willemite (sinc silicate) in a limestone matrix. The 
problem was to utilise the natural and 
the F'ranklinite, separate it from the re ; 
во concentrate the sinc minerals sufficientlyjhigh to 'admit of their 


redaction in the Belgian spelter farnaces. The original treatment 
wasto roast the ore with anthracite, so increasing the magnetic pro- 
pra of the Franklinite, and to treat the roasted product on a 

enstióm separator. Mr. J. P. Wetherill found on experiment that, 
by concentrating his etic field, the Franklinite, described by 
nin as slightly aiu S could be separated without preliminary 
5 two types of Wetherill separator for treatment of ores of 

Messrs. Н. A. J. Wilkins and B. Н. О. Nitse, ina paper read before 
the American Institute of Mining Engineers at the Pittsburg 
meeting, February 1896, gave sketches and some detail of these 
machines, from which 16 appears that the crushed and dry ore is 
-i ааш to the selective action of a highly concentrated magnetic 


йе] : 
V of machine, but 

there is little doubt that, in the treatment of complex ores, many 

of which consists of minerals described as ''feebly " or "'slightl 


magnetic, considerable possibilities are opened up in the direction 


оиы W 

Mesers. Wilkins and Nitss mention That amongst the minerals 
which have been found susceptible of attraction by the condensed 
magaetic power of these machines may be mentioned red and 
brown t æmatite, siderite, chromite, menaccamite, rutile, Franklinite, 
pyrolusite, &c. In fact, almost all minerals containing iron or man- 
ganese, or both, also salts of iron, manganese, and chromium; and 
with the introduction of still higher magnetic powers, it is hoped that 
отед і пош руны will come within the scope of successful separation 
rea ” 


In conclusion, attention may be drawn to the increasing atilisation 
of magnetic iron ore, not only in this country, but to a still greater 
extent on the Continent, and to the growing importance of magnetic 
concentration as a brarch of technical industry. There is un- 
doubtedly a large field open both to the inventor and for the remunera- 
tive empi yment of capital, and the author hopes that these notes, as 
describing more particularly the Swedish a may not have been 
without interest. 
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THE SYNCHRONISING OF ALTERNATORS. 


By M. GARDNER AND R. P. HOWGRAVE-GRAHAM. 


Tams authors do not, in this paper, propose to deal with the manifold 
practical difficulties arising in the synchronising of alternators, as 
most of them are purely mechanical, or dependent on the individual 
skill and care of the switchboard attendant who is told off to perform 
this rather difficult and skilled operation. 

This paper, then, is on the actual apparatus and methods of con- 
nection used in the synchronising of alternators, though we muet 
first, to make the subject clearer, touch upon some of the more 
important pointe in the parallel running of alternators. 

When coupling alternators so that their outputs may be combined, 
the conditions to be falfilled differ in most respects from those in the 
case of continuous current machines. : 

Three conditions must be fulfilled that alternators may be run in 
ur The machines must be in synchronism, that is, they must be 
running at such speeds that their frequency is the same. 

2. They must be in phase or in step, which means that they must 
all give a maximum electromotive force of the same sign to the same 
bus bar at the same moment. 

3. The voltage in most cases should be the same, but this condition 
is the least important of the three. In fact, the excitation of one 
pron is sometimes deliberately lowered to throw more load on to 
the others. 

It is stated above that three conditions must be fulfilled that alter- 
nators may be run in parallel. The running of alternators in series 
was not considered, for the simple reason that alternators cannot be 
run in series. | 

It is well, perhaps, to just give а few words of explanation of this 
rather curious and inconvenient im bility. We must first assume 
that we have got two alternators designed to give equal electromotive 
forces at a fixed frequency. 

Let the curves a and 41 (fig. 1) represent the electromotive force 


Fia. 1. 


waves of two alternators with their armatures connected in series, 
‘the machines been driven independently, but so as to give the same 
frequencies and pressures, and suppose them to be running synchro- 
nously, but to be ont of step by a small angle. 

. "Tbe curve, m, répresents the algebraic sum of the ordinates of 
л and 41, and hence represents the resultant electromotive force of 
the two machines. 

The current curve, с, lags behind the resultant E. M. F. curve x, on 
account of self-induction. 

Now, the total work done in the circuit equals the product of the 
sums of the E. M. F. and current waves respectively, that is the pro- 
duct of the ordinates of the two curves x and c. e work done in 
the circuit by either machine equals the product of the ordinates of 
its E.M.F. and current curves, tbat is, of its E.M.F. curve and the 
total current curve c, which is the same for both machines. 

Bince the pressure wave, 4;, of the machine is nearer to 
the curve, с, than that of the leading one, it is quite clear that the 

roducts of its ordinates, and those of the curve, o, will be larger 
Din thoes of a and the curre о. i 


Therefore the g machine, д], is furnishing more work to th 
— t machine A. % : 


opposed. The machines 
are now in stable equilibriam, but supply no power to the circuit. 

If they were started exactly in step, they would do equal work, 

but the least mechanical disturbance to either of them would cause 
it to fall out of step, as described above. 
_ The condition of equilibrium is then unstable, and it is therefore 
impossible to run alternators in series, unless they are rigidly con- 
nected on the same shaft, which is in nearly every case, either of 
alternators in series or in parallel, impracticable. 


ALTERNATORS IN PARALLEL. 


The possibility of running alternators in parallel is due to their 
reversibility, or ability to act as synchronous motors. 


— 


* Read before a meeting of the students of the Institution of 
Electrical Engineers on Wednesday, March 22nd, 1899. 


We know that an alternator connected up to another alternator 
which has been brought up to ee and voltage, will run it 
as a motor, and that there will Бе а very pu tendency in the 
motor machine to keep in synchronism with the gonerator. 

A considerable load may Ъз put on it, and still it will keep in 
synchronism. 

In fact, it is essential to an ordinary single-phase motor that it 
should be in synchronism with the generator. 

A ресе similar thing happens with alternators running in 
parallel, for if one, by reason of mechanical or electrical disturbances, 
tends to slow up, the other will pump current into it, run it as a 
motor, and hurry it up into synchronism again. So strong is this 
effect, that if the machines are thrown in in el when they are 
in direct opposition of phase, they will right themselves in time, 
provided, of course, that they are in synchronism, or nearly so. 

For parailel working the speed must be uniform, and if the cranks 

or е е speed must orm, an 
of. the two engines are crossed, each machine will tend to ттге 
speed up and speed down, for when one engine pulls, the other | 
be at its dead point. 

It the governing is not , and the fly-wheels not heavy enough, 
the armatare reactions will set up a kind of hunting or pumping 
action, and & consequent fluctuation of the lights with each period of 
the engine's revolution. 

If the engines have two cranks, this will, of course, be obviated. 
More need not be said on this part of the subject, as it is not exactly 
within шерне of this paper, and has been already so excellently 
dealt with by Mr. Wilson in his paper on The Parallel Running of 
Alternators.” 

We will now pass on to the results of putting two alternators, 
if moe are out of synchronism, in series with a negligible load such as 
a p D | 

It may simplify matters to liken the two machines to two pendulums 
of slightly different lengths. ‚ 

If the pendulums are started swinging in phase, they will, after a 
short time, get out of phase, until when one is swinging in one 
direction the other is swinging in the other, and similarly, in the same 
Б of time which they took to get out of phase they will get into 
phase again. 

Two alternators will behave in exactly the same way when they are 
connected in series but are out of synchronism. At one moment 
they will supply a voltage equal to the algebraic sum of their 


voltages, and the resultant voltage wil] be a maximum, and as time 
goes on, they will oppose each other, and the braic sum will be 
the arithmetical erence, therefore we have a minimum 
resultant voltage. 


In fig. 2 you will see the two black curves, which represent the 


curves of two alternators slightly out of synchronism. The red 
curve is obtained by taking the algebraic sum of the ordinates of the 
two black curves, and you will see from it that the resultant voltage 
grows and dies away. The more nearly the machines are in synchro- 
nism the slower will the fluctuations be. This effect is very impor- 
tant as it is made пзе of in most synchronising apparatus. 

We have here a model to illustrate it. A commutator and two 
slip rings are mounted on a shaft and revolved at a high speed by a 
motor. Hach slip ring is connected to one half of the commutator, 
and has a brush pressing on it. 

A continuous current is lead in at these brushes, and if two more 

brushes are put on the commutator at opposite ends of a diameter, 
we can get from them an alternating current. We have another 
similar commutator with travelling bearings, and ít is arranged so 
that by sliding it along we cause a little rubber-banded wheel on it 
to move along a cone attached to the shaft of the first commutator. 
We thus have the speed of the first commutator fairly constant and 
that of the second variable. 
.. We can now consider them as two little alternators, and though 
if connected in series with a lamp they will behave as described 
above, causing the light of the lamp to periodically grow and die 
away, either slowly or fast according to o puto of the wheel on 
the cone, they cannot, of course, be actually synchronised because 
there is no sort of dynamo and motor action between them, and 
notbing corresponding to armature reactions. 

Let us now consider the effect of throwing in two machines in 
parallel, regardless of step, but having got them up to synchronism 


Immediately they are put in parallel, a current will oscillate 
between them, which, if they are in direct opposition of phase, may 
be enormous, especially in ironless armatures, in which case it will 
probably destroy them. 

This enormous rush of current will, if the armatures stand the 
mechanical and electrical strain caused by it, slow up опе of them а 
little, and they will get out of synchronism and begin that kind of 
see-saw action which will bring them into phase, and motor actions 
will start between them and bring them into synchronism. All this 
may sometimes take several seconds to accomplish, during which 
time the lights blink and go up and down. 

This naturally limits the use of this method of throwing in abso- 
lutely to motor circuits, and also limits it to machines with ironclad 
armatures. If we were to do it in the case of ironless armatures 
such as Ferranti's, Mordey’s, or Siemens’ there would be such а rush 
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of current as not only to destroy the armatures by mechanical shock, 
bat to barn them out. In the case of ironclad machines, 
with big teeth, the self-induction is so large that the 
current is limited, besides which all the mechanical strain is thrown 
on the iron and none on the conductors. Oommercially, however, 
alternators are hardly ever thrown in in parallel regardless of step, 
and in the very fow admissible cases it is done with ironclad arma- 
tures and motor circuits. 

It may be well to mention that it is found that machines of the 
same type snd wave form have the most synchronising power. As 
regards the last condition, it bas been ssid before that alight ine quality 
of voltage dces not much matter, and is, in some cases deliberately 
arranged for, when it is desirable to throw more load on to one ma- 
chine than on to another. 


METHODS or SYNCHRONISING ALTERNATORS. ^ 


The simplest form of synchron a Арран is shown in fig. 8. 
0 Ау AN and connected to the bus bars. 
A9 is the alternator to be thrown When the switch of a, is off 


on, g 
in series with the two lamps, L L. As 4, comes up to speed, the 
light of these two pilot lamps will flicker, and the flicker will get 
slower and slower as the speeds get more nearly equal, until the light 
ß кол 0 пож кис сыен 
All this time the operator has been care Jy reri о 
means of a rheostat in series with the field coils. When 


T udgment 


and experience, the operator wai till the light in the mps 
tes acl ниң aa aa a чы] te MUR Now, 
when the dynamos are out of phase as regards the syn g 
a minimum, they are in phase as 
regards the bus bars, for the one is a series circuit and the others 
Wo have then condition of things when the 


motor, and hurry it up into synchronism, provided they are in phase. 


во means such an easy job as it sounds, and if 

switches on too late, when the machines are out of ,he may do 
considerable damage, and if it is a lighting circuit 
torrents of wrath and indignation upon the heads of the company for 
whom he works. Even old bands seem to have to concentrate all 


(To be continued.) 


INTERMEDIATE 
TRICAL TRACTION ENGINES. 


[COMMUNICaTED. ] 


Ir is an axiom of the steam engineer that the best results from a 

engine are to be sought for only when the cylinders are dry 
linder implies re-evaporation, and re-evapora- 

The effect is cumulative, and man 

engines have an initial loss of 50 per cent. of the steam admitted. 
A shallow thinker might demand that the steam should be so far 
superheated that the additional heat was equal to the missing latent 
heat of the quantity condensed. This is now recognised as an 
erroneous view. The action of superheat is also cumulative. It 
reducing the amount of initial condensation; less re- 
takes place 


show itself in a com vely very large saving. 
It is thus held an initial superheat of 100° might stop all 
ensation. Whatever be the figure, in any one case it is clear that 


of high speeds of revolution, but in slow speed engines the varia- 
tions of load are so numerous and so sudden, that there must often: 


RECEIVERS ON ELEC- 


Such, modified 


ple expansion eng 

The slower the number of revolutions in a unit cf time, the more 
pronounced such irregular action must be. 

It is assumed, of course, that the low pressure valves are fixed at about 
the customary Paths cut-off. It would almost appear that with slow 
speed engines the low pressure cut-off should be actuated 
exactly as the high pressure cut-off, or that some emily 
actuated throttle valve should be worked by the governor to 
cut off steam from the large cylinder. With such a provision there 
would be ready for the next load od a receiver of hot steam 


to give en at once to the piston, while upon the load 
being oo ‚ the receiver pressure would rise against the small 
cy 3 


This aspect of the compound engine leads to the consideration 
whether the каре engine and "ig equi ооа not with advan- 
tage be employed on variable loads. The ciple economy for com- 
pound working has been because of the of cylinder condensation 
which it has to some extent counteracted. But if there was no 

linder condensation nothing need be done to combat it. In a 

ple condensing engine there is, of course, always the accelerating 
influence of the condenser to deal with. If this exceeds the light 
load of an engine it would be possible for the engine to run away and 
bring into action the knock-off motion. This ís undesirable, and 
should be met by a provision for cutting out the condenser in the 
same way as suggested for cutting out the receiver. 

The history of electrical traction in America has been a history of 
many smashes,and its resulte baye been twofold. On the one hand 
high speed engines have been more employed; on the other 
hand the low speed engines have eee паа 
friction brake in the shape of unusually large cranksh 
npon which very heavy fiy-wheels have been placed to give pressure. 

e moment of friction has been rendered hse кал the fly-wheel 

has made considerable. These two items between 


ЧЫ нг нне ирдин оа ae such excessive length. This 
has been comp dof. There is no cause for complaint. Given 


such huge diameters, there must be great friction and consequent 
heat. Tho heat must be dissipated by a sufficient surface, and length 
forms a convenient means of securing surface. In slow speed engines 
inpr be Ted to regulate the energy given [у the steam in 


THE CANDLE-POWER OF ARC 
INCANDESCENT LAMPS.” 


Тнк APPROPRIATE LIdHT UNIT, 


By Pror, WILBUR M. STINE. 


‘Tue action of the American Institute of Electrical Engi- 


neers and of the National Electric Light Association in 
iving official indorsement to the opinion of scientists who 
ve carefully investigated the subject, legalising the amyl 
acetate lamp as the standard of illuminating power, renders 
all forms of candles obsolete for light standards. Relin- 
quishing the candle as the concrete light standard, should 
the term candle-power be given up or retained ? 

For illustration, suppose the meter were the legalised 
standard of length, and that this action was generally 
accepted and measurements were made with metersticks 
instead of foot-rules, would it ba advisable to employ the 
ratio of the meter to the foot, and having made the measure- 
ments with the meter unit, to express the measured dimen- 
sions in feet ? 


* American Electrician. 
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Much the same dilemma presents itself to photometrists. 
Scientifically and legally, candles are no longer in repute, and 
the amyl acetate standard is the new unit of light strength. 
Shall a ratio between the amyl acetate lamp and the candle 
be employed and all determinations of the light strength of 
illuminating sources made against the amyl acetate standard 
be finally expressed in candle-power terms? The first step 
towards an intelligent decision is the consideration of the 
ratio between the light strengths of the amyl acetate lamp 
and the candle. 

It has been insisted upon that experimental evidence has 
shown that the light strength of the oandle is a widely 
varying and uncertain quantity. Abandoned for this reason, 
it is m to seek for a definite ratio between the ату! acetate 
lamp and the candle, or between any constant standard of 
light and the candle. The numerous candle-power ratings 
in the literature of photometry are only mean values obtained 
between wide extremes, or merely figures, and represent no 
physical quantity. Violle, a French physicist, states the 
ratio ag low as, 

English candle 1:09 
Amy]! acetate lamp " 


The German Physical Institute places it at 1°14, and other 
investigators as high as 1°22. 

The term candle-power being meaningless as a quantitative 
expression, and the amyl acetate lamp being fairly precise as 
a standard light, we, in this country, might follow the 
example of foreign photometrists and illuminating 
power in terms of Hefner units (Hefner Licht, is the current 
term in Germany). It might be singe Чаш that 
the manufacturers of- incandescent lamps should begin the 
innovation by marking their lamps in Hefner units instead of 
candle-power. An inconsiderable increase in illuminating 
power, and probably the majority of lamps would need none, 
would change the present candle-power ratings to conform 


to the new scale of :— 
10 C.P eee eee сое eee 19 Hefner units. 
16 929 eee [31] eee өө эое 20 99 
20 » 90 eee eee eee soo 25 н 
25 99 Фоо eee eee 000 ees 30 99 
32 no ees cee вое eos eee 40 n 
A reasonable objection to such an innovation in lamp ratings 
is that the change once made, a better light standard than the 


ашу! acetate lamp might be introduced, and the necessity 
would arise for а second revision of шр and во on 
without an end. Referring again to the analogy between 
this subject and the meter ав a standard of length, it may be 
advanced that the meter is a purely arbitrary standard of 
length, though it was designed to be an absolute one, and for 
similar reasons the oandle-power may be retained as an 
arbitrary light unit both in name and assigned value. The 
analogy is only apparent, for there can exist no material 
representation of the candle-power unit of light, because it is 
an indeterminate quantity. Candle-power is then a mere 
name corresponding to no pue quantity, and in the 
adoption of the Hefner unit along with the material amyl 
acetate standard, there is in reality nothing to relinquish but 
a mere custom. According to an established scientific 
custom, there is no inconsistency in naming the unit of light 
after an individual connected with its development. The 
custom itself, though now seemingly gen and firml 

established, is perhaps a questionable one. In the o 

mythology every aspect of nature was personified and named, 
and though the oe has changed, the principle still 

0 


The more гай prosedure would be that followed in 
reference to heat. A quantity of heat is ex in terms 
of heat units or British thermal units. This is thoroughly 
scientific, entirely satisfactory, and uces no confusion 
whatever. There are certain interested parties now at work, 
however, who are anxious to im the name of an 
individual upon the heat unit, but as the change is un- 
necessary, it ів to be hoped that engineers and physicists will 
be conservative and to the prevailing practice and 
continue the use of the term “ heat unit.” | 

Let us apply the same reflections to the discussion in hand. 
Abendoning candle-power units and such desoriptive and 

nified terme, let the illuminating power of all sources of 
illumination be expressed a n units simply. This is 
entirely expressive, and can lead to no confusion whatever. 


The value of the light unit applied to the candle, Methven 
screen, and such indetermináte light sources, cannot 
expressed because of variations in the light stren Bat 
applied to the amyl acetate lamp it is a quantity whose value 
can be stated within very narrow limits of uncertainty. As 
the science of light standards advances and the light 
strength of the actual standard becomes expreasible with very 
great precision, the term Light Unit will still apply with 
equal force. If the value of the Light Unit is changed by 
consent of a congress or other body, it will cause no moe 
confusion than was occasioned by the change in the value of 
the Heat Unit by a redetermination of the mechanical equi- 
be ‘unit for expressing the 
e unit for i uantity of a phenomenon 
must be of the same character i the thing ossi, and 
this unit value can be no more precise tban the value of the 
thing measured. As the measurement of the phenomenon 
grows more and more precise, to the same extent will the 
Y Adhering still to the descriptive designation of th 
i ill to the iptive designation of the light 
ш T ge ж to al it the “ Photon.” Thir 
wo a ectly general descriptive term applyi 
ually to all Чарбага. Should the term Hefner ш 
objectionable, and а descriptive unit, based on the ашу! 
acetate lamp, be desired, following the analogy of ammeter, 
the name Amate could b» coined. But applying the 
criterion just established, both the terms photon and amate 
are objectionable, it being unnecessary to employ for such 


ap cou an intellectual cipher code. 
Incandescent Platinum Standard.—Violle endea- 
voured to realise an absolute or simple and reproducible 


“standard of light by employing a definite light giving area 


of an incandescent metal. He 5 platinum as 
best adapted for the purpose. In o that the tempera- 
ture of incandescence which he used should be reproducible 
with accuracy, he selected the temperature of solidification 


fication for the determination of the light stren The 
mass of шш about 1 kilogramme, was melted by a 
compound blow-pipe in а lime crucible. After the fusion of 
the platinum the crucible was placed immediately under a 
water-cooled screen, pierced with a circular hole of the area 
of 1 square centimetre. Daring the flashing period the sur- 
face of the incandescent platinum was found to emit a light 
strength nearly 19 times as great as that of the amyl acetate 
lamp for the square centimetre. This standard was legally 
adopted, though largely hypothetical, by the Paris Electrical 
Congress of 1881. Subsequent experiments have not con- 
firmed the utility of this source of light, and the attempt to 
realise a precise standard of light from incandescent platinam 


has been practically abandoned. 

To Recapitulate.—The leading standards of illuminating 
power proposed and actually are candles, the Methven 
screen, the pentane and ашу! acetate lamps, and the carbon 
arc and incandescent platinum standards. 


REVIEWS. 


Analyses Electrolytiques, By A. Mrnet. Gauthiér-Villars, 
Paris, 1899. 


This is the fifth text-book which the author has con- 
tributed to the * Encyclopedie Scientifique” series, edited 
by M. Léaate, the other four having dealt with theoretical 
and industrial electro-chemistry and electro-metallurgy. 

The volume is well printed, and contains 170 pages and 
18 wood-cuta, illustrating the text. Within this compass 
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a considerable amount of information concerning the th 
and practice of electrolytic methods of analysis is contained. 
We are afraid, however, that M. Minet has sacrificed use- 
fulness to limits of space ; and that in his desire to be brief 
and concise he has produced а work that will b» of limited 
service to the student of the subject. 

Electrolytic methods of analysis are of most beautiful and 
наза simplicity—on paper. In practice, however, 
they are chiefly notable for the amount of bad language 
which they produce on the of the unlucky experimenter. 
And accuracy is only obtained by rigid attention to details 
of procedure which the novice is disposed to think of no 
account. 

The author would therefore have done better had- he 
devoted more space to details of manipulation and elec- 
trolytic deposition. 

he arrangement of the cha is good. Chapter I. is 
devoted to general principles? and to a description of the 
apparatus and reagenta required. The author regards accu- 
mulators as the safest sources of currents for laboratory work. 
Chapters II. and III. are devoted to brief descriptions of 
the various т. зіћойв of separating the metals aud non-metals 
from pure solutions of their salts, l 

This is the portion of the work that might have been 
greatly extended, and references to the original researches 
upon which the methods are founded ought to have been 
given as footnotes, so that stulents might know where to 
turn for further information when difficulties had arisen. 
Not a single reference to the original literature of the subject 
has come under опг notice in these two chapters, and this 
defect greatly reduces the value of the work. 

Chapter IV. is devoted to details of the methods employed 
for the electrolytic separation of two or more metale, and 
Chapter V. to a brief account of the methods worked out by 
Holland for the electrolytic analysis of commercial copper, 
braes, and lead. 

These two chapters might also bave been greatly amplified 
with benefit to the book as a whole. 

The facts and figures are correct so far as we have been 
able to check them, but turely 5 amperes on p. 107 ought to 
be 05 ampere; and the maximum weight of manganese 
determinable as manganese peroxide, ia 5 to 7 times that 
stated by the author on p. 110. 

The book lacks a good index. 

Students and chemists may be able to obtain a general 
knowledge of electrolytic methods, as used in the chemical 
laboratory, from this small hasd-book; but we doubt 
whether they will be able to obtain accurate and concordant 
results without recourse to the larger text-b»oks of Smith, 
Olassen, and Neumann, on the same subject. 


The Electrical Engineer's Central Station Directory. London: 
Biggs & Son. | 
This directory hag now reached its third edition. Like 

everything else electrical, it has developed considerably during 
the past couple of years. In a very convenient form, the 
principal features of the electricity supply systems through- 
out the country are placed before the reader, and where it has 
been possible to obtain them, load curves accompany the 
notes. A later section of the work gives some general notes 
under the heading Stations Contemplated.” Financial 
returns of certain electricity undertakings for the years 1896 
and 1897, provisional orders existing and applied for, and а 
copy of the Board of Trade Electric Lighting Regulations 
complete the electric lighting section. Afew notes re electric 
tramways aud railways now operating and on paper, follow, 
aud we note that there is a Biographical Section,” in which 
are photographs of some of our electricity works’ engineers. 


Schemes on Paper.— Ambitious electric :ailway eche mes 
are plentiful jast now. An American party talks of ranning 
an electric line between London and Brighton at high speed 
and low fares, while the sanguine supporters of the single- 
rail system propose to construct an electric line between 
London and York, the speed on which will be 120 to 200 
miles an hour. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFIOATIONS. 


NEW PATENTS#.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


16,903. “Improvements in electric ignition devices for petroleum, oil, and 
analogous motors." H. GviLLAME. Dated August 21st. 

16,922. “An improved electric spark fuse.“ G. G. M. Harpincuam. (O. R. 
Schulz, Germany.) Dated August 21st. | 


16,96. “ нт in or relating to electric measuring and indicatin 
apparatus.” . Darwik, E. Н. Guirritus, ара W. С. D. WHETHAM. Da 
August 21st. 

ue "Improvements in magnet separators.” A. Dixos. Dated August 
st. C 

16,956. “Improvements in or relating to conduits for electric conductors." 
J. J. BATE. Dated August 2186. 

16,929. ЧА new or improved device or tool for fastening insulators for elec- 
tric wices to the ceilings of rooms and other similar places." G. DonNAUF. 
Dated August 215%. 

16,960. “Improvements in rheostats and means for operating the same." 
C. rr KaNpo. Dated August 21st. ( Complete.) 

16,980. "Improvements in or relating to electric incandescent lamps and 
their conducting wires, also applicable to the conducting wires of telephonic 
and other electrical instruments." W. Guxx. Dated August And. 

16,997. “ Improvements in rail- bonds for electric railways and other purposes." 
A. J. Bovrr. (F. H. Daniels, United States.) Dated August 22nd. (Complete.) 

16,599. “Improvements in magneto-electric telegraphs.” L. G. WooLLEY. 
Dated August 22nd. (Gomplete.) 

17.031. “ Improvements in effecting contact with the active matter of &ccumu- 
lator plates and the like." W. P, Тномрвок. (C. Payen, France.) Dated 
August And. 

17,033. “Improved method of and device for switching on and off the incan- 
descent filaments of electric incandescent lamps or the bodies serving for prc- 
liminarily heating incandescent bodies of conductors of the second class.“ 
J.Gyorrry. Dated August 22nd. 

17,0002. “Improvements in or connected with electric batteries." J. Y. 
JonNsoN. (Chemische Fabrik vorm. Goldenberg, Geromont & Co., Germany). 
Dated August 22nd. 

17,130. "Improvements in automatic electric alarms." W.RavscH. Dated 
Angust 28rd. (Complete.) 


11.199; “Improvements in electricity meters." G. Ноокнлм. Dated August 
24t . 


17,203. “ An improvement іп pole pieces for dynamos.” H. A. EAR. Dated 
August 21th. (Complete.) 

17,211. Improved holder for telephones" W. Н. WHEATLEY. (M. Wohlge- 
muth, United States.) Dated August 24th. 

17,2229. “Improvements in connection with the poraning or finishing of 
ора and other articles." J. B. Brooks and J. Нот. Dated August 

4th. 

17,246. “Improvements in automatic electric testing apparatus."  R. J. 
WaLLi8-JoNES. Dated August 25th. 

17,256. “Electric log recorder." L. T. Jungs, jun. Dated August 25th. 
(Comp'ete.) 

17,257. “Improved apparatus for generating electrical pressure.” G. E. 
Арлмз. Dated August 25th. 

17,258. “Improvements in or relating to galvanic batteries.“ A. J. BOULT. 
(J. Trillet, France.) Dated August 25th. (Complete.) 

17,260. Improved means for charging the accumulator batteries of electric 
motor vehicles," H. L EINE. Dated August 25th. 

17,261. “Improvements in secondary batteries." H. LEITNER. Dated 
August 25th. 

17,262. ' Arrangement of connections and conductors for railways worked 
by electricity." G. Winter and E. Futter. Dated August 25th. 

17,268. “Improvements in connection with electrical measuring instruments 
employed in combination with current and potential transformers for measuring 
electrical energy." SigMENS Bros. & Co., Limiten, (Siemens & Halske, Aktien 
Gesellschaft, Germany.) Dated August 25th. (Complete.) 

17,304. "Improvements in incandescent lamps for electric lighting.” H. 
Very. Dated August 26th. 


17,319. “Improvements in grips used in the Jaying of underground electrical 
cables.“ THE STEEL Мот AND JoskrH Hampton, LiMiTED, and 8. Hampton, 
Dated August 26th. 

17,326. “An improved clectrolytic current interrupter or circuit bresker for 
induction coils." W. P. Тномрѕох. (Voltohm Electrizitüts Gesellschaft A. G., 
Germany.) Dated August 26th. 

17,337, “ Ап improved battery cell with double case.“ C. Voor. Dated 
August With. (Complete) 

17,841. “Improvements in or connected with contact apparatus for electric 
railways with underground current feed and mechanical partial conductor 
service.“ C. F. P. SrENDbE BAC. Dated August 26th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 322, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


- “improvements in preventia rking when making and breaking electric 
olronits." A. Maller and 1. 7 udor. еа ае th, TRON. Ы to im- 
provements in preventing sparking when making or breaking electric circuits. 
Consists in introducing into the circuit before making or breaking the current 
a polarisation battery or condenser in series with the current source and the 
consumption apparatus to stop the flow of current before the makiug and 
breaking of the circuit." 4 claims, 


686. “improvements relating to the mounting of dynamo-efeotrio machines.” 
Р. R. Jackson and J. 8. Lewis. Dated October 7th, 1894. Relates to the mount- 
ing of dynamo-electric machines. To carry out the invention two rails ure 
provided, laid in concrete. Between the rails at that part where the engine is 
to be secured is placed a third rail to act as an additional support. The dynamo 
is placed with ite shaft parallel with the rails, and the pedestals supporting the 
shaft arc secured to bridge pieces which are grooved on their undersides to fit 
the supporting rails. 2 claims. 
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699. “improvements in or relating te electrio illumination of raltway trains.” 
B. de Srwantowskl. Dated January 10th, 1898. Relates to an arrangement 
whereby the force of the air currents caused by the motion of the train is 80 con- 
siderable, that even without a head or adverse wind the train experiences an 
air pressure which actually represente in strength a strong wind. Theapparatus 
consists of & wind whecl which serves to drive & dynamo, and which is driven by 
a current of air produced by the movement of the train. 4claims. 


812. ‘improvements im or relating to dysamo-electrio maohinery." Р. R. 
Jaokson & Co., Limited, and J. 8. Lewis. Dated January llth, 1898. Relates to 
dynamo-electric machinery and comprises an improved construction of commu- 
tator. In the construction of the commutator the blades or segments, 
preter ie the radial strips attached are arranged in position with in- 
sulation between. They are then forced together so as to form a rigid 
cylinder. Insulation is then placed round the ends of the bars over a rebate 
formed on the external periphery, and a steel or iron ring is shrunk on at each 
end of the cylinder. 5 claims. 


1,021. “ improvements in the manufacture of filaments for incandesoenos 
electric ec ag . M. Stearn. Dated January 18th, 1898. A solution of cellulose 
is employed. It is made by treating cellulose with strong alkali, &nd then with 
carbon bi-sulphide and dissolving the product in water. Cellulose is precipitated 
in a filamentary form by projeoting the solution into а precipitating solution 
such as alcohol. The filaments are then purified by treatment with any of the 
usual reagents and carbonised. 5 claims. 


1,028. “improvements in and relating to secondary batteries.” W. A. Crowdus. 
Dated January 20th, 1898. elites DO 3 batteries in which the 
elements are formed by mechanically applying lead salts in the form of paste 
to metal plates or supports. In order to перио the plates a corrugated non- 
conducting separator composed for example of India-rubber. The ne ative 

lates of the battery are formed by immersing conducting plates coated with 
ead or oxide in a solution containing sulphuric acid and a sulphate of an easy 
oxidisable metal such as zine and passing an electric current through the 
solution. The positive elements are first formed into negative elements and 
then forming them into positive elements by reversing the direction of the flow 
of current. 4 claims. | 


1,687. "Improvements in electric signalling apparatus." 8. P. Thompson. 
Dated J anuary 2184, 1998. This relates olen Кра known аз coherers, used 
for receiving electric waves in space telegraphy. Instead of using а solitary 
point contact or an incoherent mass of filings as heretofore, a number of dis- 
creet conductive wires are employed, arranged in series or in parallel, or in 
series and parallel ; in light contact with means for regulating the contact pres- 
sures. Clean wires of nickel, brass, or tinned copper, so arranged, are found to 
work excellently. Or the contacts may be between different metals or between 
metal and carbon. In some cases the coherer is mounted upon a vibrating 
sound-board, or upon a mechanical or electric tapper, such as u clock or elec- 
tric trembler. In some cases the contacts are made between stationary and 
revolving surfaces. 8 claims. 


1,809. ''Autematio switch or cut-owt.” Е. A. Claremont. Dated January 22nd, 
1808. Relates to a means for constructing a switch controlled by an electro- 
magnet and so arranged that on the electric current exceeding the normal the 


switch will be released in any predetermined time proportional 10 the excess of 
current. 1 claim. 


2,197. “ improvements in and connected with electric generator ter cycles aud 
other vehloles." J. Moores and Н. O. Farrell, Dated January 27th, 1898. An 
electric generator to be applied to a cycle or other vehicle, and driven by one of 
the wheels, mounted on suitable bearings or supports, on which the said genc- 
rator can rock. 1 claim. 


2,299. ‘Improvement in joints between the glass globes of electric art lamps and 
the supports hy which they are carried.” Р. H. Guerin. Dated January 28th, 1895. 
The apparatus consists of a globe provided with a channel forming a hydraulic 
or Band joint and a cylinder of a diameter to fit thc recess and fixed to the sides 
or bottom of an electric arc lamp in order to reduce the consumption of the 
carbons. 1 claim. 

2,427. “improvements in variahle electric resistances or rheostats." R. Way- 


& Co., Ltd., and P. J. Unwin, Dated Janvary 29th, 1898. Relates to resist- 
ances which are especially suitable for the electric starting switches for the 


clectric motor of lifts, ёс. Consists of a badly conducting powder, such as flake . 


graphite, and & blade or plunger which is inserted more or less into it. 8 claims. 


2.622. '* Ап improved electrical striking meohanism for belle.” А. Eokstein and 
н. J. Coates. Dated February Ist, 1898. The striker is attached by a long arm to 
one end of а lever near the fulcrum. To the long erm of the lever & plunger is 
attached. This plunger, when a current is passed through a solenoid, is drawn 
into it pulling its end of the lever down. This raises the striker and it hits the 
bell. hen unenergised the weight of the hammer makes it hang nearly 
perpendicular. 1 claim. 


2.664. “Improvements in apparatus for the electre-deposition of metals.” F. 
Fisher, B. J. Round, B. J. Round, А. Nonna, Dated February 2nd, 1808, Relates 
to improved apparatus to be employed in the process of electro-plating. Con- 
sists of a rotating vat or vessel containing the electrolyte and the work to be 
plated arranged in connec'ion with an inclined driving shaft and having an 
open mouth of less diameter than the closed bottom, which is provided with an 
attached metal ring or equivalent cathode element in conneotion with &n out- 
side conductor for the return current, whilst the anode clement ís suspended 
within the electrolyte in the vat by means of an adjustable and swinging rod. 
8 claims. 


2.761. ‘Improvements in high tension electric switches.” Е. М. Cowan and 
A. Still. Dated February 8га, 1 398. Relates to switches of the Hatchet type. 


Consists in constructing the switch with contacts in recesses and with slotted 
guard plates with hoods in combination with them. 8 claims. 


2,784. 
ard, 1898. Relates to an improvement to prevent sparking at the ewitch con- 
nections. When the switch is actuated, before the existing connections are 
broken, the switch contact piece is first caused to establish a connection by 
which a path for the currentis established through an clectro-magnet, which 
as soon as it is excited, is drawn into its helix, which movement breaks the 


circuit. 1 claim. 


3,802. ‘Improvements in or connected with electrical oonducters." Н. Edmunds. 
Dated February 15th, 1¢98. Relates to positions where only one wire may be 
used, but a return wire is needed. There is an inner conductor covered with 
lead, and that is covered with another coating of copper which acts as a return 
wire. The copper may be coated with an electro-deposition ot gold, silver or 
the like to protect it. 8 claims. 


3,740. A method of oxidation and hieaching by means of electrolysis.” J. G. A. 
Rhodin. Dated February 15th, 1898. Re'ates to a method for the oxidation and 
bleaching of textile materials by means of apparatus such as that described in 
Specification 21,509, 1896. In carrying out the invention the carbon anode, 
described in the above specification, is replaced by anode of iron or other suitable 
materials. The inner compartment is filled with a solution of caustic soda, the 
outer compartment being filled with water. The caustic soda is subjected to 
electrolysis with a result that the alkaline metal is by means of the mercury 
transferred to and absorbed by the water in the outer vessel. Oxygen is being 
formed and partly liberated whereby a strong oxidising agent is formed. 
2 claims. 


4,614. ““imprevements in electrolysis and cathodes therefor.” V. i. Feeny. 
Dated February 33rd, 1898. Relates to the cathodes for electrolysis. Consists 
of covering the cathode with a layer of sulphide and polishing it. The de- 
'osited metal can then be easily removed by breaking or brushing. The metal 
roken away is polished. The sulphide of the metal cathode шау be obtained 


by rubbing the metal with sulphur and water. 3 claims. 


4,824. “Tho electrolytio manufacture of alkaline biohromates.” J. Helhiing. 
Dated February Lich, 198. Relates to a process for the electrolytic manufac- 


ture of alkaline bichromates. The process consisting essentially in subjecting 
to the action of an electric current by means of anodes of chromium or alloys 


vement in electric switches." 0. C. Immisoh. Dated February 


+ 


of chromium, a solution of alkaline chlorides contained їп an electrolytic vat. 
The same result can be obtained by employing a solution of alkaline nitrates, 
and the proccss can also be carried out by using as the clectrolyte a solution of 
caustic alkali. 8 claims. 


5,034.  ''Improvements in or relating to electrolytic meters.” Сб. 0. Bastian 
Dated March 1st, 1898. Relates to nip: Baci bes meter. Consists of a 
glass frame or open work support with thin sheets or surfaces of platinum or 
equivalent material mounted opposite one anotheron the frame so that they 
cannot come in contact,and means to attach the sheets to the frame two 
vertically extending glass tube connected to the frame, and two conductor wires 
in said single tube and paesing out therefrom, and respectively connected with 
the circuit wires and the platinum sheets. 11 claims. 


5,3789. “improvements in the manufacture of submarine telegraph and telephone 
U 
" es," W. T. Henley's Telegraph Works Company, Limited, and G. Sutton, and 
T. Hartoigson. Dated March 4th, 1*98. Relates to a protective covering for 
cables. Consists of a protective armouring of two open windings of galvanised 
iron or steel tape, the second winding covering the inte.vals between the con- 
volutions of the first. 1 claim. 


6,147. "''improvements in the electrolytio treatment of ores and slimes for the 
recovery of precions metais therefrom and ratus therefor.” Н. Riecken. Dated 
March 12th, 1898. Relates to the electrolytic treatment of ores and slimes for 
the recovery of metals, chiefly gold. Consists of an open vat made of wood 
lined with copper at the sides and bottom. The copper is silver-plated. The 
sides are inclined. At the bottom is a trough for the collection of mercury, and 
at the top a perforated pipe for distributing the mercury over the sides. The 
gold forms on the copper sides over which the mercury flows. The anodes are 
of carbon fixed to ashaft which traverses the vat and which is rotated or oscil- 
lated by any suitable means. It is connected to the + pole of a dynamo, the 
lining of the vat being the — pole. 6 claims. 


ил: ** Improvements ia index meedies or poluters for electrical and other 
Indicating or measuring instruments." Е. Weston. Dated March 22nd, 1898. 
Relates to index needles. Consists in having short arms running radially from 
the pivot and attached to the pointer, so that specially constructed nuts can be 
screwed on to counterbalance the weight of the needle. The arms аге at right 
angles so as to form а cross with the needle for the longest arm. The whole 
is made of aluminium so as to give lightness. 20 claims. 


6,992. “improvements in electrical measu instruments." E. Weston. Dated 
March 22nd, 1898. Relates to 5 in electrical measuring instru- 
ments. Consists of an electrometer provided with a stationary electrostatic 
field and a movable electrostatic armature or needle adapted to move in said 
field in combination with an indicating needle attached to or carried by the 
electrostatic armature or needle, a calibrated scale, and an independent indi- 
cating needle all enclosed in a casing, the independent indicating needle being 
provided with means extending through the casing for moving it by hand to any 
por e naeg point whereby comparative reading may be taken at a distance. 


9,436. “Improved means for electrically heating second olass electric condac- 
tors “уа аз incandesdesnce bodies for imparting to them the requisite conducting 
power. . дегі. Dated April 28rd, 1898. Consists in the employment of an 
electrical heating body of very weak conducting power, so as to offer so great a 
resistance to the current that the resulting heat will be transmitted to the con- 
ductor of second class, constituting an incandescence body surrounding the 
heating body, for imparting to this the requisite conducting power. 1 claim. 


10,228. An improved method of casting electric acoumulator plates and 
apparatus therefor.” J. Hesse and J. Kernaul. 9 Dated May 4th, 1898. Relates to 
the casting of accumulator plates having tapering projection on them to hold 
the active material. The ridge plates are cast in the form of an are or circle 
inscead of casting them directly as desired, and, after casting, bending them 
into a straight shape. 3 claims. 


14,833. ''improvements in and connected with junction boxes for electric cables 
Inspection ohambers and the like." F. Franklin. Dated July 6th, 1898. Relates to 
ventilated junction boxes which prevents dirt or wet getting in. Consists of a 
frame having a flange adapted to 1est on brickwork, and a channel surrounding 
the upper part. Holes are formed in the channel. A cover fits on the frame 
and has ventilating outlets round the edges. To prevent water entering 
through these & bead is cast round the underside of the cover. 3 claims. 


18,885. Improvements in electro-magnetic ore separators.” Н. Langguth. 
Dated July 20th, 1898. Relates to electro-magnetic ore separators in the form 
of a wheel or rim, consisting of a single rotary electro-magnet with cylindrical 
or pan-shaped poles of U section situated opposite each other. 2 claims. 


16,248. A new er Improved electric sounding device.” J. P. Buckley and W. A. 
Croffert. Dated July 206th, 1808. Relates to long distance sounding apparatus 
for ships. Consists of a shell or casing containing a liquid contact maker and 
connected by electric wires to an alarm device, cid., an adjustable float and 
adapted to be suspended without giving an alarm and when not oronly partially 
suspended to give an alarm. 8 claims. 


17,418. "Improvements in or relating to electric tumkior switch appliances and 
their hase piatos. C. Markt. Dated August 12th, 1898, Relates to improve- 
ments in electric tumbler switch appliances. The base is made of pottery and 
is prow ara with two raised chceks in which screw holes are formed. Two 
pockets separated by a pocket into which during one operation of the switch the 
tumbler goes. The contact piece of the switch works upon a hinge and is held 


up by a spring. The levor is also on a hinge and is not fixed to the tumbler but: 


is provided with a wheel which runs along the tumbler pushing it on to the 
partition between two holes in the base which is a contact piece. 5 claims. 


18,631. ‘‘improved means for electrically operating electric railway switokes.”’ 
R. A. Baldwin aud Н. Rowland. Dated August 20th, 1808. In carrying this inven- 
tion an оош is located in а box in the roadway at some convenient 
point adjacent to the switch tongue. Current to actuate the magnet is taken 
from the return circuit of the railway which ordinarily is the rail. In order to 
do this, a short section of the rails ahead of the switch is insulated, and when 
the switch is turned the return circuit from the vehicle is passed into the in- 
аап section of the rails then to the magnet and finally to the return circuit. 
5 claims. 


18,796. “improvements in and comnected with secondary or storage batteries." 
W. M. MoDougail. Dated May 18th, 1808. Secondary batteries are arranged so 
as to minimise the vibration when mounted on vehicles and the like. The 
electrodes are made with projecting bosses in which are cut intersecting 
grooves reaching to the surface of the plate. The plates are covered on both 
sides with sheets of insulating material in which are holes to receive the bosses, 
and the sheets are of such a thickness that the bosses lic flush with their outer 
surface. Division plates are also placed across the electrodes. The plates are 
made of insulating material, finely perforated and with ribs on one side only, 
these ribs being turned towards the negative plates in the battery. The bosses 
inay be replaced by projecting horizontal strips or webs, the spaces between 
which are filled with lead dust. 3 claims. 


18,940. ‘Improvements in alternating ourrent aro lamps." С. D. Abel. (II. О. 
Bwoboda.) Dated September 5th, 1 Relates to arc lamps in which the 
vibration of the feed magnets under the action of the alternating currents will 
not be transmitted to the lamp. 6 claims. 


19,248. “ impro ements in alternating ourrent electric motors." W. P. Thomp- 
son. (C. 8. Bradley.) Dated August S0th, 1898. Relates to electric motors having 
onc core or element wound to produce a rotary magnetic fleld when supplicd 
from a single-phase alternating eurrent circuit, and a secondary core or element 
having its winding connected with an adjustable phase advancing device such 
as an electric condenser, 2 claims. 


20,969. “А now or improved composition for electricaliy firing detonators.” 
G. P. Blokford-Smith. Dated October 6th, 1808. Relates to a composition con- 
sisting of potassium chlorate, precipitated copper, precipitated silver, antimony 
sulphide, clectrotype plumbago, and sodium tungstate in certain proportions. 
It is fired in a casing by an electric spark. 1 claim. 


er e а — * 
= , ар bk T чу, 


THE 


ELECTRICAL REVIEW. 


Vor. XLV. SEPTEMBER 15, 1899. ' Мо, 1,188. 
OONTYHN TS: PAGE ! | 
* Non THE SWISS REUNION AND ITS 


меш for Electrical. Supply daring Hours of шз ч 
4 
„ Accessories of Electric Traction (strated 


424 
Тһе Installation of Bteam Boilers.—VII. (illustrated) .. 426 
Over-Oompcundinz Dynamos n sus T .. 428 
R:daoed Rates to India га ЖЕР ы Ж ae .. 429 
A Happy Despatch ! .. ds TR ivi v m .. 430 
American Telephone Practice p 431 
ree ner тт —" Stresses in Steam Engine Bhat ts tor Electric 
Traction - 433 
Electricity at Cripple Oreek Mines ass 953 85 .. 433 
Business Notices, &c. ies al ee e) . 434 
The Ligbting of idus (illustrated) iss - ies .. 439 
City Notes - Ss ү ie .. 448 
Traffic Receipte — ... WE. Сак е — wet во. 1450 
Stocks and Shares 450 
Bhare List of Hilectrical Companies 451 
Market Quotations ... .. 452 
The Synchronising of Alternators (illustrated) C. “4 e. 453 
The Electrico Lighting (Clauses) Act, 1899 vas * 454 
The Oopper Market in August - is е? ТА *. 455 
Autocar Trials at Liverpool... ies we 455 
The American Association for the Advancement ot Science . 456 
The Stresses in Steam шш; т Брес R оин) to Bus 
tric Traction.—II. . 458 
The B.A. Presidential Address Sue i E iss .. 458 
Eleotric Bailways  ... is - ee i Us ... 459 
New Patents . ves ED . 459 


Abstracta of Published Specifications on ds gis .. 460 


THE | 


UNIVERSAL ELECTRICAL DIRECTORY 
1888 


Edition 


Price 6s. 
NOW READY. 


H. ALABASTER, GATEHOUSE & OO., 
4, LUDGATE HILL, LONDON: E.O. 


— ——À 


THE ELECTRICAL REVIEW. 


Published every FRIDAY Price 4d. 
The Oldest Weekly Electrical Paper. Established 1879. 
TO ви OBTAINED BY ORDER FROM ANY REWSAGERT IR TOWN OR COUNTRY, 


OFFICE :—4, LUDGATE HILL, LONDON. 


Felegrapbic Address: '' Amar, Lompon.” Oode А В C, 
` Telephone No. 988 Holborn. 
ALL Lettere should be addressed to the Proprictors, H. Alabaster, Gatehouse d Co, 
ч ` MNERTISEBENT RATES ON APPLICATION. 
he" Nlestrien] Review” is the recognised modium of the Electrica! Trades. 


SUBSOBIPTION RATES.—In Great Britain, Post Free per Year, 19s. 64. To 
ӨЙ other countries, per Year, 41 10s. 
BINDING,—BSabsecribers' numbers beund, Including case, for 4s each 


Т (MA CIN T ы сыыры рен. 64. each. 
04888, to hold One to Twenty-six Numbers until T 


from 
V from the Publish 
уч ia complete fr Bi . 


FOREIGN AGENTS,—New ni Ds NosTRAND, 88, Murray Street, 
Borvgav 


Parte: V J. Rue 4 а" : AsHRR & Co 
Ke Gar nid | 
are and соаг Orders 15 Oss. Offee London, to be made payable to 


great processes of storage : 


LESSONS. 


Now that the visit of the Institution of Electrical Engineers 
to the industrial districts of Switzerland has taken its place 
amorgat the proceedings of the past, the time has come to 
consider what we have learnt as the result of our investiga- 
tions. Various questions arise of great interest and import- 
anoe. We will select for consideration the following: —Are 
we falling behind in the march of electrical engineering prc- 
gress? If во, what are the causes of our back ward ness, 
and how can they be removed ? 

We aro immediately struck by the fact that the conditions 
prevailing in this country are not comparable with those 
existing in Switzerland. In that rugged country an aburd- 
ance of water-power has taken the place of a natural 
впрр'у of coal. There is a grand similarity between the two 
here we prcfit by the solar 
energy stored up countless centuries ago in the form of 
chemical energy ; there the proccss is in progress before our 
eyes, as the moisture ra ised by the same agency crystallises 
on the mcuntain tops and stores up potential energy, to be 
gradually released by the melting of the snows. But there is 
this important difference between the two cases—that water- 
power is not commercially capable of transportation over 
great distances without transformation into sc ine other form, 
while, on the other Laud, it is easy and profitable to 
convey the coal itself with its store of energy to the place 
where power is required. Moreover, the localitics where 
water-power is most abundant in Switzetland, are frequently, 
for the same reason, unsuitable for the sites of factories and 
towns. IIence arose the need of a system of transformation 
and distribution of energy over considerable distances, with 
great flexibility and economy in capital cost. The first 
attempts in this direction took the form of rope transmission, 
which in no other place attained to such a high degree of 
development; but the advantages of electricity socn made 
themselves apparent, to the exclusion of all other agents. 
At first, direct eurrent and single-phase alternating carrents 
were employed, but the difficulties attendant respectively 
upon the use of high pressure direct current commutatore, 
and of synchronous alternating current motors, were such 
that upon the introduction of polyphase working its 
superiority was immediately recognised. The simplicity of 
the machinery, the ready handling of the motore, and the 


low first cost of the line—a most important factor in this 


case—were too obvious to be overlcoked ; and the natural 
consequence was that tke meet rapid development took place 
in the direction of polyphase working, which, in Swit z ar land, 
is practically confined to the three-phase system. The adop- 
tion of the same system for lighting was due to the desire 
to avoid the use of tke complicated moving machinery 
which is inseparable from the conversion of alternating into 
direct currents; some trouble was at first encountered on 
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the score of regulation, but this was practically overcome by 
tha use of a neutral or return wire for the lighting circuits, 
and now the three-phase system i3 almost univerally used for 
the Swiss lighting circuits, the exceptions being small 
isolated installations, where the advantages of storage are 
important. Most of the tramways, it is true, are atill 
worked by direct currents, generally obtained from a three- 
phase plant with rotary converters; but that there is no bar 
to the application of the polyphase system to traction has 
been completely proved by the pioneer work of Messrs. 
Brown, Boveri & Co. 

Now, in Great Britain the supply of motive power has 
been up to the present an almost negligible factor; lighting 
has always been the chief consideration, and has been carried 
out by isolated installations close to, or in the midst of, the 
area supplied, hence there has been no need of transmission 
over distances exceeding two or three miles at most in the 
majority of instances, and even where the distance has been 
greater, the absence of a demand for motive power has per- 
mitted single-phase currents to meet the circumstances 
sufficiently well. Consequently, the line of development in 
this country has been that of direct and single-phase work- 
ing, in both of which branches we hold our own as regards 
the excellence and magnitude of the generating and trans- 
forming plant. Long-distance transmission, and electric 
eupply on a polyphase system, are absolutely non-existent 
here; even those schemes which are projected for trans- 
mitting power over some considerable distances are intended 
to ure polyphase working for transmission only, and to dis- 
tribute with direct currents, 

We conclade, then, that we are many years behind the 
Swiss in the manufacture and use of polyphase machinery, 
while they lead the world in this department ; nevertheless, 
we are at least abreast of them in the construction of direct 
current and single-phase machinery. Their turbines are 
unexcelled ; but so are our engines and boilers. The remark- 
able progress which they have made in the special branches 
enumerated above must be in great part ascribed to the 
natural conditions of their environment, and we have seen 
no cause to suppose that our lees forward state is due to any 
deficiency in the talent or inventive genius of our engineers. 

There is, however, another aspect of the question, and this 
is, to our mind, by far the most important one. We refer to 
the economic view. Apart altogether from considerations of 
environment and engineering skill we have observed the 
attitude which the capitaliste, banks, municipalities, and the 
public generally have taken towards the development of 
electrical engineering and its dependent indastries ; and here 
we find a startling contrast with the state of things in Great 
Britain. We are accustomed to see our councils rising in 
their might to repel the so-called “monopolist,” to resist 
great schemes for distribution of power over large areas at 
minimum prices, and to crush all native progress. We have 
seen them act the part of the “dog in the manger,” securing 
powers to provide electrical supply, absolutely in order to 
prevent such supply being given! We have seen our great 
companies starving for capital, unable to carry ont the 
extensions so urgently needed, while foreign-made machinery 
is pouring into our ports, No sooner is a tramway or light 
railway scheme projected than immediately meetings are 
held to devise ways and means to oppose the undertaking, 
often with a view of being bought off at ruinous prices—a 


process generally known as jobbery, to use the mildest term. 
We see our municipalities imposing arduous and unjust oon- 
ditions on British contractors, and simultaneously giving 
orders abroad without а thought of controlling the wages there. 
The parrot-like cry of “disfigurement,” so long cast in the 
way of tramway schemes, is happily becoming rare, as the 
public learns that the good of the many ought not to be 
sacrificed to the prejudices of the few; but still we see 
London destitute of electric tramways and опг toilers crowded 
in mephitic tunnels, 15 to the compartment. - 

In Switzerland there is nothing of this. Far from 
opposing engineering projects, the people welcome such, 
knowing the advantages that are certain to acorue to them ; 
capital flows freely into the industry, and the far-seeing 
directors of the great banking concerns support the schemes. 
The beautiful and picturesque streets of the towns and 
villages, the inter-urban a and even the mountains 
themselves, have their well-laid tramways, operated for the 
most part by water-power. 

High pressure transmission lines of bare copper wires on 
porcelain insulators are commonplace; they are met with 
everywhere, Yet our Board of Trade will not so much as 
sanction a few miles of overhead conductors in country dis- 
tricts between villages and townships, at one-fourth the 
pressure used by the Swiss, but requires costly underground 
mains, which weigh down the undertaking with excess of 
capital, like Sindbad's Old Man of the Sea.” Our eleo- 
trical industry is cramped and fettered by the restrictions 
which bind it ; were it not во, we should soon see great dis- 
tribution schemes, power transmission over long distances 
from the coal areas, and even full-gauge railways, electrically 
operated, as in Switzerland. 

How to remedy these evils ? — There's the rub”; it is 
not easy to reach the roots of the canker. Many maintain 
that technical education is the great panacea; we are ооп- 
vinced that this is but a minor factor in the problem. We 
went to Ziirich honestly looking forward to the visit to the 
Polytechnikum, prepared to admire, and schooling ourselves 
to control our anticipatory feeling of envy. We came away 
with a sense of disappointment. The physical, or more 
properly, the electrical engineering, laboratories of which 
we had heard so much, were superior to those of our own 
technical colleges in but one respect—they are generously 
supplied with fands by the Swiss Government, whereas our 
own are dependent оп а confused variety of grants, donations 
and private endowments, and are always starved for up-to-date 
apparatus and equipment. The methods of teaching are no 
better than our own; the apparatus, thanks to the ample 
funds, looks newer and better made (much of the most 
modern apparatus in our colleges is made by the students 
—and demonstrators, when they have time, which is seldom), 
but the type of apparatus is old-fashioned. The tangent 
galvanometer dominates the department; we saw but one 
d'Argonval, and that was of the old pattern; scales are read 
with telescopes, a method regarded by us as tedious and 
primitive ; alternate current wave forms are plotted with 
ballistic galvanometers and condensers. We do not 
wish to convey the impression that the laboratories 
are inadequately equipped; but we are convinced 
by actual observation, that our own are at least as well 
adapted for their purpose, and are in many respects in 
advance. We paid a visit to the mechanical engineering 
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laboratories, and found them Aalf-builż; we inspected the 
designs, which were admirably complete, but up to the 
present, We find, there has been practically nothing of this 
kind. Here we are a long way ahead. The most noteworthy 
feature of the system of education was, in our opinion, the 
fact that the students pass two years in workshops, ав 
apprentices, before they commence the course of technical 
instruction at the Polytechnikum. We heartily commend 
this practice to the notice of our authorities. 

Our oonclasion is that technical training is not the 
solution to the problem. We believe that the only possible 
соге lies in the education of the people of Great Britain; 
teach them to realise that the prosperity of the nation can 
only be maintained by constant progress, and to understand 
the irreparable injury already inflicted upon our commerce 
and preatige by the blind reactionary opposition to all new 
things, so characteristic of the British public now a days. 
Let our daily press take up the work, and drive in the 
lesson by constant repetition—it is their peculiar privilege 
to reach the mass of the people as no purely technical 
joarnal can. The British nation is at fault, not the engi- 
neer ; let the nation encourage and support the engineering 
industry, instead of striving to restrain its progress—let it 
learn from the gallant little Swiss Republic how to sid and 
cherish scientific enterprise, on which the prosperity of Great 
Britain depends ! 


PROVIDING FOR ELECTRICAL SUPPLY 
DURING HOURS OF SMALL DEMAND. 


Тнк financial success of the supply of electrical energy may 
be considered to depend to a considerable extent on the 
maximum and minimum loads on the plant. 

A statement of the total output from any works for a 
whole year does not reveal any indication of the peculiar 
conditions of electrical supply; but when the actual capacity 
of the plant is considered, or, in other words, the total pos- 
sible output in one hour, it seems surprising that, as a rule, 
the yearly outpnt oould be generated in one month. In 
many works the plant could in three weeks generate suffi- 
cient supply for one year’s demand, and even if it were 
commercially practicable to store up this output, ready for 
sale when wanted, it may well be doubted if a consecutive 
idleness of 49 weeks in the year would prove beneficial to 
the plant. p 

Machinery, with or without storage balteries, must be pro- 
vided for the maximum load, and as this load is absolutely 
under the control of the consumers and oan be estimated 
with considerable accuracy, it becomes possible to provide 
generating plant and storage in such proportions as will 
ensure а constant load on the steam plant for many months 
in the year, an economical load during the sammer months 
and during hours of small demand. This is, of course, no 
new principle, and long before the secondary battery left the 
laboratory to become an engineering appliance even more 
ambitious claims were made for its practical utility. 


The capital cost of this method of equalising the load on 
electrical plant has hitherto been almost prohibitive, and 
though the present cost of batteries is a very serious item, 
there is so much to be gained by their use that a liberal 
interest on the capital outlay may be realised. 

The use of storage batteries in this manner must of course 
be confined to continuous current distribution, and it is pro- 
bable that existing systems of alternating current supply 
may with advantage undergo a gradual change to continuous 
current. ; - 

In the meantime, distribution by alternating current does 
поб possess many facilities for securing economy during 
hours of small demand. The sub-division of plant 
into machines of convenient variety of size is not 
an easy matter, for if the works are designed 
fer parallel running, it is difficult, if not impos- 
sible, to seare a proper division of the load; and if 
circuit running is adopted, serious trouble is caused by 
throwing load from one large machine, say, on to several 
smaller machines, It, therefore, appears that to secure 
economy in alternating current generation during hours of 
small demand—probably 80 per cent. of the year—it is 
desirable to arrange for a separate plant of high efficiency 
and durability, fed by separate boilers through short steam 
pipes. 


О WE recently noticed an article in the 

The Peer Electrical World (New York), advancing 
proposals for a change of nomenclature 

of the electrical units in such а way that the name of each 
derived practical unit should denote what multiple or sub- 
multiple it is of the fundamental unit. We expressed an 
opinion that the gain derived from such a change would not 
compensate for the incidental temporary сопѓовіор, though 


if any fundamental change in definition were contemplated, 


such as the introduction of the Heavisidal unite, the system of 
names proposed by our contemporary would be worth careful 
consideration. The publication of this article in the 
Electrical World has induced M. A. Blondel to publish at 
once in l’Industrie Electrique an article on the same subject, 
advancing very similar proposals, which he had prepared for 
the approaching meeting at Boulogne of |’Ascoociation Fran- 
ciise, M. Blondel proposes two changes: — (1) To transfer 
the names ampere, ohm, &o., to the C. G. S. units, each with 
a temporary prefix to be afterwards dropped. Thus for the 
present he would call the O. G. S. anit of E.M.F. the neo-volt, 
and as soon as the system was well established it would be 
called the volt; (2) For practical purposes to use only three 
sub-multiples, and three multiples, of the units with the 
prefixes micro, hypo, milli, kilo, hyper, mega; hypo meaning 
that the fundamental unit is multiplied by 10, hyper by 
10°, micro by 1075, mega by 1015, milli and kilo retaining 
the present senses. We may refer our readers who wish to 
study М. Blondel's propesal closely to the French journal, in 
which the question is discussed at considerable length. 
There can be no doubt that his system would have advan- 
tages over our present one. Names for the O. G. S. units 
would be very useful, and the new multiples and sub- 
multiples would bear their descriptions in their names. М, 
Blondel, moreover, thinks the new derived quantities would . 
be more convenient than the old practical unite, but we 
doubt this. If we are to have a change at all let us have 
the rational unite, and a revision of nomenclature may come 
at the same time as а subsidiary reform. Б 
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INDISPENSABLE ACCESSORIES OF 
TRIC TRACTION. 
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(Continued from page 387.) 


THE last or uniform sub-division comprises only one 
bond, which is known as ће “ Chicago Crown" bond, and 
is manufactured in two forms, viz., rigid and flexible. The 
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first form belongs exclusively to the group of long 
exposed bonde, while the second form belongs to both 
Group A and Group B. The “Chicago Crown" rigid 
bond (fig. 90) is forged from а single solid piece of copper, 
the thimble-shaped terminals having tapering conical per- 
forations of з special shape. When the terminals are inserted 
in the web holes they are secured by expanding one end of 
the perforation with a tapering punch, then & tapering drift 
pin, sth of an inch larger than the holes, is driven home, 
the terminals expanded and a lip formed at the smaller end, 
as in a rivet head. The contact between the iron and copper, 
in consequence of the pressure thus exerted, is so intimate 
that it can never be rendered less perfect by working loose, 
by corrosion, or by electrolytic action. The area of the con- 
tact surface is over 11 times the sectional area of the copper 
bond uniting the terminals. The resistance of these bonds 
when both terminals and web holes are very clean is under 
2 microhms (per two terminals in series), while their con- 
ductivity is practically 100 per cent. of that of pure copper. 
The effect upon the resistance offered by this practically 
perfect bond, when the web holes are oily or oxidised, or 
botb, ig most marked and runs it up to four times the 
minimum, or 8 microhms (vide Mr. Parshall’s experiments). 

The “flexible Chicago Crown bond” (figs. 91, 924 and 928) 
is made both in the long type and in the short type; ita 
terminals are identical with those of the rigid form, and it is 
fixed to the rail in identically the ваше way. The difference 
lies in the portion connecting the terminals. This consists 
-of strands of copper wire laid crossing each other at an 
angle, which provides for expansion and contraction in the 
rails withont sensible alteration of shape, and allows the 
bond being fitted withont difliculty to the rails at any tem- 
perature. The terminals and strands are united by a special 


process of forge welding, and the union is so perfect that 
when sawn through the weld the strands are found to have 
lost their oes and the whole is a homogeneous mass of 
copper, and capable of standing to all intents and purposes 
the same tensile tests. The conductivity of the bond is 
upwards of 93 percent. of that of pure сор „which with the 
same effective cross section of web (4 in ), and contact area 
with rail web (1:37 inch), and clean condition of bond and 
holes ав the rigid bond previously described would give a 
resistance of 23 microhms (per two terminals in series), or 
an increased resistance of only 4th of a microhm to set off 
against the advantages of flexibility and adapt- 
ability. The fact of its being made in the short 
or covered type has the further advantage of 
enabling the initial cost of the bonds to be greatly 
reduced. It is intereating to note that Mr. 
Parshall found the conductivity of the Oolumbia 
multiple bond to be only 90 per cent. of that of 
the Chicago Crown rigid simple bond, while its 
resistance was from 3} to 4} times as great, the 
bonds being identical in every other respect; this 
shows how essentially saperior the simple uniform 
bond is when compared with the best examples of 
the multiple monometallic. varieties, and a fortiori 
any other multiple varieties. 

The third method of bonding is the one which 
dispenses entirely with added bonds and ordinary 
fastenings by the substitution of a special joint, or 
by the total abolition of all joints. The first 
process is known under the name of the cast- 
welded joint, and the second as the endless electrio 
welded rail. The conditions of expansion and 
contraction of the rails on & railway and a tram- 
way are entirely different; in the former, the 
rails are practically wholly exposed and wholly 
free to alter in length in accordance with the 
changes in temperature, while in the latter they 
are to a great extent protected and prevented from 
moving by being embedded in the pavement. 

The skin friction between the rails and the 
pavement and the weight of the latter is so great, 
that even in extreme climates the contraction or 
expansion, due to variations in the atmospheric 
temperature, produce hardly any perceptible move- 
ment in tram rails, and practically no allowance 
need be made for contraction or expansion in 
laying a tramway track. The only precaution that 
need be taken is to avoid unbsdding much track 
at one time for repairs in the summer time, should the 
track in question happen to have been laid in the winter, 
or vice versG, otherwise “ hogging” may take place in 
the first case and ruptured joints in the second. In a 
tramway, therefore, the ideal track without jointa, so 
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desirable both from the mechanical and electrical points of 
view, seems to be a practical possibility. Electrical weld- 
ing has for several years been the subject of extended 
experiments in the United S:ates of America, but so far 
the results have not been such as to encourage tramway 
companies to adopt this system of bonding. Its drawbacks 
may be summarised as follows :— - 
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brittleness of rail at weld, softening of adjacent portions, and The apparatus requiredsfor electric welding is costly, and 
consequent increased liability of rails to fracture and to un- in practice the required power is not always easy to obtain, 
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so that although the drawbacks mentioned above might no 
doubt be removed with more extended atill it is not 
to be wondered at if the process has not as yet been tried on 
this side of the Atlantio. | 

The oast-welded or “Falk” joint has, on the contrary, 
been extensively tried in England, both at Coventry and 
Norwich. By this system the joint is done away with by 
casting a cast-iron sleeve round the sides and bottom of rails 
at their joints, A metal mould is fixed round the rail ends, 
а special mixture of cast-iron is run into this from a portable 
cupola ; ld metal cooling rapidly in contact with the 
mould, kr, exerting great pressure on the embedded 


rails, ensuring a thoroughly good mechanical joint and elec- . 


trio bond. The size of the joint is such as to ensure the same 
tensile strength asin the remainder of the rail. These роз 
are generally 14 inches in length, and from 70 to 140 lbs. in 
weight, proportionately with the weight of the rail. Fige. 
98, 94 and 95, show the movable cast-welding plant, a joint 
with mould in position for casting. and a section through a cast 
joint respectively, as carried out by Robert W. Blackwell and 
Co. at Coventry and Norwich. This joint has been un- 
doubtedly a mechanical success, owing to the slight clearance 


afforded by the contracting of the rail after the cast sleeve 
has set being just sufficient to admit of a slight play for con- 
traction and expansion inthe rail ends. But this clearance, 
though of the slightest description, accounts for the variations 
that have been observed in the electrical resistance of the 
joints when new, and will probably cause this to sensibly 
crease with time by the deposition of a slight film of oxide 
between the cast-iron sleave and the embedded rail ends. 
On the whole, however, this system of doing away with rail 
beg has been undoubtedly a great success, its only draw- 
being the question of cost, this being specially notice- 
able where the casting pani has to be brought into operation 
for a few joints at a time, such as ocours when small exten- 
sions or re have to be carried out, especially in this 
country, w only two or three yards of road can be 
opened at once. It has been practically demonstrated that 
unless one mile of strêet can be opened up at a time the cost 
of each joint is very great. 


== 


THE INSTALLATION OF STEAM BOILERS. 


VII. 


So far the structure of the boiler has chiefly been dealt with. 
Before dealing with the fittings, we may take в brief glance 
at the question of the brickwork in which the boiler is built. 
It is almost superfluous at this date to insist on the necessity 


for absolute dryness of foundations, and if only a damp site 


is available, it becomes necessary to construct a tank of 
sound concrete, rich in cement, and put in sufficiently wet to 
be waterproof, and of such size as to be removed from the 
effect of the heat by sufficient thickness of bricks. Under 
the most careful construction in such cases the concrete floor 
should have а fall to some aooeesible sump, or water catcher. 
Failing a dry foundation, the moisture creeps up the brick- 
work of the seating walls, and causes severe corrosion of 
a along the line of seating. 

ears ago, when no care was exercised as to the selection 
of the site of a boiler, explosions from this canse were fre- 


practice, as developed by long ience, a boiler 
is set upon two longitudinal ; lel to one another, 
and distant apart over half the diameter of the boiler. On 
these walls are laid specially formed seating blocks of fire- 
brick, the seating edge of which should not exceed 8 inches 
in width, and may advantageously be convex in profile во as 
to touch the boiler plate along a line only. Where the ring 
seams cross the seating blocks, a rectangular gap should be 
cut across the seating for pu of ins п, and specially 
formed wedge pieces ought to be provided to close these gaps. 
Thete are removed for inspection, and at once replaced. 


The course followed by the gases issuing from the furnace 
tubes is first along the bottom flue, and this flue should be 
from 27 inches to 80 inches below the extreme bottom 
of the boiler, This depth admits of convenient inspection. 
Any much greater depth prevents a convenient seated 
inspection, but there is no objection to a very deep bottom 
flue VVT 
depth sho as to permit of a standing i ion. 
Ts reason for the bottom flue being the first "br by 
the gases is that the bottom of the boiler may be kept as 
warm as possible When the side flues were kept the 
hotter, the riveted seams on the boiler bottom were liable to 
be torn. 'This was known as the seam rip and was due to 
mardos expansion between the upper and lower parta of the 
iler, 
ns formation of не side flue ое 1 as to жеген 
e very easy passage of a man with full liberty to ins 
along both seat and flue cover lines of contact, The use of 


Fig. 20. 


the specially formed seating block allows an ample space 
along the bottom of the side flne, the outer wall Pi which 
should not be less than 9 inches clear of the boiler at ita 
horizontal diameter. The side flue covers are quadrants of a 
firebrick cylinder 3 to 4 inches thick, and these may with 
advantage be convex on the face next the boiler plate. These 
covers may be placed about 6 inches above the level of the 
furnace crown, but there need be no fear, if it is thought 
desirable, of completely arching in the boiler crown во ав to 
admit the gases over practically the whole crown in а space 
of 4 inches thickness. It is moat essential that all the brick 
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work, ig: sag of outer walls, should be sound and air- 

tight. For this end the front wall should be faced with 

para bricks set in cement, and any ex side wall should 
repeatedly tarred or painted to render it air proof. 

Where boilers are set in batteries, the dividing wall 
between the side flues of contiguous boilers should not be 
less than 9 inches thick, and all flue walls must be internally 
lined at least 44 inches in fire brick. Division walls may be 
134 inches if there is enough ground area to permit of this. 
The back down-take admitting from the furnace tubes to 
the bottom flues is often made 27 inches wide from the boiler 
end plate to the back wall. This is a fair allowanoe, but it 
may well be made 30 inches if space permits. 

t is usual to build а mid-feather wall to divide the 
streams of gas from the two tubes, such mid-feather con- 
tinuing a eouple of feet along the bottom flue, Unless the 


Main flue, 


boiler is at least 90 inches diameter, anything over 4} inches 
thick is rather in the way, while a 44 is very short 
lived. A mid-feather is often advantageous in preventing 
a tremulous draught. A bituminous coal cannot be smoke- 
lessly consumed where the draught is tremulous. The best 
covering to these rear down-takes is a larger quadrant tile of 
the same type as the side flue cover tiles. These will prevent 
а tremulous draught where one has existed With a flat topped 
down-take. Bat by far the most convenient down-take cover 
is a flat pae of cast-iron fitted ina frame built above the 
down-take. The flat plate can be lifted by the nsual T head 
key and acoees gained to the down-take from above, This 
forms a good CRTR ЫЕ һ. For лш of 
5 3 left projecting from the back 

of the down-take one or two brick headers about 2 inches 
projection. Оле should be placed opposite the middle half 
of the flae tube and one or two at a lower position for foot 
rests in descending to the bottom flae. It is now considered 
best practice not to build the ош bricks over the side 
flne cover close up to the boiler, but to leave a narrow trough 
to enable the shell plate to be got at for inspection, this 
trough being filled with loose material, easily moved for 
inspection, Then the shell of a boiler is open to inspection 
all over, and if not arched over on the crown, this is covered 
with some compound which is at once loosened and softened 
by any leakage of steam, which is thus at onoe rendered 
visible. The inability to see the boiler crown is the real 
objection to the arching over of the flues. But if this arching 

of 


5 should stop at least 4 inches olear 
mounting blocks. It was because of being closely bound in 
by the over-arching that a very serious triple explosion 
а some years ago. All the evidence pointed to the 
probability of the boiler having been hung by the manhole 
mouthpiece upon the over-arching, the seating below having 
settled and thrown the weight of the boiler upon this month. 
piece, In our illustrations, figs. 19, 20, 21 and 22, the 
various points touched upon may be studied. It should be 
added that the front wall of the seating must be placed 
behind and clear of the angle ring of the front end plate. 
This plate thus stands about 7 or 8 inches in front of 
the wall, This wall is usually 9 inches thick, and where 
it makes contact with the boiler, it should be reduced at least 
to half a brick. Indeed, there ought to be special narrow 
edged bricks moulded for this Below the boiler 
this front wall must be recessed and taken behind the blow- 
out block, When the blow-out pipe comes through the front 


wall, as once common, it often broke off when foundation 
settlement let the full weight of the boiler upon this one 
pipe. A space of 4 feet is left between the ends of the 
seating walls and the front wall to admit the gases to the side 
flues. The hearth pit is made at least 6 inches, preferably 
12 inches, and often 15 inches deeper than the bottom flue; 
this prevents danger of water in the fiue from the hearth pit. 


‚ The openings to the fines are beat made through the front 


wall in the hearth pit at each side of the blow-out recess. 
These openings may be 18 inches square where the bottom 
fine is not leas than 30 inches deep. They consist of a cast- 
iron frame and a close-fitting door hang on lugs. The frame 
must be flash with the flue bottom to allow dust to be brushed 
out easily. The hearth pit often measures 39 inches in width 
between walls, and should be a continuous pie along the 
front of a set of boilers. Nothing should be allowed in the 
hearth pit except the blow-out tap and pipe. It is bad prac- 
tice to allow feed pipes to be laid along the pit. It is usual 
to lay the waste pipe into which the various blow - outs 
discharge along the pite. It is a very undesirable 
practice to have a waste pipe common to two or more boilers 
owing to the danger of blowing back into an empty boiler 
of steam and water from a boiler that is blowing off. 

The safeguard of a single key, which oan only be removed 
from the blow-out tap when this is closed, is theoretically 
infallible, but it is easy to su the key lost, a new one 
obtained, and the old one f when there would be two 
keys, and perhaps everyone would not know of it. There- 
fore, avoid a common waste pipe, carry all blow-out wastes, 
if possible, to their own independent discharge, Failing 
that, it is possible that a waste pit with freely open standpipe 
to the air might be permitted. If a common waste pipe must 


be used, it should increase in size as it passes along the line 


of boilers. It should be single-ended only, and each boiler 
branch should point in the direction of flow, во as to induoe 
a current to the discharge end, which should be protected 
from frost. 

Hearth pita are usually covered by plates of cast or wrought- 
iron set in a frame. Each plate should be not over a foot in 
width, and it should not exceed Tuths in thickness, with a 
stiffening rib. Each plate should be edge planed, and have 
chipping bits at each corner to fit them free from rocking 
movement in their places on the framing. It should have a 
slot at each end for a L key, and should be free from twist 
and an easy fitin the frame when the boiler is under full steam. 
The middie plate requires а small circular hole, with cupped 
cover plate, to take the blow-off key, and this middle plate 
ought to be lifted for an inspection of the hearth pit every 


day. This centre plate is supported by a flange along the 


under side of each adjoining plate. It is considered per- 
missible to take the waste pipes from the glass water gauges 
into the hearth pits, because otherwise the blowing out of 
the gauges is a nuisance, but this praotioe is rather apt to 
cause mild oorrosion ot the shell plate round the blow-out 
block. If a through draught can be secured from end to 
end of the hearth pits this should be done. Sometimes 
hearth pits are uncovered, being merely protected by a kerb 
of stone. This із good ргасііое, in the writer's opinion, if 
the stokers will keep the pits clear of ash and coal. A port- 
able plate or two may then be employed to carry the ash 
barrow when cleaning fires, and each blow-out tap should 
have a covering cap. By means of a set of railsan ash 
trolley may be run along the front of all the boilers for this 
purpose. The bottom of hearth pits, whether these be open 
or otherwise, shoald be smooth cemented, and sloped to the 
middle of the pit and one end to promote drainage. The 
advantage of the open hearth pit is this: Where cover 
plates are employed these must be fully 1 inch clear of the 
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lower edge of the front end plate, or there is liable to be an 
accumulation of damp ashes about the angle iron ring. 
S ;rious corrosion has been thus caused. The open pit can con- 
veniently be arranged with boilers of 7 feet diameter. But 
with boilera of 8 feet, and the large angle rings demanded by 
modern pressures, the grate surface is raised so high above 
the firing floor as to reduce the efficiency of the fireman. 
With open hearth pits the front end plate may project 
below the level of the floor with safety. Where cover plates 
are retained, the bearer along the boiler front wall should 
have u back flange at least 4 inches high, and rising at the 
middle to fit round the boiler shell, This fender flange is 
to prevent the fall of ashes into the hearth pit, and generally 
to give a finish. It is customary to keep this plate bright 
in well kept boiler houses. 
above the side fiaes one of the neatest ways of finishing the 
work is to lay thin, smooth flags of York stone, with rounded 
edges, where they overlap the brickwork. The best system 
of dampor is that which provides a narrow damper to each 
side flue. These side flae dampers slide in a light frame of 
cast-iron bailt into the walls of the flae, which is here 
widened out to 12 inches. The damper opening is 12 inches, 
and the damper itself, if carefully fitted, need not exceed 
184 inches in a well-made frame. If circamstances permit, 
the narrowest part of the side flaes may b» greater than 
9 inches, but should not usually exceed 12 inches. Each 
damp2r should be balanced by a weight hung by a chain 
over a pulley, carried on a pillar or frame suitably APA е 
On the axis of the pulley should be fixed a light wheel of 20 
inches diameter carrying a flexible steel cord ths inch 


diameter. This cord is brought to a convenient spot on the 


firing floor—preferably down the pillar or pier of the large 
doors alee found closing the front of the boiler house. 
By this cord the dampers can b» raised or lowered. It may 
either be a continuous cord or, if single, the balance of the 
damper mast be imperfect, so that the damper will move in 
one direction by gravity. Obviously the damper gear must 
be liberally proportioned, ard finished in а mechanical 
manner. 

It is to b» regretted that in items forming the substance 
of this cha the fitting and fiaish of boilers and boiler 
houses which have been carried out by electrical contractors 
are often deplorably behind the best recognised practice. 

A distinctly retrograde movement has been made as com- 
pared with the recogoised standard of th» leading boiler 
insurance companies. Mach of what these articles contains 
is, in a sence, ancient history, and would not have been set 
down had it not app ared that there was a distinct need for 
it. An inspection of almost any modern factory in Lancashire, 
or even in Yorkshire, will show a practice diffzring but 
little from what has been here set down. 

In actually setting a boiler, it is usual to first build up the 
brickwork as far as the level of the side flues. The boiler is 
then supported over its seating upon two seta of timber 
blockings laid in the bottom flue. It is set with a slops of 
3gbh of an inch to the foot of length towards the front 
end to facilitate blow-out and washing. The seating 
blocks are then put in position and firmly wedged in place 
to carry the weight of the boiler, fireclay only being employed 
as mortar. The boiler is then allowed to bear on the side 
walls by removing the temporary supporte, an operatioa, 
5 „ best effected by a screw jack, but sometimes by 

king up the old bricks which have formed one layer of 
the temporary supports. Ia designing a boiler seating, plain 
straight line work thould be used as far as possible. 


(To be continued.) 


OVER-COMPOUNDING DYNAMOS. 


Bx E. K. BCOTT. 


IN over compound wound dynamos it is necessary to increase 
the magnetism at a rate roughly proportional to the load 
needing the over-compounding. It is important, therefore, 
to work between such points on the magnetisation curve that 
the useful lines of force are somewhere proportional to mag- 


Over the whole of the brickwork . 


netising force, or, in other words, that ре the В H curve 
which is immediately below the corner leading to saturation, 
say, z y, fig. 1. Working at а low point in the curve 


а means a reduced output рег unit weight of mate- 
rial, and various propositions have been made to enable the 
machine to work at a higher induction density an‘ still give 


the same over-compounding result, Fig. 2 shows one met 


1 в, Iron wire resistance. 


Еа. 2. 


which has the advantage that it is automatic. An iron wire 
resistance is put in shunt with the compound coils, and its 
section is so proportioned that increase of load, combined 
with the high temperature coefficient of the iron, shants 
more and more current through the series coils, thus com- 
pensating for the diminishing permeability of the magnetic 
circuit at the part of the curve, у 2. The coils themselves, 
and the losses in them, of course cost money, but the increase 
in output for a given siz d carcase more than covers this. 

It will readily be seen that a similar arrangement can b» 
used in which the regalation is by hand, as in fig. 3, and 


Fid. 3. 


this latter method has the advantage that the band of the 
voltage curve can be compensated for. 

An interesting fact, observable especially on traction 
machines where the load varies greatly, is that over-compound- 
ing tends of itself towards sparkless commutation ; for the 
increase of magnetisation corresponding to the increase of 
voltage from 520 to 580 volts gives just the necessary 
strength of 8314 for commutation without shifting the 
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brushes. In other words, it is a distinct gain to over- 
compound а machine even when such over-compounding is 
not absolutely neceasary from the point of view of getting а 
steady voltage at some distant point. У зеіпр that over- 
compounding means very little extra complication, it would 
appear that it might, with advantage, be applied to ordinary 
central station lighting dyngmos, which are at present always 
wound shunt. | 

Some specifications for lighting dynamos have recently 
been issued, in which the ordinary shunt-wound machines 
ta give 460 volts were asked for, but there was also the 
proviso that if at any time electric traction should be: 
decided on, the dynamos should be able to give the voltage 
required for this work by the simple addition of series turns 
on the field coils. 

Now, with 220-volt lamps, the voltage of the dynamo is 
generally fixed at 460 volts, whilst for the ordinary 500-volt 
traction motor the preseure at the generators may be any- 
thing between 520 and 580 volts. Say the highest voltage 
required is only 560, then it means that the mere addition of 
series turns to the dynamo has to add 100 volts, or 22 per cent. 
Sach a thing might possibly be done, but what about the ex- 

nse? As pointed ont above, the only way to make provision for 
increase of voltage is to work low down on the magnetisation 
curve. To utilise lighting dynamos in the way suggested, there- 
fore, ‘means that when running on lighta the fields will be very 
weak, and this, as everyone knows, is an invitation to sparking 
troubles at the commutator, As the machine must necessarily 
be of low efficiency and expensive, the game hardly seems 
worth the candle; besides, it is more than probable that 
when the traction scheme does come along, the idea of using 
the lighting machines for the purpose will have been abandoned. 
Using a higher voltage lamp than 220 would help to get over 
the difficulty, but the writer thinks that this idea of working 
lamps and a traction load from the same machines should be 
dropped. It looks pretty on paper, but it doesn’t pan out 
quite right in practice. 


REDUCED RATES TO INDIA. 


Ws are glad to reproduce the following :— 


Upper India Chamber of Commeroe, 
Oawnpore, August 15th, 1699. 
The Under-Secretary to Government, 
North-Western Provinces and Oadh, 
Public Works Department, 
Naini Tal. 
Bir, 
Repvorion Ін TELEGRAPH RATES BETWEEN INDIA AND @REAT 
| Bartram. 


In connection with the co ce ending with your letter, 
No. M., dated Naini Tal, June 9th, 1899, advising that the 
Government of India had addressed the Secretary of State with a 
view to securing a reduction of not less than 50 per cent. in the 
present tariff, at as carly a date as may be practicable,” I am directed 
to express the hope that His Honour the Lieutenant-Governor will 
support this further representation on the subject, as the facts which 
have been recently made public in England, regarding the 
working of the Anglo-Indian telegraphs, appear to accentuate the 
practicability of the views held by the Upper India Chamber of Oom- 
merce, via, that a shilling per word rate would largely increase traffic 
and yield a fair profit on the working of the system. 

In the course cf an interview granted by the Ohancellor of the 
Exchequer to a deputation of members of Parliament on July 12th, 
1899, Sir Edward n stated that A new telegraphic line had 
been sketched out by the Indian Government, which would sapersede 
the existing Eastern Company's route to the East, and would give 
them cheaper rates and a safer line." The Chancellor of the 
Exchequer is also reported to have said that he was disposed, so far 
as his per opinion was concerned, entirely to admit that; at any 
rate, with regard to India, there was a very considerable grievanca in 
the cost of telegraphic communication, and that some such system as 
that suggested by Sir Edward Sassoon would do a good deal to 
improve the position in this matter. 

Again, from the evidence given by representatives of the Eastern 
and Eastern Extension Telegraph Companies before the Pacific Cable 
Committee, it would appear that in the case of telegrams to Australia 
sent vid India, only 1s. 44d. per word is received by those lines which 
transmit the from London to Bombay, tha balance of the 
total charge of 4s. 9d. per word being allotted to the lines on the 
route further south. In other words, the Indian public is paying 
23. 744, more per word for the transmission of its messages to 
London, than is paid by the Australasian community for the transit 
of their messages from India to London, exactly the same distance, 
over exactly the same route. 


The Marquise of Tweeddale, as chairman of tbe Eastern Telegraph 
Company, in communications addressed to the Press in defence of 
the company, states that: With respect to Indis, the Eastern Com- 
pany has already intimated to the Chambers of Commerce that it is 
prepared to negotiate for a reduction in the Indian rate, and has good 
reason to believe that negotiations with that obj:c* will soon b3 
commerc:d between the India О! зе and the company.” He farther 
adds: — As for the press rates, they are nomioally less than the 
commercial tariff, no coding is permitted, and ‘expansion’ is incon- 
eiderable, so that the present charges, it is admitted, bear more heavily 
than they might perhaps doon the purveyors of news." And he then 
gs on to sy, “ Sapposing reductions of rates should, however, lead 
to а great increase of business, our cables would not b3 av ffic ent, and 
we should have to spend money ia providing others." 

The vice-chairman of the Eastern Telegraph Company, in a letter 
dated June 8th, 1899, addressed to the chairman of the Glasgow 
Chamber of Commerce (copy enclosed) clearly indicates, however, 
that if a reduction in tariff rates be made, the company will look to 
the Indian Government to bear a share of any loss of revenue which 
may be thereby caused; and in the memorandum accompanying the 
letter it is stated that experience has shown the trs fii: between India 
and Europe to be a non-expansive one. Farther, that the company 
have not received a single application for reduction of rates from 
merchants, who are the actual users of the telegraph, ignoriog the 
fact that the said merchants and others have for years been in com- 
munication with the Home and Iodian Governments оп the subject, 
through the ie representatives, the various Ohambers of Commerce in 
England and India. Again, the allegation in the said memorandum, 
that the Iado European (ть; is non-expansive, hardly coincides with 
the chairman's views as to the M тее of a reduction in rates 
bringing about a large inorease of business, nec ssitating the laying 
down of additional cables by the company. 

Bat as it pays those interested to convey messages from London 
for Australia, as far as Bombay, for 1s. 444, рег word, it would pre- 
aumably be a fair specalation to either duplicate the existing system, 
or to provide another route, if need be. 

My committee hold that the reduction in tariff rates to 43. per 
word in 1896 still left the charge at too high a level to induce any 


considerable expansion in traffic, but that, as originally advanced by 


this Caamber, ls. per word rate, while constituting a great соп. 
venience to trade, the general public, and the Press, would yield to 
an independent line a volume of traffis sufficient to allow of the 
system being worked at a substantial profit. I am, therefore, directed 
to express the hope that, when forwardicg this letter to the Govern- 
ment of India, his Honour the Lieutenant. Governor of the North- 
Western Provinces, and Chief Commissioner of Oadh, may be able 
to countenance and support the opinion of this Chamber as to the 
feasibility of 1s. per word rate batween Great Britain and Indis, 
with a maximum charge of 2s. per word for the privilege of priority 
of despatch over other messages, so as to meet the cases cited by the 
vice-chairman of the Eastern Telegraph Company, "Limited," in 

raph 2 of the memorandum attached to the communication 
addressed by him to the Glasgow Ohambar of Commerce. 


I have the honour to be, Sir, 
Your most obedient servant, 
W. В. WISHART, Secretary. 


Repvorrom or TELEGRaPH RATES BETWEEN Ia pA AND EvROPE. 
The case for the Companies. 


The following letterand memorandum have been received by Mr. 
John Galloway, chairman of the Glasgow Ohamber of Commerce, 
with regard to the movement in favour of the reduction of the rates 
charged for telegraphing to India and the East :— 


Eastern Telegraph Company, Limited, 
Winchester House, Old Broad Street, 
London, June 8th, 1899. 


Bir,—Referring to our interview of the Ist inst., I now enclose 
copy of a memorandum which has been prepared with regard to the 
Indian tariffs. This memorandum can be freely used, and it has 
been submitted to our partners, the Indo-Europ:an Telegraph 
Company. . 

I can only repeat that these companies are willing to consider any 
offer which may be made to them by the Iadian G.vernment for а 


reduction of tariffs, and are equally prepared to bear a share of any 


loss of revenue which may be caused by the reduction required. 
Yours faithfally, 
J. Dewisom-PENDBER, Vice-Chairman. 


MBMOBANDUM. 


From some years past the compsny carrying the traffic between 
Europe and India have been memorialised to reduce the Indian rate. 
The companies have always erpre:sed their willingness to reduce 
tariffs whenever experience has shown that a natural expansion of 
traffic has taken place, and ie likely to take place by a redaction of 
tariffs, and have also always been and are now willing to take a fair 
share in any reduction of tariff, if the Governments concerned would 
bear a proportion of the actual loss of revenue, the companies nct 
only bearing a share of the loss, but undertaking the єх ‘та expense of 
carrying any increased traffic. The reasons which have inflaenced 
ns companies with regard to the Indian tariff have been as fol- 
ows :— 

1. The trafic between India and Earops has been shown by expe- 
ricnca to be а non-expansive one, and tte companies consider that it 
wouli require a very large reduction of tariffs to materially increase 
the actual traffic carried. The following figures will speak for them- 
selves. The tariff was reduced to 4s, per word on July lst, 1896 :— 
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Words. Revenue.“ Words. Revenue.“ 

£ £ 
1885 .. 21585201 394,270 | 1892 .. 2,800,823 364,196 
1886 . . 2, 153,507 374121 | 1893 .. 2,367,953 376,237 
1887 ... 2,134,002 342,971 | 1894 .. 2,190,102 947,728 
1888 ... 2,110,163 $84,129 | 1895 ... 2,195,916 358,724 

1889 ... 2,029,149 328,490 | 1896 ... 2,180,158 А 
1890 ... 2,111,456 398,994 | 1897 .. 2,370,103 370498 
1891 ... 2,350,074 $54,749 | 1898 ... 2,275,971 365,019 


Я * Revenue of administrations owning the telegraph lines between India and 
urope. 

2. In all the correspondence which the companies have had with 
the merchants who are the actual users of the telegraph, we have 
never had a single application for a reduction of tariffs, but we have 
had applications to be allowed to send at & higher rate, in order that 
one person's telegrams might have the preference over those 


B. 

3. The perfection, to which the system of coding telegrams has 
been brought, practically reduces the charge of 4s. per word to India 
to about 2d. per actual word sent by the merchant, a figure that 
. cannot be called dear. 

4. If the traffic were to increase through a redustion of rate so a1 
to recoup the companies for the total loss made, it would necessitate 
the laying of extra cables between Great Britain and India, a single 
line of which could not be laid under а million and-a-half of money, 
and if this large increase tcok place, the companies would have to 
face this additional expenditure of capital, with the consequent 
annual char, es for interest, maintenance and working. 


A HAPPY DESPATCH! 


How many readers of the Егествіслг, Raview have any knowledge 
of the long-forgotten Pneumatic Despatch Oompany’s railway 
between the G.P.O , St. Martin’s-le-Grand, and Euston Station? It 
ceased working in the year 1869 or 70, and the first engineering 
experiences of the writer were gained on that line, abandoned for 20 
years, and now about to be again operated by electric on in 
place of air pressure and vacuum. А very exhaustive and interesting 
report on the inception and history of the ill-starred Pneumatic 
Despatch has just been made by an engineer, Mr. George Threlfall, 
a copy of which he has kindly at our disposal. 

In 1695 it came to his knowledge that there was a tube running 
underground in London, having been built by a company about 39 
years back for the purpose of conveying mails, parcels, &., by 
pneumatic despatch. 

It occurred to him that if the tube was still available it might be 
possible to utilise it for its old purposes, if worked by ric 
traction, but the tube had been closed for so many years that all the 
plans and records of it seem to have been lost, and it took practically 
three years to collect sufficient information and plans to ena le Mr. 
Torelfall to draft out a feasible if not a perfect scheme. 

The tube runs from the G.P.O., up Newgate Street and Holborn to 
Totteaham Oourt Road, up the Tottenbam Oourt Road and 
the Hampstead Road, turning down Drummond Street and 
Seymour Street, and then turaing up to the Northern District post 
office on Eversholt Street. It is of cast-iron, 4 feet high, and 
4 feet 6 inches wide, and about $ inch thick. 

Mr. Threlfall found it to be nominally the of a company 
called the Ра umatio Despatch Company, founded in 1859, but 
which had lost its rights by efflaxion of time, He hunted up the 

rospectus and history of the old company, and found that it had 
boc & very powerful one, having been granted special rights by Acts 
of Parliament enabling it to open up the streets, and do all that was 
necessary to lay down and keep in repair its tubes for the purpose of 
despatch in any part of London. 

Its board of directors consisted of the Marquis of Chandos, Mark 
Hulse, Esq. Thomas Brassey, Esq. Edwin Olarke, Esq, John 
Horatio Lloyd, Esq., Hon. Wm. Napier, Sir Oharles J. H. Rich, Bart., 
W. H. Smith, Bsq., with T. W. Rammell, Esq., and J. Latimer Olark, 
Esq, engineers; John Aird, Esq., contractor; and Baxter, Rose, 
Norton and Spcfforth, solicitors. 

He saw all the surviving members of this board with the view of 
inducing them to aid him in resuscitating the company, and working 
their tube by electric traction instead of pneumatic despatch, and 
practically all the old stockholders of the company were interviewed, 
prcx‘es procured from all, and affidavits from some. After endless 
delays and disappointments, Mr. Justice Vaughan Williams, in the 
High Oourt of Ohancery, resuscitated the Pneumatic Despatch Oom- 
pany, with all its original powers, on June 6th, 1896, and an agrees- 
ment between the O.d Pneumatic Company and the New Syndicate 
(the London Despatch Company) was duly signed in May, 1599. 

Mr. Threlfall having satisfied himeelf that the tube was suitable 
for electric traction, and that he could obtain ion of it on 
reasonable terms, he approached the Postmaster- with a view 
to finding out the views of the G.P.O. as regarde the utilisation of it 
if re-equipped with electric power. He saw the Secretary, Mr. Preece 
(chief engineer and electrician of the G. P. O.), and subsequently Mr. 
Fieetwocd (ois assistant), who really administers the and 
electrical departments, and found that although they could not 
commit the Treasury by making positive statements, they 
were quite ready to entertain the matter, and give it their 


careful consideration and qualified support, and there is little doubt - 


but that the Postal Department will utilise the tube when electrically 
equipped, particularly as the requirements of the G.P.O. have 
increased enormously since it was laid down on the pneumatic system. 


> 


One of the chief difficulties the G.P.O. experiences at present is to 
get prompt delivery of the mails to the different stations in contract 
time (8 miles per hour), owing to fogs, sli pery pavements, conges- 
tion of traffic, &c., and there are no arts London where they 
suffer more from these causes than in those under which the tube 


passes, 

Since the date of the construction of the old tube, the G.P.O. have 
built a new Western District office in Holborn, on the route of the 
tube, and there is a large traffic, both in mails and parcels to and 
from that office. The Euston traffic is extremely heavy; in fact, the 
postal authorities state that it is heavier thin any of the other 
station mails, the heaviest hour of the day amounting to 11 tons of 
mails. That to the Northern District Post Office, Eversholt Street, is 
also very heavy. They therefore look upon a scheme that will give 
them, in the first place, quicker service (say, 25 to 35 miles an hour), 
and one that will not be subject to street traffis obstructions and 
conditions, with great favour, and although they will not enter into 
a hard and fast contract until they have plans, particulars of delivery, 
speeds, &c., put before them, aud guarantees offered, there is little 
doubt but that they mean business, as they have not only given Mr. 
Threlfall every assistance up to the present, but have offered to do 

g in their power to facilitate the re-equipment of the tube. 

When first the old company was reinstated, Mr. Threlfall began to 
consider the best way of re-equipping the tube without raising too 
much cash capital. therefore approached some friends, building 
and railway contractors of first-class repute, with a view to their 
undertaking to repair and put the tube in order. He also requested 
a large firm of electrical engineers to undertake the electrical equi 
ment; and he approached Prof. Oarus-Wilson for the purpose of his 
preparing the plans an d specifications for the чишен of the tube 
electrically. After having thoroughly explained the matter ta these 
firms and gentlemen, and having taken their representatives into the 
tube, they each undertook to contract for the work required, and 
instead of asking for cash for the work done, undertook to accept 
payment in debentures of the new company. 

The acceptation of the work by each of them on the lines of pay- 
ment in debentures and shares gives, Mr. Threlfall thinks, the 

test proof possible of dar ath eae с нуры the propecia of 

e proposed company, whic ve them one penny for 
their work unless the scheme is a success. 

Da the time the old oompany was non-existent, the tube was 
pas rs ешке ice cd and the St. Pancras Vestry could not 

blamed for taking advantage of it forthe purpose of running their 
electric wires, but we understand they have now fully recognised the 
„ vestry along the route, and the 

Regarding this, the most im ong the route, an 
only one which is tres g in the tube, Mr. Threlfall has 
approached them, offering to give every assistance in his power to 
enable them to remove their wires in the most convenient manner, 
and at the same time he has proposed to take from them some of the 
electric current which will be required in place of building a separate 
electric station for the generation of electricity. 

In Buda-Pesth a line on exactly this principle is at the present time 
being laid down for identically the same purpose of carrying malls 
and parcels. At the same time wishing to get reliable and unbiassed 
opinions on the subject, Mr. Threlfall approached several of the chief 
"Batitfactory arrangements for Anancing tbis undertaking Һа 

ry arrangements for is un ve, we 
are informed, been made, and a company bearing the name of the 
London Despatch Oompany, Limited,” was registered on May 19th, 
1899, with its с оез at No. 50, Fenchurch Street, London, Е O., with 
a share capital of £10,000 made up of £10,000 shares of £1 each, and 
the power to issue debentures up to the same amount. | 

The idea of forming a small company at the first, instead of a larger 
one, has been ad more with a view to allocating the different 
interests acquired during the last five years ina $ company, And 
also т a убы to the n paar d finally = ла with прага 
clearing and repairing the drafting out the electrical eq 
ment, equipping one section for Post Office and other рана 
and finally precuring the Post Office contract and bringing out а 
larger company. For this purpose it is considered the m sub- 
scribed, namely, £5,000 cash on debentures already subsoribed, having 
ез right ed a further £5,000 cash on the remaining deben- 

res, is ample. | 

The steps which the directorate now intend to take are, first, to 
obtain a recognition of their powers from the various vestries through 
which the tube passes, and then an un ing from three of the 
vestries at least to supply the company at a reasonable rate with the 
electric current which may be required. 

Prof. Oarus-Wilson is now drafting out the actual requirements of 
the company from the electrical point of view, and probably the 
piece of tube between Euston and Eversholt Street Post Office will 
at onoe bs equipped for experimental purposes, and the ex ents 
will be carried on under the perronal guidance of Prof. 

While the Professor's experiments are proceeding, an entrance will 
be obtained to the tube at sundry points, and the tube will be 
repaired where necessary, and the railroad put in thorough order for 
running cars. | 

The ids details will be ‘obtained of the General Post Office 
authorities’ requirements, го that a full report and scheme may be put 
before the Postmaster-General with a view to procuring a firm con- 
tract from him. The requirements of all the railway companies 
having receiving offices on the route, of the general carriers and 
delivery companies, &c., will be carefully studied, and provisional 
contracts entered into with them where possible. 

Having completed all these different details, and having obtained 
the General Post Office contract, and any other contracts from 
railway companies or carriers, the t com 


pany wil bring out its 
mi and finally equip the tube to its full working 
ca А 
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Company tube! No wonder the financial results were on the 
wrong side. 

The figures relating to the number of trolleys and weight to be 
carried are also wholly misleadiog. 

Each electric locomotive ie calculated to draw as a maximum, seven 
trolleys, each taking оле ton, in addition to the weight of the trolley, 
at a maximum rate of 40 miles an hour. 


AMERICAN TELEPHONE PRACTICE.“ 


SELF-INDUCTION AND CAPACITY, 


By KEMPSTER B. MILLER. 


Every insulated conductor is capable of receiving a certain 
charge when subjected to an electromotive force; for 
instanoe, if a metallic plate insulated from all surrounding 
bodies is connected to one terminal of a battery the other 
terminal of which is grounded, a certain amount of electricity 
will flow into the plate until its potential is raised to that of 
the battery terminal. The plate is then said to be charged, 
and the amount of electricity held by it determines its 
барас. The charge of electricity on the plate will be con- 
sidered positive or negative, acoordiug to whether the 
positive or negative terminal of the battery, or other charging 
source, was connected with it. 
It is well known that no o 
always ап equal and opposite charge induced by it проп 
neighbouring bodies. It is also well known that like charges 
repel each other, while unlike charges attract; that if au 
uncharged body be brought near a charged body an equal 
and opposite charge will be induced on the side of the un- 
charged body which is toward the charged body, and that 
similarly & charge of the same sign as that on the charged 
body will be induced on the opposite side of the uucharged 
body. If now the body which was originally ancharged is 
connected with the ground, this latter e, that is, theone 
of the same sign as the original charge, will be driven to the 
‘ground, while the charge of opposite sign will still be 
attracted by the charge on the first body. The second body 
will therefore be charged, although it has not been in contact 
with the first. The action between charges of electricity 
taking place through an insulating medium is called eleotro- 
static induction. It is found that where two conductors are 
placed side by side, but insulated from each other, the 
capacity of each will be greater than if the other were not 
present. For the purpose of holding charges in this manner 
the well-known Leyden jars have long been in use. They 
are usually made by coating a glass jar inside and out with a 
layer of tin-foil to within a few inches of the top. The 
outer coating is usually connected with the ground, while the 
inner coating is connected with a metallic rod approach- 
ing it through the mouth of the jar. If the inner 
coating is connected with a source of electromotive 
force, a current lasting but an instant will flow into the 
coating, producing a charge. This charge, which we will say 
is positive, will attract a nearly eqaal negative charge to the 
outer coating, repelling an equal positive charge to the earth, 
as already described. The amount of charge which the 
inner coating will receive under these circumstances is very 


exists by itself—there is 
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much greater than if the outer coating were not present, and 
the capacity of the inner coating is therefore much higher 
than before. A device, such as the Leyden jar, is called a 
condenser. 

The capacity of a condenser is increased as the area of the 
conducting surface is increased ; is increased as the distance 
between the conductors is diminished, and may be increased 
or diminished by using different kinds of insulating material 
between the conductors. The medium separating the con- 
ductors is called the dielectric and, as stated above, upon it 
depends to the greater extent the efficiency of a condenser. 
Several condensers built exactly alike so far as size of plates 
and the distance between them is concerned, and using 
different materials for dielectrics, will be found to have 
different capacities. This difference is due to a peculiar 


propert рее to different degrees by different dielectrics 
and calle epecific inductive capacity. 

The specific inductive capacity of а dielectric is a measure 
of that quality which enables the dielectric to hold a charge 
between two conductors, as їп а condenser. The specific 
inductive capacity of air is taken as a standard and ie for 
convenience considered as unity ; it is lower than that of an 
other known substance excepting, perhaps, hydrogen. If 
two condensers having plates of «qual size and distance 
apart are constructed with dielectrics respectively of air and 

tta-percha, it will be found that the condenser having the 

ielectrio of gutta-percha will receive a charge nearly 23 
times as great as the condenser having the dielectric of air. 
The actual ratio between the two is 2:462, and for 
this reason the specific inductive capacity of gutta-percha is 
said to be 2:462. The following table gives the specific 
inductive capacities of some of the more important 
insulators :— 


Air ne 026 6068 eee 1:00 Ribonite eee eee 2 384 
Glase es 05e о. 3013 India- rubber... 232320 
Bhellac aoe оо eee 3 74 Paraffin 066 evt e 1:994 
Salpbur ... . .. 2580 | Oarbonic acid. 1 00036 
Gutta· pere ha 2462 Hydrogen 0 99967 


It is probable that with very rapidly varying electromotive 
forces, such as are dealt with h telephones, the specifio 
inductive capacities of the various substances would be 
eee in comparison with air than those indicated by this 
table. 

Specific inductive capacity is a very important considera- 
tion in the construction of cables for роо purposes. In 
the construction of these cables it is desirable, ав will be 
shown later, to reduce the capacity of the wires of the cable 
to as great an extent as possible, and in order to do this the 
dielectric is, in the best forms of cables, made of dry air to 
as great an extent as possible. Оп the other hand, in the 
construction of condensers it is desired that the capacity 
may be as as possible for a given area of 
plates, and therefore some material other than air 
is used. Paper saturated with paraffin is perhaps the most 
commonly used, paraffin having about twice as great a 
specific inductive capacity as air, and, moreover, lending itself 
readily to the purposes of insulation. To sum up, the 
не ре of a condenser varies in direct proportion ав the 
area of its plates, inversely as the equare of the distance 
between the plates, and directly as the specific inductive 
capacity of the dielectric, 

he effect of a condenser bridged across a circuit carrying 
an alternating current is to sbeorb a portion of the current 
as the electromotive force at its terminals increases, and as 
the electromotive force decreases, to give this current back to 
the line. Consider such а circuit when the electromotive 
force active in driving current through it begins torise. The 
electromotive force at the condenser terminals will also rise, 
and current will therefore flow into the condenser. The 
strength of this current will depend directly upon the rate 
at which the potential at the terminals of the condenser is 
changing. When the electromoti:e foroe acting in the 
circuit reaches a maximum, the potential at the condenser 
terminals will also be a maximum, and will for an instant 
cease to change. At this point the condenser is fully 
charged, but as the electromotive force of the line is hot 


changing, no more current flows into the condenser. In 


other words, the condenser current is zero. As the electro- 
motive force in the line decreases, current will flow out of 
the condenser and into the line, because the condenser is not 
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capable of holding so much charge at the lower potential. 
The flow of current out of the condenser reaches a maximum 
when the electromotive force in the line is changing most 
rapidly, and this occurs when it is passing through zero. 
From this it will be seen that the condenser current is zero 
when the electromotive force in the line is a maximum, and 
is a maximum when the electromotive force in the line is 
ziro. This indicates, as in the case of self-induction, a 
phase difference of 90°, or a quarter of a cycle. It is not 
so easy to say whether this phase difference is lagging or 
leading, but a consideration of the direction of flow of cur- 
гш throughout the cycle will throw some light upon the 
subject. 

At the instant when the current flowing in the line (which 
is in exact phase with the active electromotive force in the 
line *) is positive and at a maximum, the condenser current 
will be zero, As the active electromotive force decreases 
toward zero, the condenser current increases, but in a dif- 
ferent direction—negative—beoause current is now flowing 
out of the condenser back to the line. As the active electro- 
motive force reaches zero, the condenser current is at its 
maximum negative value, and as the active electromotive 
force reaches its maximum negative value, the condenser 
current reaches zero. During the next half cycle the con- 
denser current increases to a positive maximum, and decreases 
to zero, while the active electromotive force passes from а 
negative maximum to a positive maximum. In other words, 
while the active electromotive force and therefore the linecur- 
rent with which it isin phase decrease from a positive maximum 
value to a negative maximum value the condenser current is 
negative, and while the active electromotive force increases 
from its negative to its positive maximum value the con- 
denser current is positive. The condenser current, there- 
fore, reaches its zero value, while decreasing, 90° in advance 
of the same value of the active electromotive force; its 
maximum negative value, 90° in advance of the maximum 
negative value of the active electromotive force; and apon 
investigation it will be found that every value of the con- 
denser current occurs 90° in advance of the corresponding 
value of the actual line ourrent. The electromotive force 
which is in phase with the condenser current is called the 
condenser electromotive force, and is 90° in advance of the 
electromotive force which is active in driving current 
through the line. This latter electromotive force, which, as 
we have said, is in phase with the current flowing in the 
line, is the resultant of the im electromotive force, 
and the condenser electromotive force, and therefore leads 
the impressed electromotive force by a oertain angular 
distance. 

The current equation for a circuit containing resistance 
and capacity is, as before, 


Electromotive force 


impedance ` 


Current = 


In this case the impedance depends on the obmio resist- 
ance of the circuit and on its capacity, and is equal to the 
following expression :— 


8 


4 27/3 с? 


Where / is the frequency, as before, в the ohmic resi 


and c the capacity of the condenser in farads. From this 
the current equation becomes 


E 


— ee mt 


= zm 1 7 


4 ж? с? 


The denominator is the apparent resistance, d i 
upon the ohmic resistance of the circuit, the ca scis 
the frequency of alternations. An inspection of this equation 
will show that as the frequency, /, is increased the impedance 
or apparent resistance becomes smaller, and this accounta for 
the fact that a condenser will readily transmit rapidly 
fluctuating currente, such as voice currents. Evidently the 
effect of increasing f reduces the second member in the 


* The active electromotive force is the resultant of the impressed 
electromotive force and the condenser electromotive force, and is in 
nhase with the current actually flowing in the line 


denominator of the equation, and if sufficiently great, this 
may be neglected, and the equation becomes simply ` 
E 
С = — 
R 
Again, increasing the capacity of the condenser also 
increases the effective Шеш, by reducing the impedance. 
Every telephone line possesses electrostatic capacity, and 
may be considered in the light of a condenser. In the case 
of a grounded circuit, the line wire takes the part of one 
late of the condenser, while the ground and other neigh- 
bouncing conductors act as the other plate. In metallio 
circuits the one side of the line acts by electrostatic induc- 


circuit at frequent intervals. When the electromotive force 
impressed upon one end of the line increases, a current flows 


from the source over the line wire and into the condensers, 


charging them all according to the difference of potential 
across their terminals. 

The difference of potential across the terminals of all the 
condensers will not be the game, because there is a certain 
drop, due to the ohmic resistance of the line wire. If the 
current flows in that direction long enough to charge all of 
the condensers on the line, then a current will reach the 
distant end of the line, and if it continues in that direction, 
will attain its full value, in acoordance with Ohm’s law. It 
must be remembered, however, that each condenser is capable 
of taking a certain charge, and in order to receive this 
charge, а certain quantity of electricity must flow over the 
line wire. 

The quantity of electricity which flows through a circuit 
depends upon the strength of the current, and upon the time 


it is allowed to flow. If the time is insufficient, it will b3 


impossible for enough current to flow through the circuit to 
charge the condensers up to the potential of the source, and 
therefore the current at the distant end of the line will not 
reach its maximum value, and, in fact, may not rise practically 
above zero. If, therefore, the electromotive force of the 
source is reversed before sufficient current has time to pass 
through the line to charge all of the condensers, the current 


will not reach its full value at the distant end of the line. 


It may begin to build up in the opposite direction, and 
again be stopped on account of the insufficient time to reach 
its proper value in that direction. The time in which the 
current in such a circuit will reach a definite portion of its 
maximum value at the distant end of the line is called the 
time constant, and if the time represented by one alterna- 
tion of the electromotive force is sinaller than the time 
constant, the current will not reach that value at the distant 
end of the circnit, and the tranamission will be correspond- 


ingly impai 

"ithe reduction in the actual volume of current transmitted 
by the effects of distributed capacity is, however, of less 
im nce than the distortion of the wave form. The 
higher frequencies of current waves corresponding to the 
higher over-tones are absorbed by the condensers far more 
readily than the lower frequencies, and, therefore, the waves 
corresponding to the higher over-tones are reduced to a 
mach greater extent at the distant end of the line than those 
corresponding to the fundamental and the lower over-tones. 
This weeds out the upper harmonics, thus tending to destroy 
the clearness. Capacity, however, acts in still another way 
to alter the form of the wave. The angle of advance for the 
higher frequencies is greater than that for the lower, and, 
therefore, the wavea of different frequencies are shifted with 
ES to their phase relation, thus greatly altering the wave 
orm. 

It has been shown that the electromotive force of celf- 
induction lags 90° behind the active electromotive foroe, 
while the electromotive force due to capacity is 90° in 
advance of the active electromotive force. It is not difficult 
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to conceive, therefore, that by properl rtioning the 
Self-induotion and capacity e 4 огош thar elackronnokive 
force of self-induction may be made to neutralise the electro- 
motive force of capacity, and this result is readily obtained 
in experimental work. 3 

In this case, even though self-induction and capacity may 
be present in a circuit to a large degree, the current flowing 
in the circuit is in exact phase with the impressed electro- 
motive force, and its value is in strict acoordance with the 
ordinary expression of Ohm’s law. Unfortunately, however, 
for long-distance telephony such a balancing of self-induction 
against capacity can be obtained only for one particular 
frequency at atime. To thus tune a circuit for one parti- 
cular frequency would render that circuit capable of trans- 
mitting efficiently one ase print of vibration, while 
the requirements of telephony are that all frequencies within 
the range of the human voice shall be transmitted with equal 
facility. Again, and unfortunately, it has been found im- 

ible to neutralise distributed capacity with anything but 
istributed self-induotion, and this not yet been accom- 
plished in practice. | 
As for trans-ooeanic telephony, the high statio capacity of 
the cable has so far proven an insurmountable obstacle, It 
is impossible to conceive a transmitter capable of forcing such 
rapid undulations mde ia our present form of cables. 
Clearly then the golution lies in the betterment of cables, or 
the subetitation of some other transmission medium, rather 
than the improvement of the instruments themselves. 

There can be little doubt that trans-oceanic telephony will 
finally be accomplished, but the indications are that our 
know at the present time is not sufficient to cope with 
the problem. | 


CORRESPONDENCE. 


~ é Stresses In Steam Engine Shafts for Electric Traction.” 


Now that the writer of the article on the above has ex- 
pressed the meaning which he intended to be conveyed b 
the paragraph to which I took exception, there is, of Scarabs 
no serious disagreement between us. 

It is mostly, as he says, one of terms, I did not mean by 
the “ordinary stress ” that corresponding with the current 
for which the circuit breaker is adjusted. By “ordinary 
stress I mean that corresponding with the rated normal 
fall load as generally understood by the manafasturer. 

There is no for me to endeavour to substantiate the 
1,000 per cent. rise of torque, as your contributor concedes 
my point when he says: “If there were no cirouit-breaker 
the braking action might be enormous.” Everything de- 
pends, as I stated before, on the time lag of the generator 
and on the machine circuit breakers, and it is just here 
where, I think, we differ slightly, he assuming that the latter 
protect the machine absolutely, which I am not 80 sure of. 

Your contributor takes his stand on a possible excees 
of stress of 100 per cent. above the ordinary not being 
exceeded; but, even bearing in mind that his ordinary 
stress is taken at from 50 to 150 per cent. above my 
“normal,” I still think he hardly makes a sufficient allow- 


ance. 
The following suggestions may be offered in support of 
this view :— 

1. Oa a road on which the service is infrequent, or the 
grades severe, the station load may frequently vary momen- 
tarily in Ai Sra work to the extent of 100 per cent. above 
the nor (my normal); and, at the moment of the 
overload, any one engine may easily get considerably over 
this due to inequality of division of the load. If the 
machine circuit breakers were adjusted exactly for this load 
(100 per cent. above the normal), there would be such 
frequent openings of the circuit breakers that the station 
engineers would, I anticipate, soon alter the adjustment. I 
believe that on the Waterloo and City Railway the machine 
cut-outs are adjusted for 800 amperes, which is getting on 
for 140 per cent. above the normal rated output. 

2. There can, it seems to me, be a considerable rise of 
current in the generator, and consequent stress in the shaft 


(over and above this 140 per cent.) before the circuit breaker 
acta. Indeed, but for the time lag of the generator itself, 
I 8ee no reason why there ghould not be sufficient to shear 
the shaft, even with the circuit breaker properly adjusted. 

I find that, if we could imagine a sudden increase of 
current sufficient to shear the shaft, this shearing would be 
performed ofi a 5-inch shaft, running at 350 revolutions, and 
transmitting 200 H.P., in топу '0007 second ; the length 
under shear ie 6 inches. That is to say, in that extremely 
short interval of time the angle of twist of the fly-wheel 


would be sufficient to cause shear of the shaft. 


I have also made a rough attempt to gauge the time taken 
by the plunger of an I. T. E.“ circuit breaker, before it 
borates the catch, and find this to be of the order of 024 
secon 
Obviously, therefore, if the generator had no time lag the 
current would easily have had time to shear the shaft before 
the circuit breaker acted (assuming my figures correct). 

Perhaps some of our station engineers may be able to 
contribute some ides, from actual experience, of the rate of 
increase of the current, through armature and series coils, 
when these are short-circuited under an E.M.F. of 500 
volta, ғау, with a 200 Kw. set. 

With what is virtually a closed secondary of very low 
resistance (the unlaminated field) the. “time constant,” as 
calculated from the dimensions of the magnetic and electric 
circuits should ge reduced several fold. 

If Mr. Philip Dawson would give us some particulars as 
to the numerous accidents which have happened in the 
United States due to shafts shearing and to faulty circuit 
breakers, which the remarks in his book and in the lectures 
before the Institution of Mechanical Engineers (see ELEC- 
TRICAL Review, No. 1,045, Vol. 41) suggest, it would 
probably be very instructive reading. 

I must conclude this somewhat lengthy letter with an 
apology to your contributor for having so imperfectly replied 
to his questions. | 

The speed of the shaft he asks for was 350 revolutions. 

A. M. Taylor. 

September 18th, 1899. 


ELECTRICITY AT ORIPPLE CREEK MINES. 


Тив prevailing idea of а gold mine as something inaccessible, is 
rather dissipated an article by J. Tonge in the Engineering 
Magazine on the Oripple Oreek district. In that favoured locality 
the miner can proceed to work in an electric street car. Nowhere 
else in the сап the gold miner do this. Ouriously, however, 
there are mining districts in effete old England where the coal miner, 
шап ыш иошнчаце Many coloured габа, сап Doo пы жоК їп 
an electric street car. This will set him down practically at the 
very pit’s mouth, down which he will be wound by an old fashioned 
beam engine. There, however, he ceases to emulate the Опррїе 
Oreek miner who is wound down electrically, keeps his mines dry by 
electrical pumps, and uses electric drills. However, both the new 
and the old world miner have to laugh at all London. Thanks to a 
Oounty Oouncil which is advised to reject the one practicable 
method of electric traction, we seem to have ssid farewell to our 
hopes аги in London the facilities enjoyed by the Stafford- 


Oripple Oreek is a curious district. Little over 6 square miles in 
area of hills and valley, and situated over 9,500 feet above the sea, 
one town, Altman, being at an elevation of 10,300 feet, this 


1891 was about £1,600,000. In 1894 it had risen to nearly £3,000,000, 
and up to this year’s July dividends, the shareholders had aggregated 
£1,600,000 in joint stock mines alcne. A remote mountain pasture in 
1891, the district now has a population of 50,000. Steam railroads 
encircle the area, but do not enter it, and the way to the mines was 
difficult, or, at least, arduous. This led to the construction of the 
electric line starting from Cripple Oreek town and meandering 
through the district to Victor. It is a line of curves and grades, 
climb to a height of 10,514 feet, or 1,000 feet above its two 
termini. The round trip one hour at 12 miles an hour a 


| verage. 
The line is driven by water-power at Lake Moraine, 11,300 feet on 


Pike's Peak, and electricity is transmitted nine miles to a central 
distributing station. It is shortly to be extended to Colorado Springs, 


n distance of 32 miles. The es of the district being so elevated, 


the оо of water and fuel was very heavy, and coal was 
hauled from Canon City coalfield, 30 miles distant and 
5,000 feet lower in elevation. As a rule the mines are 
either naturally dry or have been made so by levels at lower eleva- 
Шой, and local гаш are few and small. Water has often cost as 


A 
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much as fuel, and with the usually inefficient steam plant at а mine 
power was а very seriousitem. Obviously the district was eminently 
Suitable for electric power distribution. 
In uly; 1858. the бге eloco mining hoist was put into work at 
lorado, and is still in operation. It was driven by a 
generator at Hunter Oreek. This did other work also, and was of 60 H P., 
and later was changed for 125 E P. 

Early in 1893 a 500-н.р. plant was established at Maroon Oreck, 
Aspen. There are to-day at motors of over 700 E. p., all 
deriving current from water-driven generators. They have replaced 
the steam engine and have paved the way for the universal establish- 
ment of electric-power plants at the mines in Colorado. The 
beginning at Oripple Creek was made with the power plants of the 
Colorado Blectric Power Company at Oarson City, 30 miles from the 
creek, and that of the La Bella Mill Water and Power Company at 
Goldfield, within the district of Cripple Creek itself. Та each case 


from & rr e d local station. The former company has a 
capital of £1 


volts from step-down stations on Gold Hill and Battle Mountain. 
Customers for 1,200 н р. are already on the books, consuming each 
from 75 to 150 ир. for large consumers, and down to 5 н.р. for small 
consumers; a hoist of 15 E P. will serve a depth of 450 feet; 30 E. p. 
will serve down to 800 feet, and 100 н.р. may be used for the greater 
depths. The company leases toa prospector а small hoist, and a small 
prospector can put all his capital into development. He can pur- 
chase as soon as he finds pay streak. The um rent of 5н.р. is 
£10 month, including hire and supply. This may seem heavy, 
but it could be done in London. We are informed by a recent owner 
of a small steam plant that for a power much less than would be 
afforded by 5н.р. of electric motors, his steam power cost, directly 
and indirectly, at least £300 per annum, and we know of a large 
ting office in América where the use of motors to each machine 
saves seven-eighths the power used in similar electrically-driven 
offices where shafting is employed, and one large motor. 
Yet the rated motor power of the multiple motor office is double 
that of the single motor offices. This simply goes towards proving 
that it is what is not used that constitutes the economy to be sough 
in electric driving. The Colorado Company rents out in the way 
described £12,000 worth of machinery. The La Bella Company has a 
capacity of 3,000 E. r., or 9,250 electric and 750 in compressed air; 
has 10 miles of und d air mains from its station to various 
mines, some of them two miles distant, while electricity is trans- 
mitted five miles. The power station is thoroughly modern. Coal 
is dumped into bins direct from cars and mechanically fed to tke fires. 
Ashes are mechanically removed. Oondensing engines are used. 
Being 10,000 feet above the sea, cooling towers are used to save water, 
the first application of the cooling tower in the State. The vacuum 
cannot attain 20 inches, for the barometer only stands at 20 inches of 


mercury. 

The triphase system of distribution is used at 6,400 volts directly 
generated, but at the mines there are step-down transformers to 110 
and 440 volts for light and motors respectively. Only 2 per cent. is 
lost between the power house and a 300- р. motor one mile distant. 
Lights can be operated from the motor circuit without flicker or any 
indication of fluctuating load. The chief uses of electrical power are 
hoisting and air compressing for drills, the latter being the chief 
power consumer at most mines. 

The saving effected is estimated at from 15 to 50 per cent., accord- 
ing to location and circumstances, irrespective of reduced wage 
account, of greater reliability and convenience, and freedom from 
stoppage by frost. The use of electricity has thus rendered possible 
the use of lower grade ore, hitherto not available, this being unprofit- 
able at the high rates for power. We commend this brief history of 
electrical power distribution to the hesitating and uninformed men who 
seem to fill so many of our Iccal councils. Their one aim seems to 
be to make tours of inspection to see things they do not understand, 
and they return jast as wise as they set out, and all the more con- 
fused as to the system they should adopt. If they would accept once 
for all that electrical distribution is un fait accompli, just as much as 
steam power, they might get something done. The sight presented 
at this end of the 19th century by some of England’s local authorities 
is indeed pitiable. 


BUSINESS NOTICES, &c. 


Annual Outing.—On Saturday, September 9tb, the 
employés of the British Thomson-Houston Company, Limited, to 
the number of 65, went to Bournemouth for their third annual out- 
ing. On arrival, the party adjourned to the handsome dining room 
of the Grand Hotel, where & sumptuous repast was served. Mr. 
Ireland, of tbe supply department, presided in the absence of Mr. 
Monks, managing director. Mr. Ireland in his remarks said, among 
ot ber things, that the B.T.H. would shortly put a cricket team in the 
field. We are also pleased to note that it is proposed to have some 
B.T.H. emoking concerts this winter. After the banquet the party 
assembled on the lawns of the Grand Hotel, where they were photo- 
graphed. 

Book Received.— Télégraphie et Téléphonie," by J. 
Pierart, New edition, Brussels: Hayez, editeur. 


Electrica] Wares Exported. 
Win mme берт. 19TH, 1808. | WII ширма барт. 1275, 1899. 


Adelaide js .. Value £18 | Adelaide. Teleg. wire .. Value £767 
11] Teleg. mat. ae ee 184 Amsterdam ee se oe ee 95 
Alexandria .. 2s vá #6 16 Antwerp... 2s Vs a 88 
Amsterdam . e ee ee ee 61 Auckland ee ee ee oe 75 
Boulogne. T as .. 140 Bombay  .. А са ss 81 
Calcutta .. os ee oe 9818 Bordeaux .. T T e 10 
Cape Town .. e 242 Buenos Ayres zi T as 50 
Colombo is ба . 288 | $i „  Teleg. mat. .. 125 
Copenhagen i E .. 140 Bushire oe T oe oe 25 
Durban ee oe ee ee 943 | Calautta ee ee ee ee 257 
Gothenburg T gs .. 114 Cape Town T T . 629 
Hamburg .. us yx M 18 Channel Islands. е ae 17 
Helsingfors .. T xx v 27 Chinde. Teleg. mat. oe 565 
Hong Kong © s . . 820 Christchurch. Teleg. wire .. 124 
Madeira АА EM is «s 124 Colombo  .. ET m ès 44 
Malaga ра a - 62 | Copenhagen. Teleg. wire a) 58 
Melbourne .. е ss . 1,172 Durban ee “a єз vs 94 
Ostend ee ee ee ee 8 ү Flushing oe ee oe ee 124 
Port Chalmers Р ia 14 Gibraltar i э» з 1 
Rio Janeiro. Teleg. mat. eo 875 Hamburg. Teleg. mat... æ. 65 
Rosario, Teleg. mat. .. 154 . Hong Kong. Teleg. mat. өгө 41 
St. Petersburg... sa .. 160 Ibrail.. £s s А ks 15 
Stockholm. Teleg. wire .. 105 | Madras. Teleph. mat. .. . 18] 
8ydney oe : ee se 864 Melbourne oe oe ee ee 298 
" Teleg. cable .. 370 Ostend E e 25 . 193 
Tientsin. Teleg. mat. .. T 65 Perth xs ks ei ae 41 
Wellington. 82 ! PortSaid .. .. 10 
Yokohama, Teleph.mat. .. 302 Rotterdam .. m - . 150 
: | » Teleg. wire *% 57 

Shanghai. Teleg. wire .. 116 

Singapore Ex 855 .. HS 

Э Teleg. mat. .. ae 50 

Stockholm .. - s s 74 

| i Teleg. wire . . 84 

Sydney Е 9 T 599 

| Tientsin ne за 25 a 12 

1 Teleg. mat. .. aa 78 

Wellington .. ats T S 902 

Yokohama .. "m “a . . 218 

Total T £7,866 | Total 26,889 


Foreign Goods Transhipped. 
| Sydney. Elec. light fittings. Value £96 


ше American Electrical Trade.—The Electrical World 
and Engineer says that a large quantity of new work is opening up 
in the elec field as the fall season begins, giving promise of 
a very active winter. There would be even more if the prices of 
steel and iron and copper had not run to such an inordinate height, 
but it to ок greed certain that copper will have to come 
off its lofty perch that electrical industries will not much 
Up ag be hampered and held back by the cost of their raw materials. 
It is hard to tell just how much new business is checked in this 
way, but the percentage is definite. In some ta, the '' going 
slow” has done no harm, but has given the electrical factories « 
chance to get belated orders cleaned up, and a fair preparation 
made for future contracts. 


Bankruptcy Proceedings.—A receiving order has been 
fnade in the case of J. Stewart Edwards, electrical engineer, Moor- 
gate Street, Ю.С. The first meeting and public examination will 
take place on September 19th and October 18th respectively, at 
Bankruptcy Buil W.C. 


In re the pennon in bankruptcy of Mr. 8. F. Walker, carrying on 
business at Severn Road, iff, as electrical engineer, under the 
name of Sydney F. Walker & Oo.,“ the first meeting of creditors 
was held on Monday at the offices of Mr. David, the Cardiff 
official receiver. Debtor attributed his failure to “want of capital 
and illness in August, September, and October, 1898,” and returned 
bis liabilities at £2,729, of which £1,923 7s. 10d. is expected to rank 
for dividend; the deficiency is £1,862 16s 11d. According to the 
observations of the Official Receiver, the debtor commenced business 
at Nottingham in 1876, with a capital of £500. In 1882 he entered 
into partnership with a Mr. F. G. Oliver. The business was then 
extended to Nottingham, Cardiff, and Newcastle, and it was carried 
on jointly for seven years, when the partnership was mutually 
dissolved, Mr. Oliver paying the sum of £1,000 and Mr. Walker 
taking over the whole of the assets and liabilities. The debtor had 
23 apprentices when he filed bis petition, and preferential claims for 
over £650 are likely to be made for the return of premiums. Mr. 
C. E. Dovey was appointed trustee, and a committee of inspection 
was nominated. 


Liquidations, Dissolutions, &c.—Messrs. W. Н. Clegg 
and O. D. Falcke (Birmingham Installation Company), electrical 
engineers, have dissolved partnership, and Mr. Falcke will continue 
the business under the same name and will attend to debts, &c. 

Tho Railways Electric Supply Syndicate, Limited, has decided to 
wind up voluntarily, and Mr. F. B. Townsend, of 24, Qaeen Victoria 
Street, EL. O., has been appointed liquidator. 

Oreditors of Nernst p. Limited, are required to send their 
names and the usual particulars to the liquidator, Mr. W. Chaplin, 
Dashwood House, E. O., by October 21st. ` 


Bristol.—Messrs. Gilbert J. Lloyd & Co., of Bristol, who 
are very busy in that neighbourhood, have recently received a contract 
for an installation for Mesers. C. Baylor & Co.'s new factory at Easton 
for 400 lights. Current wiil be supplied from two dynamos. The 
wiring is being carried out in duplicate throughout the building, so 
that if one machine fails, every alternate lamp is extinguished only. 
Wiring is being done on the 5-ampere distribution system. 


Catalogues, &c.—Messrs. Mather & Platt, Limited, have 
in circulation a very nicely printed leaflet illustrating one of their 
multipolar dynamos coupled direct to & vertical engine, also giving 
general particulars and dimensions of same, 


Vol. 45. No. 1,138, SzPrEMBEA 15, 1899.] THE ELECTRICAL REVIEW. 


We have received also from the same company a оору of 
& small illustrated pamphlet describing the marine type of engine 
which they have manufactured in considerable numbers during past 
years. The standard sizes embody all the improvements in design 
and construction, which several years of experienca and careful 
observation have demonstrated as advantageous. The engines are 
specially suited for various classes of work, and being of an n 
type, paris are easy of aocess aud supervision; they have a low 
steam consumption and are arranged to run at a moderate rate of 
speed. A special type of electrical machine has been constructed for 
mounting upon the extended bed of this class of engine, the gene- 
rator being driven direct from the engine, and running at the same 
rate of speed. Large numbers of these combined plants are now at 
work in various parts of the world and giving very great satisfaction. 
In the latter portion of the catalogue, is found a description of a few 
small siz»s of enclosed engines, which have been designed to meet 
the requirements of customers. All particulars of sizes, weights, and 
overall dimensions are fully given.. The list contains some good 
illustrations. 

The Stilwell-Bieroe and Smith-Vaile Company of St. Louis send 
ч list of the Victor atmospheric water cooling towers and con- 

sers. 

Mr. O. R. Heap, of Victoria Street, S. W., sends us a mounted and 
varnished sheet of illustrations for the wall, showing some of the 
standard types of C. & C. and Wagner machines. 


Claim against India-Rabber Company.— An appli- 
cation came before Mr. Justice Kenny at Dablin last week in the 
case of William Cameron v. India-Rubber, Gatta-Percha and Tele- 
graph Works Company. Although the case can hardly be called an 
electrical one, it is of interest to mention its character, Plaintiff, 
of Newry, claimed damages for breach of contract to manufacture 
and sell a pneumatic sbin pad, and to pay the plaintiff a royalty 
of 10 per cent. The amount of the claim was £50,000, this being 
arrived at by calculating that there area million football players, 
and each pad would sell at 4s. ! 


Connolly v. Lovelock. — At the Shoreditch County 
Court, on 25th ult., this interpleader matter came before Judge 
French. Mr. Alec. Neilson appeared on behalf of the plaintiffs, and 
submitted the claimant to a stiff cross-examination. This elicited 
the fact that the claimant was the father of the defendant Lovelock, 
and he had permitted the defendants to use his works when they had 
any jobs requiring a big lathe or machinery. He swore that he had 
nothing to do with Lovelock, Seabourne & Lee, and that he was not, 
and never had been, а partner in that firm, and, moreover, that he 
carried on a different kind of engineering business which had nothing 
to do with electricity, consequently he could not have had the benefit 
of the goods. He knew nothing about 8, Jeffery’s Square, and had 
only been there since this action was commenced. The Judge, in the 
absence of any evidence connecting J. F. Lovelock with the defen- 
dant firm, consequently found for the claimant with costs. 


Deed of Assignment.—Notice is given to creditors of 
8. B. А loff, of 5, Fenchurch Street, E. C., to send particulars of 
their 8 to the trustee on or before October 15th next. For 
further information, see our business columns. 


Incandescent Lamps. — Messrs. Philips & Oo., of 
Eindhoven (Holland), who are represented in the United Kingdom 
by Mr. G. Braulik, send us a copy of their catalogue of incandescent 
lamps. We understand that the firm’s works have been ly 
extended recently, and a first-class staff of 450 men, inclu 
eminent technical men, is engaged at the works, the buildings of 
which now cover 4,500 square yards Messrs. Philips claim that high 
class quality and low price have built up the large lamp business 
which they are now conducting. Lamps of 15,000 с.р. are turned 
out daily. The firm bas just brought out a new high voltage lamp 
with two short unsupported s filaments, It is ssid to be quite 
new in construction and there is a good demand for it. A prominent 
feature of Messrs. Philips's business is the manufacture of special 
lamps for illumination purposes, for which a new lamp has been 
recently introduced. The method of manufacture consists of 
a tabular гаар with bayonet сар so made that it is possible to screw 
a coloured bulb directly over the lamp without interfering with the 
shadeholder, &c. It is therefore claimed that they may be used for 
theatre and saloon lighting and garden illumination without inter- 
fering with the Bohemian glassware or shadeholders. The catalogue 
before us contains illustrations of incandescent lamps of all shapes 
and sizes, fancy and otherwise. 


Ross v. National Telephone Company.— In the cause 
list for the Vacation Court at its sitting on Wednesday (6th inst.) A. 
Ross v. The National Telephone Company, Limited, and T. К. Ross 
©. The National Telephone Company, Limited—which were both 
motions for injunctions to restrain trespass on plaintiffs’ land—stood 
for hearing before Mr. Justice Cozens-Hardy. Counsel, however, 
intimated that the matter һай been settled on terms between the 
parties and there would be no order. 


Soldering Paste.—Messrs. Beanland, Perkin & Oo., of 
Leeds, send us а sample of Burnley's soldering paste, for which they 
are the sole English agents. This preparation is in very general use 
in the United States. Messrs. Beanland are supplying it regularly 
to prominent electrical firms in this eru ^ including Messrs. 
Johnson & Phillips, Siemens Bros. & Oo., and Mather & Platt, &. 
Small samples will be sent upon application. 

Trade Announcements.—The firm of Julius Sax & Co., 
Limited, having gone into voluntary liquidation, we have received 
notice that Messrs. E. Bulstrode (general manager), Thos. Wilson 
(accountant), E. Buhler (chief engineer), W. Krause (second engineer), 
and John Plumb (manager of installation department), being the 


heads of the various departments named, 
into a syndicate to carry on the business of electrical engin 
electric light contractors (the Saxon Electrical Engineering Company) 
at Gervase Works, Garvase Street, Old Kent Road, B.E., assisted by 
several of the late employós of the old company, and working on 
the same lines. 

Messrs. Boulton & Wade, patent agents, Hatton Garden, have 
taken into ership Messrs. B. E. Dunbar Kilburn, M.A, and 
W. J. Tennant, А.М I. Mech. EB. The firm will in future be known as 
Boulton, Wade & Kilburn. 

Messrs. Chamberlain & Hookham’s London station and 
depot at 6, Cecil Court, has been removed to Messrs. Venner & Co.'s 
new premises at 6, Old Queen Street. 


Wiring Contracts.—The British Electric Installation 
and Maintenance Company, of Blackheath, have secured the contract 
for lighting the extensive premises of Messrs. Chiesmann Bros., 
drapers, and furnishing warehousemen, of High Btreet, Lewisham. 
They have also received the contract forthe lighting of the Parish 
Ohurch of Lee (Bt. Margareta). 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—There is a deficit of £203 on the first seven 
months of the current year ; the output during that time has increased 
36 per cent. Itis anticipated that the deficit will be annulled by 
the end of the year. 

Mr. Bell, the electrical engineer, bas issued a circular to the elec- 
tricity consumers, stating that when anyone wishes to use a large 
number of lamps for a special display, he may, on giving 24 hours’ 
notice, have his demand indicator cut out of action, so as not to 
increase the price charged fon the whole supply for the half-year, 
provided that this does not occur oftener than once а month. We 


commend this reasonable arrangement to the notice of 
supply engineers. It is a small matter, but may obviate much dis- 
satisfaction. 


Accrington.—The Board of Trade has decided to allow 
the Oorporation’s provisional order to remain operative, seeing that 
steps are being taken to provide electricity works. 

Bristol.—At the Bristol City Council on Tuesday after- 
noon, Mr. George Pearson moved the adoption of a report from the 
Electrical Committee recommending the purchase of over nine acres 
of land for a new generating station, the rapid progress of the demand 
for electricity having almost exhaasted the capabilities of the site 
already in use. The proposal excited some surprise in Bristol, where, 
during the recent controversy with the tramway company, so much 
had baen heard of the advantages of combining electrical and power . 
stations. The tramway company's power house is being erected close 
to the civic electrical works, but the new Oorporation station now . 
proposed is in another part of Bristol— perhaps three-quarters of a 
mile from the existing works, and on the south-eastern edge of Bristol. 
The explanation for the new proposal was that the progress of the 
electrical undertaking had exceeded the estimate formed at the 
time when i¢ was established, and the capacity of the works at 
Temple Backs, although increased by the addition of adjoining land, 
is insufficient to supply more than the present demand, while the pro- 
posed extensions of the land recently sanctioned will not suffice for 
more than one year's additional growth. The committee found it, 
therefore, necessary to for a considerable extension of the 
undertaking. They to find land in the neighbourhood at a price 
they could recommend the Council to pay, and ultimately selected a 
site at St. Philips Marsh, costing roundly £15,000. The property 
has good approach from road, water and rail, and Mr. Pearson 
explained that it woald permit an extension of business 10 
times as great as that already done. In commenting on the 
position in which the committee found themselves, Mr. Pearson 
said the committee commenced in 1893 in a very small way with 
16,000 lamps. In March, 1899, their lamps numbered 68,000, and at 

resent the aggregate was 74,484. They commenced by selling 
500,000 units in the year, and last year the sale amounted to 1,962,000 
units. The revenue grew from £6,624 in the first year completed to 
£26,233 last year. With the growth of revenue and output the cost 
of production had decreased from about 44d. to not quite 24d. The 
profits at first —if a Hibernianism would be allowed—were a loss. The 
profits last year carried to the net revenue account were £12,630, from 
which had to be paid interest and sinking fund. It was said that 
it was improper for a municipal authority to talk of profits until 
interest and sinking fund had been met. He dissented from that 
view. Noone would dream of saying a public company mast not 
apon of its profits until it had paid its debenture interest and divi- 
ds on its sbares. He considered the profits they might 
legitimately consider as profits were what they transferred from 
the credit of the general revenue account to the net revenue 
account. They had made a profit notwi a redaction 
in the cost to private consumers and for public lighting. 
It showed they had got hold of a good and a growing 
undertaking, and the growth justified the large proposal he 
asked the Council to adopt. If they did not hand over actual cash to 
the city they were benefiting the citizens by reducing the cost. The 
new site would be equal to supplying 800,000 lamps, or rather more 
than the total number of gas lights in the city. The site would have 
an advantage compared with the former one that piling would be less 
expensive and a river wall would not have to be built. There was 
the important disadvantage—a division of their work and the cost of 
working two establishments instead of one. He had asked their 
engineer what he suggested, and the engineer said the best method 
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would be to use the present site for the day load, their power and 


their public lighting. They would want three shifte as at present. 
He would propose to use the new station to supply their 
heavy load in times of pressure, and as a stand-by case of 
breakdown at the older station, and for that purpose one shift only 
would be needed. They had so far in the extension of 
their mains very much on the principle of supply and demand for 
the moment, but now their business was getting so big they ought 
not to proceed on such go ies lines, and they should lay down 
for themselves—though they migat not carry out the works at once 
— lines on which they would As to the cost of cur- 
rent, it would be their duty to see if they could not at no distant 
date reduce the price of public lighting. They had made mistakes, 
no doubt, but when they had done a stupid thing they thought it 
best not to advertise the fact, and he should not, therefore, take the 
Ocuucil into his confidence on that matter. He would, however, say 
к hoped to see the coat of production considerably reduced, their 

bill reduced, and their output increased. Daring the discussion 
on the report, an appeal was made to the Electrical Committee by 
members of the Libraries Committee to light the libraries with elec- 
tricity at a lower cost. Mr. Pearson replied that if the electric light- 
ing of the libraries cost more than gas lighting, there must be waste 
somewhere. He had the light in his own house, and he had more 
lamps than ever he had, his last: bill was less than his last gas 
bill. The Oouncil adopted the report. 

Mesers. Mindham & Oo., of the Western Electrical Works, have 
secured the contract for lighting Bt. Stephen’s Church, one of the 
oldest historic churches of this city. They have also in hand several 
important electric lighting contracts, including a large new Nurse's 
Home in connection with the Bristol Royal Infirmary; a large new 
1 ef offices, and ssveral steamships that are now running from 


Bucksburn.—A meeting of the ratepayers was held last 
week to consider the electric lighting scheme for the village, ро 
puc by Messrs. P. C. Middleton & Oo., electricians, Aberdeen. 

offered to pay £50 per annum for the surplus water at present 
running from the turbines of the Waterton district supply, as well as 
to erect a house for the official who would have charge of the lighting 
station, and to pay hissalary. They were also prepared to supply 60 
street lamps of 16 c p. a£ 25е. 6d. each per annum. The light would 
be provided for nine months of the year, and the contract between 
the district authorities and the electrical engineers would be binding 
for 21 years. A resolation was unanimously passed to take the 
necessary steps for forming a special lighting ct. 


Cheltenham,— Residents in Oleeve Hill want a supply of 
electric current. The Council is willing to undertake this when 
powers have been obtained. 


Chorley.— Messrs. Lacey, Clirehugh & Sillar have been 
requested to report to the Oouncil on the subjects of electric 
lighting, traction, and refuse destructor. 


Colchester.—The Local Government Board has sanc- 
tioned the proposed loan of £6,500 for electric lighting purposes, the 
money to be repaid in 25 yoars. 


Coventry.—The electric lighting of the new extensions 
to the cycle works of Messrs. Rudge Whitworth, Limited, is being 
carried out by Messrs. Ellis & Ward, electrical engineers, of Birming- 
ham. The plant consists of upwards of 200 incandescent lamps and 
several aro lamps. Arrangements are also being made to supply the 
lift, which is one of Messrs. Waygood's, with electric power. 


Darlington.—The Town Council has received sanction 
from the Local Government Board to the borrowing of the sum of 
£25,940 for electric lighting purposes, such sum to be d within 
a period of 25 years. The qu of the town supplying electric 
power to the tramway is being considered. 


Darwen.—We hear that the electricity works have been 
во far completed as to allow a "n of current to be given for 
Aérea Street lighting commence in about 10 days or 
a ө А 


Dawlish.—The District Council has accepted Mesers. 


Taylor & Field's offer to report on the electric lighting of the town 
for 30 guineas. PED 


Dewsbury.—The Local Government Board has inti- 
mated to the Town Oouncil that before sanction can be given to the 
borrowing of £9,060 for the purposes of electric lighting, it will be 
necessary to obtain the permission of the Board of Trade to the 
alteration of the standard pressure on tho mains. 


Dorchester.—The Edmundson Electricity Corporation 
having given notice to the Council of their intention to apply for a 
provisional order to light the town, i¢ was decided to on the 
a“ that the Town Oouncil intended introducing the electric light 

to the borough in the near future. 


Dundalk.— Representatives of the Irish Development 
Byndicate have had a private interview with the Dandalk Urban 
Council with reference to the terms of transfer of the electric 
ighting powers of the Council to the Electric Tramways Company. 

e proposal to construct and work a system of electric trams for the 
town and its seaside neighbour Blackrock, and to combine with this 
undertaking the electric lighting of the town, was made a consider- 
able time ago. but difficulties arose as to the terms on which the 
provisional order obtained by the Town Commissioners should be 
transferred. It is now stated that the basis of an agreement has been 
arrived at, and that work will shortly be commenced on the con- 
struction of the tramlines and works. 


Erith.—The Urban District Council have instructed Mr. 
W. О. C. Hawtayne to propere plans for the generating plants and 
mains, they having decided to take steps to establish a municipal 
electricity supply for the district upon the basis of Mr. Hawtayne's 
scheme, dated Jane, 1898. 

Farnworth.—Messrs. Lacey, Clirehugh & Sillar have 
received instructions from the Urban District Council to proceed with 
the scheme for lighting and traction. 


Festiniog.—A special meeting was held last week to con- 
sider the bility of lighting the district by electricity. After 
some discussion, it was resolved that the Council apply to the Board 


of Trade next session for a provisional order with the view of carry - 
ing out electrical supply works for the district. Mr. T. J. Warden 
Stevens was appointed out of seven candidates to prepare a report 
upon the matter. 


Fort William.—The Electric Light Compeny's annual 


Frimley.—The District Council has appointed Mr. F. Н. 
Medhurst to report on the subject of electric lighting. 


Gillingham.—The District Council has resolved to enter 
into an agreement with Mr. Jasper for the supply of electric light to 
arc lamps in the public street at 2id. per of Trade unit; the 
lights will be turned out at 11 o'clock. 


Grimsby.—The Publio Lighting Committee has issued 
invitations laying the foundation stone of the new electricity 
works by Alderman Dobson, on Thursday, October 5th, at 2 30 p.m. 


Hales Owen.—The District Council approached the Gas 
Company with a view to 5 the company demurred to the 
proposals, and now the Council has invited the British Electric 

on Pap a and the Midland Electric Power Distribution 
peapa to discuss the question of taking over the Council's powers 
for electricity supply. 

Harrogate.—The Gas and Electric Lighting Committee 
have resolved that from January 1st next the rate of charges to con- 
sumers of electric light be as follows:--Under 15,000 units 
annum, on the demand indicator system, at 6d. unit for the first 
11 hours, and 3d. per unit afterwards; over 15,000 units per annum, 
on the demand indicator system, at 6d. per unit for the first hour, and 
2d. per unit afterwards. 


Heywood.—The Electric Light Sub-committee advises 
that Mr. W. Р. Adams, of London, be ap ted consulting electrical 
engineer, and that his scheme be adop The scheme provides for 
the erection of works on the new town’s yard site in Hind Hill Street. 
The works are to be capable of meeting the estimated demand for the 
first two years and are to be so arranged as to be easily extended. 
3 will also be so arranged as to enable the works to supply power 
or traction. 


Ilford.—Oolonel A. C. Smith, R. E., held a Local Govern- 
ment Board inquiry at Ilford laat week into the Oouncil’s application 
for sanction to borrow £4,000 for site for dept, electric lighting, and 
tramway station. There was no opposition. 


Inverness.—The proposal to utilise water-power from 
the Oaledonian Oanal for electric lighting purposes bas fallen 
through. The Council has decided to adopt steam-power, and has 
appointed Mr. Oraven, Edinburgh, to draw up plans and specifica- 

ons for a suitable scheme. 


Lerwick.—At the monthly meeting of the Bargh Com- 
missioners last week, a report by Mr. В. F. Yorke, electrical engineer, 
Glasgow, was submitted as to the proposed introduction of the 
electric light into Lerwick. Mr. Yorke finds that the Sandy Loch, 
from which the water supply of the town is at present drawn, con- 
tains sufficient surplus water for motive power purposes, and would 
give 80 Н.Р. for six hours per day, the gross tall being 220 feet. He 
recommends that a turbine house should be built at the Loch 
Olickimin, which would involve the laying of a 16-inch pipe from 
the Sandy Loch to that point, a distance of about 2,000 yards. In 


lator house at Union Street. e total cost of the undertaking is 
estimated at £9,260, and the working expenses, including interest 
and ainking fand, at £967. The revenue from the public and private 
lighting, charging 6d. per unit, is estimated at £1,720, атор an 
Apparent surplus of about £760 per annum. The present price 

in Lerwick is 7s. 6d. per 1,000 feet. Before discussion, it was 
cided to circulate the report among the commissioners prior to next 
monthly meeting. 


Lianrwst.—At Llanrwst Urban Council a letter has been 
received from the Electricity Supply Company, regretting that 
owing to inability to get delivery of required material, they were 
unable to give light by the specified date, but stating that they were 
doing all they could to give the light as early as possible, and should 
the delay inconvenience the Oouncil, promising to “meet” the 
Council with a corresponding reduction in price. 
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London.—At the St. Goorge’s-in-the-East Vestry last 
week, a letter was read from the Oounty of London Oompany 
intimating that they were going to commence laying the mains for 
the electric lighting in the main streets in the district. 


Manchester. — The Electrio Light Committee is to 
онот 3 for transformers, meters, &c., required during the next 
mon 


Merionethshire.—At Dolgelley, the county town of 
erioneth, a decided move is being taken to light the by elec- 
tricity, and a 5 scheme is likely to be placed before the 
next meeting of the District Council.’ It is stated that the Council 
now pay £150 per half-year for 
£2,500, and only pay £150 in interes 


Nenagh.—The Town Commissioners are considering the 
question of electricity supply. The feeling of the town is entirely 
in favour of electric lighting. the prevailing idea being that neither 
the municipal body nor private consumers are being favourably 
treated by gas company. 


the chairman, Alderman John 
to this arran 
him, and he t 


hinery. parison 

showed the plant to be overloaded. The сое 
his report as to the of the business for the month of July, 
based u the number of units rated, showing a satisfactory 
rate of He also presented a report of his canvass during the 
past month, from which i$ appeared that he had obtained orders for 
new connections equivalent to 278 lamps, bringing the total connected 
and on order up to 30,380 8-с.р. lamps. The question of reducing the 
charges for electric Tei aan power so as to meet the 

consumption required by Griffiths & Bons (clothiers and manu- 
коше, who rni put id additional тоо was considered. 

present charge t for a consumption of 3,000 units 
quarter. It is understood that Messrs. Griffiths would require about 


submitted 


7,000 units per quarter. It was resolved that the scale be extended 


so that the to all consumers shall be 1jd. per unit for a oon- 
sumption of 3,000 units per quarter aud upwards, provided that 
Mosers. Griffiths will enter into an sgreement t» take the energy 
required for the additional plant they are about to lay down. The 


5 plant is shortly to be sold for £750. As it is 


impossible to two of the underground sub-stations watertight 
they are to be rebuilt above ground. 


Nottingham.—The net revenue of the electrical depart- 
. ment, after payment of all charges, was for the past year £3,576. 

The total profit for the year on an income of £12,847 was £7,776 
2s. 4d., but this was subject to the deduction of £4,200 for the ооп. 
tribation to the sinking fund and for interest on loans, &c. 


Oldham.—Smoke nuisance from the Corporation elec- 
tricity works gave rise to a brief discussion at a meeting of the 
Sanitary Committee. 


Paisley.—The electricity works was (ИША opened on 
Tuesday last week. The capacity of the works at present 
1,000 H.P., but tenders for additional are to be invited 
shortly. The total expenditure, so far, has been £53,000. Mr. 
Francis Teague, formerly of Ooatbridge, is in charge of thé work, 


which has been carried out under his supervision. 


Penmaenmawr.—At Penmaenmawr the Urban District 
Council has те т ут саа of Worcester electrical 
engineers, suggesting. 6 particular 
situated for electric lighting. The town water supply could be used 
for producing the power, and so the streets could ighted without 
0086, and а revenue would probably accrue for a reduction of the 
rates. The matter has been referred to Committee. 


Plymouth,—The opening of the electricity works in 
Plymouth, and the formal installation of the electric light and tram- 
way, have been set down for the 25th inst. 


Rochdale.—The Town Council has decided to borrow 
£30,000 from the Publio Works Loan Commissioners for the purpose 
of the electric lighting in the borough. 


St. Pancras.—The Electricity and Public Lighting 
Committee informed the Vestry on Wednesday of having ted 
numerous fresh applications for current. Dr. Walter Smith, chair- 
man of the committee, explained that the requirements of the new 
customers were equivalent to 500 amperes, thus showing that the 
undertaking was progressing rapidly. On the recommendation of the 
committee, the Vestry resolved to apply to the Board of Trade for a 
license under Section 3 of the Electric Lighting Act, 1882, to supply 
сены ш ue tulle e ен in accordance with the con- 
sent given by eli estry, and to convene a special meetin 
of the Vestry to pass the necessary resolution in regard to the matter. 
The Vestry sanctioned an expenditure of £1,661 on laying new 
mains, acce the resignation of Mr. R. Minchin, one of the elec- 
fricians at the Regent's Park station, and granted him а testimonial, 


lighting, and that they can borrow - 


- 


Sale.—The Town Council has rejected a proposal to lay 
down a municipal installation, and having read Mr. Oharles Hopkin- 
son's has resolved to approach the Manchester Corporation 
and the Altrincham Electric Supply Oompany, with a view to obtain- 
ing a supply of electricity in bulk at 34. per unit. 


Ventnor.—The Works Oommittee on 4th inst. recom- 
mended that the District Council should accept the tender of the 
electric light company for lighting the whole district, at the annual 
rate of £15 per arc lamp and £2 10s. per incandescent lamp, £707 10s. 
altogether. The Council asked for an alternative scheme omitting 
the arc lamps. 


Walthamstow.—The Local Government Board has | 
sanctioned the Council's £5,5CO loan for the electrical wiring of 
houses in the district. 


Warrington.—The Council is making application to the 
ren Government Board for sanction to a £44,966 loan for electric 

hting. 

Welsh Quarry Districts.—At Festiniog (the capital of 
the Welsh quarry trade) the District Council have decided to apply to 
the Board of Trade next session for a provisional order to light the 
district with electricity. Some of the works in the district already 
make use of the light. 


West Glamorgan.—Arrangementa "Mo 1 = 
in for li Olydach, district in Wes 
6%%%FÜÄã‚́ 8 


Whitby.—The Council has adopted an eleotrio lighting 
scheme drawn ар by Mosers. Preece and Oardew, the total expendi- 
m сее £18,500. This scheme was adopted in preference to a 

, one. ; 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Blackpool.—Last week the Council adopted the recom- 
mendation of the Electric Lighting and Tramways Committee that 
the tender of the Barrow Hematite Steel Company, Limited, for the 
supply of steel rails and fiehplates required in the construction of 
the tramways through Claremont Park be accepted ; also the tender 
of the British Thomson-Houston Company 


ciun Liens ишта Committee has recommended 
the Town to seek in next session of Parliament the 
requisite powers to convert the existing tramway within the borougb, 
afterits acquisition by them next year, into a double line, as far as 
racticable, and to include powers to construct tramways in the 
urnley Wood district, Manchester Road district, and Accrington 
Road (with a view to an extension to Lowerhouse). 


Dalmuir.—The Glasgow Corporation is considering the 
advisability of extending the tramway to Dalmuir. 


Darwen.—The Tramways Committee has decided to 
order 10 cars, five from each of two firms. The cars will in many 
respects be similar to the Blackburn cars, and will be run under the 
чё e of the Blackburn Commit: ee. The Committee thought 
that formed a fair basis, which would endure until the cars were 
electrically equipped, and after that they would have to make a per- 
manent arrangement. It was estimated that the completion of the 
line would take place in about 12 months, 

tion has advised 


Failsworth.—The Manchester Co 
the District Oouncil that the latter shortly have to give 
notice to the Manchester Oarriage and Tramways Company for the 
purchase of the lines within the district. The chairman said it was 
for that Oouncil to give notice, and out the transacticn; but 
the Manchester Oorporation would be the real purchasers, as they 
had an agreement to work the trams after the conclusion of the 
transaction. A special meeting will be held to consider the matter. 
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Grimsby.—The Town Council has decided to adopt an 
agreement with the Great Grimsby Streets Tramways Company, 
whereby the present lease to the company has been extended for 21 
years. The agreement contained conditions re extersions of the 
line, and supplying of electrical power by the Corporation to the 
company. 

Hungary.—The  Basb-Oudenburg-Ebenfurth Railway 
authorities are about to carry out some trials of accumulator traction 
on their line between Kleinzell and Esterhaszs. 


Isle of Man.—The Tramways Company is still going 
ahead; aturbine is to be put down at Laxey to supply to the 
line during the winter season, and also to assist in the summer. It is 
anticipated that a great economy will be effected in this way. A 
deputation from Belfast Corporation visited the island last and 


inspected the whole of the tramways. 


Limerick.—The city engineer has presented a report to 
. the Corporation on the proposed electric tramway scheme, in which 
he points out that the promoters have made no offer of wayleave, 
whereas in Belfast the company pays £4.000 a year, aud in Dablin 
£500 per mile, or a minimum of £10,000 per annum ; in Cork, how- 
ever, no charge is made. The engineer enumerates various con- 
ditions, which should, in his opinion, be imposed on the company, one 
of which—that the latter, if called upon by the Council, must intro- 
duce any new system of electric traction instead of the then existing 
system—appears to us to be unnecessary and unreasonable. 


Liverpool.—At last week's City Council meeting the 
Electric Power and Lighting Committee recommended the Council 
to enter into a contract with Mesars. Willans & Robinson for the 
supply for the Lister Drive and Cobbs Quarry Stations of four 3-V 
triple expansion engines, each coupled to a multipolar dynamo of 
Siemens’ make, for the sum of £6,939 each set, and three 3-H.P. com- 
pound engines, each coupled to a two-pole dynamo, for the sum of 
£1,377 each. Mr. Rutherford wished to know what sort of engines 
they were to be, and what their horse-power was to be. Mr. Petrie, 


as ex-chairman of the committee, said that some two years ago the 


subject of these engines was fully discussed in the Council, and a 
certain type of engine was adopted for certain valid reasons. These 
were the en which it was now proposed to buy, as being those 
which, in the opinion of experts, were the best suited to these 
stations. [It was here discovered that a quorum was not present, 
and therefore the matter could not be decided.] Mr. Petrie said 
that unless this contract were soon entered into, the whole of the 
` electric tramway system would be delayed unduly, and he hoped that 
FF possible to deal with the 
subjec 

Bome opposition has been raised by commercial interests to the 
introduction of electric traction into certain streets, where it is 
feared the heavy traffic of the port would be hampered by the 
tramcars. The matter will be considered at a special meeting to be 
held on October 11th. 


Newcastle-on-Tyne,—At last week's City Council meeting 
Mr. Oail presented the report of the New Tramways Committee. The 
stated that on February 21st the Council adopted the overhead 
trolley system of electric traction on the tramways with the proviso 
that the system be not constructed in the streets in the centre of the 
city until the Oouncil had considered and decided whether in those 
streets some system of electric traction other than overhead traction 
was practicable, and could be worked in conjunction with the over- 
head system in the other streets upon the tramway romtes. The New 
Tramways Committee was requested to get the opinion of experts on 
the point. Prof. Kennedy had given his opinion that as & matter of 
mere pen the Oommittee’s question must be answered in 
the affirmative, The 
wires, which could be worked in conjunction with an overhead system, 
but whether it was desirable for the Oommittee to adopt a combined 
system of this kind was a matter which the Committee must decide 
for themselves. There were several cities in which an overhead 
system and a conduit system were running together and in connec- 
tion. In coat of construction they certainly would be more than an 
ordinary overhead line, but he was sare there would be no special 
difficulty in working from one system to the other. Mr. Obss. 
Hopkinson, in bis report to the Committee, advised the Committee 
not to combine the overhead trolley and conduit systems. He advised 
that the trolley system be installed throughout, but that in the central 
part of the town, where overhead wires were objected to, it be 
regarded as temporarily installed, pending proof from prolonged use 
elsewhere of one or other of the surface contact systems. The Com- 
mittee, after having given careful consideration to the subject, recom- 
mended the. Council to adopt the trolley system for the entire 


tramways in the city, a8 recommended by Mr. Charles Hopkinson, on 


the diatinct understanding that the trolley system in the central part 
of the city is to be recognised as only a tem ement in 
order that the views of those who object to the overhead syatem may 
be met when this can be satisfactorily accomplished. It was decided 
to have a special Council meeting on 13th inst., when the report will 
be considered. 


Oldham.—The Town Council last week discussed the 
minutes of the Surveyors’ and Tramways Committee, which con- 
tained the following: — Resolved, that the motive power to be 
employed in Oldham be electricity, and that the system be the over- 
head trolley system.”—Alderman Eckersley, in his capacity as chair- 
man of the committee, gave a lucid and exhaustive explanation of 
the proposed scheme, and made it clear that, as against the alternative 
plan of the conduit system, the overhead or trolley system of traction 
was the best for a borough like Oldham. It commended itself on 
account of its cheapness in construction and maintenance, its sim- 


ro were systems, he said, not requiring overhead 


plicity and ease in effecting repairs, and the rapidity with which the 
ines could be constructed, and the comparatively small interference 
with the surface of the streets and the traffic. The op ite condi- 
tions would, he said, attend the conduit system, in on to the 
enormous expenses of construction which it would entail The 
borough would scarcely be justified in spending a million of money 
when a quarter of the sum would suffice to provide a system of 
traction which, in the future, would not require as much in main- 
кше as its rival. The minutes were ultimately adopted unani- 
mously. 


St. Helens,—The Council is applying for a provisional 
order authorising extensions of the tramways along certain 
thoroughfares, 

Sheffield.— The Tramways Committee intend to obtain 
powers for doubling all single lines at any suitable time, to carry goods 
ч merchandise оп the tramways, and to construct 11 new sections 
of tramway. 


South Australia.—The Adelaide correspondent of the 
British Australasian says that it is reported that an English 
syndicate is willing to find the necessary capital to convert the prin- 
cipal tramlines into an electrical system. The proposal is to amal- 
gamate the companies and form one large company, and to subscribe 
the additional capital required. 


Stirling.—The British Electric Traction Company 
applied to the Central District Committee last week for approval of a 
scheme fora tramway or light railway from Stirling along the Hillfoot 
district, on the overhead trolley system. The Committee unanimously 
agreed to give a general approval to the scheme. 


Stockport.—The Council has given notice to the Man- 
chester Tramways and Carriage Company requiring them to sell to 
the Council 80 much of their undertaking As is within the borough of 
Stockport. The Council has adopted a report of the Tramways Oom- 
mittee ordering a survey of certain routes with a view to the intro- 
duction into the borough of an electric tramways servioe, and 
appointing sub-committees to confer with the local authorities of 


headle, Bredbury, and Bramhall, whose districts adjoin 


the borough. There was a general expression of opinion that this 
Oommittee should prosecute its special work with ali vigour. 


Swansea.—The: relaying of the tramlines is now com- 
, the poles are in position, and the power station is said to be 
nearly ready. The cars will complete the system. 


Wakefield.—The Corporation is being besieged by 
applicants for permission to promote a light railway or tramway in 
and arene the town, three communications having been received 
recently. RN 


West Riding.—The District Councils of Queensbury, 
Sowerby Bridge and Elland, have been in negotiation with the 
Halifax Tramways Committee with regard to pro extensions of 
the Halifax tramways to their respectivo areas. 
conferred with Bradford as to the junction of the Halifax and Brad- 
ford tramways, and Elland is inquiring of the Huddersfield Oorpora- 
tion as to an extension to Elland. Yeadon has invited Rawdon and 
Horsforth to consider proposals made by the Leeds Parliamentary 
Ораше with regard to the proposed extension from Kirkstall to 

eadon. 


Worcester.— Messrs. Kincaid, Waller & Manville have 
advised the Oouncil to take over the tramways and work them 
municipally as electrical lines. Their report also referred to the 

„scheme of the Tramways Company, and the light railway extensions, 
which the company proposes, are said to be really extensions to the 
existing tramways. Toe negotiations between the company and the 
committees were referred to last week. The Oouncil has referred 
that matter and the report of Mesars. Kincaid to the Joint Street and 
Electricity Committees for reconsideration. The report says that if 
the Corporation gave their assent to the light railways scheme, they 
should be prepared to assent to the TramwaysCompany having а new 
tenure in some form of the existing lines. If, on the other hand, the 
Corporation desired to avail themselves of the powers of purchase in 
respect of the tramways, there was no question but that the appli- 
cation of the Tramways Company for extensions should be vigorously 
opposed. They estimated the cost of acquiring and reconstructing 
the existing tramways, and of making the extensions, equipping the 
lines with rolling stock, and incidental expenses, at £72,180, without 
providing for generating plant, or feeders, leaving that important 
point to be considered in conjunction with the electric light under- 
taking. They estimated the receipts per car mile at 9d., as com- 
pared with 91d. given in the company's balance-sheet for 1898. Thus 
the total receipte on an estimate of 500,000 car miles would be 
£18,750, to which must be added £500 per annum for advertisements. 
They put the working expenses at 64. per car mile, £12,500 ; interest 
on £73,000 at 3 per cent., £2,190; redemption of loan, £1,776; total, 
£16,336. The estimated net profits would, therefore, amount {0 
£2,884 per annum. 


Rennes Telegrams.— Reuter's agent says that as many 
as eight or nine million words were despatched over the telegraph 
wires from Rennes in the course of the Dreyfus trial, and on Satur- 
day last the telegraph receipts amounted to 450,000 f. (£18,000). 
The number of direct telegrams sent announcing the sentence and 
verdict was about 3,000. 


üeensbury has also. 
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THE LIGHTING OF LYNN. 


A MERE glance at an ordinary railway map of Norfolk brings 
home to the mind of the electrical engineer who is acquainted 
with the course of electric lighting progress in this country 


what a small 
amount of euch 
work has, 80 far, 
been accomplished 
within the county. 
We think of the 
attempts made by 
а company to light 
Thetford, attempts 
which were not re- 
warded with suffi- 
cient business to 
allow the continu- 
ance of the works, 
which consequently 
came under the 
bammer a few years 
ago. We think 
of Oromer, the 
fashionable and 
quiet watering plaoe 


on the north-east, where, although the eleotrical engineer 
has done his best during recent years to bring a scheme 


Hunstanton, Dereham, and a host of other towns, where 


the electrical engineer has yet to find his way, and this he 


Gas PRODUCERS, 


will probably do within the next few years. | 
The municipal plant at Great Yarmouth, with its eleotric 
tram scheme now working out, and the electricity supply 


system of the Nor- 
wich Company, are 
satisfactory under- 
takings. Bat be- 
yond these, there is 
practically nothing 
to speak of, for the 
county consists of 
some soores of small 
villages or towne, 
the largest of 
which can boast of 
only 3,000 to 5,000 
population—a 
population which 
varies, we should 
think, very little 
indeed in the 
couree of the year, 
save in the case 
of the more 


prominent holiday resorts on the coast. 
Electrical engineers are so fally occupied with large light- 


to a head, nothing has been actually done. There are ing, traction, and power schemes jast now, that it may be 


~ 


Gas Рвороскв House, Horper, Etc. 
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thought to be hardly worth the candle at the present moment 
to consider the namerous small districts throughout the 
country. When the needs of larger towns have been attended 
to, however, the question of electric lighting must be eventu- 


ally raised, unless 
gas or oil is for 
ever to hold sway. 
There is, of course, 
the very important 
question arising as 
to whether it would 
pay at all to intro- 
duce electric light- 
ing by а public 
installation into 
these small scat- 
tered, and by no 
means wealthy, dis- 
tricts until the 
costs can be re- 
duced to a lower 
figure than at pre- 
sent, We imagine 
that the most 
likely way in which 
it may be arranged 
will be for the 
Yarmoutb, Norwich 
and Lynn, and any 
other of the larger 
works to distribute 
current for meet- 
ing the needs of 
the adjacent smaller 
places, unless small 
isolated gar-driven 


plants can be put down. 

In the preceding remarks we have not made particular 
reference to the town of Lynn, or King’s Lynn, the popula- 
tion of which is somewhere between 18,000 and 20,000; this 
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Tow HALL SUBSTATION, 


fact bringing it outside the category mentioned. There 
seems to be a good future in store for electric lighting here. 

We need hardly refer to the history of the negotiations 
leading up to the adoption of a municipal electrical scheme. 


The opposition of 
gas interests is a 
foregone conclusion 
nowadays,  inevit- 
able ав electric 
lighting is, but at 
Lynn in the matter 
of street lighting 
there is to be a 
clean sweep made, 
electricity being 
adopted through- 
out, although ir- 
candescent gas, 
which is proving 
£o powerful an 
opponent — perhaps 
only temporarily— 
for street lighting 
in Bolton, Liver- 
pool and other 
towns on account 
of cost, has been on 
its trial here for 
some time. In 
some streets the 
mantles are still 
employed pending 
the completion of 
the erection of the 
electric light stan- 
dards. It is little 


consolation to gas interests at Lynn to know that the plant is 


gas-driven, for while the town 
this is done only to a very limi 
ducing plant installed in accordance with a scheme of Prof. 


y of gas is drawn upon, 
extent, as the gas-pro- 


AUXILIARY Gas HOLDER, 
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Н. Robinson is primarily responsible for the supply. The 


cordance with the scheme drawn up by Prof. Пепгу 


gas street lamps are being shut off in batches at Robinson. The generating costs at Leyton have, we 


eertain prearranged periods, and when the electric light- 


ing scheme is 
completed, there 
will bs electric arc 
and incandescents 
for public lighting 
to: the number of 
about 400. 

The subject of 
gas-driven installa- 
tions is an interest- 
ing one. The vicis- 
situdes 7 ‘through 
which some public 
works have passed, 
leading to the 
abandonment of the 
Coatbridge and 
Morecambe plants, 
and the adoption 
of steam driving 
for extensions at 
Belfast, e im- 
portant chapters in 
the history of this 
particular class of 
installation, chap- 
ters in which £0 
much bas been 
already written, that 
we need not enlarge 
farther. The suc- 


ceases of the Midland Railway plant at Leicester must not 
be forgotten, and more particularly we must not overlook 
the works of the Leyton Town Council, where Dowson gas 
plant has bzen used for the past two or three years in ac- 
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INTERIOR OF STATION, SHOWING Gas ENGINE. 
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understand, worked out at a very low figure. 


The King's Lynn 


- electricity Frcheme 


also has been de- 
signed by Prof. H. 
Robinson, although 
the equipment dif- 
fers somewhat, the 
experience of Ley- 
ton working having 
been taken advan- 
tage of. We may 
therefore hope that 
the results of the 
Lynn supply may 
be equally, if not 
more, successful. 
The Lynn con- 
tracts were placed 
just about twelve 
months ago, and 
things would have 
been ready earlier 
but for the effects 
of the engineering 
strike. The total 
amount of loan 


raised for the works 


is about £30,000. 
The area supplied 


is a compact one, 


and the small con- 


sumer predominates. Consumers are charged 541. per unit, 
with a discount beyond certain consumptions. The Corpo- 
ration has its own house: wiring department, and it is, 
perhaps, needless to remark that this arrangement is not 
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altogether palatable to the many ironmongers who have 
suddenly been metamorphosed into “ electrical engineers.” At 
resent there are 150 consumers connected, with 4,000 8-c.P. 
amps. Gas engines are very largely used for mill work, 
so that there is гост for a good business in the supply of 
current for motor driving if that branch is energetically 
pushed. The Council is its own best customer, for the 


SUSPENDED LAMP. 


Town Hall departments have 350 lights and the theatre 
another 350, all of 8 ср. 

On the occasion of our visit to Lynn, we inspected the 
wiring and fitting work which had been carried ont by 
Messrs. Spagnoletti & Crookes at the Town Hall buildings. 
The various departments are now furnished with very artistic 
fittings for electric lighting. The Court of Sessions has 
several wrought-iron electroliers of an exceedingly pleasing 
design, with nine 16’s. In the ballroom a number of very 
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descents, and the four others have sixteen 5's. The wall 
fittings bring up the number of electric candles in this room 
to 140. Messrs. Spagnoletti & Crookes were also the con- 
tractors for the wiring of the various other departments 
here, as well as the theatre already mentioned. 


BRACKET. 


The site of the electricity works is on the ground of the 
Old Water Works, where there is a convenient siding to 
the G.E.R. The buildings are engine and dynamo house, 
with battery room and offices, and the producer house 
which is situated a few yards away. Ап idea of the general 
arrangement of the gas- producer house, gas-holder, 
scrubbers, &c., can be obtained from one of the exterior 
photographs accompanying this article. 


INTERIOR OF STATION SHOWING DYNAMOS AND SWITCHBOARD. 


valuable old spider fittings have been converted into electro- 
Шеге, We give an illustration showing this piece of special 
work. The centre fitting has 24 candles with 5 СР. incar- 


The system of supply is three-wire continuous current dis- 
tribution at 400 volts pressure, 200 volts on each side of the 
middle wire. Consumers are supplied at 200 volts. 
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The gas- producer house contains, as will be seen from the 
picture, plant of the usual type for working with anthracite 
coal, or coke when n . All the gas-producing plant 
was supplied and installed by Mesars. Fielding & Platt, 
Limited. There are four sets of gas generators lined 
with firebrick, set in fireclay and ground cinders. They 
are fitted with steam jet air injectors, fire bars, cleaning 
out doors, and feeding hoppers with cover lids. All of 
the generators are of the same external size, but one 
has a thicker firebrick lining to reduce the area of the 
furnace to three-fourths of that of the other three generators, 
It is, however, eo constructed that it can be easily re-lined at 
a futare time to form a full-sized furnace. Each generator 
(with full-sized furnace) is capable of producing 18,000 cubic 


LAMP-POST. 


feet of gas per hour, of a calorifio value of not less than 145 


B.Th.U. per cubic foot. Each of these producers is for 
driving two of the engines in the station. They all feed, as 
shown, into one common gas-holder, so that the production of 
gas can be regulated in proportion to the requirements of the 
station. This ensures fuel economy. The fuel used is 
anthracite peas, the consumption upon preliminary tests 
being found to work out at under 1 fb. per I. H.P. per hour. 
The generators are placed 10 feet apart from centre to oentre, 
and close to the edge of the feeding platform. An iron hood 
is erécted over each producer, with an outlet chimney, and 
the waste gas pipe discharges under the hood. The gas 
passes through a series of vertical cast-iron pipes erected outside 
the producer house, and is cooled by water trickling down 
the outside of the pipes, with even distribution over the surface. 
After leaving the cooler the gas passes through a cast-iron 
hydraulic box fitted with water supply and overflow pipes; it 
then passes throngh two scrubbers, one of which is filled with 
coke and supplied with a water spray and trapped outlet 
drain, and the other is filled with sawdust. The gas outlet 
from the sawdust scrubber is provided with a breeches piece 
and two 6-inch stop valves. Їп one corner of the producer 
house there is a small vertical boiler for supplying steam 
to three generators when working together, It is for 
delivering 39,000 cubic feet of gas per hour into the gas- 
holders at a pressure of 14 inches of water. When required, 
however, a steam supply will be available from the existing 
waterworks boilers. The main gas-holder, which was let 
down before our photo was taken, and therefore does not appear 
to advantage, is of wrought-iron, 20 feet diameter, with a 


10-foot lift. The inlet and main outlet pipes are 12 inches 
internal diameter, and a 2-inch diameter outlet supplies the 
ignition burners of the engines. In another view we show an 
auxiliary gas-holder, 5 feet diameter (with 5 feet lift), which 
is erected at the extreme end of the gas main, and close to 
the engine side of the electricity works. The mains from 
the scrubbers to the main gas-holder are 12 inches diameter, 
and from there to the auxiliary holder 10 inches diameter. 
The branches to the engines are 5 inches diameter, and to the 
generators 6 inches diameter. . 

Coming now to the interior of the electric generating 
station, of which we give views taken from either end, there 
are in position four sets of Fielding & Platt gas engines and 
General Electric Company's dynamos. The fifth dynamo is on 
the ground, waiting for its engine. The present night demand 
requires two of the sets to be running, and a third turning 
round. The engines consist of the latest designed Fielding 
patent gas engines, driven by belt direct from the fly-wheel 
on to the dynamo. Each engine is capable of giving off 
100 B.H.P. as a maximum, the ordinary constant working 
load being 76 B. H. p. 

The engines are of exceedingly massive design, specially 
designed for electric driving. They are fitted with single 
heavy fly-wheel and ou‘er bearing, the fly-wheel weighing 
8 tons, to ensure absolutely steady running. Each engine is 
fitted with Fielding's patent self-starter and hand turning 
gear for positioning the engine, enabling one man to start 
either engine with ease. An improved arrangement of 
timing cam has been adopted, enabling the point of igni- 
tion to be adjusted whilst the engine is running. This is of 
great importance where varying loads occur. 

The dynamos supplied by the General Electric Company, 
Limited, of London, are of the continuous current shunt-wound 
type, which can be separately excited off 400-volt mains. They 
have self-oiling ring bearings. The driving pulley has been . 
proportioned to suit the speed of the engines (150 revolutions 
per minute). Each dynamo has a normal speed full load 
output of 40 Kw., ranging from 88 amperes at 450 volta to 
80 amperes at 500 volts. For battery charging the speed 
may be exceeded by 10 per cent., and the output may then: 
increase to 80 am at 540 volts. The dynamos will be 
run with separate excitation ordinarily, but upon emergencies 
they will be run self-exciting, a resistance being provided in 
the negative lead to the change-over switch to reduce the 
field circuit pressure by 110 volta. | 

The accumulator room is arranged in an exceedingly 
convenient manner. Instead of being arranged in the usual 
way on tiers, the cells are on two floors, the top one being 
open through. There are four rows of cells on each floor. 
There are 225 cells of the well-known Chloride “К” 
type. The boxes are of glass, and each contains eight 
positive plates and nine = plates of the makers 
standard size. The specification required that the 
battery should be capable of discharging at the rate of 40 
amperes for 10 hours or 80 amperes for 4 hours without the 
E. M. F. of any cell falling below 1 85 volts. The cells are 
mounted upon pitch pine bearers, being insulated from same 
with the usual glass insulators. The bearers rest upon cross 
bearers, the latter being insulated from earth by large poroe- 
lain insulators. The connections between the regulating 
cells (which are 88 in number) and the switchboard consist 
of copper rod so far as the engine room wall, when they are 
changed to cable by means of a terminal board. ‘his 
battery is intended for balancing on the three-wire system, 
and also as a stand-by. 

At the Town Hall there is a transformer,sub-station, 
which we illustrate. Here it will be seen that there are two 
motor transformers (of the Byng- Hawkins type) for balancing 
the load. The armatures are wound on the same drum with 
an 80 segment commutator at each end. They are wound 
for 50 amperes at 200 volts, or 400 volts across the two 
windings. The normal speed is not less than 1,200 revolu- 
tions per minute. The magnets are excited at 400 volts 
from the outers. The exciting circuit is provided with a 
fuse and switch arranged to discharge the field throagh a 
non-inductive resistance. The leads connecting to the mains 
have positive main, middle conductor, and negative main 
switches. The sub-station switchboard, which is seen on 
the right in our photograph, has two voltmeters, reading 
up to 250 volte, with fuses in porcelain boxes on the leads 
connecting to the mains. 
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The main switchboard in the generating station is made 
up of slate slabs mounted on vertical iron supporta fixed by 
the builder. The rheostat switches are p on а slate table 
supported on iron brackets in front of the centre of the board. 
The switchboard contract as well as the sub-station equip- 
ment, the main dynamos, the station lighting, &o., was 
carried out by the General Electric Company, Limited, who 
were ir meas during construction by Mr. W. A. Dyer, 
A. M. I. E. E. 

In the power station there is a 10-ton traveller for the gas 
engine side, and a 3-ton for the dynamo side, as shown in 
our interior view. 

The system of distribution, as already mentioned, is a 
three-wire one, with 200 volts on each side, and the mains 
are fed by two-wire feeders at six different pointe, The 
balance is obtained by a third or neutral wire feeder from 
the sub-station balancing machine at the Town Hall, and 
two distributing maine, which are run direotly into the gene- 
rating station. 

The cables supplied up to the present are as follows :— 


15 sq. in. Concentric unarmoured feeder . 1,863 yards. 
I eq. m Ooncentric unarmoured feeder .. 622 „ 
1 sq. in. 

sa sn. [тане concentric unarmoured main... 1,506 „ 
15 sq. in. Concentric armoured feeder ... . 1.281 „ 
*1 sq. in. Concentric armoured feeder ... e 472 4 
15 sq. in. Single (neutral wire) armoured feeder — 140 „ 
Pb ae Triple concentric armoured main, A 

1 ird ^ eee eee eee eee 006 8,628 99 
tee tk: Triple concentric armoured main, В 

05 sq. in. £3 eot ooo eve eee 006 4,242 IL 


The cables leaving the generating station are two 15 
square inch, and one 1 square i unarmoured feeders, 
and one unarmoured main in a line of six-way Doulton casing, 
and also a triple concentric main A size, which serves a new 
district near the dock, and enters the station in the opposite 
direction from the other cables. The conduit line rans ont 
into the main road where the *1 square inch feeder divides 
into two cables, one running as an armoured cable to a point 
in the Gaywood Road, and the other continuing in the 
conduit line to a feeding box opposite the railway station. 
The cables are in all cases carried across the roads in cast- 
iron pipes, two 4-inch pipes being provided on all conduit 
lines to allow of extension, and each armoured cable being 
drawn into a 3-inch cast-iron pipe. The six-way conduits are 
laid from the generating station to the junction of Blaok- 
friars Road and Norfolk Street, where they are continued in 
а four-way conduit, one line ing a 15 square inch feeder 
and main being laid down Norfolk Street to the junction of 
Broad Street and Chapel Street, where the conduits stop, and 
the feeder divides into two armoured feeders, one branch 
running to the post office and the other to St. Nicholas 
Church at corner of Chapel Street. The other four-way oon- 
duits are laid down Blackfriars Street past the railway 
station, where the *1 square inch feeder is connected into the 
network, and the conduits are then continued with three- 
ways, carrying the other *15 square inch feeder and a distri- 
buting main. These run to the junction of London Road, 
where the conduits stop, and this feeder divides into two 
armoured cables, one serving the London Road, the 
other running to the end of High Street in the St. James’s 
Road. The armoured cables are everywhere covered by а 
creosoted board laid over them to serve as a protection, and 
as an indication of their existence in the case of further 
excavation irf the streets. 

The cables themselves are composed of plain copper con- 
ductors, insulated with impregnated fibrous material and lead 
cased. The unarmoured cables are further protected by a 
short layer of tarred yarn and thoroughly compounded, and 
the armoured ones by two layers of steel hooping and tarred 
yarn as usual, 

The insulation resistance measured when laid before ser- 
Vice connections were made was 2,000 megs. per mile 
riis either conductor and the other two connected to 
earth. 

The method of making services and the various joint and 
fuse boxes are all of Prof. Robinson's design, and we hope 
to give drawings of some of these in our next issue. 
In order to simplify the making of services on both sides 


of the system, the polarity of the outermost conductor of the 
mains is reversed at intervals by means of special boxes, and 
as the neutral wire is the middle wire the cable connections 
need only be made on to the outer and neutral, thus obviat- 
ing the necessity of cutting down to the innermost con- 
ductor, and enabling connections to be put on with only one 
side of the tem count off at the street disconnecting 
boxes. The middle or neutral is earthed at the generat- 
station. 

e public lamps and private services are connected to the 
mains by means of I.R. braided wire ran in wronght-iron 
tubes, and connected by fuses to the terminals in the service 


being 
used. For the lighting of “The Walks” a special double 
arm standard is used, as will be 
sketches; while for cross corners here some of the £ r 
have four arms. The lamps are run off the distributing mains 
in parallel, and 200-volt lamps are used throughout. In the 
more im t thoroughfares and corners arc lamp3 are to 
bə and these are either open aros run four in series on 
the 200-volt mains, or enclosed aros run two in series on the 
same voltage. Eight of the lamps are of Siemens’s “ Band ” 
(5-ampere) type, and eight (7-ampere enclosed) are by the 
Davy бош . The aro lamp standards also carry two 
16-c.P. inoandescents, The lamps аге conttolled from the 
base of the lamp-posta. The arrangement is such that the 
lamp-lighter's occupation i8 not gone. 

In High Street, which is a narrow and busy street, the 
lighting is to bə effected by means of lamps suspended on 
ornamental wrought-iron arches carried on the walls of the 
buildings on opposite sides of the street. : 

The whole of the work oonnected with the mains and 
conduite and street lighting is being carried out by Messrs. 
Siemens Brothers & Oo., with the exception of the lamp- 
poste, brackets and arches, which have been purchased direct 
from the founders (Messrs. Law, of Glasgow). The street 
lighting extensions which have arranged for since the 
9 contracts were placed, are also being carried out 
by Messrs, Siemens. 

The following is a list of the contractors :— 


Buildings ... ase .. Messrs. Merredew & Wort, Stevenage. 

Gas producing plant and gas Montt. е & Platt, Limited, 
o oucester. 

gti pur switchboards(main General Electric Company, Limited. 


985 .. Ohloride Electrical Storage Syndicate. 
Public lam lanterns and Mesers. Siemens Bros. & Оо. 
main wor 


Lamp-posts, brackets and Messrs. J. & A. Law, Glasgow. 
arches for public lighting. 
Meters... eee ecc T Long Schattner. 
Aro Lampe. . Messrs. Siemens and the Davy 
Company. 
Btoneware conduits ... . Messrs. Doulton & Оо. 


It would not be fitting for us to bring this article to a 
olose without acknowledging our indebtedness to the con- 
sulting engineer, Prof. Henry Robinson, and to some of the 
contractors who have taken part in the Lynn installation. 
To Mr. Leigh Robinson, son of the consultant, who has been 
on the spot for the past 11 or 12 months controlling the 
carrying out of the work, we especially owe a debt of grati- 
tude for placing at our disposal certain material for the com- 
pilation of our description, and also for the kindly and 
courteous way in which he placed himself at the service of 
our representative on the occasion of a recent visit. 

The resident electrical engineer, appointed about five 
months ago, is Mr. J. Pilling, and Mr. Williams has been 
appointed assistant. 


Change of Name.—We note that our esteemed oon- 
temporary, the Railway World, has changed its name to the 
Tramway and Railway World. This ia not to denote any 
alteration in the policy of conducting the paper, as our con- 
temporary has always been, what we regard over here, more 
of a tramway journal than anything else. 
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TELEGRAPH AND TELEPHONE NOTES. 


Bedford.—T he Town Council has unanimously empowered 
its Telephone Committee to apply to the Postmaster-General for a 


rae telephone license under the powers conferred by the new 
A 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired, 
Cable bend Garupe... April 4th, 189 
yon urupa... April 4th, 1898  ... - 
Latakia-Cyprus s . June 20th, 1899  ... 


Accra-G Bassam... .. August 1st, 1899 ... Bept. 8th, 1899 
ка арар € eis .. August 7th, 1699 ... ves 
Oheik id-Perim TII oe Bept. 3rd, 1899 aee see 
Jamaica-Oolon T .. June 30th, 1899. wee 
Jamaica-Porto Rico (Ponce) August 14th, 1899... Sept. 13th, 1899 
LANDLINES. 

Communication between 
Oommunication between 

Bolams-Bisso  .. .. July 28th, 1899 ... 
Lines from Haiti to Gonaives, 


Gros Morne, Port de Paix 

Plaisance, and Cape Haitien, 

Port au Prince to Miriba- 

lais and Jacmel ... ... August 18th, 1899 ... TS 
Moulmein-Bangkok ... ... Sept. 8th, 1899  ... Sept. 8th, 1899 
Ssigon-Bangkok ees TIT Bapt. 12th, 1899 eee 


The Telegraphic Wire Export Trade.—The past month 
proved to be a relatively quiet one as regards the export trade of this 
country in telegraphic wire and apparatus connected therewith. 
The returns jast issued for August show that the value of the ship- 
ments only amounted to £87,517 as compared with £97,635 in the 

month, and no less than £265,501 in August, 1898, Earlier 

the , 1899 gave promise of seeing record figures set down, but 

the q of the past few months has put the total behind that 

of last year, the value of the exports during the eight months ending 

with August last having reached a total of only £686,825, which 

compares with £811,997 in the gan ear period of last year, and 
with £700,748 in the first eight months of 1897. 


Wireless Telegraphy.—Aocording to the Review of the 


River Plate a representative of the Wireless Telegraph and Signal 
союршу о London, has been establishing the Marconi patent in 

and other South American countries. A set of apparatus 
has been at work in Buenos Ayres recently. 


CONTRACTS OPEN AND CLOSED. 


Barking Town.—October 24th. The District Council 
wants tenders for boilers, pipe work, two 100-xw. steam dynamos, 
switchboard, motor and trailer cars, trucks and electrical equipment, 


overhead equipment, underground feeders, conduits, road work, &c., 
for the Barking and Beckton light railways. See “Official Notices” 
September 1st. 


Barnsley.—September 16th. ‘Tenders are wanted for 
electric light wiring and fillings at the Harvey Institute, Eldon 


Street, for about 700 lights. See “ Official Notices” August 18th. 


Belfast.—September 31st. The Electric Committee 
wants tenders for c.i floor plates and w. i. rails for the electric 
light department. Specifications from the city electrical engineer 
on payment of one guinea, returnable as usual. 

Birkenhead.—September 29th. The Corporation wants 
tenders for boosters, switchboard, accumulators, cables, and laying 
same. Bee “ Official Notices” this week. 

Blackburn.—September 20th. The Corporation wants 
tenders for 40 electric cars and two 256-xw. steam dynamos. Bee 
“ Official Notices " September 8th. 


Cardiff.—September 27th. The Corporation wants tenders 
for cast-iron arc lamp-poste. See Official Notices" this week. 


Carlisle—September 18th. The Corporation wants 
tenders for extension of switchboard for dynamcs 5 and 6, and for 
traction work. See Official Notices" September 1st. 


Darwen.—September 25th. The Corporation wants 


tenders for a high speed vertical engine and dynamo (300 to 350 kw.) ; 
also switch work. See Official Notices Ssptember 8th. 


Germany.—September 20th. Tenders are being invited 
until September 20th by the Cotton Wool Exchange authorities in 
Bremen for a complete installation of electric lighting in the new 
Exchange. Tenders are to be sent to Das Banbureau für die Bremer 
1 börse la Dechanatstrasse, Bremen, whence particulars may 

obtained. 


Germany.—Ociober 16th. Tenders are being invited by 
the municipal lighting and tramway authorities cf Königsberg, 
Prussia, until October 16th, for the supply of six boilers required in 


connection with the extension of the electric power station, to supply 
steam to new engines aggregating 1,800 m.m р. Tenders to be sent to 
Die Direction der Stadt, Belenchtungswerke und der Electr. Stras- 
senbahnen Kaiserstrasse 41, Königsberg, Prussia, whence particulars 
may be obtained for 1s. 


Glasgow,—October 10th. In connection with the tram- 
way scheme the Corporation wants tenders for switchboards, fuel 
economisers, two 50 and one 30-ton electric travellers, power station 
steel work, and cables. See Official Notices September 8th. 


20th. The District 


Huddersfield.—October 2nd. The Corporation wants 
tenders for five Lancashire boilers. See Official Notices.” 


Iifracombe.—September 25th. The District Council 
wants tenders for boiler plant, engine plant, dynamos, condensers, 
switchboard, mains, p- accumulators, meters, crane, 
buildings, &c. See “ Notices ”, August 18th. 

Luton.—September 22nd. The Council wants tenders 
for boilers, su eaters, engines, dynamos, switchboard, steam and 
other piping, өз, street conduits, boxes, feeders, arc lamps and 


porte, and various other plant and machinery for the electric lighting 
See O Notices” August 25th. 


Middleton.—Szptember 20th. The Corporation wants 
tenders for Lancashire boilers, superheaters, economisers, steam 
pumps, condensars, steam dynamos, and boosters, switch- 
board, accumulators, cables, crane, &c., for electricity works. See 
* Official Notices September let. | 


Oldham.—The Electric Light Committee invites tenders 
for rolled steel girders, concreting, and other works required in the 
foundations for Kleia's Tower Water Cooler” at the electric light 
station, Gas Street, Oldham. | 


Rotherham.—Ootober 9th. The Corporation wants 
tenders for Lancashire boilers, engines, dynamos, piping, condenser, 
economiser, ba , switchboard and boosters, feed 


; ers, mains, road 
work, &c., for electric lighting. For particulars seo Offizial 
Notices” September 8th. 


Runcorn.—Sesptember 27th. The Urban Council is 
inviting offers for the electric lighting of the district, to be sent to 
the chairman of the Highways Oommittee. 


Russia.—The municipal authorities of Perm are at present 
inviting tenders for the concession for the establishment and ex- 
ploitation of a central electric lighting station in the town. 


Salford.—September 28th. The Corporation wants 
к for 16 Lancashire boilers and superheaters. Ses "Official 
Оо ces.” 


Sculcoates Union.—September 2144. The Guardians 
want tenders for the installation of electric lighting and telephones 
at the Workhouse. See Official Notices.” 


South Wales. — September 28th. The proprietors of 
Margam Copper Works, Port Talbot, wants tenders for the electric 
lighting (arc and incandescent) of their works. See “Official 
Notices " September 8th. 


Sunderland.—The Corporation wants tenders for four 
270-kw. three-crank direct current steam dynamos, and two surface 
condensers and cooling tower. See “Official Notices" August 18th. 


Sydney (N.S.W.).— November 8rd. The Municipal 
Council of Sydney is inviting tenders for the construction and erec- 
tion of а тебе destructor for treating 60 tons of refuse per day 


Warrington.—September 30th. The Committee of 
Visitors of the Winwick Asylum, near Warrington, invite tenders for 
Oontract No. 1.—Generating plaut, including three sets of condensing 
engines or turbines, with directly coupled dynamos, each of 100 Kw. 
output at 220 volts, booster set, motors, surfaoe condensers, cooling 
tower, steam and exhaust pipes, &c. Contract No. 2.—Switchboard. 
The drawings can be inspected and s cations obtained of J. P. 
Muspratt, Clerk to the Committee of Visitors, County Offices, Preston, 


on payment of £2 2s for each specification, returnable. A separato 
tender must be sent in for the work included in each specification. 
See Official Notices September 8th. 


CLOSED. 


Bexhill.—The Council has approved the acceptance of 
the tender of £3,600 by Mr. Minter, for the erection of electricity 
works buildings. 


Colwyn Bay.—At a special meeting of the Council held 
last week the tenders of Mr. Bortram Thomas, of Manchester, for 
carrying out the electric lighting of the town to the specification of 
Messis. Lacey, Olirehugh & Billar were accepted. 


Glasgow.— An exchange says that the following tenders 
have been accepted in connection with the рысы, of the electric 
tramway power station for the Corporation: Mirrlees, Watson, and 
Yaryan Company, Glasgow, surface condensers and air pumps, 
£15,000; Mavor & Coulson, Glasgow, centrifugal circulating pumps; 
G. and J. Weir, Glasgow, boiler feed pumps. 
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Grimsby.—The Town Council has confirmed the acceptance 
of the following tenders for electric lighting plant and machinery :— 


Boirnrns.—Messrs. A. Anderton & Sons, Accrington Ws .. £1,876 
ExciNEs, Dynamos, &c,—Messrs. Mather & Platt, Limited, Salford 

Iron Works, Manchester (this to in- 

clude series windings) .. e . . 12,510 
Barrkny.—The Tudor Accumulator Company, Limited, London 850 

For maintenance. ET 54 


SwitcHBOARD.— Messrs. James White, Limited, Glasgow Y . 1,850 
Maıxs.—The British Insulated Wire Company, Prescot .. — .. 14,967 
Total .. a £31,606 


‚ ‚ There was some discussion as to the reason of the original estimate 
being exceeded, but after explanations as toadditionai machinery and 
buildings the minutes were adopted. 


Halifax.—The Council has confirmed the acceptance of 
the following tender :—Mesars. Belliss and the Electric Construction 
Company, Limited, for the supply of three 1,200-н.р. engines and 
760-Kw. generators for £7,419 each. 


Leeds.—The City Council has кене the tender of 
Mr. E. О. Wallis for an electric light i tion (£462) for the 
wholesale meat market. 

Leeds.—The Tramways Committee has accepted the 
tender of Mr. T. Harding Ohurton for the electric lighting of the 
car sheds, for the sum of £1,170. 

Wigan.—The Council has accepted the tender of Mr. W. 


Winnard, of Wigan, for the erection of electricity works buildings 
at £15,789. The highest tender was £16,289. 


THE LONDON COUNTY COUNCIL AND 
ELECTRICITY. 


THE Highways Committee of the London County Council bas just 
issued a very lengthy report of its proceedings for the year ended 
March 31st, 1899. Oa the question of tramways, it says that by the 
London United Tramways Bill it was proposed, among other things, 
to repeal Bections 17 to 28 of the London United Tramways Order, 
1895, relative to the use of mechanical power, and it was also proposed 
to authorise the use of electrical traction upon the whole of the com- 
pany's system, which extends not only within but outside the County 
of London, and for this purpose, among other things, to place poles 
to carry wires over the streete. The Council, while it has not offered 
objeotion to the use of the conduit system of electrical traction, has 
consistently refused consent to the introduction into any part of the 
county of the overhead system. As the undertakers were not prepared 
to accept the terms of the Oouncil, the Oouncil decided to oppose the 
introduction of the Bill, and the company, in order that thé measure 
might be allowed to proceed, withdrew from it all proposals for the 
construction of new tramways within the county. 

On the subject of the electric meter-testing station, the Committee 
says the amount of energy supplied to any consumer is, unless other- 
wise agreed, to be ascertained by means of an appropriate meter, 
which must be of a construction and pattern approved by the Board 
of Trade, and must be certified to be so, and to be a correct meter 
and properly connected with а service line, by an inspector appointed 
by the Council. This is the case with regard to most of the electric 
lighting orders under which energy is supplied in London. 1% does 
not apply, however, in the cases of the Bt. Pancras (Middlesex) 
Electric Lighting Order, 1883, and the St. Luke's, Chelsea, Electric 
Lighting Order, 1891, under which application has to be made to a 
court of summary jurisdiction to ap an inspector to settle any 
dispute. This bas been the cause of some inoonvenienoe to con- 
gumers in the past, aithough in some cases the Council's 
‚ have, by consent of both parties, adjudicated upon disputes arising 
outside its area of jurisdiction. For the purpose of meter-testing the 
Council maintains a testing station, with the necessary appliances for 
testing meters of all patterns up to a capacity of 600 amperes, at 
Nos. 42 and 43, Oranbourne Street; and qualified inspectors are 
engaged there in testing meters. In 1887 the Board of Trade inti- 
mated its approval of two patterns of meters, viz., the Ferranti meter 
and the Hookham meter for continuous current, and in 1899 the self- 
winding Aron meter for continuous and alternating current; and 
these, with the Shallenberger meter for alternating current, are the 
only meters approved by the Board of Trade. The Council has 
adopted rules and scales of fees with regard to the testing of 
electricity meters and to other services under the Electric Lighting 
Acts and orders, and these rules and fees have been approved by the 
Board of Trade. The Council's officers have for many months been 
engaged, in conjunction with the officers of the Board of Trade, in 
the examination of various meters, and the noting of their perform- 
ance under ordinary working conditions. Thirty-six meters have 
been under observation for this purpose, and these have been tested 
at Cranbourne Street before being fixed at consumers’ premises. 
During the year 279 meters of various › the accuracy of 
which was in dispute, have been tested at the station, and all of these 
have also been examined at the consumers’ premises; 444 meters 
have been tested for electric supply companies and found to be 
correct, and sealed accordingly; and 368 tests have been made for 
meter manufacturers. The amount of the fees received during the 
year 1598-9 was £387 Зв. bd. This sum does not, however, include 
anything for the Board of Trade meter-tests, for which no charge is 


made, 


The Council has, since the date of the last annual report, received 
and dealt with about 290 notices, some of which referred to works 
extending over large areas; and each of these notices has been sepa- 
rately considered, and, in nearly all cases, special Conditions have 
been attached to the Council's consent. The Council has, during the 
year, sanctioned the laying of mains in about 132 miles of streets and 
roads, in addition to a very large number of service lines to on- 
sumers’ premises. Of these mains, those in 55 miles of streets were 
for currents of high tension, and in 77 miles for those of low tension. 
The Oouncil has in all cases required that the mains should be laid 
under the footways wherever it was found practicable to do so, and 
that the coversof the street boxes should consist of iron frames filled 
in with material to suit the paving. The Council also requires that 
where high-tension mains other than concentric cables are used, each 
of the street boxes shall be provided with an inner as well мап 
outer cover, the two being insulated from each other as far as prac- 
ticable, the outer cover геше Sarees connected to earth, and that 
adequate precautions shall be taken to prevent the accumulation of 
gas in the boxes and conduits, and any risk of accident through 
defective insulation of mains. | 

An official is employed to inspect the works of the companies in 
the public streets, in order to see that the requirements of the Council 
„ rts, a system of supply has been adopted 

8 in previous reports, a of supply t 
under some electric lighting orders, which involves the construction 
of transformer boxes or converting stations of very large dimensions 
des: placed € the public 5 с ee e 
this year, again taken exception to proposals for the appropriation o 
lage porticus of the space under the streets for this „porpose, there 
being, in its opinion, no necessity for such appropriation, as the 
requisite ponen might be made upon private ground. The Board 
of Trade has, however, as in former cases, overruled the Council's 
objections, and the Council has, in consequence, when dealing with 
applications of this nature, given its consent upon the conditions laid 
down by the Board of Trade in deciding on the cases submitted to it 
on appeal by the companies concerned. Р 

The Oouncil requires that, in connection with any notices fér the 
construction of transformer boxes, full particulars aud plans shall be 
supplied, showing the exact position to be occupied by, and the 
internal and external dimensions of, each of the boxes p to 
гесине and also the existing works which will be 

eby. 

The Council was empowered by its General Powers Act, 1893, to 
establish an installation for the electric lighting of the Victoria 
Embankment and the Westminster and Waterloo Bridges. Since the 
passing of the Act the Oharing Oross and Strand Electricity Sap 

tion has obtained permission to lay ita mains across Wa 
Bridge, upon condition that the corporation do supply light to the 
lamps of the bridge and maintain them free of cost, and the terms of 
this arrangement have been embodied in an agreement prepared by 
the solicitor. Provision for the lighting of Waterloo Bridge having 
thus been made, it was necessary to provide only an installation for 
the other bridge and the Embankment. 

The Council has adopted a scheme in which provision is made for 
144 arc lamps, to be distributed as follows: 


Victoria Embankment, &с. :— 


On the kerb of the carriageway (land side)... 28 

n »" "c river aide)... we 29 

n parapet wall een eee ove eee ETT 64 
» Northumberland Avenue approach, &c. 8 19 
Piers adjacent to the Embankment .. .. .. ... 5 
Westminster Bridge and approaches ... 10 
144 


The lamps on each side of the carriageway of the Embankment 
are to be about 240 feet from each other, and those on the 
wall about 66 feet apart, while those on Westminster Bridge and 
Northumberland Avenue approach will be placed at convenient dis 
tances. The whole of the parapet lamps and the alternate lamps ou 
each kerb of the Embankment, and also some of the lamps on West- 
minster Bridge, will be extinguished at midnight, thus decreasing to 
an appreciable extent the cost of maintenance. It may be mentioned 
that the parapet gas lights now in use are extinguished at midnight, 
во that what is proposed would in this respect be no departure from 
the present practice. ; 

As regards the plant, it may be stated that by the provision of 


forced draught the necessity for a chimney at the generatiog эн 
woald 


will be avoided ; and that, should the Council at any time 
light all or any of its subways by electricity, the machinery 
be sufficient for the purpose. ` 


The capital expenditure for the installation, according to the esti- 


mate submitted to the Council, will probably be about £25,300, 
made up as follows :— 


Building. . 46,900 
Boilers and macbinery oes TP eee 006 9,600 
Mains ... ws - xs vee ove 2 4,200 
Lamps, standards, &c. А TT eee TT eos 4,300 
Balaries T 66. es Casse ^ iR. Жө 300 

£25,300 


The probable annual cost of maintenance is estimated at £3,569, 
made up as shown below, the amount of the capital charges bein? 
calculated on the repayment of capital cost being spread over a period 
of 42 years, the length of time allowed by the Council for repayment 
of loans to London local authorities for similar works :— 
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Maintenance | ... £2,887 
Rates and taxes 0. 110 
Oapital charges 1.012 

£3,509 


The Council has accepted the tender of Messrs. McOlare & Whit- 
field, amounting to £3,726 5s., for the supply of the dynamos, and of 
Messrs. J. B. Н. Andrew & Oo., amounting to £2,100, for the атр! 
of gas engines, required in connection with the installation, and 
portions of the work will shortly be proceeded with. 


—— 


NOTES. 


The Scarcity of Paraffin Мах. Тһе prevailing scarcity 

n wax seems likely to become a matter of some 
seriousness to the makers of electrical conductors in this 
country. The a анне is all the greater in view of the 
rapidly increasing demand for this product, the requirements 
now amounting to double the available supply. About 


one-half the supply of oil coming to this country is Russian. 
other half 


and the American and Rangoon, but as ffin 
wax cannot be obtained from Russian oil, one has to look for 
a remedy for the present situation by endeavouring to 
cultivate the importation of American wax to this country. 
We are not aware what may be the difficulties, if any, 
standing in the way of such a development, but we should 
think it would be worth the while of American traders to 
give the matter attention. | 


Charterhouse Science and Technical Schools and 
Rogers’ Memorial Institute.—The winter session of this 
one of the largest and oldest science schools in the United 
Kingdom, will commence on Saturday, September 28rd, 
1899, under the presidency of the Rev. H. Swann, M.A. 
During the late session a large number of students availed 
themselves of the privileges afforded by this institution, and 
of these (who were mostly elemen teachers) the majority 
presented themselves for examination. Instruction of a 
practical character is given in moet of the sciences at a very 
nominal fee. Those who have leisure can attend, at a very 
moderate oharge, the day science classes. Day classes will also 
be held to pre candidates for ШАШЫ ation (London), 
clerical, medical (including dental), legal, and other examina- 
tions, Students who aim at becoming proficient in physics 
and chemistry have the opportunity of working in well-fitted 
laboratories. During the session artizans, apprentices, 
improvers and others will have the privilege of attending the 
London County Council technical classes. Full particulars 
of the classes may be obtained from О, Smith, organising 
secretary. Those interested in education will rejoice to learn 
that the work commenced by the late Rev. W. Rogers, M.A., 
and ably continued by the late Rev. John Rodgers (formerly 
vice-chairman of the London school) is so vigorously con- 
tinued by the present president and committee. 


Steinmetz, of the General Electric Company of 
America.—The name Steinmetz is one that future genera- 
tions will have cause to remember on account of his brilliant 
experimental work in electrical science. He is of German 
birth, and was educated partly in Germany and partly at the 
Zurich Polytechnic. When quite a young msn he was 
exiled from the Fatherland on account of Anarchistic 
writings, but his ideas on social relations and government 
have been considerably modified since then. Steinmetz is 
slways smoking, and there is a characteristic story to the 
effect that when the directors issued a regulation prohibiting 
smoking in the Schenectady works, he wrote them that if 
euch a bye-law was enforced he should stay at home. 
Needless to say, an exception was made in his case, The 
subject of our sketch is a cripple, but rides a specially 
made bicycle, which enables him to pursue his studies out of 
doors in natural history and mineralogy. 


Another Strike !—An American exchange says it ig 
reported that the punkah pullers ” in West Borneo are in 
revolt because the Rajah of Koti has bought $30,000 worth 
of electric fans, and the coolies who formerly worked fane, 
or pankahs, by hand, will now be out of a job. 


Commemoration at Como of the Discovery of the 
Voltaic Pile.-—The recent fire at the Como Exhibition, 
which destroyed many of the relics of Volta, is not to be 
allowed to stop the celebration of the centenary of the dis- 
covery of the battery. Another exhibition has been orga- 
nised, and a Congress of electricians is to be held at Como 
during the current month to read and listen to papers on 
electrical matters, and to do honour to Volta. We have 
received a circular giving information about the arrange- 
ments. The Oongrees has been organised by two societies 
р conjointly, the Associazione Elettrotechnica Italiana, 
and the Societa Italiana di Fisica. It is to be opened on 
September 18th by Prof. Augusto Righi, of Bologna, with 
an address commemorative of Volta, and will last a week. 
Papers are to be read, and there will be dinners, fêtes, a 
reception, visita to the tomb of Volta, and to neighbouring 
electrical installations. A competition in electrical science 
for a prize of L.8,000, presented by gentlemen of Como, is 
to be arranged by the committee, but the details are not 
5 The principal papers to be read are the fol- 
owing :— 


Prof. P. Blaserna.—" Oa the Disturbances produced in Galvanometers 

; by Electric Tramways.” 
"On the Secular Variations of the Magnetic 

Inclination in Ancient Times.” 
Prof. В. Р. Thompson.— Magnetic Images and their Application 
| to the Theory of Motors with Revolving 
Fields.“ 
Prof. G. Grassi.—" Studies and Experiments on the Tran forma- 
\ ticn of Triphase into Monophase Currents.” 
Bignor G. Semesa.—" "ue Moe of Electrical Transmission at 
gh Vo. ; 
Profs L. Donati and G. Grassi will introduce a discussion on elec- 
trical terminology. 


The president of the Executive Council is Prof. Giuseppe 


- Colombo, the vice-presidents are Prof. P. Blaserna and Prof. 


G. B. Cadenazzi, and the secretary is Signor Alessandro 
Panzaresa. The address of the committee is Via S. Paolo, 
10. Milan. The general programme is as follows :— 


S ptember 18th 10 p.m.—Inauguration of the Oongress. Oom- 
memoration of Alessandro Volta by 

Prof. Augusto Righi. 
» 70 p.m.—Dinner given by the members of the 
Congress to be m electricians and 


| otber B. 
п 19. 90 a.m.—General sessions of the Congress. 
II 2 0 p.m.— 


„ — 90th. —Fiie on the Lake given by the city of 


Como. 
i 9.0 p.m.—Grand Venetian illumination of the city 
of Como, arranged by the Executive 
Committee of the Exhibition in honour 
of the electricians. - 
„ 218. 20 a.m.—Meeting of the two organising societies. 
pm.— ET n ” 
й 7.0 p.m.—Dinner given by the Prefect cf Oomo, 
. . Обом. eed 80 rd. 
„ 82nd, Morning.— Visit to the tomb of Volta. 
i 2.0 p.m.—Meeting of the two organising societies. 
9.0 а.ш.— n » » 
ji 2.0 p.m.— General session and close of the Congress. 
ii 9.0 p.m.— Reception and Concert at the Carino. 
„ 26th, 26th.— Excursions to the electrical works at Paderno, 
Milan, and Vizzola. 


Sir W. H. Preece's Wireless Telephony.—It is stated 
by the Carnarvon and Denbigh Herald that for some weeks 

t experiments of great interest in wireless telephony have 
been carried on by Sir W. H. Preece near Carnarvon. Asa 
matter of fact it is telegraphy, not telephony, which Sir 
W. H. Preece has been working on, telegraphy on what may 
be called the “buzz'r” Morse system, a telephone being 
used ава receiver. All the London papers have naturally 
fallen into the same error as is their wont. 


A Large Electric Traveller.—Our New York namesake 
says that the largest electric travelling crane ever designed is 
to be built in Milwaukee, Wis., fora leading Philadelpbia 
plant. It will be of 150 tons capacity. "There are other 
150-ton cranes, using 75-ton trolleys, but this crane will 
have one 150-ton main trolley, with a test load of 200 tons, 
and an auxiliary trolley of 25 tons capacity. 
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The British Association.—The Dover meeting, although 
‘not the smallest by two or three, promises to be exceedingly 
small in numbers, for up to Wednesday night only 1,216 
names were registered. In Section A the proceedings 
yesterday, after the presidential address, should have been 
papers by Dr. Bauer, on “ Recent Magnetic Work in North 
America,” and the presentation of a report on the “ Methods 
of Determining -Magnetic Force at Sea,” but the paper 
was not read nor the report presented. The Sectional 
Addresses were well received, especially Sir W. White’s on 
“Steamships.” Sir Е. Carbutt and Sir W. H. Preece 
proposed votes of thanks. In the physiolozy section a 
report on the “Electrical Changes Accompanying the 
Discharge of the Respiratory Centre,” was read. In the 
chemistry section, Prof. Dewar read a paper on the 
“ Solidification of Hydrogen.” | 


Brighton System.— The following comes to hand as we 
go to press: —“ Will you kindly give me a simple explana- 
tion of the system of charging for current known as ¿he 
Brighton system? Also an illustration of, say, 20 16-c.P. 
lamps barning an average of four hours per night. I shall 
esteem your answer a great favour, ав I have asked во many 
times and always got different answers,—Youra truly, 
CURRENT.” ; | 

[We refer our correspondent to an article on this subject 
5 on issue of November 6th, 1896, p. 595.—Eps. ELEC. 

EV. 


Appointments Vacant.—The Watford Council wants a 
junior assistant engineer, See Official Notices” this 


week, 

The York Electric Lighting Committee wants an assistant 
electrical engineer and other members of the staff for the 
electric lighting works. See Official Notices this week. 

The Corporation of Newport (Mon.) wants an electrical 
engineer with experienoe in alternating current stations, at a 
salary of £2 per week; also a mains superintendent with a 
thorough knowledge of sub-stations, transformers, &c. See 
our “ Official Notices." 

Two assistants are required in the electrical engineering 
department of the Central Technical College, City and Guilds 
of London Institute. Salary, £100 per annum. See our 
* Official Notices. : 


The Institution of Electrical Engineers’ Reunion in 
Switzerland.—On Wednesday last week the first annual 
gummer meeting of the Institution was held at the Polytech- 
nikum, and was followed by a lunch given to the Swiss 
Association and other friends at the Tonhalle. In the afternoon 
the Polytechnikum was visited; the party afterwards proceeded 
to Lucerne. On Thursday most of the members travelled 
by the Stansstad-Eogelberg Electric Railway to Engelberg, 
and then went on to Interlaken, vid the Biünig Pass, one 
of the most interesting and enjoyable experiences 
of the tour. The Jungfrau Electric Railway was 
inspected on the following day, amid magnificent 
surroundings, and on Saturday the tour concluded with a 
visit to the Burgdorf-Thun Electric Railway. Many of the 
visitors remained in the neighbourhood of Interlaken, to 
rest after their exertions; others went to Como, some to Paris, 
but the majority retarned home on Saturday and Sunday. 
It was agreed on all hands that the tour had been most 
successful, and it is highly probable that a similar excursion 
will be made next year, in response to Dr. Rathenau's 
generous invitation, to the works of the Allgemeine Elek- 
trizitiits Gesellschaft, at Berlin, and to other places of 
interest in that district. We hope to give our readers a 
full account of the whole of the prcceedings in future issues. 


Accident to the P.O. Pneumatic Tubes. Hundreds 
of important telegrams were delayed at St. Martin’s-le-Grand 
one day towards the end of last week. A number of 
carriers became blocked in one of the tubes. It was 
about five hours, says the Daily Mail, before the telegrams 
were released and sent on their way. | 


Birkenhead, manager; Miss Mary О. Macleod, 41, oP 


Electrical Resistance of Haman Blood.—In a recent 
communication to Nature, Dr Dawson Turner says that it 
is not easy to measure the electrical resistance of the blood of 
a living person. His best results were obtained by placing 
five cubic millimetres of freshly drawn blood between two 
cup-shaped electrodes three millimetres in diameter, coated 
with spongy platinum, and fixed : 75 millimetre apart. He 
says that the average resistance of normal blood at 60° Fabr. 
measured by Kohlrausch's method is 550 ohms; but an 
observation which may be of great value to the physician is 
appended : “ А striking change may be observed in pernicious 
ansemia, the resistance in this disease being sometimes 
diminished to about one-half that of normal blood. It is 
suggested that the blood contains an abnormal amount of 
ealta. 


* Welcome, Dewey ! "—When Admiral Dewey arrives at 
New York Harbour on September 28th, he will find the 
lace rich in electrical illuminations in honour of his return. 
е read in a New York exchange that the шел will 
exceed anything ever before seen in New York. The great 
span between New York and Brooklyn will shine out а 
“Welcome, Dewey,” in letters 86 feet high. The legend 
will be 300 feet long, and more than 8,000 high С.Р. incan- 
descent lamps will be used in it. There are to be “ Welcome" 
legends on a smaller scale, and other electrical illuminations 
everywhere. 


Electric Locomotives for Japan.—The Engineer says 
that two electric locomotives have recently been ш н, by 
an American firm, to the Japanese Government. They will 
be used in coal mines. Their height from the rail, exclusive 
of the trolley, is 2 feet 10 inches; width, 4 feet 2 inches ; 
aud length over buffers, 11 feet 8 inchee. Each locomotive 
complete weighs 12,050 lbs., and is of 20 H. P., to run at a 
speed of 8 miles an hour. 


NEW COMPANY REGISTERED. 


Palford Brothers, Limited (63,544).—This com 


y 
was registered on September 8th, with a capital of £3,000 £1 


-shares, to acquire and take over as a going concern the business of 


an electrical engineer, now carried on by Egerton G. Palford at Moor- 
fields and Brooks Alley, in the City of Liverpool, and to carry on the 
business of manufacturers of and dealers in electric lamps, elec- 
tricity meters, electrical switches, cut-outs, and all kinds of appa- 
ratus, machinery and appliances, capable of being used in 


connection with the generation, storage and utilisation of elec- 


tricity or other force; cycle and carriage makers, ironfounders, 
saddlers, platers, japanners, annealers, galvanisers, &c. Tho first 
subscribers (each with one share) are:—Egerton G. Pulfoid, 
15, Moorfields, Liverpool, electrical engineer ; John Macleod, 41, 
Upton Road, Birkenhead, engineer ; John Macleod, 41, Upton Road, 


n Road, 
Birkenhead; Miss Maggie 8. Macleod, 41, Upton Road, kenhead ; 
John H. Buyer, Exchange Chambers, Bixteth Streat, Liverpool, 
warehouse owner; Daniel Higson, 36, Dale Street, Liverpool, 


solicitor; and Mrs. Elizabeth Pulford, 34, Grove Road, Rock Ferry. 


The number of directors is not to be less than two nor more than 


five; the first are Egerton G. Palford and John Macleod, jun.; 
qualification, 250 shares; remuneration as fixed by the company, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Greenwood and Batley, Limited (27,098).—This 
company’s annual return was filed on Jaly 24th, when 11,066 prefer- 
ence and 18,052 ordinary shares were taken up out of a capital of 
£400,000, in 14,000 preference and 26,000 ordinary shares, all of £10 
each; £10 has been called on each of 6,934 preference and 12,134 
ordinary shares, and £3 on each of 1,466 preference and 1.252 
ordinary, resulting in the receipt of £198,834 ; £73,320 is considered 
as paid up on 2,666 preference and 4,666 ordinary shares. 


Globe Telegraph and Trust Company, Limited 


(7.465 C).—This company's annual return was filed on August 18th, 
' when 180,042 preference and 180,227 ordinary shares were taken up 


reference and 


tofa nominal capital of £5,000,000 in 250,000 
out of & nomi р е er 


250,000 ordinary shares of £10;each. £10 per share 
up, and £3,602,690 has been paid. 
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CITY NOTES. 


Huddersfield Corporation Electricity Works 
Accounts, 


Last year, when dealing with the Hoddersfleld accounts, we referred 
to the steady and sound progress shown by the results of the working 
of the business up to the end of the year 1897. Weare glad to see 
that the surplus of 1897 was more than doubled in 1898, and it may 
ba noted that the “surplus” for last year is very nearly the same as the 
loss for the first year, 1803. The items in the Oosts" show small 
decreases, with the exception cf Oil, waste, &c.," the total decrease 
in costs amounting to as much as jd. per unit, the increased prodno- 
tion or ontput being over 150,000 units. The total cost per unit has 
now been reduced to just below 2d. 

The following statement shows the general position of the under- 
taking :— 


1897. 1898, Increase. 
Total capital expenditure £69,415 £98,494 £24,079 
Number of units soll... 498,848 593,377 154,539 
Number of lamps connected ... .. 11.703 54,154 12,450 
Grogs re venne .. £9,060 211,866 28,806 
Gross profit ... .. .. .. 24,964 26,936 £1972 


Average price per unit oe... 4661. 4:514. —0151. 


Квувиси ST.TBMENT. 
1807. 1898. 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of current .. £8,533 466d. 211,158 451d. —0 18d. 
Meter rents .. ; 458 03951. 680 0:254. 5. 

‘Supply of lampe sae Pss 88 004d. +0044. 
Bundry fees, &о, 69 0:041. А sai — 004d. 


- £9,060 495d. £11,866 480d. - O 15d. 
Совт o» Propvorron. 


1897. 1808. 
Gross, Per unit. Gross. Per unit, Increase. 


Gross revenue 


Coal 


; PERLE. 4901 494. £1,170 47d. — 034, 
— iut» 
Repairs, ёс „ 704 43d. 340 81d. — 091. 
Works’ cont 
L : £2,784 1'524. 23,480 1:414. -—'11d. 
e raten, 40... .. .. $1 17d. 317 *18d. —'04d. 
agement, saleries, &c. 


Establishment charge } 1001 55а. 677 22d. J Z 10a. 
Other expenses. $ 465 »18d. 


— — — 


Total costa .. ‚ 24,096 2 24d. £4,999 1:994. — 354. 
Prorrr SraTBMENT. 
1897. 1898. 
Interest on loans .. V is x 
Sinking fund for repayments .. T } £3,780 (^e 
Net profit carried to depreciation .. ee 1,184 з 
h cost of altering circuit l 
Gross profit .. o _., -. £4,964 £6,986 


diture. That, he though was & very satisfactory thing, and one that 
йо | t ves u 


last year. If they would 

‘look at the various items of expenditure they would see that the 
total general charges this year were £11,780 183. 1d. against 
£11,276 9з. 9d., showing an increase of £500 only, and that £500 was 
the additional directors’ fees, which, as they mentioned last year, they 
roposed to take, now that the company was earning a dividend on 
the ordinary Stock. They were entitled under the articles to take 
£2,000, but they did not intend to exercise that right to the full. 
Oa the maintenance of buildings and plant they had spent £4,438— 
rather more аа last year—but they must always keep their buildings 
and plant in fiest-rate condition, and whatever money they required 


for purpose must come out of the revenue. The maintenance of 
tents had cost them £672, and the sum of £5,625, interest on first 


Compensation Act, and as that sum was not required this 
year, they really had £5,942 more to distribute. They prc- 
рис to deal with that money in the following manner:— 
tra dividend to the ordinary shareholders, £3,600, raising their 
dividend to 5 per cent, for the year. Then, under tbeir profit- 
sharing scheme, their workmen's bonus fund qo2ld require 
an шшк rf ае PT корош . 
forward to over £5,000. Turning to the balanca-sheet they would 
find some very considerable changes there, due to the rapid extension 
of their works at Loughborough. Oa the credit side they would see 
that, as he intimated to them last year, they had spent a very oon- 
siderable sum on additions to their plant and machinery—no less 
than £55,956 during tbe year, and he told them that over and above 
that sum, they had been obliged to iccur additional liabilities. The 
fact was that at the t time their business was increasing by 
leaps and bounds, it was quite par sree to keep pace with the 
increase by any extensions they ht make at the works. He 
told them last year that they oontemplated the erection of 
a new car shop. They had pushed on with the erection 
of t possible, for they had orders in 
hand before the was finished, and although it was oapable of 
turning out 250 tional electric cars per annum, they had more 
orders now than they could tarn out. The only consolation they had 
was that all their competitors were in the same boat, owing to the 
very rapid increase in the use of electric cars in this country. 
Taking the next item—stock, tbat had risen to the extent of £31 920. 
That, of course, they would expect, and it showed that they had not 
been extending their works without a raison déire, and if they 
extended the works still further they must expect that item still 
о increase. The debtors had increased by £10,820, which 

the natural sequence to the increased trade they were doing. 
ing to the debtor side of the balance-sheet, they would see that 

the capital remained the same, The creditors showed some increase, 
due to the increase in the business, and c ding somewhat to 
the increase of debtors on the other side. depreciation and 
reserve fuad stood at £10,000, which would bs increased to £15,000 
after that meeting. The Workmen's с Act insurance 
t the experiment they 


out of all Uv Hay to the risks incarred under thenew Act. They, 
therefore, decided to become their own iasurers and to place £1,000 to 


w they had to pay during the year, they were so exc. ed- 
ingly small, that they were able to recredit almost the whole of that 
sum back into the funds. There was one great change in the balance- 


COMPARATIVE ANNUAL STATEMENT FhOM THE COMMENORMENT OF THE UNDERTAKING. 


— ac a en аира tt 


No. of 8-c.» 
Year No. of * | B,T. units 
ear ended consumer. lam sold. Income. 


The Brush Electrical Engineering Company, Limited, 


Тип tenth annual general meeting of the shareholders of this com- 
pany was held on Friday, mber 8th, at the Cannon Street Hotel, 
. J. B. Braithwaite, jun., M.I E. В. presi А 

Tbe СнлтвмлАн, in proposing the adoption of the said that 
dealing first with the profit and loss account, which interested the 
shareholders most, they would see that the company had earned in 
gross profit £4,392 more than the previous year. Their earnings had 
been £54,039, against £40,647, and what was satisfactory was 
that they had been able to retain the whole, or rather more than the 
тое. p re име а En profit. The net profit showed an 

rease ; 0 roadly speaking, they ht say that 
the additional profit had been earned without any С оќ expen: 


— — 9 -—— - =. 


| Balance. 
| ee шл E А MN 
| Expenditure. Deficiency paid 
from borough Surplus. Rate in £ 
| fund. 
— . RN m —— | E 
£ & d. E в d. | в d. 
3,614 11 8 2.547 0 0 s | 1 
5695 18 4 | 2065 0 0 | | 1} 
6,724 9 0 1973 0 0 eae | 0 
6,429 18 4 ase 434 9 1] Transferred to de- 
7,876 12 1 | ss 1,184 0 0} preciation and con- 
9,429 911 | РРА 2,437 1 3 | tingencies account, 
i 


` sheet, vis, that whereas last year му had large sums as cash in 
hand, 


this they owed considerable sums, the turnover in that 

реш something like £100,000. That was accounted for 

by the fact that they had put £55,956 into extensions of 
the works; they had spent in wages and material on extra 
work ia hand £31,926; they had increased their investments by 
£5,300, and they were owed £10,820 more than last year. 
Those figures gave them a total of £104,002, and the 
effect of that was that it would Ъз necessary for them to find some 
meas of raising some additional ары pay for further extensions 
in the works. The industry had developed to euch an extent as to 
render such a course prudent and advisable. At the present time 
they had three to five years’ work ahead of them and it therefore 
became the duty of the directors to see wb» vould be the most 
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prudent method of raising the necessary money to carry out these 
extra extensions at Loughborough. They thought that the time bad 
arrived when they should pay off the remaining 50,000 seo»nd deben- 
ture stock, which was Searle 4j per cent. interest, and issue in its place 
£125,000 4 percent. debenture stock, which would rank after the exist- 
ing 44 per cent. perpetual debenture stock. Ifthey did that, they would 


obtain £25,000 extra capital at a cost of £500 annum, in other 
words, at 2 per cent. The posed to make issue about the 


middle of next month, and they would take care that the present 
abateholders would have a good opportunity for subscribing for their 
share of that stock. They were eir best endeavours to spend 
the money wisely in additions to the works and in endeavouring to 
avoid creating large shops which would be on their hands if the tide 
of business ghould turn. In conclusion, the chairman referred to the 


cussion, the report was adopted. 


The City of Carlisle Electric Tramways Company, 


Limited, 


THE first ordinary meeting of the shareholders of the above company 
was held at Manchester on the 7thinst. Mr. T. D. Lingard, the chair- 
men of the company, presided. 

The Onaraman said in a company of that sort, where a consider- 


~ able amount of works had to be constructed before the business of 


the company was commenced there was practically nothing, or very 
little, to say. Had it not been for the provisions of the Companies 
Acts, the directors would not have troubled the shareholders to come 
together on that occasion. He was heppy to say that the flotation of 
the company was in every way satisfactory. The ordinary shares 
were considerably over-applied for, and the debenture stock had been 
pacea, The eers of the company had been successful in satisfy- 

g both the local authorities and the Board of Trade as to the details 
of tbe construction of the Carlisle tramways. The then read 
reports from the contractors and engineers of the works, from whom 
it appeared that matters were роон о іа а satisfactory manner. 
The contractors wrote that the work would be completed up to time, 
which was December 31st next. 


Kalgoorlie Electric Power and Lighting Company, 
Limited.—The secretary of this company, whose prospectus was 
contained in our last issue, writes to the Times as follows :— 

It has been pointed out to me that the wording of the paragraph in the 
„ of the Kalgoorlie Electric Power and Lighting Corporation, Limited, 

ealing with the report of Prof. George Forbes, F. R. S., may be construed to 
mean that in addition to having exhaustively reported upon the merits of this 
undertaking, he also personally made a local examination. My directors do 
not admit this inference, and it was not so intended, as Prof. Forbes made 
his report upon materials furnished to him, as explained in the report itself, 
which can be seen at the office of the company's solicitors. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Oommittee to appoint a special settling day 
in and to grant a quotation to—Obaring Oross and Strand Elec- 
tricity Supply Oorporation, Limited.—Farther issue of 20,000 
ordinary shares of £5 each. 

Royal Electric Company of Montreal.—The directors 
have declared a dividend of 2 per cent. for the quarter ended 


August 31st, being at the rate of 8 per cent. per annum, payable on 
October 2nd. ; 


W. T. Henley's Telegraph Works Company, Limited. 
Letters of allotment and regret have been posted for the issue of 
the 44 per cent. preference shares, which was largely over subscribed. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Oompany.--The receipts for the 
week ending September 9th. 1899, were 41,885 17s. 2d. : receipts for week 
ending September 9th, 1898, £1,112 14s, öd.; aggregate for half-year to date, 


814,798 2s. 7d. 
The Bristol Tramways and Carriage Company, 1 the 
week ending September 8th, ‚ were £8,697 12°. 8d. 3 period 


1898, £8,448 1а. 2d.; increase, £254 11s. 1d. 


Olty and South London Rail Company.—The receipts for the week 
ending September 10th, 1899. were £856 ending September 11th, 1898, 
£976; increase, £10. Total receipts for half-year, 1899, £10,418; total 
ар corresponding period, 1898, 410,487, decrease, 469. Miles 
open, 84. 

The Dover Corporation Blectric Tramways.—The recel for the week 
Tel September 9th. 1899, were £298 133. 44, ; week en Beptember 10th, 
1898, 2944 103, 8d.; increase, £49 2s. 8d. Total receipts to date, 1899, 
27,074 198. Od.; correspond ne period, 1898, 46,750 18. 8d.; inorease, £1,824 
178. 9d. Miles of track open, 1892, 8; 1898, 8. Oar miles run, 1899, 4,916, 
1898, 8,807. Number of cars, 1899, 12; 1898, 10, 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, September &th, 1899, were as follows:—D. U. Т. Oo., horse oars, 
21,370 Зв. 9d. ; ditto, electrio cars, £2,189 98. d.; D. В. D. Oo., electric cars, 
21.000 138. 9d. ; total, £1.560 6s, 11d. ; corresponding week last year—D, U. T. 
Co., horse cars, £2586 5s. 6d.; ditto, eleotrio cars, £601 12s. 7d.; 
D. S. D. Co., electric cars, 21,218 18s. Ва. ; total, £4,704 16s 9d.: decrease, 
£144 98. 103. Aggregate to date, £47.2F8 15s. 7d.; aggregate to date last 
year, £45,489 78. 11d.; increase to date, £1,444 78. 8d. Worked:—The mileage 
open is 25 miles electrically, 19 miles by horses, as against 13 miles eleo- 
trically, and 80 miles by horses, for the corresponding period last year, 


The Halifax on Tramways. — The receipts for the week ending 
September 10th, 1899, were £750. Miles of track open, 10. Car miles 
run, 11,521. Number of cars, 21. The receipts for the week ending 
September 14th, 1898, were £306. Miles of track open, 8i. Car miles run, 8,723, 
Number of cars, 10. Total receipts to date, 1899, from April 1st, 1899, 
£18,913; total receipts to date, 1898, from June 29th, 1898, £8,134. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
September 10th, 1809, amounted to £1,614; corresponding week last year 
41,528; increase, 296, 


The South Staffordshire Tumi Company.—The receipts for week ending 
ails ia iota anny de Eo oe a эшш 
i & 10d.; w en eptember 3. 9d.; 
receipts for 36 weeks, £23,657 17s. 5d. ' i 


STOCKS AND SHARES. 


Wednesday Evening. 

A CH&NBPUL mind shrinks from the melancholy task that faces it 
this week in writing the usual Market Notes. Falls have to be 
recorded in almost every instance where there is any change to 
report at all. Not that there are very many alterations, however, and 
some little consolation must be derived by shareholders of the 
unchanged securities at the strength displayed by their stocks, con- 
sidering that the Stock Exchange generally has been so shaken in every 
department. A recovery from its gloomiest mood gave the House 
more confidence on Tuesday, and it is quite certain that the majority 
of members will not believe in war until the first shot has been fired 
by the Boers. Nevertheless, the tension continues, and the heavy fall 
in the mining markets has caused some realising of electric and 
kindred shares by people in want of money wherewith to meet their 
engagements in Kaffirs and 

The electricity supply section has seen its Metropolitan companies’ 
prices sag daily. Citys are exceptional in maintaining their ground, 
but the market is flabby and dull. Wostminsters blased up at the 
end of last week, some fairly good buying taking place in a market 
short of shares, but immediately the broker had been acoommodated 
the quotation slipped back again, and now is even 10s. down on the 
week. 

The Royal Electric Company, a Canadian concern, declares its 


‘usual dividend of 2 per cent. for the quarter. The hundred-dollar 


shares stand at 170, and the price of the 4} per cent. Debentures is 
106. Very little market exists in London for either description of 
stock, the Montreal Exchange doing what small amount of business 
there isin them. The company has a contract with the Corporation 
of Montreal city for electric lighting until 1904, at an average price 
of about £24 per lamp per annum. We have not yet heard of any 
proposal to cancel the agreement by the Corporation. 

Decidedly interesting is the new Kalgoorlie Electric Power and 
Lighting Oorporation, whose prospectus appeared in our columns 
last week. The issue of £150,000 Preferred shares of £1 each offers a 
fair field asa speculative investment. We cortainly consider that the 
purchase price, £25,000 in Deferred shares, is plenty of money, but 
as the whole of the new emission is to be set aside for working 
capital,and as the shares issued to the public are preferential, both 
as to capital and interest, there is not much ground for oavilling. 
Tbe shares are being dealt in to a small extent by the West 
Australian mining market, and there is the pro-allotment premium 
of 4 per share quoted, which we hope will not run off. 

Telegraph stocks are inclined to weakness. Eastern Ordinary has . 
shed another brace of points, and now stands lower than it has been 
since 1894, when the price of the £10 shares fell to 142, equal to 
1473 of to-day's stock. The fears of fighting in South Africa have 
led to some inquiry for the stccke of those other African lines which 
are not likely to be injured by the outbreak of hostilities. West 
African 5 per cent. Debentures are 1 up. There has been some 
inquiry for Westera and Brazilian 4 per oent. Debenturs stock. 
Anglo-American issues fell upon the news that Cornelius Vanderbilt 
was dead, it being almost invariably the case that a sudden fall in 
Yankee rails brings a corresponding drop in Anglo “A” and B.“ 
Otherwise the telegraph market is without feature. 

Oriental telephones weakened a trifle at the advent of a small 
seller. Nationals remain quiescent; the rate for contangoing the 
shares to-day (Wednesday) has been about 3d., and the making up 
price 51, as against 58 of a fortnight ago. 

Tbe Tramways Union Oompany has voluntarily wound itself up, 


and nothing remains for the directors to do beyond realising the 


Breman asset. At we foreshadowed last week, this will probably 
mean the return of another 70s. per share to holders. Another oom- 
pany which is thinking of retirement from the toils of public life, 
is the Paris Omnibus Company, which, it is stated, is considering the 
offer made by a traction concern that the latter shall take over and 
electrify the whole of the present tram system in Paris. There ought 
to ba money in the scheme, considering the immense advantage 
which an electrical service would po3sess over that at present worked 
by what are politely called horses. 
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| | Book Closing Closing gar T 
— МАМЕ. от Dividends for Quotation week 


otetion. otati ended 
T the last three years. PR ides 6th.| Sept. 18th. ii и, 


——!ҥ— —-—--—-—-—-—-————-——-кск<к—— ө ы ы өы — — À—— || m M HH —MÀÀ 


1896. | 1807. | 1898. | Highest.| Lowest 
124, 400 African Direct Telegraph, 4 Debs. _.. T ..|100| ... “es .. [100—104 100 —104 К iss 

35,000 Amason Telegraph, shares 10, ... б Т 8— 4 | 8— 4 - - 
125,000 Do. do. 5% Debs., , Nos. 1 to l, 250 Red. 100000 ses .. | 85 — 90 85 — 90 vie m 
905, 5601 Anglo-American Telegraph  ... sse 05e Stock 2 188] 8 £8 98 63 — 66 63 — 66 б ive 

8,047, 2201 По. до. 6% Pref. ves "és eStock E5 бе| 6 6 115 —116  |1144—1154 | 115% | 1144 
8,047, 2202 Do. do. Deferred... ees vee e. [Stock] ... .. 1188. 144— 15 141— 143 14g | 141 
205,151 — a Telegra e o | 1077 V.. | 15 — 15h | 148— 154 153 143 
ge hon о oy Debs. and series, 1906 [ITI * 4s 4 9 eee атац" pa eee eee 
КД o8. 1 to 4000 eee eot coe eve ' eee e*t 00 
10, 000, O00 n Cab ме. bow . 3100 8 @ 8 $ 8 Ф |188 —193 |188 —193 A AN 
1,832,528 Do. do. 500 year 4 J Deb. Stock Red. Stock) ... | ... | .. 104 —106 [|104 —106 105 | 104g 
| 224,850 | Consolidated Ты» otion ма Manufacturing | 10/- | 2 14 1 — 1 - 
16,000 | Cube Telegraph ... % „„ 108 7 8 9 — 10 9 — 10 95 
6,000 "”о. 10 V Pref. eee еве eee «00 eee 10 10 10 10 184— 194 184— 194 20 eve 
' 12,931 | Direct 5 Telegraph oa T Vis ы PR 5 4 4 TN 4— 6 4— 5 wa saù 
| 6,000 до. 10 V Cum. Pref. sei s 5 |10 10 vay 94— 1 91— 1 ii avi 

80,000 Do. do. 44 Y Debs. Т T «| 60 | .. vis *. 103 —107% 108 —107 T 

60,710}; Direct United States Cable ... - f 20 18 Ф | 32% | 34% 112— 121 112— 12} 114 
120,000 | Direct West India AN IE. % Reg. Deb... . 100 100 —103 100 —108 2g]... 

4,000,000 | Eastern Telegraph, Ord ., [Stock ei% 7 % 7 % 151 —156 [149—154 | 1524 | 1494 
1,796,000 р> 80 rel. Stock ... | 100 99 —102 99 —102 994} 99} 
89, Debs., repayable August, '1809.. 100 5 % |5- к e in 353 
1.482, 2681 Mort. Deb. ‚ Stock В is ‘as Stock 4 4 .. |116 —121 116 —121 1192 1162 
350,000 Канага! Extensi A om Аангыма, | and China Telegraph „| 1017 17 7 % | 144— 142 |144— 141 14 143 
. us. ub.) Deb., 1900, red. ann. xr КЕ 

16,2001 4 . drgs., reg. 1—1, 049, 8,976— 4,296 100 5 5 WW | ... | 99 —108 99 —108 ids T 

64,4001 Do. do. Bearer, 1 ,050—8, 915, 4, 827—6, 100 | 5 & 5 100 —103 |100 —103 1004 
820, 0001 = Do. 4% Deb. Stock .. Stock| 4 4 115 —120 115 —120 1182 

astern and South African Telegra] h, 5 Mort. De b., E E 

85,1001 1890 tod. un Grae’ А Mon 10 8 3 100 WM.. | өө —108 99 —108. | .. 

46,5001 Do. fe do. to bearer, 2,844 to 5,500 | 100 | 6 өз .. 1100 —108 100 —103 1004 
800,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 Ӯ * 101 —104 |101 —104 sat 
200,0007 Do. 4% Reg. Mt. Debs. (Mauritius Bub. )1—8 1—8,000 | 25 4 sis .. |102 —106% 102 —105%. | 103 iss 
180, 227 | Globe Telegraph and Trust - see soe ove „| 0 |4 4 53 10#— 114 | 103— 11} 1018 10§ 
180,042 Do. do. 6 84 F Pref. т? 54 „106 6 6 15 — 164 15 — 154 | 15] 15 
150, 000 | Great Northern Telegraph nhagen... 10 10 10 . 30 — 82 30 — 82 | 305 30 

89,500 Halifax and Sanaa Cable, Ое lst Mort. Debs., 1 100 100 —108 100 —108 

within Nos. 1 to 1,200, Red T. а e Ps 5 

17,000 | Indo-European Telegraph ae, 1. tn: 25.10 @ 10 10 % | 48 — 52 48 — 52 | 49 en 
100, 0001 London Platino-Brazilian Telegraph, 6 % Debs. ... *. | 100 6 6 . 106 —109 xdj1C6 —109 - T 

71,000 Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. L [I d ^ 1— 3 1— 4 б "A 

84,000 Do. do. 5% Pref., Nos. 1to 84,000 81 о ibe 1 E 1 [f NA 
490,000 | National Telephone, 1 to 400, O00 ке оне 5 53 6% 6 58— 58 55— 58 | 5% 55 

15,000 6 % Cum. lst Prof. .  .. «| 10|6 6 6 18 — 14 13 — 14 |... odd 

15,000 Do; s Cum. 2nd Pref. .. 10 | 6 6 6 18 — 14 13 — 14 
250,000 Do. 5 J Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 5 51— bà 51— öl 58 : 

1,829,4711 Do. 84 % Deb. Stock Red. Stock) 34 84 34 99 —102 99 —102 | 1002 | 99} 
171,504 | Oriental Telephone and Hleo., Nos. 1 to 171,504, fully paid 1/5 5 5 — — | 
100,0001 Pacific and European Tel., 4 %, Guar. Debs., 1 to 1,000... | 100 | 4 4 103 —106 |108 —106 
11,839 Reuter’s eee eee eee vee eee oes 8 5 5 7 T 8 7 — 8 72 
8,881 | Submarine Cables Trust бө kd o ias oo. |Cert.| ... £ 130 —185 |180 —185 * 

58, 000 United River Plate Telephone eee eee eee 5 5 % 6 % eee 17 — 54 41— 51 41 
151,7331 Do. do. 5 Debs. ese eee eee Stock see eee ees 104 —107 104 —107 eee 
200,0001; West African Telegraph, 5 95 Debs. ... 100 5 5 % 4 | 98 —101 ха 99 —102 1012 

80,008 | West OMM E America, Nos. 1—80, 000 and 58, 001—658, 008 24 |... ө, ee i— 1 i— 1 К 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. Bras. Sub. Tel. 100 see eee eee 101 —104 101 —104 eee ees 
889,521 | Western and Brazilian Telegraph 4 95 Deb. Stock Red. ... Stock ... ees * |108 —106 |104 —107 106 | 105 

88,821 | West India and Panama Telegraph ... ee T ow 1.1011 2 cat 1g— 14 19— 18 oe ТҮ 

84,568 Do. do. do. 6 Cum. Ist Pref. eee 10 6 6 * 104— 102 101— 102 " 

4,669 Do. do. do. 6 Cum. 2nd Pref. eee 10 6 6 eee жез 94 3 94 TII 

80,0007 Do. do. do. 6 95 Debs., Nos. 1 to 1,800 | 100 | 5 5 .. |108 —106 1104 —107 eee we 

158, 1001 Western Union of 0.8. Telegraph, 6 $ Ster. Bonds ... | 100 | б 6 „ | 98 —108 xd} 98 —103 РУ 85 


ELECTRICITY SUPPLY COMPANIES. 


80,000 Charing Oross and Strand ae Buppl - 6/675, |7 * 8 % pe 10 — 11 102 | 10$ 
90,000 do. 1 Oum ie 5 ove 6 — 63 tee ТҮ 
84,000 Chelsea. Electricity Supply, Ord., 5 8 6 % 6 Ф ho 1— 8 ie 
100,000 Do. do. do. 9% Deb. ‘Stock Red... Btock| 43% | 43 118 —116 118 —116 |118 
60,000 | City of London Electric Lighting, Pine 40 QUE ON ie 10 | 7 10 6 114— 124 | 114— 124 12 11] 
40,000 ре 6 95 Cum. Pref., 1 to 40 10 | 6 6 6 124— 131 | 124— 133 184 | 12; 
400,000 5 4) Deb. Stock, Scrip. n. м at E j all paid | ... |5 % 5 125 —180 |125 —180 1273 
40,000 бош of Lond. & Brush Prov. E x —40,000| 10 wi ntl nil 11 — 114 | 11 — 12 
20,000 Do. do. do. " 4,001 —0, 000 10169 169 |6 Ф | 184— 144 | 184— 144 A 
220,000 Do. 44% Deb. Stock, Prov. OA (2800 to be paid) Ба. ... | ... | 82 — 85 82 — и 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 ... 5| * 5 7 5 — 52 6 — 53 58 ose 
19,661 . Blectrio Light Supply, Ord., 101 to 19,661 85 „ | 4 6 8— 9 8— 9 
12,000 7 % Cum. @ vee 5 71% 7 б 9 — 10 9 — 10 0 
110,000 | London Electric Supply Corporation, Limited, Ord. Vis 8]| ... б, бз 8i— 4 8i— 4 dis 
,050 D 6 96 Pref. 5 ees I 6 V 64— 7 64— 7 63 
100,000 do. 4% 1st Mt. Db. Stock Rd. Stock ... iik .. |105 —107 |105 —107 iex 
,500 Metropolitan Bleotrio Supply, 101 to 62,500 sis % 105 6 5 5 | 165 — 16 144— 154 154 | 14$ 
22,600 ч Nos. 62,501 to 85,000'.. 10 | .. РА * |144— 154 | 14 — 16 e ‘es 
220,000 % First Mortgage Debenture Stock „|44 4 .. |117 —119 117 —119 Sa ion 
6,452 | Notting "Hil Electric Lighting 55 woe 104 6 6 15 — 16 15 — 16 
81,990 | Bt. James’s and Pall Mall Electric Light, Ord iei 5 |1049 144 |14 164— 174 | 164— 173 165 | 16H 
20,000 Do. do. 7 Ф Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 
65,000 | South London Electricity Supply, Ord., 24 paid ... 5 | .. iss 8 
900 | Westminster Electrio Supply, Ord., 101 to 80,000 9 12 
Bubject to Founder's t Quotations on 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present E Dividends for Closing Closing a — 
uotation 
em НАМЕ, Share| the last three years, | opt th. 5 кс 
1896. | 1897. 1898. Highest. | Lowest. 
60,000 darc * A" shares, Nos. 1—60,000 ... 4 1 10 Y 10% ... 21— 31 24— 3} ss 
90,000 4 r4 Ist Mort. Deb. Stock Red. [TI eee Stock Tr eee 97 —102 97 —102 eee eee 
80,000 British Moric Traction %% 10 ш кое 6 v 174— 184 | 17$— 183 18 | 17j 
10,000 { do. 6 Re See ern pe 10 . 13f— 243 13f— 144 | 14 135 
20, 000 Do. do. 001—60,000 | 10 | ... sis ы» sec cae e 
200,000 Do. do. 5 4° Perpetual DO Stock $us не X е eo. 1127 —130 127 —130 куз 
' 40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 is ses a ex T 11 — 12 11 — 12 s 
27,500 Do. do. 6 9, Cum. Pref. Nos. 1 to 27,500 . Б Ий Ж 64— 62 | 61— 6 | . 
90,000 Brush Elecl. E „О; 1 to 90,000 Ves iv 8| яй 3 Б li- 14— 21 li— 2} аб 
90,000 ро. Non-cum. cdi Pref., 1 to 90,000 2| 4% 6 6 23— 28 25 * 
126,000} Do. eb. Stock ... |Btock| ... ive 108 iG xdj108 —112 aus 
50,000 Do. 2nd aud Deb. Stock Red. Stock 101 —104 101 —104 ae 
20,000 | Callender’s ск Construction shares, Nos. 1—20,000 . 6 10 % 14% 15 5% 18j— 144 | 134— 144 | 14 
90,000 Do. do 41 Ф 1st Mort. Deb. Stock Red. Stock 112 —116 112 —116 ivi 
85,250 | Central London Railway, Shares A ses ..| 10| ... as .. | 104— 103 | 10j— 10% 103 
178,808 Do. do. do. £8 paid [rn eee 10 ETT 2 6 0 eon coc cee eee 
61,088 Do. do. Pref. half-shares S E 5. xu re — 42— 5} 42— 6} 
71,447 Do. do. Def. do. idi oF aes 5|... Же ive 5)— 52 51— 61 ivi: tlo “Aas 
630,0001 City and um London Railway  .. .. Stock 1 141%] 24%) 65 — 67 65 — 67 66 | 65 
22,500 | Do. Ога. shares, Nos. 1 022,500 „ 10| .. | ow. |... 0i M 6) | » 
82,008 Ead 40 Go. * 8751 to 82, A ncs ET ма 8 | sve Vii s 8 4 4 i 
lst Mort в., 1 to 900 
100,000 £100, and 901 to 11,000 of £50 Red. eee ae Ses .. 1100 —103 100 —108 me 
90,261 | Edison & Swan Utd. El. Lgt., * A" shares, £8 pd.1t090,261 6 Ф 6 6 Ф 2— 2} 2— 9 " 
17,189 Do. do. do. “д” Shares, 01—017, 189 5 6 6 4— 5 4— 6 "E cess 
844,028 Do. do. do. 4 y А Deb. Stock Red. eee 100 006 ТҮ) ТҮ 96 — 97 96 — 97 TT TT) 
112,100 | Eleotric Construction, 1 to 112,100 ... ses ete 2| 6 $ 6 7 8 @ 33— 28 21— 28 an ua 
25,000 Do. do. ires e Dd, Sok ad -2]7 7 7 8— 8 | 8— 
140,800 Do. do. Perp 1st Mort. Deb Stock его Stock eee see eee 102 —105 102 —105 О 
91,196 | Elmore's Patent Copper T, T Gum. Feot 1 to 70,000 . А 2 M vee g— i— | 
1 Greenwood & Batley, 7 95 19 to 9,500 „| 10| 7 7 7 11 — 18 11 — 13 
15,000 | Henley's (W. 8 Works ne 55 6. | 10 | 10 12 14 - 
8,000 . e Ера E" * 10| 7 7 7 ass . 
50,000 Do. do. do. ‘Mort. Deb. Stock... Stock 44 44 110 —113 110 —118 
50,000 ' India-Rubber, Gutta-Percha and T h Works .. | 10 | 10 10 10 $ 21 — 22 21 — 22 213 21 
800,000 |... Do. do. tec Ora. 1% Mort. Debs. | 100 2 ee к —106 oo i rn 
э Liverpool Overhead Railway, eee eoo eve eee т — 8 oe D 
10,000 | Do. . Pref., £10 peid eee [Ir 10 5 ? 5 ? 5 i 134— 132 181— 13% | oe 
87,850 Telegraph Con Construction and Maintenance...  .. ...| 13 |15 J 15 J 15 J 88 — 42 37 — 41 381 371 
150, 000 о. Deb. Bds. Nos. 1 to 1,600 Red. 1909 ТТ 100 ТТ TIS TI 108 —106 108 —106 vet 
18,400 | Telegraph Man , Ord. Nos. 6,601 to 20,000 ..| 5|.. |... |... 92 — 922% 
18,400 Do. do. 5%, Om. Prf. Nos ‚ 6,601 to 20,000 5, .. es куз 63 61 58 
840, 00% Waterloo and City Railway, Ord. Stock.. 100! .. | .. | 8 101 —104 101 —104 ae ae 
t on B eas otherwise stated all shares are full 
— Dividends marked | are E узана ok Wd leise patted nb soar ann Ma fines Det ct she next re 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Ilectrio Supply, Ordinary £5 d) 1—9. Kensington and 40 127 180 Blectrio Lig Ordinary Shares 
uminium, Ordinary, 94—10 ; 7 a (бауу 201 5 


(rally paid) paid) 121—183; 1st Preference ulative d 
House d House, 95 Debentures of 2100, 106—108. id), R 5 106—109. Dividend, 1808, 


National Electric Wiring, 10s. paid, 6s.—8s. 


Smithfield Market Electric, 2—4. эт, Parker, £10 (fully r aids 19. 
* From Birmingham Share List. Bank rate of discount 83 per cent. (July 13th, 1899). 
MARKET QUOTATIONS, Wednesday, September 13th. 
CHEMICALS, &o. This week. | Last week. шогем METALS, &0. (continued). This week. | Last week. Ino. or Deo. 
f Ebonite Rod oe pe eo per lb. 8/0 8/ ee 
/ н Sh ee е ee per Ib. 6/- 6j е9 
а Anii, ee eo e. per owt. бер 6 T 9 © „ рег ton £88 £88 . 
а „ N co өө „ рег сті. . $e g9 н Wire (basis price) .. per lb. 103. 1034. 
& „ Oxalic.. os o, per ow. 83/- а os 9 v T - oe рег ton 458 
а „ Bulpburio .. .. . per out. 6/6 b / ee $8 н Во > os рег ton £88 £88 
a Ammonteo, Gal ee per owt. 85/- 85; я German Bilver Wire . per lb, 1/6 
а Ammonis, Muriste (crystal) .. рег ton £25 £25 us А Gutte- fine ee per Ib. 6/- 6/- 
а " н А per ton £28 vi 2 катын. ara fine ee per lb. 4/33 4/2 to 4/3} 
в Bl powder oo per ton £6 15 45 15 T 4 Iron, Charcoal Sheets per ton 21 £18 * 
а of Carbon .. per ton £15 £15 өө $ „ Pig (Cleveland warrants) per ton 67/13 to 69/7 67/6 
а e. ве œ es per ton £16 10 £16 10 а $ size per ton #11 m 411 
а Вапше со co в» per gal. 77 we б,» гар, . рег ton | 50/- to Б5/- | Б0/- to 55/ 
а » < ld oo te рег gal. 5/6 5/6 „ Wire vanised No.8.. рег ton | £13176 | £1217 -. 
а Porge Sulphate .. А os per £23 10 10s. inc, g Lead, Е Ingo .. .. per ton £15 5 £14 189 | 63 inc. 
a Nitrate .. А ee рег ton #98 10 £33 10 a 9 n» » Sheet... .. рег ton 415 16 7 m 
а „ White Sugar... .. рег ton 1 481 s m Manganin Wire No. 98.. per lb. 87 ; / 
а Peroxide .. ee per ton £277 10 £37 10 sa gM T T a . . pet bottle, 48 13 £8 12 
а Nan We per gal. 8/9 AR d Mica (in origina! cases), small per lb. | 2d. to 2d. to 6d. 
а Марш vent (90 °/„ at " s „ medium perlb.| 1/9 to 2/6 179 to 2/6 
CG.) .. per gal. 6/6 6/6 8 ái » large per lb. | 8/6 to 8/6 to 7/- 
в Potash, per Ib. y ze p Phosphor Bronze, piain lb. 1/1 to 1/ 1/1 to 1/4 
а „ Caustic (15/80 %  .. per ton 24 3 Р rolled bars & rods per Ib. 1/1%о1/4 | 1/1 8 145 
а АА рег ton £85 ce Р ” гга грн & sheet рег lb. | From 1/44 | From 
a Bh eo  .. per OWS. 68/- 68/- өө o Platinum .. . рег ох. £8 10 _ £810 . 
a Bulphate of Magnesia . .. per ton 44 10 24 10 єє Silicium Bronze Wire .. perlb. | 1044. to 1/1 | LOgd. to 1/1 
a ae a Sublimed Flowers ee рег ton «6 46 ce Steel, Magnet, aco'd’s to desc'p'h р. ton] From 416 to £40 
в „ E 5 : Tín, bloc : . . per ten 4149 10 4146 0 | sin 
.. per 9 Tin, "C БӨР 3 inc. 
x astio Tete máy . эзе Ca g^ D SeNadaig s тег. 140 Vio i 
н ee ee eo per ee n 9 08. ee ee a 
a „ Bichromate, casks ee per lb. зн. 23d. se p White Anti - friction Metala— Кт 
METAI 8. &о * White Ant” brand А r ton | £40 to 270 | £40 to 270 
N j Yarns, Cotton, Rope lolb. bundles p our Ib. 1 744. e 
Aluminium Wire, in ton lots .. per ton 2934 £294 T  ь Best Flax 4s 4 411 
b le Bhee а оп lota.. per ton £191 #191 ae J нь Hemp, 8 ply lOlbs. .. жы Ib. 
p Babbitt's metal in рег ton | £90 to £160| £90 to £160 v Р ^ „ Russian, 10 lbs. por lb. 
6 (rolled me win basis per lb. , d. А ] » que ОП lbs. rove . per ton £13 13 ve 
€ „ Tube (brazed) . per Id. 1 3 j Manila, 94 thread per ton £56 10 £35 10 £1 inc. 
€ „ Wire, basis as per Ib, А RAC, k Zino, Sheet Miele Montagne bnd.) p.t. £27 £27 — 
чаоанон supplied by otations supplied b Quotations supplied b 
евге: G. Boor & Co. S f The таа Rubber, Gutta-Percha, and eszre. Morris Ashby, Limited, 
› The Br British Aluminium Company, Ltd, ph Works Oompany, Led. : Mots W. T. Glover & Oo., Lid. 
c Messrs. Thos. Bolton & Sons, Messe.” anes & рерин. n Mossrs, P. Ormiston & Sons. 
8 Í Meera. Belling & Lowe, ө ерер Вер Аме 1 
евага, Р , 
| Meseres. Henry О. Yeo & Ое. 
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THE SYNCHRONISING OF ALTERNATORS.” 


By M. GARDNER лир В. P. HOWGRAVE-GRAHAM. 


(Concluded from page 417.) 


nnn 8 
ue which de on same as 
method jast Жы Yond cuir Ia (fiz. 4) the primary, p, of a transformer is 
put where tha lamps were in the former cave, and one or more lamps 
море in series with the secondary, в. This, of course, is for high 
кекет due where it is impossible to put lamps straight on to the 
mac 


Іа. 4. 


Fig. 5 shows a method in which a transformer, with two primaries, 
is used, one being connected to the bas bars or to 41, and ths о other to 
42 This method has the ad van age of admitting of the use of a 
double-pole switch. The arrows show the directions of the electro- 
mo‘ive forces and migustomoti ve forces at the right moment for 


Fia. 6. 


switchiog in. Another way isto have two entirely separat) trans- 
formers, ао раша of one being connected to ths bas 3 and 
that of the other to the machine to be thrown in, as in е 

If the secondaries are connected in s»ries, the moment for s witching 
in will be that of minimum light. If the secondari:ss are cross- 


pus арфе casas аер Guth or eer eines 
according to the 

These sounders sim howled, and when the machines were 
getting iato sync ; the sound waves interfered with each 
other, and beats were produced, rapid at first, bat 

wer 


Ali wera in ынк бугы and they were It known that 


E 
is 
af 
i 
He 
| 
Ё 
E 
H 
f 


[4 
Fra. 7. 


Ж. have а telephone here which I can substitute for the lamp in this 
ving commutator model. A Oardsw voltmeter is a very present 

help in бше of trouble, if used instead of, or even as well as, an 
incandescant lamp. It reads quite quickly үзе h, and the exact 
position of the needle, as it slowly oscillates, is easy to follow, while 


Hi exact} brilliance’.of Ja lamp? is. Hdiffloult to judge, owing to eye 


Prof. Ayrtoa meaioned at the 3 of Electrical Engineers 
in 1834, an electrostatic synchroniser, for the 4 diane of 5 away 
with transf mers in high} tension’) stations. 


ILLUSTRaTIVE Морко. —Вее разе 416 ant. 


connected, it will Ъз that of maximum light. The substitution of 

telephones for lamps was introduced by the General Electric Com- 

pany. They did not use ordinary ‘telephones but large i-on- wire-cored 

Raad before a mosting of tho studenta of the Insti; sation of 
al Engineers on Wednesday, March 22nd, 1899. 


tions is shown on the board (fiz. 7): —в was to te a resistance, almost 
as large as you like, взу a thin lead pencil line on a piece of slate or 
eb nite. m wa; to be any dead-beat electrostatic solinar, such as 
a gold leaf electroscope, which might be made with leaves even a 
foot and a half long, to be visible all over the station. In such an 
apparatus the moment for switching in is when the leaves stay closed 
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for some time, Prof. Ayrton claimed that an electrostatic opera dt 
ment like this is more dead-beat than a lamp, the luminosity of w 
remains. He maintained, also, that it is cheaper than the ordinary 
methods, as it does not involve the use of somewhat expensive 
transformers, and that it may be as large as you like, and needs no 
accurate calibration and no scale, and, as an static voltmeter 
may be as wrong as you like, and, lastly, that it is perfectly and 
absolutely safe. 


whole thing done as usual, except that when the right moment comes, 
being switched straight on to the mais circuit, it is put on 
to these bus bars, between which one or more choking ooils are placed, 
through which the machine cannot bly force more than 10 or 15 
amperes. current is q sufficient to t, an 
per This t is quite ient to synchronise it, and when 
как шшщ QUANT ADS MOM и ри On to Noe вав 
circuit by a second switch. 


OPTICAL ByscHBONISEBS. 


"There із a curious optical effect made use of in synchronising. 
It was noticed if the light from an alternating are fell upon the 
alternator lighting it, the fly-wheel appeared to stand still or revolve 
very slowly, according to the number of spokes in it. Now,if we 
paint the armature, or revolving part, round with as many spots as 
there are alternations per revolution, and light 16 from an arc over- 
head driven by itself (we mean the armature's self, not the arc's), & 
spot which we will call 4, which is in front of one which we shall 
call B, will be illuminated when the pulsating light is at its maximum. 
B wil also be illuminated as will all the other spots round the 


a | 
The light will now die down a little, and by the time the next 

maximum brightness comes, the spot в will have got to where А was 

before, and all the other spots will have been shifted on one space. 


stationary. 
If the same arc lamp lights up another similarly painted 
with spots, and if that other machine is being brought into synchro- 
nism, and is running a little bit slower, its spots will appear to slowly 
rotate backwards, because, instead of moving on one space to each 
beat of light, if we oan call it so, the spots move rather less than 


one в 
This method is never used for absolate synchronising, but mostly 
to give the man who is at the engine a rough idea of how the speed 
is going, while there is a man at an ordinary pilot lamp apparatus as 
well, The things which appear to happen to the spots as the second 
ually speeds up, are best seen on this model, where the 


The large disc (fig. 8) represents the machine already A 
painted round with eight equidistant and rigidly connected to a 


iB 
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B= 
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* dre се 
0 on were great enough w finally come 

As regards this method, it will be interesting to quote the 
Dr. Silvanus Thompson in the discussion of Mr. Mordey's 
1894, before the revolving spots ever came to be used at 
88y8:— ` 

“I remember well watching the machines built by Чат s & 
in the station at Rome.” | kd 

e 


41 
ei 


$ 


The authors humbly venture to suggest that what Dr. Thompson 
foresaw, before the use of. revolving spots was known at all, may be 
sometime more fully realised than it is now, and that optical methods, 
which are at present quite in their infancy, and only used as rough 
guides to the man at the engine, may be the methods of the future. 


THE ELECTRIC LIGHTING (CLAUSES) ACT, 
1899. 


Tas Act, which has been passed for the purpcse of incorporating in 
one Act oertain provisions usaally contained in provisional orders 
made under the Acts relating to electric lighting, comes into opera- 
tion on October 1st, 1899. It consists almost entirely of a schedule 
comprising rules and regulations in accordance with which under- 
takers are to supply electricity in the area named for that purpose in 
any special order of the Board of Trade, and a short clause of incor- 
poration will have the effoct of materially shortening any such order, 


COP the rchedule are to be read and construed subject 
in all respects to the provisions of the Electric Lighting Acts, 1882 
and 1888. 

The following abstract, which does not claim to give anything more 
than a bare ou of a long and complicated schedale, will serve to 


show the general nature of the rules w must be observed by an 
electric lighting corporation. 
After an in on clause which defines the various technical 


terms used in the schedule, the second section provides that under- 
named for 


subject to the provisions of Sec. 


the underteking of any private company or person. This power is 
V 


specified in the order by way of security for the due execution 
of the works. e sum во is to be repaid in equal moieties 
as soon as it is certified by an tor that sums equal in amount 
bave been on the works by the unde f 

The 7th Section makes provision for the outlay of monies received 
by the and er than borrowed money or capital—in the 
following order :— 


1. Payment of working and establishment expenses. 

2. Payment of interest or dividend on шоно and stock. 

3. In providing any instalments or sinking fund. 

4, — of pe of exccating the special order not properly 
chargeable to capi 

б. In provi a reserve fand, if they think fit. 

If the surplus in any year exceeds £5 per centum per annum u 
the aggregate capital expenditure on the п ng, the under- 
takers N to . N in me onarga for 8 
supply of energy as іп their judgment uce surplus to 
maximum rate of profit. This enactment will be appreciated by con- 
sumers, but the limitation of profit to 5 per cent. not afford any 


very st -ong inducement to private companies to undertake the supply 
of f 


electricity. 

Where the local authority are undertakers a curious provision in 
Section 8 prevents them from purchasing ten or more honses which, 
on the 15th day of December last, before the commencement of the 
Special Order were occupied by the labouring class.” 


General. 

Sections 11—20 deal with the works which the undertakers may 
effect, and prescribe the various notices to be served before opera- 
tions are commenced. By Section 14, if they propose to place any 
‚ one month's ce must 


proposed likely 
railway or canal, it is provided by Section 15 that notices must be 
Oounty Council in the former case and in the latter 


аш кыш Fovide f sitions orks, contain some 

ons 21—26, whi rovide for com Ww con 

ure of interest to the consmmer. — 
&., within two after 


a ee „ ts 
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3 anticipated as 2 maximum consumption in his premises.” 


у 
by force majeure or inevitable accident. 
Sections 31—34 deal with the price at which the supply is to be 
furnished. Quantity supplied may be estimated either :— 
1. By the amount of evergy supplied ; or 
Ву the electrical quantity; or 


| 


circumstances: (1) Where undertakers are 
undertaking cannot be carried on with a profit. (3) 
ee ааа cl D7 
consen 


or of any person in their employ ment, by reason of or in consequence 
of any of the undertaker's works, and imposes upon them the duty 
of indemnitying all authorities, bodies, persons by whom any 
and bodies, 

самае чаб costs in respect of those accidents, damages and 
iby Baotion 79 the Postmaster-Ceneral is declared to bs entitled to 
all his rights under the Electric Lighting Acte, 1882—1888, and the 


Acta, notwithstanding that those are in addition to the 
га QN арш шау шш Асе ва поры in any 


pecial : 
By Bection 81 vind чан that nothing in the Special Order 
shall exonerate the from their common law liability foe 


nuisances. 

Subject to certain modifications which are set forth in Sections 83 
and 84, the Act is made applicable to Scotland and Ireland. 

Ana ix the following Sections of certain public 
. Acts this Act :— 
1. Electric Lighting Act, 1882, Scction 12. | 
2. Gasworks Olauses Act, 1847, Sections 6—19, and Scctions 18 


LÀ батада Clauses Act, 1871, Sections 38—42, and Sections 45 


THE COPPER MARKET IN AUGUST. 


Mesas. Н. R. Merron & Oo. s statistical report for the f t 
ending August 31st shows that the price of standard copper 

advanced 10s. per ton, and that the stocks in European pu or afloat 
thereto have fallen 630 tons since July 31st. The position, therefore, 
is slightly less favourable to consumers of the metal than at the com- 
mencement of the month. The supplies during August totalled 


17,965 tons, against 18,505 delivered, and the stocks on August 31st 
amounted to 39,980 tons, j 

The supplies during Au from North America and from Chili 
were below the average of the 12 months, while from all 
other countries the supplios have exceeded the average. The ship- 
ments from “ other countries " are less than in July, being 4,245 tons, 
as compared with 6,767 tons in the previous month; but both of 
these totals are above the average, promise well for the future 
yield of these ontside countries. 

The relative costs of copper and aluminium, when used as electrical 


conductors, are now expressed by— 
899 x 869 x 59 _ 4.541 _ 116 

368 x 145 x 100 5,888 10б 
Aluminium at 99 cents per lb. (the Pittsburg Company's price for 
aluminium rods) is, therefore, considerably cheaper than copper, 

The following new copper mining companies have been floated 
during August: | | 

Мосит Lyatt Brocxs СоРРЕВ Оовровалттои, Гтиттвр, 
Oarrrar £900,000. 


as working capital. The property covers 70 acres, and ad the 
North Mount Lyall Com y's pro in Tasmania. A y of ore 
40 feet in thickness has been found, and 121 assays of daily ampia 

e 


Tus CALEDONIA ООРРЕВ OouPaxy, Ілыгтвр, CaPrrAL £750,000. 


This company has been formed to purchase and develop two groups 
of copper ore properties in New Caledonia—the island in the Боо 
Ocean. The properties cover an area of over 4,000 acres. The two 
groups are connected with each other and with the coast by a rail- 
way agree completion. The ores are sulphides. The Pilon pro- 


аа realising at а profit. £50,000 is to be appropriated for working 
ca 


Taking the above figures, a simple 


of £43 per ton of copper contained in the ore. This is too high, 
and we shall be котра if the 35 per cent. dividend is ever paid or 
earned. Jf the International Oopper (Corporation, Limited, are 
assared of the latter, would it not pay them to stick to the 
propiriy Aid 35 per cent, dividends are not very common at the 


Тив Mourt Оналгмиве СоРРЕВ Mme, Liutrep, | 
CarrríAL £300,000. | 


This оош has been formed for purchase and development of 
the Chalmers Oopper Mines ia Queensland. The properties 
cover 140 acres, and are situated 20 miles from a railway and 16 
miles from the coast. Shafts have been driven through the property, 
the main body of ore has been located, and 1,500 tons of ore have 
night, averaging 6 per oent copper 4 ox. allver, and 6 dus geil. 

a per cent. copper, 4 ozs. silver, чб. 

Taking an output of 500 tons ore per week, a smelting plant оѓ 
this capecity should yield a profit of £78,000 per annum with copper 
ag per к. The mining and smelting charges should not exceed 

per 

Mr. D. W. Blexter is the vendor, and is re-selling at a profit for 
£250,000, £175,000 of which is to be paid in ordinary shares and the 
balance in cash or shares. 

In conclusion, we may draw attention to a note in the Foreign 
Inte ce columns of the Times vate. hag 2nd, to the effect that 

70 y 


The Amalgamated саад 85 dem ot Net J will certain! 
8 opper Company ew Jersey, certainly 
have to increase ite capital to an alarming extent, if any control of 
all these new producing mines is to be established or maintained. 


AUTOCAR TRIALS AT LIVERPOOL. 


Tun recent autocar tests at Liverpool form the subject of some pretty 
scathing remarks in a contemporary by a writer and an engineer ио 
signs himeelf “ Traction Engine." The gist of these remarks is that the 
small loads asked for in autocar work are a mistake; that the autocar 
are beginning to learn what is now ancient history with traction 
makers, and that road work with steam motors will approach 


—— 
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traction өп practice; and finally, to sum up, we may almost say 
that the ee of road traction would have been solved long ago 


it it had not been for the very severe restrictions imposed upon 
the use of traction engines. 

The writer goes int» considerable detail in his letter in respect of 
the question of flat tyres and other details, and concludes that pro- 
gress is being made, and that in a few year time it may be possible 
to purchase a really serviceable motor van at half the prices asked 
for the things now being made. He compares £500 worth of motor 
vau with £500 worth of traction engine greaily to the advantage 
of the latter. 

We think, however, that while there must and will be many errors 
in the early days of the autocar and similar vehicles, there will be 
some sound practical outcome in the shspe of something different 
from & traction engine. As to the steam traction engine as now 
built nothing but admiration can be recorded. It is really a fine 
sight to see а traction engine sunk up to ita axles in soft clay on an 
irregular surface; to see it fed under its wheels with chunks of 
timber and watch it climb out of the slovgh by its own energy. 
There are few specimens of mechanical engineering that surpass а 
good strong traction engine. The adaptation of means to an end and 
the way in which an engine acoommodates itself to any sort of sur- 
face and climbs banks and obstructions are really msrvellous. Roads 
were made for vebicles to run upon. We fail to sze that gas and 
water mains should be allowed to limit the user of the road surface, 
because gas companies are во busy diluting their product with 
hydrogen and carbonic oxide—we apologise, we should say water-gas 
—that they have no time to place their pipes properly. The traction 
engine makers bave met their problem by elow speeds and heavy 
loads, and if freed from unreasonabl» restrictions, an immense field 
would ba laid open for their use. Bat this docs not dispose of the 
fact that there is a need for lighter vehicles aleo. We ате inclined to 
doubt the value of the small-tube boiler for the work of the autocar. 
There are many curious feed waters likely to be put into the tank of 
a road engine. This cannot be guarded sgiinst. How will smal 
bent tubes act with such waters, often excessively sedimentary ? 
“Traction Engine” very properly animadverts on the placing cf 
working parts or undergear within 5 inches of the ground. This, of 
course, cannot be sdmitted; it cannot endure, and with many other 

erudities must be eliminated from autocar work. 

Such letters will do good. Criticism of a fair nature will not kill. 
Autocarisís have much to learn, and if in earnest will welcome 
technical criticism. 


aD 


A 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


In view of the meeting of the British Ascociation for the 
Advancement of Science now proceeding, the reporta of the 
convention of the American Association, held at Columbus 
from August 21st to 26th, possess a special interest. Dur- 
ing the meeting there were 278 papers read, a large number 
being on electrical subjects. The president was Dr. Edward 
Orton. We are indebted to the Electrical World and Engi- 
neer for the following abstract of his inaugural address, as 


T as for the pəpers which are also briefly summarised 
ow:— 


Dr. Orton reviewed the progress of science and its effect upon 
civilisation since the human race “ first found itself.” He looked 
back so comprehensively and with such a clear mental vision from 
the closing year of the prerent century, and oc mpart d the 19th 
century with all past time so ably that much of the final success of 
the meeting is attributable to his masterly address. 
and trembling with age, after 50 years of devotion to the progress of 
human knowledge, yet preserving all those graces that fit him to pre- 
side over a deliberative body, the effect of his presence on that 

was impressive. His 
chosen that it would be hard to find а twelve-year-old boy who would 


rounding out of medicine into an exact science; a better koowledge 
and use of the laws of energy; a nearly perfect understanding of tho 


oe are often fragmentary and devoid of 
interest to the outside world. It is possible that we could 
make ourselves more interesting to the general public if we occa- 
mirari Д foreswore our reserve and spent a portion of cur time in 
re-stating established truths. We do not always know the real signi- 
ficance of what we have in band. A fact or an observation that we 
may put on record here may have in reality a different significance 
than the one we are disposed to give it, and consequently may have 
far more importance than we recognise. But every fact has a place 
in the great temple of knowledge, and the wise master builders, 
some of whom appear in every generation, will find them and use 
them all, and then only will their true value come to light. The 
field which is the world was never so white to the harvest as it is 
now, but it is still early moving on the dial of science." 


After President Orton's address the association divided into 
sections as scheduled, in order to facilitate special work in each of 


. the various departments of science. There were nine vice-presidential 


addresses, oach before its respective section. 

. Prof. C. M. Woodward, of Columbia University, was elected presi- 
dent, to succeed Dr. Orton at the 1600 meeting, which is to be held 
in New York City. 


An Apparatus for the Demonstration of the varying Currents in the 
Different Conductors of a Rotary Oonwrter.—By_Prof. F. O. Caldwell, 
Ohio State University. 


This apparatus consists of (a) a disc of paper bcard, baving a 
narrow slit cut along a radiue, and occupying nearly the whole of tke 
latter, on the edge of which alit is a of plus and minus amperes, 
with the zero at the middle; (b) a paper disc, placed under disc (a) 
and marked with a datum circle under the zaro of current, and a sine 
curve drawn with radial ordinates, its maximum being equal to the 

um alternating current supplied to the converter. Also two 


lines parallel to the sine carve, and radially distant therefrom by 


the amount of the direct current; (c) a back of paper board, upon 
which are represented two pole-pieces and two brushes, and upon 
а pivot in the centre cf which disc (а) and (b) turn. (d) Btrips 
representing collector ring connection being so placed, and the ditc 
(b) being so attached to the back, that the maximum of the sine curve 
will come under the slit when the section of the armature dise (а), 
including the slit, is under the centre cf the pole-pit ce, by revolving 
disc (a) the ordinate cut cff by the alit from one or the other cf the 
lines parallel to the sine curve will give instantaneous current in the 
conductor represented by the slit. The different current oui ves in 
the conductors, differently situated with reference to the oollector 
connections, may be studied by changing the points of attachment 


of ше latter relatively to the slit. O.her phenomena may also Ъз 
studied. 


A New Form of Electrical Condenscr having a Capacity Capable of 
Continuous Adjustment.—By Lyman J. Briggs, Physicist, U S. 
Department of Agriculture. 


This condenser consists of a stack of spring brass and mica sheets, 
‘arranged in the usual manner. Tae spring brass plates are given a 
curved form, во as to present an open structure when the condenser 
is assembled. The capacity of the condenser can consequently be 
continuously varied by compressing the systom of plates. The con- 
denser can be used either in air or oil: 


Current and Voltage Curves in Magnetically Blown Arc and in 
Aluminium Electrolytic Cell.—By Prof. В. A. Fessenden, Western 
University of Pennsylvania. 


Shows that placing an alternating current arc in a strong 
field makes the current wave fiat-to acd increases the e : 
Curves of voltage and current taken between different points in an 
aluminium oell shows that polarisation, not pure resi t ffocta, 
are due to the formation of AJ, Os, but that change of phase abso- 
pa takes place as film acts as dielectric of condenser. Effi: ieney 
ow. 


Electrical Anesthesia.—By Dr. В. W. Scripture, Yale. 


A method is described of producing anssthesia—or rather anal- 

esia—by direct application of an electric current and without either 
internal or local application of druga, and based on the following 
priciples :— 

An alternating current— preferably a sinusoid—with cqual posi- 
tive and negative pbases is made to traverse the nerve. At a proper 
frequency—about 5,000 complete A sig ig in а second—it can be made 
to cut off all sensory communication by this nerve. Needles can be 
me жг ыш part of the body supplied by the nerve without any pain 

ing felt. 

Groups of nerves, eg, the brachial plexus, can be cut off from 
communication in а similar manner i 


А ents 
made in the effort to get at the root of the spinal nerves, and thus 


‘it will cut off communication with the various parts of the 


Experiments have been tried in sending the current from the Casserian 
ganglion through the superior maxillary nerve with a view to cutting 
the teeth from communication, but the contraction of the facial muscles 
have proved as yet too disturbing, - 

The experimenta bave made evident the fact that with 
frequency of alternation the muscular contractions decrease; it is pro- 
posed to raise the frequency still higher to avoid muscular contractions 


while retaining the analgesic effect, a machine for this purpose being 
now under construction. 


Concerning the Fall of Potential at the Anode їп а Geisler Tube.— By 


Prof. Clarence A. Skinner, University cf Nebraska. 
Observations were made with a Geisler tube, cylindrical in form 
dise electrodes 


passed. 
The fall of potential at the anode was measured by a quadrant 
electrometer as the difference of potential between the anode and 
а movable platinum wire which could be approached to contact with 
the anode. Во far as it can be proven by this method, the fall of 


potential at the anode is of the nature of a sudden 


tis drop between 
electricity and gas. Inthe immediate neighbourhood of the anode 
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the is a perfect conductor, the potential tis sero, The 
space ol conduction may extend about mm. from the anode, 
bat its decreases rapidly with increasing gas pressure. Outside 


the potential gradient the ing ient rises more or less 


dly 
ir fluenced by im шшш, gas; (е) for all metals with polish 
Z ә quu, Dr 


groaset ie D of potential at the anode, the greater the distance 
the anode in whic’ the gas was rendered а perfect conductor, 
and also the slower the potential gradient outside this space rose to 
its constant value for the positive colamn. 


On the Nature of Electricity and Magnetism, and a Determination of 
the Density and Elasticity of the Ether.—By Pref. A Fessenden, 
Western University of Pennsylvania. 


by. making the 
formu! merely a question of units. It was shown how Fosurier’s 
Чез AY bo appen 0 ше шош the solution of the natare of 
a electrical whose laws can be formulated 


but three 

тешу B of elec ‚ 5: 
inductive capacity, x us: magne 8 

directly solve. Patting, however, q to an unknown term, z, 
and чей +, We тежат obtain all theories of electricity, including 
by Ravin. H Heaviside and others. For 
туту А bs put equal to L т, then i: becomes a density, u the 
„ Ko., as given in one of Heaviside's theories. For the 


years in search for 
this fourth eqvation and its found in the relation between 
of sound and electric conductivity; other relations were dis- 
, but none giving a new equation. 

VVV 
incomplete. Proof made complete, and same resulte o by 

methods. How to decide which is the densi: 
У corn ordi Чеке тур ‘we mast there 


{ 


‘i 


e paper contains additional proof. Shows that 
effects of . of composition and 


ether. This is done. 
ty with temperature and 


ier 
3 experiments made to establish 
the . taken to avoid 


| 
n 


The Dielectric Strength of CENSET Prof. Thomas Gray, Rose 
Institute. 


At last meeting of this association the author presented an account 
of some Marr uen on the dielectric strength of insulating sub- 
stances, in whieh the results for oils were somewhat uncertain, and it 

C very decided opinion as to 
eee 5 ^ 


à C atthe Pose a 
technic Institute, continued the experiments on oil. Mr. Keyes 
his attention largely to the questions of proportionality of 
to сө and the effect of filtering through drying 
m chloride. The difficulties experienced last 
to the veriations of the dielectric h under continued 
were again met with. It was found that fil 
chlori Vot аны or Ineviag the oll for à бау ce two 
substance did = п" е trouble and almost “л 
the strength considerably. By making a large num 
FF of layer and then 
the results, considerable evidence was accumulated which 
that dielectric strength per centimetre thickness 
the thinner the layer tested. Oil seems, therefore, to agree 


F The author stated that 
the subject is not by any means closed, but he gave a few of the 
average results as an indication of the evidence obtained. The 
absolute value of the dielectric strength is largely a fanction of the 
length of time d which the oil has been subjected to electric 
stress. A considerable number of oils were tested, and many of the 
samples gave results of a very erratic character. It seems probable 
that there із а gradual shares in the dielectric properties of these 
liquids while under stress. Possibly the whole difficulty is due 
toa species of polarisation which may be most marked close to the 


ness of the layers tested; the first column contains the name of the 
oil and the numbers in the body of the table are the dielectric 
strengths in kilovolts per centimetre :— 
Kind of oil. — — 
— —— —y— = 
Vaseline 131 120 169 103 105: 95 986 91 . 
Paraffin, 28 d. .. 91 81 76 71 73 70 69 70 7 .. 
Paraffin, 26 G. ... 101 89 85 79 79 71 . 
"НУО, 2 8. 8 78 м. m 60, 62 eee. 
| 


* Natural West Virginia crude oil from 29-80 gravity. 


Polarisation and Internal Resistance of Copper Voltameter.—By Prof. 
B. E. Woods, University of 3 Lincoln, Neb. 


apparent internal resistance, r, which is calculated from the formuls, 
r = TI where в, P and i are the applied electromotive force 


лл ett а арч ы А е аму 

e e өх At 

ра — from ь fallare to measure the maximum of р. 
wn P 


Therefore time 
— e obtained by the condenser method. However, greater 
the determination of the shortest time interval is possible 
Mid | desirable. Tbe observations are limited to the copper voltameter 
with different siz) plates. 


Aw Absolute Determination of the E. M. F. of a Clark Cell—By Prot. 
H. 8. Oarhart and K. E. Guthe, University of Michigan, 


The paper eris an account of the continuation ерши 

made with an absolate electro-dynamometer for the determ of 

сша нич Ыы rr Арав * equivalent ol 
ver was redetermined prota same method 

the E. M. F. of the Clark standard cell was " 

mearurements, E = 1:4333 volte at 15° O, 


The Equipment and Facilities of the Office of U.S. Standard Weights 
and Measurements for the Verification of Electrical Standards and 
Measuring Apparatus.—By Dr. Frank A. Wolff, jun. 

The paper brie fly outlines the steps so far taken by pri office of 
standards and measuring apparatus submitted. by instit — 
dards asuring apparatus submitted institutions, the 
trade and by individuals. A description is given of the prelim 
standards of references чоро, methods of comparison 
employed and the accuracy obtainable as shown by comparisons 


то dx the value oë the preliminary standard of resistance pending 
the construction of a number of mercury «аца frequent ree 
V th each other, mMer- 
бш copias; VVV 
an ne 


w coils known to the highest degree of precision in terms 
of rol aaa mercary units, and therefore in terms of the B.A. 


ome unit of electromotive forca will similarly be fixed by a con- 
struction from time to time of new Olark and cadmiam cells from 
реа р purifiod materials by the frcquent intercomparison of the 
old ones of each type with sacl othar aad by the determination of 
abe 72 from time to time of the Olark and cadmium cells of 
office, 
The object of the paper is mainly to announce to the public in 
general ent of the scope of the work and its policy to 
guarantee the highest present attainable accuracy. 


Effect of Magnetisation on the Modulus оу Elasticity.—By Prof. J. B. 
Stevens, University of Maine. 
It has already been found (Oornell Lab.) that temperature changes 


OOD 
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affect the modulus of electricity. This иг $ tested the effect 
of magnetieation. Steel and wrought-iron 60 x 1 x 0°64 om. were 
used, and loads of 1 kg. and į kg. fastened to the centre. These caused 
a deflection. When the rods were magnetised by forces ranging from 
199 to 126 O. G. S. units, the deflection was showing that 
magnetisation increases the modulus. f 

change in deflection was increased by an interferometer, one 
plate of which was fastened to the bar, and the motion read in 
wave lengths of light. Temperature changes were guarded against 
—(1) by a stream of water flowing between coil and rod; (9) p ева 
with a sensitive thermometer; (3) by noticing that the ge in 
deflection was always sudden; (4) by discovering no change in a 


rod. | 
The measurements were not considered sufficiently exact to enable 
it to be stated that there is a regular relation bstween magnetic force 
and the modulus increased with the magnetising force. — 


———-——-——===—==== 


THE STRESSES IN STEAM ENGINES, | 
WITH SPECIAL REFERENCE TO ELECTRIC 
TRACTION, | 
оп 


Ix commenting upon this subject it was the writer's intention to say 
circuit breakers, never having seen a traction plant 


paren 
impression that the first article had been intended to apply toa 
plant without а circuit breaker, 16 was, aa simply written 


the best of plant, 777 ͤ ·˙· ы аза уа шыс о 
which very wide ranges of op 


loaded. When loaded, however, a wind of 30 lbs. only is 
provided for, the reasoning being that anything over 30 lbs. will 
И га tha има апа wreck the bridge, and, in brief, it is as well to 
be hung for stealing a sheep asa lamb. It із а little curious that 
Americans, who have so long been reviling English wastefulness of 
materiale-they call it ignorant clumsiness — should now be under 
criticism on the same score. In most instances our English 
clumsiness has proved correct and American clum 5 
seems to be genuinely the other thing. In providing excessive 
shaft ите to meet a possible failure of oi breakers, 
an charged in perpetuity with a constantly acting brake. 
The question is thus: Will it pay? It seems to be an axiom of good 

gn that such enormous stresses should be provided sgainst by 
arranging the во that cannot receive excessive stresses, not 
зара 


Е 


D о war Anod лыы was а single beam engine. А 


Had the exchange of energy been very great many shafts would 
have twisted cff. rre бе good number of old cast-iron shafts did 
break. Bat in due time all this stress was abolished by one of two 
systems of construction. One system was that of bairn, who 
fastened the toothed rim outside the rim of the fly-wheel; hence 
arose the spur fiy-wheel. The other system consisted of casting a 
bracket on each fly-wheel arm a short distance inside the rim and 
fixing the toothed rim segments to these brackets. Obviously, 
in neither ease did any transfer of energy take place through the 
shaf:. This served merely to transmit the maximum steam pressure 
stross to the fly-wheel, and all further stress was dealt with botween 
the Яу rim and its load or work. In the Glasgow engines the fiy- 
wheel is properly placed, so far as it protects the engine from sudden 
and excessive loads, but it is placed on the opposite end of a piece of 
shaft from that occupied by the genera’or, and this bit of possibly 
heavily stressed shaft ought to be the breaking piece, and should be 
designed as such. Now it is bad design to bave what is really looked 
on as а breaking piece and yet not to itassuch. The sugges- 
tion is obvious; reform it altogether by designing a fly-wheel 
generator. These are made, and have been made. Would not the 
present be a very suitable time for the question to be discussed? 
American practice seems to favour a type of generator for traction work 
which does not possess in iteelf any qualities of the fly-wheel. The 
large engines intended at one time to have been employed at 
D. ота in electric light work would have furnished a good illus- 
tration of the suitableness of fiy-wheel generators. The present 
writer has dealt solely with{the mechanical and structural side of the 


protect the engines 
„эз now a fiy-wheel protects them from undue stress, and it would 


shaft diameter to meet the possible 
stress arising from a dead short, and not dealt with by circuit Я 


6, there is introduced an 
га of uncertainty against which the only safeguard із the cirouit 
reaker, 

From the tone of Mr. Taylor's criticism there appears, in his 
mind at least, a certain doubt of the circuit breaker. Given a per- 
fectly satisfactory fly-wheel generator, it would then appear that the 
enormous stresses cf which we have heard so much have been driven 
into the connection between the fly- wheel and the generator, and an 
result of a short will be a burn-out. If, on the whole, the circuit 
breaker is a reliable article, it will prove cheaper to risk a burn-out 
than a break. But if the cirouit breaker is to fail frequently, it 
ay сш prove cheaper to revert to present construction and put 
in oo breaking piece. 

The reliable character of circuit breakers is certainly an assum 
tion underlying much American engins practice; for the only break- 

crankshaft and crank pin, through which the 


necessary shaft strength w 

on a shaft of sofficient strength, but avoiding the use of such 
excessive diameters at the s. In a pair of 

generator between this is readily arranged. That 
been done is evidenoe that the location of stresses has been little 
studied. 


SE ee 


THE B.A. PRESIDENTIAL ADDRESS. 


of 
vered at Dover on Wednesday evening, contains very little that 
is of direct interest to electrical men. We extract the 


of the present time, it is the word ‘electricity’; it is, І take it, 
writ —-— than any other word. The knowledge which it denotes 
has . its p results far and wide into our daily life, 
cal conceptions which it signifles plerce into 
the nature of things. We are to-day proud, and justly proud, both 
of the material triumphs and of the intelligent which it has 
brought us, and we are full of even larger hopes it in the future. 
eror time did tbis bright child of the nineteenth century have 

“Не who listened to the small group of pb ers of Dover, who 
in 1799 might have discoursed of Satan] SON ge, would perha 
have h much of electric machines, of electric sparks, of the 
electric fluid, and even of ive and negative electricity ; for 
frictional electricity had long been known and even carefully studied. 
5 or more of the group, dwelling on the observations 
which , an Italian, had e known some 20 years before, 
developed views on the connection of electricity with the phenomena 
of living bodies. Possibly one of them was exciting the 
telling how he had jast heard that a professor at Pavia, one Volta, 
had discovered that electricity could be produced not only by rubbing 
together particular bodies, but by the simple contact of two 
metals, and had thereby explained Galvani’s remarkable results. 
For, indeed, as we shall hear from Prof. Fleming, it was in that 
very year, 1799, that electricity as we now know it took its birth. 
It was then that Volta brought to light the Apparently simple truths 
out of wbich so much has sprung. | world, it is true, had to wait 
for yet some 20 years before both the practical and the theeretic 
worth of Volta’s discovery became ман preman under the fertilis- 
of another discovery. o loadstone and magnetic 
virtues had, like the MT power of rubbed amber,long been 
an old story. Bat, save for compass, not much had come from it. 
And even Volta's discovery might bave long remained relatively 
barren had it been left to itself. When, however, in 1819, Oersted 
made known his remarkable observations on the relations of electri- 
city to tism, he made the contact needed for the flow of a new 
current of ideas. And it is perhaps not too much to say that those 
ideas, developing during the years of the rest of the century with an 
ev swiftness, have wholly changed man’s material 
relations to the circumstances of life, and at the same time carried 
him far in his knowledge of the nature of things.” 

On Thursday morning the Association settled down to the sectional 
addresses and discussions. Sections A and G are those in which 
шшс papers are generally read. The names of presidents, &c., 
are as follows :— 


A.—MATHEMATICAL AND PHYSICAL Воинов. 


Prisident.—Prof, J. Н. Роүнтїна, D. So., F.R 8. 
Vice-Presidents—Prot. W. E. Ayrton, Е.Е.8.; Prof. A. R Forsyth, 
M.A., F. R. S; Prof. J. J. Thomson, M. A., F. R. S. 
Secretaries. — J. L. Howard, D. Sc.; O. H. Lees, D. Ba.; Prof. W. 
re B.Sc, (Recorder); E. T. Whittaker, 


s 
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G.—MzcHANIOCAL SCIENCE. 


_ President.— Sir W. H. Wurrn, K. O. B., F.R.B., Pres.Inst.M.E. 
Vice-Presidenis.—Bir Benjamin Baker, K. C M. d., F. R S.; Sir John 
| Wolfe-Barry, K. O. B., F. R. S, М Inst. O. E.; Sir 
W. H. Preece, K. C. B., F. R. S., Pres. Inst. O. E.; 

E. Rigg, M. A. ; 
Secrelaries.— Prof. Т. Hudson Beare, F.R В.Е. (Recorder); W. A. 


Price, M. A.; H. E. Stilgoe, Assoc.M.Inst.0.E. 


ELECTRIC RAILWAYS. 


A SPECIAL number of Cassier's Magazine, wholly devoted to 
electric railways, has appeared, and is a creditable production, 
thongh it may be doubted whether such a number is not 
rather out of the way of the true magazine. With nearly a 
score of writers on the same subject in its many details, it is 
certain there is a considerable repetition, and some waut of 
variety. Probably the most interesting article at this juncture 
is that by Mr. F. S. Pearson on the Conduit System.” 
Someone has described New York as a village compared 
with London. Very probably New York is this in a certain 
sense—the sense of gas and water-pipe interference—but 
New York is big enough and bad enough to be able to 
produce some shockingly bad photographs illustrative of the 
conduit system—bad, we mean, for the system, for the 

ictares show a terrific amount of work involved in 
ying down a conduit syatem. And if so much in New 
York, what may not be expected in London? Croes-sections 
of New York streets show the work to be very heavy, and 
we much fear that if London is to wait for the conduit system, 
во easily laid down on the professional blackboard of 
experte, we shall never see a decent system in London at 
all, The author of the paper does not attempt to disguise 
the expense of the conduit system. 

‚ Mr. Benjamin Taylor contributes an article on * Muni- 
cipal Tramways,” which is of epecial interest. He shows 
that where municipal tramways h&ve been a success, it has 
been in spite of, rather than because of, municipalisation. 

Mr. Abbott, who writes on electrolysis, points out that 
very little is now heard of this evil, even in America, and if 
this be so there can be very little prospect of trouble with 
our B.O.T. rules as to “ rie ad 

Mr. Lloyds writes hopefully on batteries, for long hardly 
used in America, but now often put in with very large system. 
Usually 250 cella of es much as a ton each are installed. 
They are wood, lead-lined, and in an optimistic vein the 
battery is prophesied to take oare of all load above average. 
If this desirable consummation could be attained, what a 
difference would come over traction work! Plain factory 
engines would run under steady load so many hours a day. 
The Metropolitan Company of New York has two battery 

lants of 540 cells each. These cells measure 4 feet x 21 
inches x 24 inches, and are placed in two sections of 270 
cells each, operated in parallel. The capacity is 8,000 
ampere-hours with a one-hour rate of 4,000 amperes. The 
battery acts as an equaliser, levelling up or down all flactua- 
tions. A third similar battery is being installed. 

The Southside line in Chicago formerly showed a maxi- 
mum load of 7,500 amperes, and a sudden flactuation of 
5,300 amperes. With batteries the maximum load is 5,700 
amperes, and the variation only 2,000 amperes. 

e need now to see another article on battery main- 
tenance. 

A most interesting article is that of Thorburn Reid on 
“ Early Traction History.” The year 1835 is the oldest 
recorded date of electric traction, when one Davenport, of 
Brandon, Vermont, drove his motors by primary batteries. 

Naturally, the whole of the articles have a strong trans- 
Atlantic bias, and in the midst of so very much laudation of 
quantity, it is not difficult to pick out facts that point to a 
good deal of not particularly first-class quality; not but that 
perhaps a good deal of cheap American constraction has 
enabled lines to be built where otherwise they could not have 
been. Here we have delayed so much, that we have 
lost more than would have built cheap lines, and recon- 
structed them. Perhaps the worst grumbler at the ways of 
this side is Mr. R. W. Blackwell; but why he should grumble 


is not very clear; He has secured his share of the work 
going, and we believe that competition has so.far left him 
ird a decent profit on his prices. We know whereof we 
spea 

Finally, there is another recurrence of the inevitable City 
and South London Railway во oft described, bat we do not 
see why the power honse should have been illustrated, unless 
to show, for the benefit of Americans, that it is driven by 
ordinary non-weighted engines, for there are glaring faults 
visible in the picture; for ae dynamos with their 
pulleys far below the engine m ey, and this gross fault 
counteracted by another as bad, namely, a jockey pulley. 
When will engineers learn never to run a belt down hill if 
it can possibly be avoided ? : | 

The magezine is further embellished with the worst col- 
lection of portraits of the 18 contributors it has ever been 
our lot to see. We can only trust that they are peaceful 
men and will not visit the sin upon the editor, who was 
са во worried as to allow one block to be placed upside 

own, 

We cannot think that on the whole the electric railway 
number has been a success. The subject is not one that 
appeals to the public as does a naval subject. A singular 
misprint occurs in Mr. Brill's article on cars. He speaks of 
the Blackpool Tunnel in London having been once worked 
ру dm prior to 1873, evidently meaning the old Thames 

unnel. 


* 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS, 


Im PATENTS.—1899. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


17,372. “Improvements in collectors for electric tramways on the overhead 
conductor system.” J. KITE, Н. D. Becker, M. Sens, M. Evy and P. Ковіхѕех. 
Dated August 28th. | ; 

17,979. “Improvements in electric arc lamps." O. B. HELLSTROM. 
August 28th. (Complete.) 

17,410. “Improvements in electric accumulators.” R. HappaN, (R. Goldstein, 
Germany.) Dated August 28th. 

17,411. “Improvements in negative electrodes for clectric accumulators.” R. 
Happan. (R. Goldstein, Gerinany.) Dated August 28th. 

17,417. “Improvements in and connected with electric fuses.” G. C. Maas. 
Dated August 23th. 

17,421. " Electroplating apparatus." L. Pornorr. Dated August th. 
р “Improvements in electric cables.“ G. E. Heyi-Dia. Dated August 
29th. 

17,454. "ILnproveiments in and relating to supports for overhead electric соп. 
ductors.” A. ANDEKSON and J. M. ANDERSEN. Dated August 29th. (Complete.) 


17,472. “Improvements in continuous electric ringing bells," C. R. J Faur. 
Dated August 29th. 

17.174. Improvements in electric massage apparatus.“ T. BERND r. Dated 
August 20th, (Complete.) 

17,177. "improvements in mouldings for electric wires and other purposes.” 
M. Снаѕк, De F. W. СнаѕЕ, G. Cops and E, PLANTA. Dated August 29th, 
(Complete.) 

17,486. ‘Improvements in or relating to electric indicators." H. L. Howanp 
and L. H. Cuine. Dated August 20th. 

17,504. "Improvements in means and apparatus for recording detlections of 
pointers, magnetic needles, coils, and the like, and the fluctuations of electric 
current, and for utilising such detlections or fluctuations to actuate or control 
various other. mechanisins or apparatus." E. A.Goppix, Dated August 20th, 

17,507. "Improvements in electric lamps with illuminating bodies made of 
second-class conductors," V. I. FN V. (Allgemeine Electricitiits Gesellschaft, 
Germany) Dated August 29th. (Complete.) 

17,510. "Improvements in cleotricity meters.“ 
Mvrrpay, Dated August 20th. (Complete.) 

17,512. “ Electrical induction apparatus for igniting combustibles, gaseous 
charges in gas or oil motors, and the like.“ J. Hanpen, Dated August 20th. 

17,547. “Improvements in or relating to overhead systems for electric trans- 
mission of energy." P. J. TYRRELL and J. TYRRELL. Dated August Зу, 

17,553. “Improvements in electric dynamos for continuous currents with 
unipolar induction." O. A. ZANDER and B. Incesrnom, Dated August 30th, 
(Date applied for under Patents, &c., Act, 1883, Sec. 103. February 11th, 1890, 
being date of application in Sweden.) Complete.) 

17,593. Improvements in transmission dynamometers or torque indicators," 
A. M. MoRGAN. Dated August 3lst. 

17,707. “Improvements in and relating to electric incandescence lamps.” 
V.I.FrERY. (Allgemeine Elektricituts Gesellschaft, Germany.) Dated Sep- 
tember Ist. (Complete.) | 

17,715. “Improvements in appliances for cutting off the current from elec- 
tric elevator motors, and for arresting the fall of the car.“ J. H. JoitNsTON and 
W. R. WEKA. Dated September Ist. (Complete.) 

17,719. Improvements іп or connected with variable rate electric meters.“ 
J. G. Lorrain. (Н, A. Macdonald, France.) Dated September lst. 

17,722. "Improvements in telegraphic apparatus.” A. C. CREHOHE and U. O. 
бешин. Dated September Ist. 

17,783. Improvements in connection with electric lamp and like apparatus 
for signalling, advertising, and similar purposes.“ C. E. kELwav. Dated Sep- 
tember 2nd, (Complete.) | 

17,463. "Improvements in electric switches and regulating appliances.” 
J. D. F. ANbkews, Dated September 2nd, 


Dated 


W. C. Јонхѕох and T. J, 
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17,772. “Improvements in systems of, and apparatus for, electrically trans- 
mitting and receiving signals, partly applicable to other purposes.” Р. M. Jer- 
RARD. Dated September 2nd. 

17,774. "Improvements in ammeters.“ W. С. JouusTow and T. J. Murpay. 
Dated September 4nd. (Complete.) 


17,786. Improvements in electric telegraph apparatus.“ S. G. Brown. Dated 
september and. : 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). | 


1886. 


2,604. “An electric time switch.” W. P. Thompson. (The Self-Winding Clook 
Company.) Dated February Ist, 1898. Relates to improvements in electric 
в and time switches. Consists in a combination in a system of electrical 
distribution of a circuit forming a part of the system with a switch controlling 
such circuit, an electrically energized clock, and electric connections for 
energizing it, a separate electrically energized secondary device acting ander 
the control of the clock to open and close the switch in indefinite repetition and 
electric connections for energizing said secondary device. 12 claims. 


4,317. “A trolley connection for canal boats." F. J. Shewring. Dated 
February 21st, 1898. Consists of providing the canal boat with a rigid trolley 
pole reversibly and permanently attached to the boat, a gravity balanced trolley 
consisting of two trolley wheels journaled in a frame having two depending 
arms united by a counter-balance, a rod connected to the arms, and a siding 
ring mounted on the rod, to which and to the arm of the trolley pole is attached 
a wire, 8 claims. 


4,903. “improvements in primary batteries." J. Е. Fuller. Dated February 
with, 1898. Relates to apparatus for generating electricity. Consists in 
churning the solution while in use as to keep it from polarizing. 16 claims. 


5,008. “im nts in and relating te the carbon feeding mechanism of electric 
aro la di Wood. Dated March lst, 1898. Consists in mounting above 
the electro-magnets two jointed arms or levers, one having preferably two arms 
of the first order, and the other one arm of the third order. These are jointed 
one above the other on a common bracket, and are on'y connected through the 
brake band which passes round the brake weeel, and is connected to the ends of 
the levers. The levers are so mounted that the end of the set screw carried by 
the one in their movement travels up and down upon the inclined part or pro- 
кооп through the difffferent ratios of the particular throws of their arms. 

claims, ` 


6,550. “'improvemonts la and connected with dynamo-electric maohiacry." 
. T. Plokstone, В. S. Portheim, and А. C. Peebles.” Dated March 7th, 1598. 
Relates to a new self-oiling bearing, а new form of commutator, а new form of 
brush-holder, and a new form of coil former insulation. The bearing consists of 
a metal covering attached to which are two bosses. The commutator consists 


in attaching copper connecting pieces to the inside of the commutator sections, 


insulating them and clamping them together by metal bush rings. The brush- 
holder consists of a metal casting, the upper portion of which is machined out 
to form a stíde and to the bottom portion of which is fixed a circular disc which 
is rigidly attached to a rocker spindle. A circular metal sleeve provided with 
two projections revolves on the disc, and one of these projections press against 
a similar projection fixed on the brush carrier casting. The other projection 
on the sleeve contains a compression screw which presses against a suitable 
spring which is in abutment *ith the fixed circular disc. The coil former con- 
sists of а metal coil former adapted for tield-magnet winding and covered with 
any suitable insulation. 4 claims. : 

0,147. “improvements ia the elestrotytio treatment of ores and slimes for tho 
recovery of precious metals therefrom and apparatus therefor.” H. Rieoken. Dated 
March 12th, 1898. Relates to the electrolytio treatment of ores and slimes for 
the recovery of metals, chiefly gold. Consists of an open vat made of wood and 
lined at the sides and bottom with sheet copper which is silver plated. The 
sides are inclined. At the bottom is a trough for the collection of mercury and 
at the top a perforated pipe for distributing the mercury over the sides. The 
gold forms on the copper sides over which the mercury flows. The anodes are 
of carbon fixed to a shaft which traverses the vat, and which is rotated or 
oscillated by any suitable means. It is connected to the positive pole of a 
dynamo, the lining of the vat being the negative pole. 6 claims. 


6,704. ‘improvements in switohboards for the control of high voltage electric 
ciroults and apparatus." Н. F. Parshafl. Dated March 19th, 1898. elates to 
improvements in switchboards. Consists in using the switchboard as an 
insulating partition between the switch contacts. 3 claims. 


9,892. "improvements in resistance apparatus ter regulating electromotors." 
Siemens Bros. 2 Co., Ltd. (Glemens 2 Halske Aktion-Gesolisohaft, Germany.) Dated 
April 27th, 1898, Relates to the starting of shunt electromotors. nsists in 
employing in place of two sete of resistances only a single set, which is uaed 
consecutively for starting the motor and for subsequently weakening the 
magnetic field. The whole of this set of resistances is employed on one and 
only a part on the other motor circuit. 2 claims. 


9,776. "improvements in plates for electric aconmulators." М. Bernstein. 
Dated April 28th, 1898. The plate is provided interiorily with a gas chamber, 
do that gas сап be passed in which is capable of renewing the active material. 
It is specially intended for vehicles. 1 claim. s 


0,001. “ ements in төлкө and devices for eleetrically lighting on- rod 
apparatus for displaying ploturos." А. W. Witt and M. W. Strikeman. Dated April 
20th, 1898. Relates to coin-freed apparatus, The light is given by an electric 
incandescent lamp in connection with a battery in the apparatus, and is 
switched on when a handle, which also operates the transparencies, is pushed 
iu and off when allowed to spring out, 2 claims. 


10,333. ‘‘improvemests relating te electric signalling and similar apparatus." 
L. $. Crandall. Hated May 5th, 1898. Relates to 89 10 signalling and refers 
to Specitication 18,686, 1495. А monogrammic grouping of lamps is under the 
control of lock keys. Before the signal proper is lighted, a sight check can be 
scen. 6 claims. 


10,016.  ''Improvements in automatic -— for the oharges for 

conversations and telegrame.” L. M. Erioeson and 5. Ritter. Dated 

May 9th, 1898. The coin in the coin-controlled apparatus in falling strikes a 

gong. "The sound is transmitted by the telephone to the operator who does 

not make the required connection till this is heard. If the connection cannot 
be made the co.n is automatically returned. 3 claims. 


10,047. ''improvoments in electric Incandescent lampe." W. J. Phelps. Dated 
May 10th, 1808. Consists in a novel construction of the lamp base, whereby a 
multi-tilament lamp may be used interchangeably with ordinary lamps, and in 
the advantageous use of one or more tilaments as relatively dark resistance to 
modify tbe current for one or more other filaments within the vacuuin, 5 claims. 


10,060. “improvements in and relating to slectric aro la " F. A. Gilbert 
and Е. 0. Lundin. Dated May 10th, 1598, The armature of the solenoid on a 
tube surrounding the upper carbon. The upper end of this having a piston to 
enter a centrally supported dash pot at the top of the lamp. The clutch is 
mounted at the other end of the tube. When the upper carbon is burnt out it 
drops on to the lower, thus preventing damage to the lamp. 18 c'aiins. 


11,360. “improvements in globe holders for enclosed electric arc lamps.” 
К. Weinert. Dated May 18th, 1808. Consists in detachably securing the globe 
iu position by 1neans of an airtight elastic casily-loosencd holder, comprising u 
ring placed under the upper edge of the globe and furnished on its outer edge 
With recesses, inclined running surfaces aud projections, 2 claims. 


12,066. “improvements in electrical olronit controllers.” Н. Н. Lake. (К. 
Tesla, United States.) Dated June 8th, 1898. Relates to a circuit controller 
comprising in combination a receptacle containing a conducting fluid, means 
for rapidly rotating the receptacle or the fluid therein, and a terminal or 
terminals supported within the receptacle and adapted to make and break 
electrical connection with the fluid. 52 claims. 


13,011. “improvements in electric are lampe." Tho British Thomsou-Houston 
Company, Limited. (Н. C. Spinney, Unifed States.) Dated June 10th, 1898. Relates 
tolamp clutches, and particularly those in which the clutch works directly on the 
pencil. Consists in an arangement by means of which the weighted follower 
may be removed to insert the carbons and then be replaced. 12 claims. 


13,707. “improved electro-acoustic telegraph with Morse transmitter." И. 
maoher. Dated June 20th, 1898. Consists in a manipulator in con- 
junction with a Morse transmitter in which the anvil contacts, against which 
the contact ecrews of the lever of the manipulator strike, are supported by 
springs for the purpose of minimising the noise. 7 claims. 


13,781. Improvements in automatic electric block signal systems for raliways." 
L. С. Werner. Dated June 21st, 1898. Consists of the combination of a track 
having & sectional conductor forming insulated blocks, with a vehicle 
movable along the track, в primary electrical register controlled by a block 
circuit, and a separately operative secondary electrical register controlled 
conjointly by the primary register and a block circuit. 7 claims. 


14,869. “Switch and contact онаш for the ears ef electrical railways aud 
tramways.” Siemens Bros. & Co., Limited. (Siemens & Halske Aktion Gesolisokaft, 
Germany.) Dated July 7th, 1898. Relates to the Elektrotechnische Auzeiger, 
No. 28. Consists in an arangement by means of which the attendant is obliged 
on leaving the partof the line with the overhead conductor to disconnect the 
current collecting appliance from the car circuit in which current under 
pressure exist. 2 claims. 


„18.028. Improvements in the manafacture ef electrodes for secondary batteries.” 
Н. J. Haddan. (С. Franoke, Germany.) Dated July Stb, 1898. A flat grating of 
lead, without a core, is pressed together mechanically so that the bars formiug 
the grating lie tightly together, leaving small intervals, and thus a plate body 
expansible in the direction of pressure is produced, 3 claims. 


15,246. ''improvements in automatio break apparatus for electric ourrents." 
T. B. Kinralde. Dated July 12th, 1898. Consists in making the standard perfectly 
rigid, and apparatus for keeping the hammer in accurate alignment with the 
core end and anvil. The coniacting surfaces are revolved so that the sparking 
may wear them evenly. 13 claims. | 


16,347. “improvements in eleotrio switches.” J. 6. Dixon. Dated July 12th, 
1898. Consists in forming the contact making blade, w.th a V-shaped end and to 
this V end a suitable number of copper strips of the same formation are 
attached. The strips form the contact making brush, and when contact is made 
their ends bear against sliding terminal blocks which are adjustable by set 
screws. 2 claims. 


16,602. “improvements in drums for В electric cables and in covers to ha 
used with such drums.” T. Oxley. Dated July 80th, 1898. Consists in forming 
the barrels and flanges of drums of steel or iron plate, and form covers to be 
used with drums of connected lags of wood or steel or iron, or corrugated steel 


or iron. 11 claims. 


10,714. "Improvement in systems 8 electrical distribution.” Tho British 
Thomson-Houston Company, Limited. (С. P. Steinmetz, United States.) Dated 
August 2nd, 1898. Relates to a system of electrical distribution, and comprises 
means by which it is possible to obtain polyphase currents for operating poly- 
phase motors or other translating devices by interlinking a number of sources 
of alternating electro-motive forces in such a manner that a desired difference 
of phase is maintained between the different machines, which difference is 
staple. 17 claims, 


19,930. ‘“‘Improvements ia controllers for electric motors." The British 
Thomson-Houston Company, Limited. Dated September 20th, 1898. Relates to 
controllers for electric motors. Four or more clectric motors are combined. A 
switch is provided for each of the motors for operating them in pairs, in serics, 
or in parallel, and for cutting in and out resistances in any desired manner, in 
affecting the change in speed ог connection. and a cut-out switch for each motor. 
The contacts and connections are so arranged that when any of the cut-out 
switches are operated the remaining motors will be connected only in parallel, and 
be regulated by the resistance steps of the controller, 6 claims. 


18,937. “‘improvements in or relating to eleotrio braking separats adapted 
ly for use in electric tramways.” The British Thomson-Houston Ry, 
Limited. (J. B. Linn.) Dated September 20th, 1898. Relates to electric braking 
apparatus, and has for its object to provide a system of connections which will 
obviate the slipping of whtels which occur when the brake is applied with too 
great a force. This is done by connecting the armature of each motor to the 
field of the other in a two-motor equipment. By this arrangement when the 
brake shoe upon any axle checks the rotation of the axle too much, the motor 
upon the sticking axle ceases to generate current, and the field of the other 
motor is killed, the shoe is released when the axles begin to revolve, 4 claims. 


19,938. ''improvements in safety dovioes for dynamo eleotr.o machines.” The 
British Themson-Houston Company, Limited. (E. M. Hewlett.) Dated September 
90th, 1899. Relates to & speed governor and a circuit interruptor combined. 
The invention is described as being applied to а steam engine. As long as the 
steam engine is running below a certain maximum speed, the governor rotates 
without effecting the switeh or the valve, but when the speed rises beyond the 
maximum desired, a pin strikes the adjusting screw in the end of a slot, pulls a 
bar and trips a latch; a weight then drops, cutting off steam from the engine, 
at the same time the switch blade is drawn across the contact closing the 
circuit of the shunt coil and opening the circuit braker., 6 claims. 


19,938. ''improvomenta in dg | devices for dynamo-eleotrio machines.” The 
British Thomson-Houston Company, Limited. (E. M. Hewlett.) Dated September 
20th, 1898. The dynamos in connection with the driving engines are in the 
electric circuit. The engine governors are connected mechanically to the 
engine and electrically to a source or current, so that if the engine races the 
governor will operate the mechanism and automatically shut off the power 
supply, and cut out the dynamos from the circuit, 6 claims. 


19,941. “‘Iimprovomeats in electrostatic measuring instruments." The British 
Thomson-Houston Company, Limited. (E. Thomson.) Dated September 20th, 
1898. Relates to electrostatic measuring instruments designed to measure high 
potentials, in which the combination of a vibrating needle, vanes for moving 
the needle, stationary inductors acting upon the vanes, a scale plate over which 
the needle moves, a case surrounding the instrument having a glass covered 
opening and a wire screen electrically connected to the case located over the 
needle. 12 claims. 


21,046. ''improved moans for driving the Indicators of etectrio motors.” 
The British Thomson-Houston Company, Limited. (E. J. Berg.) Dated October 6th, 10. 
Relates to apparatus whereby the drop in speed of an induction motor at the re- 
ceiving station may be made known at the generating station. Use is made of the 
fact that currents are developed in the induced member of the motor of a frequency 
corresponding to the slip, Ву tapping the windings of the induced member at 
Ыар с intervals currents may be taken off of a frequency corresponding to tho 
slip. If these currents be conducted to the generating station and the frequency 
of the currents there measured, @ result is obtained indicative of the speed of 
the induction motor. 9 claims. 


21,240. ''An Improved telephone oall countor.” Е. M. Richter. Dated October 
8th, 1898. Relates to telephone call counters, On inserting а connecting plug 
into a plug slecve of the telephone switch double levers and а pailet are 
moved to operate the pallet mounted on a shaft to engage a pallet wheel, 
thereby turning the same half a tooth, whereas on removing the plug the 
double levers and palict are returned to their initial positions, the broad tooth 
of the lever simultaneously completing the movement of and arresting the 
pallet wheel until the plug is again inserted. An arresting device is mounted 
ou the shaft for preventing the registration of calls not effected. 2 claims. 
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a rule, lighter vehicles and shorter trains were used than 
would be generally employed on a steam railway. When, 
however, the necessity arose of converting existing steam 
lines into electric, the current syatems of electrical operation 
were somewhat at a disadvantage. We believe we are 
correct in saying that the experiments that are being con- 
ducted on behalf of the Metropolitan and District Railway : 
Companies to test the applicability of electricity to railway 
working, are on the lines of previous electric railway practice 
in this country. It is doubtful, however, if such experimenta 
will be conclusive as regards the economy and efficiency of 
electrical working. It would have been distinctly interest- 
ing, and the chances of success might have been greater, 
if a system similar to that of Mr. Sprague's (which is now 
known as the multiple unit system) were employed. Reference 
has been occasionally made in these columns to the principal 
features of this method, and doubtless many of our readers 
are familiar with them. A train on such a system would 
be made up of a number of independent cars, each of which 
would be completely equipped with motors and controlling 
apparatus. The conditions fulfilled by such a train would 
be the simultaneous control of two or more independently 
equipped motor care, to start, accelerate, and operate at any 
speed up to their maximum, to slow down and apply auto- 
matio brakes, all with practically uniform «есь in each and 
every motor car. 

One of the most striking advantages СЕЕ by such 
an arrangement is the possibility of shortening or lengthen- 
ing the train to any reasonable extent without affecting 
the time of the service. One can hardly help speculating 
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on the losses that must arise on most of our suburban lines 


during periods of light loads. On the Metropolitan Railway 
one sees during certain portions of the day trains passing 
backwards and forwards comparatively empty, and probably 
the whole of the passengers could be, without inconvenience, 
p'aced in one car. At other times trains are inconveniently 
crowded, and doubtless the enormous rusb, necessitating long 
trains and heavy loads, means unpunctual service. Ап 
electrical railway employing в multiple unit system would 
be able to add cars up to the capacity of the platforms, and 
there ought not to be the slightest falling off in speed. In 
other words, as Mr. Sprague has already pointed out, such a 
system gives any required rate of acceleration or schedule 
speed up to the maximum, thus giving the highest schedule 
with any given maximum, and the lowest maximum with any 
given schedule. Necessarily the distribution of the driving 
power throughout the train needs a lees weighty driver than 
would be required if a separate locomotive were employed, 
and this fact, to some extent, affecta the question of bridges 
and overhead structures. Although the system, so far as 
thcory is concerned, has been well known for some years, it 
is only within the last two years that it has been practically 
adopted in actual railway practice. In 1897 the Chicago 
Elevated Railway adopted the system on the advice of Mr. 
Sprague, and one of the conditions that had to be met was, 
that the method of control was to be such that any number 
of cars во equipped could be coupled together indis- 
criminately without regard to their sequence; and, when £o 
coupled, by identically the same movement, they were to be 
controlled from any selected point, at either end of any car, 
and the rate of acceleration, traction coefficients, speed, and 
braking oonditions which characterise a single car were to be 
retained in & train unit no matter what the number of 
cars, At the present moment some 120 motor cars are 


employed on this line, and, judging only by the financial - 


resulte, the system merits the most carefal consideration on 
this side of the Atlantic. Taking two comparable periods, 
the difference in cost is most striking. In the case of steam 
the ratio of expenses to earnings, including taxes and 
licenses, amounted to 73:8 per cent., while in the case of 
electricity, the ratio of expenses to earnings was 45°4, and 
the total operating expenses per car mile, excluding 
taxes and rental, were less than 35d. Although we 
are aware of the difficulty of making comparisons between 
this instance and similar lines in this country, it is 
very interesting to see how the cost of operation compares, 
The Liverpool Overhead line in the year ending 1897 had a 
ratio of expenditure to revenue of 65°54 per cent. On the 
City and South London Railway the working expenses were 
5618. One has to remember that these lines have the 
disadvantage of being much older systems, and doubtless 
they might even with similar plant show better results if 
they were designed to-day. The objection to the multiple 
system is that the method of control must necessarily need a 
somewhat complicated apparatus, and a certain amount of 
skill and care in connecting up and disconnecting separate 
units. We do not, however, look upon such a difficulty as 
insurmountable, and it has to be borne in mind that main 
currents are not carried from car to car, but the electrical 
connections are necessary only for carrying small currents. 
Naturally such an arrangement as the multiple unit means 
emaller motors for cars and a greater space on the car 


trucks; at the same time a distinct disadvantage is that 
every саг is in a sense a locomotive, and a rigid inspection 
is necessary for every vehicle. We should imagine that 
repairs might occasionally figure largely; on the other 
hand, if a car breaks down it affects merely itself, and does 
not dislocate any other unit. It is difficult to realise that а 
multiple unit system would bs less in first cost than a train 
drawn by an electric locomotive, though the special work on 
the locomotive might more than compensate for equipping 
every car with electrical apparatus. At any rate, the system 
has to-day reached such a state that no engineer гевроп- 
sible for the design of an electric railway can neglect it. 


Luminous Rings THz physicists of late have been much 
in engaged in reviewing the achievements of 
Rarcficd Gases. their science during the century about to 
expire. They find that a few simple laboratory experiments, 
not considered to be of much account by contemporaries, have 
turned out in after years to have been the beginning of great 
revolutions in theoretical science or industry. Hence, 
perhaps, the marked tendency among the speakers at the 
British Association meetings tə discover in every little 
novelty presented to their section the beginning of a revolu- 
tion which is to change everything in the coming century. To 
the plain man there do not appear to have been many of the 
Volta, Davy, Faraday or Maxwell type at the Dover meeting. 
One exceedingly interesting experiment, however, was shown 
by Mr. C. E. S. Phillips. A glass bulb was fitted with two 
iron electrodes which projeoted into the tube till they nearly 
met in the centre. The tabe was exhausted, and a dis- 
charge from an induction càil passed between the electrodes 
for a short time. The oif was then disconnected, and an 
electro-magnet applied to the electrodes во as to produce a 
strong magnetic field between the adjacent ends of the iron 
electrodes. Immediately a luminous ring appeared with its 
plane at right angles to the axis of the electrodes, and 
rotating about this axis. This ring was found to be nega- 
tively electrified. The plane of the rotation of the ring 
changes with the direction in which the exciting discharge 
is sent through the tube. The best explanation of this 
curious phenomenon given is that the rarefied air in the tube 
is dissociated by the discharge into positive and negative 
ions. The negative ions have been shown by J. J. Thom- 
son to bemuch more mobile than the positive ions, and they 
are consequently set in rotation by the action of the chang- 
ing magnetic field while the positive ions remain compara- 
tively quiescent. Mr. Phillips deserves much credit for his 
highly interesting and original discovery. 


A Third Class of Electrode.—Robert Luther has 
designed a form of cell in which there is obtained a 
reversible electrode of & metal which decomposes water, as, 
for example, the following: Lead in a mixture of calcium 
and lead sulphates in a solution of a calcium salt. In this 
case the potential difference at the electrode is ж = К log. 
k/(Pb’), bat (Pb) x (SO,") = k, and (Оа) x (80, = 
k,; hence т = K log. &, (Ca'). The availability of such а 
form of electrode is proved by the determination of the 
E.M.F. of chains containing such electrodes of zinc with 
those containiog ordinary electrodes, the values only differed 
by 0°001 volt. It is evident that the salts employed must 
be only slightly soluble, and must form no double 
compounds or mixed crystals. Fo: farther details consult 
Zeitschrift für Physikalische Chemie, Vol. 28, pp. 864—866. 
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THE INTERNATIONALISATION OF SOIENCE. 


THE ар reception which was given to the deputation of 
the French Association for the Advancement of Science 
which crossed the Channel early on Saturday morning last to 
attend the Dover British Association meeting, showed in a 
very conclusive manner that the narrowmindedness which 
has been recently evinced by newspaper writers and others 
over l'afaire Dreyfus obtains no sympathy or sanction 
from the sincere searcher after trath. 

We have no doubt that every Englishman present at 
Dover was profoundly convinced of the guiltlessness of the 
most modern of French martyrs and the орк existing 
among higher officials of the Republic of Liberty; but 
we have as yet failed to find in these conditions a reason 
for a rupture between scientific men of the two nations, 
Although science may do great things to help in the further- 
ance of the cause of , we hope that the day is far distant 
when political or like differences or disturbances will be 
allowed to interfere with the cordial relations existing 
between scientists all the world over. Science should be 
international, wide as the world, nay, it should be a nation 
of itself, a nation within nations. We showed to our cross- 
channel confréres on Saturday that whatever untoward 
events, to use the term of Sir Michael Foster in his pre- 
sidential address, may rock a people in a turbulent ses of 
strife, they are without the sphere of science. 

The question of next year’s Paris Exhibition is one requir- 
ing more thought before it can be settled to our satisfaction. 
It must be calmly considered with slow deliberation. We do 
not intend to proclaim to the world at large that we shall 
boycott all electrical exhibitors who take part, and that 
we shall devote many colamns to a description of the 
work of those who do not. This may be considered a wise 
stroke of policy for a contemporary, but we think it is a 

licy which should not have been proclaimed upon the 

ouse tops with the precipitancy which seems to have 
characterised it. Furthermore, it is not a policy which 
will be adopted by the ELectRicaL REVIEW, for we shall 
endeavour to see that /’affaire is not allowed to control in 
any way whatsoever the policy of a journal aiming to be a 
record of electrical science and its progress. We have 
other like feelings on this matter, bat we will not write 
them—we will merely remark that the questionable policy 
of boycotting is by no means confined to journalists; it 
might prove to be a policy to tarn and rend one, 

Returning to the French visit, Section A mainly interests us. 
The meeting of the Association, as & whole, has been very 
poorly attended, as we indicated last week, and the proceedings 
without any particular excitement; but the monotony of A 
was certainly relieved by the discourse of Prof. J. J. Thomson 
“On the Existence of Masses Smaller than the Atome," 
with its subsequent discussion, and the discourse of Dr. 
Oliver Lodge On the Oontroversy Concerning the Seat of 
Volta’s Contact Force," which had to be somewhat curtailed 
owing to the want of time. These addresses formed part of 
the arrangements made specially in honour of the French 
visit, and that of Prof. Thomson was followed by several 
speeches of welcome, worded in the most felicitous terms, as 
well аз some remarks by Sir Norman ee Ay upon his 
work in the particular field of research which formed the 
subject of the lecture. 

Sir George Stokes said he wished to show how cordially 
Section A welcomed their friends of the Sister Association 
across the Channel. The interchange of visits with its inter- 
change of ideas—both associations alike being engaged in 
the search for truth which is common to the whole world— 
tended to draw together the heart of the two nations as well 
as to sharpen the intellects of the individual, and therefore 
tended not only to the promotion of knowledge, but to the 
cause of peace and brotherly kindness between different 
nations. After a few words from Sir George on the subject 
of the discourse, Prof, Rucker, in his official capacity as 
secretary of the Royal Society, made some remarks 
to welcome their French colleagues, He said that 
it was very curious how the tendency towards 
internationalisation of science was gaining strength day by 
day. It had fallen to his lot as secretary to the Royal 
Bociety to already attend this year one international meeting 
in which the great scheme for an international catalogue of 


scientific literature was discussed. It need hardly bs raid 
that ascheme so great was surrounded by difficulties, never- 
theless there was & reasonable hope that an agreement would 
be come to which would help to the publication of such a 
work at the dawn of the new century. It had further 
fallen to his lot to go to Wiesbaden to meet German, Italian, 
and other friends to discuss the question of forming a 
union between the scientific academies of the world. Should 
this be carried out, and all those bodies put themselves into 
touch with one another, they would have reached that state of 
things in which they had an international court of arbitration 
to which disputes could be referred, and, further, a body 
which could discuss on scientific grounds questions of scientific 
interest. They would then be able to give to their various 
Governmenta, not simply the ideas of an individual or 
country, bat well thought out and discussed ideas of the 
united science of the world. 

Prof. Barker, of Philadelphia, after joining with previous 
speakers in the expression of admiration of Prof. Thomson’s 
paper, said that he had not the right to welcome them to Dover, 
bat the Atlantic was iu a few years to be a channel, and they 
in America hoped to have the pleasure not only of welcoming 
the French Association in that free and easy and delightful 
way, but the British Association as well. The suggeative- 
ness was that the time was coming when they wonld be able 
to leave America in the morning, to attend the sections of 
the B.A. through the day, and go home at night. They in 
America would extend to them all the hospitality which 
their continent contained, and if it was not big enough “ we 
will put on some more.” 

Dr. Oliver Lodge found it difficult to get away from the 
fascinating subject of Prof. Thomson’s address, but after a 
few comments regarding same he proceeded with his address 
on Ње “ Seat of Volta’s Contact Force.” When asked to say 
something on the occasion of the French visit, he remembered 
that this year the world was celebrating the centenary of that 
great Italian physicist, Volta. One hundred years ago Volta 
discovered the electric current. He discovered two facts— 
(1) that an electric current would be produced when two 
metals touched each other under liquid, and (2) that two 
electric charges are produced when two metals touched 
each other in a dielectric. It was strange, he said, that 100 
years afterwards the explanation of those simple facts was 
not even now complete. It was strange that a controversy 
had raged around the subject with greater or less vehemence 
all the time, and last year, or the year before, was resus- 
citated by Lord Kelvin. He regretted the absence of Lord 
Kelvin, as he took directly opposite views to his lordship on 
some points. He then proceeded, by the aid of blackboard 
diagrams, to explain what were the three facta which Volta 
discovered, and showed the points of difference between his 
own and Lord Kelvin’s views. In bringing his discourse to 
a premature conclusion, Dr. Lodge indicated that it was his 
intention to shortly pursue the subject further before the 
Physical Society of London. 


ELEMENTARY TREATMENTS OF ALTER- 
NATING CURRENT PROBLEMS. 


By W. а. RHODES, M.Bo, M. I. E. E. 


THE transition from direct current to alternating current 
problems is generally regarded by electrical students with a 
certain, and often abnormal, amount of fear and trembling ; 
and if we look for the cause of this awe and reverence in 
which the subject of alternating currents is held by the great 
majority, we shall, I think, find that the fault is not 
altogether the students’. mE 

A casual glance at any standard book on the subject is 
sufficient to show that unless the fundamental notions can 
be ‘expressed more simply the student, whose mathematical 
attainments are of a limited nature, cannot hope to gather 
more than a hazy idea, and he oertainly cannot learn enough 
to enable him to make use of his knowledge in a workshop 
or laboratory. - 

There appear to be two types of writers. The i class 
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is composed of the few who, by the aid of powerful mathe- 
matical analysis, can occasionally hit upon a new result or 
place an old result in a new and perhaps more interesting 
form. The second class comprises those whose sole aim is 
not to cater for the highest intellects but who rather desire 
to bring the salient points of the subject within the reach 
and understanding of less cultured minds. The abstruse 
writer provides only for those of his own class, or, perhaps I 
had better say, for the favoured few who, thanks to an 
academic training, are able to follow difficult mathematical 
demonstrations, and to whom the mathematics is often a 
greater attraction than the physical bearing of the problem. 
I do not wish to under-rate the value of the higher 
mathematics, because it is in a few cases absolutely 
necessary, but its use where unnecessary is pedantic and 
selfish. The mass of electrical readers who contribute most 


towards the advancement of electricity in its applications 


to commerce must be provided for, and the writer who by 
simple and at the same time accurate explanations can 
convey the fandamental principles of alternating currents 
to the non-mathematical mind, and show the application of 
those principles in the alternator, transformer, induction 
motor and such like machinery is of very great use indeed. 
Unless these principles can be accurately conveyed to those 


whose daily occupation it is to manufacture the machines, we 


cannot hope to make adequate dT 

The engineering workshop is the place from which ought 
to emanate improvements of all kinds of machinery. It is 
in the actual manufacture of a machine that the need of 
improvement beocmes evident, and the makers of any type 
of macbine are the most likely people to effect the improve- 
ments if on they understand thoroughly the underlying 
principles. The day of the frial and error process is fast 
becoming out of date. The only way now open is, having 
discovered a deficiency, to think out the true remedy and 
then apply it with a eure and certain knowledge that it 
must effect a cure. 

The manufacturer is unjust to himself if all that he can 
do is to find ont the defect, and he is compelled to go to some- 
one else to find the remedy. When the ability is there it is 
often a matter of greater difficulty to find the defect than to 
ascertain the remedy. 

Now, I am persuaded that in most cases mechanical and 
electrical problems can be approximately solved without the 
aid of abstruse mathematical calculations. 

If a good mental picture of the physical processes involved 
in the working of a machine is formed, it is better than all 
elaborate calculations. 16 was by means of mental pictures 
of lines of force that Faraday was enabled to p2rform those 
experiments which have led to the development of the 
modern dynamo. 

This method of mental and graphic representation is the 
one which onght to form the basis of every physical study, 
and the most successful teacher is he who [eres upon his 
students a physical conception of the subject—accentnated 
by experiment — before attempting to make quantitative 
calculations. He should only regard mathematics as a set 
of tools, some of which demand greater skill for use than 
others, and the rule should be never to use skilled labour 
when nnskilled serves the purpose equally well. 

No one would dream of using a steam hammer to drive 
in a tack, but many would require the use of the calculus to 
determine the maximum power which a generator of given 
E.M.F. and internal resistance could give to an «xternal 
circuit. "Why should almost every writer on alternating 
currenta perform an integration to determine the mean power 
given to a reactive circuit when the result can be arrived at 
by means of elementary trigonometry ? One conld multiply 
such examples almost indefinitely, citing cases in which it is 
customary to use more difficult methods than are necessary 
for the solution of simple practical problems. 

Simple symbolic reasoning is, if not necessary, at apy rate 
very helpful, but it is always eusier to attain results if the 
whole attention can be concentrated upon the conception of 
the problem. It is much easier to grasp a subject if written 
in English than in any other language, because the whole 
attention is given to the idea, and is not distracted by turn- 
ing to a dictionary to find the meaning of certain words. 

It is the same with alternating currents. If the whole 
attention could be concentrated upon the conception of the 
~eriodically variable quantities without the expenditure of 


to be hoped 


any appreciable thought on the mathematical processes, how 
much easier it would.be! Most electrical engineers are con- 
versant with the elements of algebra and trigonometry, bnt 
few have carried their mathematical studies much further. 
To bring alternating current literature within their reach it 
is neceesary, therefore, to use no more of the higher mathe- 
matics than is absolutely n , and whenever results 
cannot be obtained by elementary means they should be 
stated clearly and succinctly. 

I have a small book before me by M. O. De Bast, entitled 
* Elementary Research on the relations between Electrical 
Quantities in Alternating Current Circuite,” upon which 
the author must have spent much time in endeavouring to 
express his thoughts in the simplest possible manner. Not 
a single application of the calculus is to be found in the 
whole book, and yet problems concerning circuits containing 
indactance and capacity are considered, as well as an 
extremely interesting treatment of polyphase circuits. It is 
that an English translation will quickly be 
obtainable; it should attract the attention of non- 
mathematioal readers. The idea which pervades the whole 
book is to place physical conceptions prominently before the 
reader, and to use only simple mathematics where necessary. 


THE BRITISH ASSOCIATION. 


Or recent years the annual gatherings of the British 
Association for the Advancement of Science have been 
regarded ав a series of more or less scientific entertainments 
on a large scale, or one great picnic party whose festive and 
social proceedings were interspersed with snatches of science. 
The series of meetings which have just been brought to a 
conclusion at Dover have tended to confirm rather than to 
weaken that view. It has been stated in several quarters 
that the weather would to a large extent decide for or 
against the success of the meetings on account of the large 
number of social events, visita to реч of interest, &c., 
forming part of the programme. We imagine that socially 
considered there is little room for disappointment in spite 
of a thunderstorm, and it is very probable that in certain 
sections the pa and discussions were of value, but we 
have some hesitation in saying whether, from an electrical 
ри of view, the proceedings may be considered satisfactory. 
e do not like to write the word “failure,” but we will 
leave our readers to form their own opinion from the list of 
the papers, &c., which we. publish further on, and from the 
reports or abstracts thereof appearing in our other columns. 
he Mechanical S»ience tion (G) was 5 
fortunate in having so able a president as Sir Wm. H. 
White, the chief constructor to the Admiralty, whose very 
wide knowledge and experience proved of great value in the 
several discussions—in fact, we might almost say that he was 
the heart and soul of the discussions. What he said was 
always of interest, whether it was on the Niclausse boiler, 
the Parsons turbine, the use of electricity on shipboard, or 
any other subject. 


judiced against the turbine system as regards 

but eight or ten days under continuous trial under all possible con- 
ditions, speeds, &c., quite convinced him as regards the usefulness of 
the particular engine. Now he was merely waiting for the time 
when the very crade contrivance which they called the reciprocating 
engine, would be a thing of the past. Anyone who bad been on the 
Turbinia would have remarked the extreme absence of vibration, the 
absolute ease with which the turbine was manipulated, and the 
extreme rapidity with which fall pressure steam could be placed on 
the engine in time of emergency. On the Turbinia there was no 
e, but Mr. Parsons had now shown that the 


reversing eD 
difficulty been overcome. In regard to the consumption 
of this engine.—The steam turbine, as applied to electrical 


purposes, had, of course, been frequently tested, and those tests 
showed, he thought, that 15 lbs. of steam per I.H P. per hour was 
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he took it that that had been done by Mr. Parsons. 
asked, could Mr. Parsons tell them what was the steam 
consumption per effective н>», not per IH. r.? Mr. Parsons 
replied that it was 283 lbs. After further comments from 
Prof. Dankerley, another speaker said that Mr. Parsons had adopted 
the true principle of the rotary engine. They had bad hundreds of 
patents for rotary engines, but 99 out of every 100 were reciprocating 
1 The er asked whether, as the 1 E P. 

only been obtained inferentially, the author could tell them of 
practical methods of finding absolutely the 1 H.P. either by measuring 
the thrust on the screw shafts, or by other means which might have 
suggested themselves to his mind, because, as soon as they brought 
this engine into use, they would want ready methods of fin 
actually the 1. E. . without trus to inferential methods. Sir E. 
Oarbutt said that they all had а prejadice against this class of 
engine, because it swallowed a large amount of steam. But Mr. 
Parsons had bad this engine in electric lighting stations for 10 years, 
and he ought to be able to give them some figures of consumption for 
work done, say, per unit of electricity. It he could give some standard 
to compare it with o reciprocating engines, then they might 
be able to find ont whether it would be a fuel consumer, or whether 
a good deal of work was being got ont of it. It he could give them 
those figures per pound of fuel, showing what he did in electrical 
stations, it might enable them to form a judgment. 

Mr. Barker, the eer-in-charge of the Oambridge electricity 
had charge of 15 steam turbines of 1,000 E P. 
for six years. He could speak with certainty first of all as to 
their great endurance. He ran the 120-xw. set for a whole year. 
Not one penay bad baen spent upon up-keep, and at the end of 
the time to intents and purposes the engine was in as good 
a state as on the first day of the ron. Another engine for the three 
winter months ran for 20 hours a day with exactly the same oil, 
it turned 600,000,000 revolutions, and at the end of that time they 
could not detect any appreciable depreciation in any dr ТНТ Bearing 
tubes had been put in to the best of his knowledge and belief. One 
whica came down with the engine six years ago was stil] in use, For 
a meeting in London һе moved two tubes at the end of four years, 
and they were then in an absolutely good condition. Unfortunately 
all the tabulated statistics of electric lighting stations were made 


on the basis of во many pence per unit for coal per unit sold. Oam- | 


bridge stood next to Dover, where coal was the most expensive of any 
station known. There was an initial charge of something like 7s. per 
ton to be paid for carriage, &c. In all the returns made of the Cam- 
bridge station there was not a singlo word said about this. The cost 
of coal per unit sold was 3d. at Leeds. At Cambridge it was very 
nearly ld. He had no ordinary engine at the works; they were all 
turbines, so that they could not get the credit of any other engine. 
The president intimated, in reply to questions by Sir Е. Carbutt, 
that Mr. Parsons would be able to give a comparison under the same 
conditions of machinery on the two systems. 

Another er, hailing from the Scarborough electricity works, 
said he could confirm the statements of the previous speaker from 
experience at Scarborough. Although coal was rather expensive there, 
they had no reason to complain. 

Mr. Parsons, in the course of his reply, intimated that the indicated 
dynamometer tests of turbines Һай been made by Dagald Olerk six 
years ago, and resulted in figures which formed a basis on which they 
could make an exact estimate of the steam consumption per B. P, 
and the dynamo efficiency was within 2 or 3 per cent. On that 
basis the steam efficiency of the turbines up to 900 up. had been 
estimated with the greatest accuracy, and the best result was about 
16 or 17 los. per z. H P., which was about 15 Ibs. IHP. An 
exact comparison had been made in regard to consumption 
between the Newcastle companies. The coal per xw. in the two 
stations was almost indentical, almost within 1 per oent. One 
station bad compound rotary engines by Robey, and Brush dynamoe, 
and the other had turbines. Both stations used Lancashire boilers. 
The consumption was about three times what it ought to be, 7 to 
10 lbs. of coal per K P. 


After the thanks of the section had bzen accorded to 
Mr. Parsons, Mr. Mark Robinson’s paper on ће “ Niclausse 
Water-tube Boiler” was read and discussed. We refer to 
this in our “ Notes” columns. 

The paper of Mr. Alexander Siemens on “The Use of 
Electrical Machinery on Shipboard,” which we shall publish 
next week, gave rise to a discussion, and Sir Wm. White’s 
comments on the extent of the adoption of electricity in 
Н.М. warships, &c., for lighting and power purposes, which 
may be regarded as those of the Admiralty department, were 
exceedingly intereeting. We поре to refer to them next week, 

The joint Tober by Prof. W. F. Barrett and Mr. W. 
Brown on * The Electric Condnotivity and Magnet io Pro- 
poe of an Extensive Series of Alloys of Iron, prepared by 

. R. A. Hadfield," we may ор to have the pleasure of 
dealing with at a later date, The very extensive research 
forming the subject of Бе [aper has produced certain resulta 
which add to our knowledge of the electrical conductivity 
and magnetio properties of various iron alloys. Prof. 
Hudson Beare intimated to the section that he was making 
mechanical testa of the alloys for Mr. Hadfield, and it was 
thought by some who were present that these would be of 
considerable value when available. 


The following is a list of the electrical papers and 
reports :— | | 
Бастіон A. 
Prof. Н. L. Osllendar, F. R В, and H. T. Barnes— Preliminary Note 


on the Variation of the Specific Heat of Water. 
T. G. Bedford—Oa the Expansion of Porcelain with Rise of Tem- 


perature. 
Report on Methods of Determining Magnetic Force at Sea. (The 
report simply stated that there was notbing new to report ) 
Report on Elect:olysis and Electro Chemistry. 
Pref. W. F. Barrett, F.R.S.—Oa some Novel Thermo-Electric 
Phenomena. 
Report on Radiation from a Source of Light in a Magnetic Field. 
О. E. B. Phillips-On the Production, in Rarefi.d Gases, of 
Luminous Riogs in Rotation about Lines of Magnetic Force. 
E. H. Griffiths, F. R 8.—Note on a Form of Wheatstone’s Bridge. 
Prof. J. A. Fleming, F.B.8.—A Workshop Form of Resistance 


Balance. 
Dj. R. 5: Lehfeldt.—Oa the Theory of the Electrolytic Solution 


ressure. 
R port of the Committee on Electrical Standards. 
Prof. J. J. Thomson, F R S.—Oa the Existence of Masses smaller 
than the Atoms. 
Prof. Oliver Lodge, F.R.8.—Oa the Controversy Concerning the 
eat of Volta's Contact Force. 
Report on Baismology. 
Dr. L. A. Bauer—On Recent Magnetic Work in North America. 
тат n Platinum Thermometry, introduced by Prof. 
Oallendar. 


SzcTIoN G. 


Hon. О. A. Parsons, F. R S.—Oa Fast Oross-Ohannel Steamers 
driven by Steam Turbines. 

Mark Robinson, M Inst.O.E.—The Niclausse Water-tube Boiler. 

A. Siemens, М Inst. O. E.— Electrical Machinery on Board Ship. 

Prof. W. F. Barrett, F. R S., and W. Brown, B. Sc.— On the Electric 
Oonductivity and Magnetic Properties of an Extensive 
Series of Alloys of Iron, prepared by Mr. R. A. Hadfield. 

Sherard Oowper-Oowles, Assoc.M.Iast.O.E.—BSome Recent Appli- 
cations of Electro-Metallurgy to Mechanical Engineering. 

Wilfced 8. Boult, Assoc. M. Inst. O. —Bignalling Without Contact, 
a New System of Railway Signalling. 


In other sections there were papers on “ The Development 
of Chemistry in the last 15 years,” by Prof. A. Ladenburg ; 
Dr. G. Schott on '*Ooeanograpbhical and Meteorological 
Results of the German Deep-Sea Expedition in вв. Valdivia" 
(this paper contained, among other things, some very 
brief references to deep-sea soundings in connection with 
submarine cable work, and noted the great advantages 
obtained by employing electric motors for operating sound- 
ing apparatus); Prof. Н. E. Armstrong on “ А Peculiarity 
in the Behaviour of Electrol Sulphuric Acid; 
Mr. R. Donald on “ Municipal Trading”; Prof. Dewar on 
“The Solidification of Hydrogen” ; and a report on the elec- 
trical changes accompanying the discharge of the oe pe 
centre. The paper which had been announced on “ Electric 
Tramway Earth Currents,” by Mr. J. Swinburne, was not 
read. Mr. Thorneycroft dealt with “Steam Traction on 
Common Roads " in Section G, on Tuesday. 

On Monday evening Prof. Fieming delivered a lecture in the 
Dover Town Hall on “ The rascal of the Electric Current 
ani Wireless Telegraphy.” He explained that the object of 
bis lecture was, by a few experimental demonstrations, to 
direot the attention of his audience to consider the main 
conclusions reached after a century of investigation on this 
matter, and to indicate the problems which yet remained to 
be solved. After an exhaustive review of the discovery and 
development of the electric current, he said these principles 
had received their moat logical extension and completion in 
the evolution of the electro-magnetic wave telegraphy, which 
Signor Marconi had developed on stch a large scale in the 
last few years, In order to illustrate and explain the work- 
ing of the Marconi system of wireless telegraphy, the 
complete apparatus was established on the lecture table. 
Daring the progress of the lecture messages were 
despatched to the South Foreland and to Wimereux, and 
replies received. The recent application of eleotricity to a 
method of steering self-moving torpedoes by means of an 
electric spark and sensitive powder tube was mentioned, and 
it was demonstrated that, explosives could be fired by electric 
waves without wires. Some remarks followed as to the 
nature of the electric current. 

A wireless message was despatched to Boulogne for 
re-transmission to Como, where the centenary of the work of 
Volta was being celebrated, and a reply received, another 
message being sent to the French Association meeting at 
Boulogne. 
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On Tuesday there was an important discussion opened by 
Prof. Callendar, F.R S, on * Platinum Thermometry,” the 
speakers inoluding Dr. J. A. Harker, Dr. Chappuis, Mr. 
E. H. Griffiths, Profs. Carey-Foster, Burstall and Threlfall, 
and Principal Glazebrook and others. 

The electric tramway service at Dover was very fully 
appreciated by the members of the Asrociation, who made 
good use of it, the cars being each day crowded during the 

ter part of the morning and afternoon. The only fault one 
has to find with the system is the very long stoppages which 
occur at the single line passing places. But this, we suppose, 
is nnavoidable on account of the narrowness of the thorough- 
fares and the frequency of curves. 


PRESIDENT’S ADDRESS IN SECTION G. 


AN address such as that of Sir Wm. White is useful as mark- 
ing time on the progress of mechanical engineering. One 
of the cbief things dwelt upon was the size and power of 
steam vessels, some compariscns being made of the increase 
in dimensions during the past 60 years. In 1840 the 
Cunarder Britannia had a speed of 8} knote, carried 12 lbs. 
pressure, was 207 feet long, and 2,000 tons displacement 
with 750 H P. She burned 40 tons per day, or 5 lbs. per 
H P.-hour. To-day the Oceanic displaces 25,000 tons, is 685 
- feet long, and does 22 knote. We believe the power is over 
40,000. Ships have nearly trebled their speed, more than 
trebled their length, increased tenfold in displacc ment, forty- 
fold in engine power, quadrupled their H.P. per ton driven, 
and reduced their coal per H.P. to one-third. In 1840 one 
ton of machinery produced 2 H P.; to-day it produces 6 to 
7 H.P. Greater draught is needed; this has been kept com- 
paratively small by port facilities and shallow Suez canals. 

Curiously enough, the first Channel steamer was built in 
1821 by Denny, of Dumbarton, the ancestors of the present 
firm of famous shipbuildera. The President did not touch 
much on water-tube boilere, excepting as regards torpedo 
boate, the boilers of which we consider far ahead of thcee of 
our large cruisers. 

He did, however, refer to the steam turbine, the high 
speed of which enables weight to be so much reduced. 

Thus the 7urbinia, only 100 feet long ard 44} dis- 
placement, has run at 34 knots with three propellers at 
2,000 revolations, making 2,000 H P. with steam at 175 lbs. 
About 100 HP. is produced from each ton of propelling 
apparatus, or double the output of the lightest machinery 
in torpedo boats yet made: Mr. Parsons claims equal 
economy with the triple-expansion engine. Two destroyers 
are now preparing for driving by turbines; 10,000 HP. 
is anticipated, во the experiment is not small. 
no reason to doubt the success of the steam turbine on any 
power, and if at large powers Mr. Parsons is still successful 
with small propellers he will bave done good service. 

Further redaction in machinery weights and bulls, and 
improved forms of hull and larger dimensions with greater 
draughts, are the factors concerned in eecuring b:tter speeds, 
but in large vessels increase can only be slow. Unlike the 
small vessel the large vessel must reach 47 knots before 
the reduced resistance comes into play, which holds at 30 
knots for small vessels like torpedo boats. 

It appears that Mr. Parsons considers he could reduce by 
one half the weight of the engines and propellers of a liner 
by the use of his turbine. Liquid fuel also could effect 
probably a saving of 1,000 tons of weight on a first-class 
Atlantic liner. But liquid fuel is not yet found in anything 
like the necessary quantity for such ure, As regards material, 
1,000 tons of load could perhaps be saved by nickel steel 
in place of mild steel. Generally, the experience of the past 
will be reproduced in the future if at a less rapid rate. 

Probably the Oceanic, just sent out on her first voyage ani 
intended to run to time, may mark a halt for а time until 
higher speeds can be made with the same punctuality. With 
an Atlantic liner arriving to a printed time table, we may 
even look forward to a London suburban train arriving 
within an hour of its time. We would not, of course, 
venture yet to include the South Eastern and ite partner in sin. 

A sound steamship of large size seems to take very little 
notice of weather, its perils coming chiefly in regard to 
collisions or from internal causes. Waves hardly affect the 
largest steamers, 


But wesee 


ELECTRIO TRACTION PROGRESS IN THE 
NORTH. 


IT may be said without much fear of contradiction that at 
the moment the principal seat of progress in electric traction 
lies in the North. It is true that Newcastle, among other 
places, has achieved considerable notoriety by exhibiting & 
epirit of vacillation ; but when it is considered that Man- 
chester, Sheffield, Leeds, Glasgow, Blackpool, Bradford, and 
Hull are either provided with or have decided to adopt an 
extensive system of tramways, it will be seen that matters 
have progressed much more rapidly in the Northern 
counties than in the South of England. It is not easy to 
account for the difference between the two parts of thecountry, 
unless it arises from the greater enterprise in the Northern 
municipalities, for it must be remembered that electrico tram- 
way schemes in the North are being carried on almost 
entirely by the local authorities. We аге promised eome- 
thing exceptional in the way of electric tramways by the 
London County Council, but apart from this instance 
electric tramways in the South of England will be carried 
out mainly by companies. A special instance of the spirit of 
progress exhibited by Northern municipalities is that of 
Sunderland, which has embarked upon a scheme of tram- 
ways involving a capilal expenditure of £250,000. It is an 
interesting sign of the times that Corporations, after fol- 
lowing а somewhat slow policy in regard to electric lighting 
extensions, should in adopting electric tramways be prepared 
to pledge the capital of the ratepayers to euch a large extent. 
While one cannot help rejoicing at this, it is to be sincerely 
hoped that municipalities will not, in developing electric 
tramways, forget the almost paramonnt claims possessed by 
electric lighting. 

Unlike its near neighbour Newcastle, the Corporation of 
Sunderland has arrived at its present scheme of electric 
tramways with very little delay, and doubtless this in a 
measure arises from the very admirable and complete reports 
on the subject of electric tramways that have been issued 
from time to time by the Corporation. While other towns 
have been considering the merits of the various systems of 
electric tramways, a Sunderland deputation went to 
work and not only obtained valuable information 
regarding the operation and control of electric systems, 
bat they also made careful inquiries into the opera- 
tion of surface contact and conduit systems. The 
system, which is to be carried out in Sunderland, will include 
some 28 miles of electrically operated lines, and these will be 
made up of the original lines owned by the local tramway 
company, and an entirély new system which will be laid 
down by the municipality. The lines owned by the tram- 
way company were not extensive, being, in fact, hardly 4 
miles in length. The Town Council, availing itself of its 
powers under the Tramways Act, will obtain possession of 
this system for a sum of £35,000, although the total expen- 
diture of the company up to December, 1898, had amounted 
to £74,281. It may be remembered that a large contract 
in connection with the Sanderland tramways has been given 
to Messrs, Dick, Kerr & Co., but although this contrast 
relates to the reconstruction of the existing lines which are 
now worked by horse traction, and to the construction of a 
new route, it only forms a little more than half of the entire 
system which is to be carried out by the Corporation. 
Certain portions of the track are to be laid by Christmas, 
but apparently it is not expected that electricity will be in 
use before June because provision has been made for 
working most of the new lines by means of horse traction. 
It may be expected that the contracts will be completed by 
June 30th next year, but probably the difficulty of oom- 
pleting orders will result in a little delay ; moreover, it has 
to be remembered that the Town Council is allowed five 
years in which to complete the whole of the electrical scheme. 
One of the most difficult matters in connection with electric 
tramways is to obtain authentic figures as to the cost of 
operation, but the difficulties which have hitherto existed 
with regard to this are not likely to be present in the case of 
the tramways operated and controlled by a municipality, for 
the statutory returns which a local authority is compelled to 
make, will enable one to form an adequate opinion as to 
what it really costs to operate an electric line. The expecta- 
tions of the Sunderland Corporation with regard to the 
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working of the system are fairly moderate, and it is assumed 
that the annual working expenses for 22°77 street miles, 
including sinking fund and interest on total capital 
expenditure, the cost of purchasing the company’s under- 
taking, and sinking fund and interest on existing Corporation 
lines will be £38,778, while the annual receipts are expected 
to be £47,844. It is fully anticipated that the working 
expenses will be covered if 6,997,532 passengers are carried 
iu & year, or, 19,166 per day. The estimates show that 
28,048 passengers are expected to be carried every day, or, 
8,683,479 per annum, which would yield an annual profit of 
Some £9,666. In the light of experience gained at Stockton 
and Middlesbrough, the foregoing is an exceedingly mode- 
rate estimate, but we believe that one of the most significant 
causes of success in the operation of electric tramways 1з a 
5 and rapid service. In the case of Middlesbrough 
and Stockton an exceedingly bold course was adopted in 
regard to service, and, if we are not mistaken, the headway 
between the cars on the Stockton line does not average more 
than one minute; the success achieved on these lines is 
all the more remarkable, because it was felt by many autho- 
rities that electricity would not be economical if a quicker 
rervice than one of five minutes were adopted. The opera- 
tion of the New York line, however, modified many opinions 
on this subject, and at the present moment it is most difficult 
to ascertain what is the real limit of an economical service. 


THE ELECTRICAL ENGINEERS’ SWISS TOUR. 


Tux first annual meeting of the Institution, held in the 
most auspicious circumstances, has by common consent been 
voted an unqualified success. No less than 140 members, 
and 17 Jadies, took part in the reunion—8 company of quite 
unexpected dimensions, and which no organisation less 
ect than that of Messrs. Cook could have piloted tbrough 

its wanderings without disaster. Amongst those who were 
реа we noticed the President and Mrs. Thompson, Prof. 
erry (vice - president), Mr. Crompton (past - president), 
Messrs. Fawcus, Hammond, Mordey, Sellon, and Campbell 
Swinton (members of council), and many other distinguished 
members of the Institution. Many of the visitors took 
advan of the early start on Thursday evening, August 
81st, and enjoyed a night's rest at Baile before commencing 
the hard work of sight-seeing ; but the majority travelled by 


the later train on Friday morning, and arrived at Bale at 


6 o'clock on Saturday. No time was lost in getting to 
business, as we set out for Rheinfelden soon after 8 a. m. 
At an early stage the disccvery was made that the language 
favoured by the popular taste was a form of German, which 
put most of the party at a disadvantage ; strenuous efforts 
were made by Mr. Rolph, the indefatigable assistant secretary, 
and other interpreters, to surmount the difficulty, but as a 
matter of fact the machinery and works spoke for themselvee, 
far more eloquently than any human tongue. 

The magnificent display of generating plant of 16,800 н.р, 
was most impressive, and formed an excellent introduction 
to the sights that were to follow. 

After spending several hours on the station and the 
hydraulic works connected therewitb, the party proceeded on 
foot, through picturesque surroundings, to an hotel in the 
village of Rheinfelden, where the directors of the works had 

rovided an excellent luncheon. Light refreshments were 

anded round in the en, in the short interval of waiting, 
to those members of the party who wore the badges thought- 
fully furnished by the committee ; many members who had 
previously worn these in their pockets, perbaps from natural 
modesty, were now observed to don them somewhat 
hurriedly. 

Daring luncheon, according to the local custom, short 
speeches were delivered ; the first speaker was Dr. Frey, the 
general manager of the works, who said : — 


Honoured ladies and gentlemen !— The Oompany of the Rhein- 
felden Power Works, the directors of which are represented by Mr. 
Rathenau (the general director of the Allgemeine Elektrici'üts 
Gesellschaft), who is the founder of our enterprise, welcomes the 
gentlemen of the Institution of Electrical Engineers. It isa great 

re to us that such a noble company of the electrical profession 
honoured us with a visit in order to examine this great under- 


taking on which, during the past four years great sums of money, as 
well as energy and kaowledge, have b:en spent; and since the work 
was completed it has already had & grand effect upon the industrial 
development of Rheinfelden and ite surroundings, and also promises 
to remunerate those who undertook it. Of oourze, you, during your 
short visit, have only seen a small portion of our works and instal- 
lations; you have also noticed that a great portion of the power 
generated by the turbines is utilised in our immediate neighbour- 
hood in three great factories, but the other portion is transmitted 


dy subterranean cables and overhead wires t» transformers and sub- 


stations, and thence to a great number of factories for motive 
power, and to several townsbips for lighting purposes. We sincerely 
hope that the slight insight you have had will enable you to form 
an idea of the entire undertaking. We also hope that on your 
journey through beautiful Switszsrland you will many times 
similarly impressed, and we dare to hope that as we shall always 
think with pleasure of the visit of the Institution of Electrical 
Engineers, so you will also keep the undertaking of the Power Trans- 


mission Works of Rheinfelden in remembrarc». 


I ask the gentlemen of the Power Transmission Works of Rhein- 
felden to lift their glasses and to drink with me the toast for the 
welfare of the Institution of Electrical Eogineers of England!” 


Prof. Thompson, in his reply, gave a brief. résumé of Dr. 
Fcey's speech in English, and proposed the toast of the 
Rheinfelden works. 

The next speaker was Mr. Emil Rathenau :— 


Ladies and gentlemen:—I think I am the only person here who 
really bas no right to be here, because I am not a member of your 
honoured Society. . . . . Iam sure you will see many thinge 
in Switzerland in the highest state of perfection, and you will go 
back to. England having gained in knowledge; but what would you 
say if I invited you to Berlin? (Cheers) 

Well, if you do come, І shall be very pleased to entertain you 
for two or three days, and I am sure, if I ask you, Messrs. Siemens 
and Halske will also invite you. (Applause.) 


Mr. Rathenau suggested that the visit might be combined 
with an excursion to the Paris Exposition next year, and 
concluded by drinking the health of Dr. Thompson, the 
President, in which all joined heartily. 

Mr. Crompton, rising to propose the health of Mr. Rathenau, 
said that, being one of the older men of the profession 
(^ No, no!”) he knew how Mr. Rathenau had fought for 
the electrical ша industry, and how by his energy 
and perseverance he brought the electrical industry of 
Switzerland and Germany to its present position in the 
world’s commerce. Mr. Rathenan saw what enormous pos- 
sibilities there were for the employment of capital, and had 
done for those countries what we wanted someone to do for 
Eogland. If that had been done 10 years ago we should not 
now see so many orders go elsewhere, and we look to 
the Institution to uce a man like Mr. Rathenau. 
Mr. Crompton concluded by welcoming the suggestion of 
a visit to Berlin; and the health of Mr. Rathenau was drunk 
with cheers and choral honours, not a litt'e to the astonish- 
ment of the orchestra, which was simply drowned. The 
curious little ascending runs with which the band accom- 
panies and prolongs the German Hoch " were by no means 
ра by the Englishmen, who found the unaccastomed 
addition to their cheers somewhat disconcerting. 

Mr. Rathenau's son having replied on behalf of his 
father, toasted the adventurous ladies who had come so far 
to look at machinery; the gentleman who responded for them 
pointed ont the beautiful mountains, beautiful rivere, and 
beautiful electrical works! 

Mr. Rathenau's generous offer will, we understand, be 
accepted for next year, but will not be combined with a visit 
to the Paris Exposition, as it is felt that the two events 
would constitute too large a programme; moreover, the 
Institation will, in any case, be represented at the Exposition 
by an official deputation to the Electrical Conference. 

After lunch we adjourned to the railway station, and 
having taken leave of our hosts, proceeded to Baden, where 
Mr. С. E. L. Brown cordially greeted his old friends, and 
led the way to the works of Brown, Boveri & Co. There 
the party was split др, and each group was conducted through 
these worke, splendidly equipped with modern machinery and 
fall of alternators, motors, &c., chiefly of the three-phase type, 
in process of manufacture. Our own group suffered from a 
monopolist who wanted to discuss three-phase induction 
motors for traction with our guide, to the exclusion of all 
other men and things ; this factor—an induction factor, во to 
speak—was the cause of our group dwindling away to two 
or three members, the rest, seeing no prospect of obtaining 
information from our leader as tothe machinery, &c., having 
joined other groups. The chief objects of interest in the 
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works were probably the huge alternators, six of which were 
of 2,000 H P. and upwards, and 25 were over 1,000 H. p.; 
most of these were of the inductor type, which seems to be 
very generally adopted in the Swiss works. A large switch- 
board for a carbide plant excited much interest, the switches 
being designed to break a load of no less than 2,000 kw. 
each, at 16,000 volts! It is very noteworthy that, in the 
case of all large switchboards, the working parts are placed 
behind the board, and operated from the front by means of 
levers ; no part of the electrical circuits, or metal connected 
therewith, is placed on the front of the board. ! 

After taking leave of Mr. Brown the party proceeded to 
Zurich, which was the headquarters for the greater part of 
the time; some annoyance was occasioned by the necessity 
of sharing rooms, owing to the heavy demand, and one load 
of luggage went astray, but these little difficulties were soon 
smoothed over, and the visitors passed the week-end in 
enjoying a rest, in excursions on the lake, or in walks to 
points of interest in the neighbourhood. | 

(To be continued.) 


ANIMAL ELECTRICITY. 


By W. 8. HEDLEY, M.D. 


GALVANI'S experiment was this:—Laying the nerve muscle 
preparation on а glass plate, the nerve was raised with a glass 
rod, and then being allowed to touch the muscle, a contrac- 
tion ensued. This was the demonstration of animal elec- 
tricity, the existence of which Volta had denied. But 
Volta proved his assertion (which Galvani had denied) that 
. metals in contact with a fluid produce an electric current. 
The demonstration of this latter fact was the discovery of 
the Voltaic cell.“ | 

Animal and metal currents were first clearly differentiated 
by du Bois-Reymond. Не considered, and it is difficult to 
prove the contrary, that a natural electric current exists in 
normal resting muscle, * current of rest." During the action 
of the muscle he proved the existence of a current in the 

ite direction to the “rest current." This was called 
“the negative variation,’ now known as the “current of 
action.” Hermann combats the opinion that a resting un- 
injured muscle shows any current, and holds that the so- 
called “current of rest" is the result of chemical or other 
inequalities due to the injury. The views of English 
physiologists are as follows :— 

1. Normal muscle or nerve gives no current. 

2. Local injury produces a current through the muscle 
from the injured to the living 

3. Local action produces a current through the muscle 
from the active to the resting part. 

Thus an injured or an active muscle produces electro- 
motive force, and as in the Daniell cell the current goes 
from the active plate (the zinc) to the copper, so does cur- 
rent travel in the injured muscle from the injured part to 
the sound part. When the circuit is completed through a 
galvanometer, of course the direction is reversed, and it is 
usual to describe the direction of a current in its relation to 
the gulvanometer. The manifestation of the sudden differ- 
ence of potential which is the result of stimulation is some- 
times spoken of as the “excitatory variation ” when the 
muscle is referred to, and ав the “action current when the 
galvanometer is referred to, 

The Negative Variation.—If a muscle giving the muscle 
current (“ injury current") be tetanised, an action current 
will proceed from the uninjured to the injured part, i. e., 
from the part more capable of action to the part less 
capable of action. This current being in a direction 
opposite to the muscle current (injury current) constitutes a 
counter electromotive force which tends to cut down or 
diminish the muscle current, and this diminution is the 
“ negative variation" of du Bois-Reymond—“ action current 
of Hermann." 

The Diphasic Variation.—A. contraction wave propagated 
along the fibre of an uninjured muscle is accompanied by an 


* For thie and a porticn of the following, see Therapeutic Elec- 
tricity," by W. S. Hedley, M.D. (Churchill, London.) 


electrical disturbance travelling from the active to the rest- 
ing part, and this variation (as revealed by a galvanometer 
uniting two electrodes placed at an interval on the surface 
of a muscle) is double or diphasic for the obvious reason 
that the action is not simultaneous throughout the muscle, 
but requires time for its transmission. 

By far the most striking manifestations of animal elec- 
tricity are, of course, to be found in electric fishes; here the 
nerve surfaces represent the active element of the battery, viz., 
the zinc in the Daniell cell. 

The electromotive action accompanying voluntary mus- 
cular contraction in the human eubject bas been demonstrated 
by du Bois-Reymond, and that accompanying tetanic con- 
traction from electrical stimulation by Hermann.  Phy- 
siologists consider that the variation of electrical potential 
from the beat of the human heart has been demonstrated. 
]t is by some regarded as proved that the white columns of 
the spinal cord give electrical signs of nerve action, and even 
that action currents are manifested by the grey matter of 
nerve centres. The skin of all animals is traversed by an 
electrical current from without inwards. This is considered 
to be caused chiefly by cutaneous glands, but partly by the 
skin itself, as is proved in the case of the eel, whose skin has 
no glands. The action of light upon the retina causes an 
electrical change, i. s., a current accompanies retinal activity, 
as it does muscle activity. Indeed, it is probable that elec- 
trical phenomena always accompany vital action. 

Certain of the above points have been carefully studied by 
Sir J. Bnrdon-Sanderson, and his latest contribution to the 
subject comes in the form of the Croonian Lecture delivered 
before the Royal Society, for an abstract of which we are 
indebted to the pages of Nature, As might be expected 
from the direction of his previous investigations, it was the 
electrical rather than the chemical or mechanical con- 
comitants of the function of muscular action that chiefly 
engaged his attention. But it was necessary to begin by 
explaining some points in connection with the mechanical 
effects. These could be investigated in two ways:—(1) By 
observing and recording the changes of form а muscle under- 
goes when, in response to a stimulus of short duration, it 
acts isotonically, as in lifting a weight; or (2) by observing 
the increase of tension which occurs in overcoming a re- 
sistance, 5.в., when it acts isometrically. The latter method 
is the best when dealing with an entire muscle, but isotonic 
conditions are preferable when estimating the time occupied 
by a single element of muscular structure in developing its 
maximum tension under stimulation. 

The method employed consists in observing the change of 
surface form that occurs in a muscle when a single break 
induction current is led through it in such a way that the 
observed surface is at the cathode. A sersitised plate moves 
behind a slit, upon which a magnified image of the cathode 
(moving freely with the muscle) is thrown. An observation 
thus made shows that the process of contraction at the point 
immediately excited, i. e., at the point immediately underneath 
the cathode, attains its greatest activity before the end of the 
first hundredth of a second. It is known, as already stated, 
that an electrical change, an action-current, accompanies the 
mechanical change, t.e., the change of form which a con- 
tracting muscle undergoes. Are the change of form and the 
electrical variation synchronous, or does one precede the 
other? On connecting two parte of the surface of a muscle 
through a capillary electrometer or other galvanoscope, it 18 
found (1) that similar parts in a similar physiological state 
are cqui-potential; (2) that in similar parts, but in a dif- 
ferent state, there is a difference of potential the lees capable 
of function, i. e., the leas living being negative to the more 
living; (3) that transitory differences of pctential arise 
between two parts of the living surface when the one is 
active and the other resting, the condition of rest or fitness 
for function being denoted by relative “ positivity,” dis- 
charge of function by relative “negativity.” The “first 
fundamental experiment was then described. A parallel 
fibred muscle (curarised) is submitted to an instantaneons 
stimulus at r. 

— >= == ee 
T 

The result is that a wave of excitation passes along each 
fibre, its progress being marked by electrical and mechanical 
change. The latter consists of an alteration of shape or 
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contour in the contracting muscle. If we have two con- 
tacta, p and d, applied to different parts of the contracting 
muscle and connected through a galvanometer, the electrical 
effect of the stimulation appears; it consiste in the sudden 
manifestation of a difference of potential between the two 
parts of the coatracting muscle. 

Now, reverting to the mechanical effects (alteration of 
contour) produced by the stimulation, the photographed 
curve represents the wave of excitation as it starts from 
the point of stimulation, r, affecting first the near contact, 

, and then the distant one, d. But if, by tying а tight 
Tigatare across the path of propagation we limit the observa- 
tion to what happens at one contact only, we find that the 
curve has assumed an entirely different form.” It is na- ural 
to conjeoture, and capable of proof, that the difference of 
contour in the two experiments represents the arrival of the 
wave of excitation at the distal eleotrode, d. A curve repre- 
senting the change which occurs in the difference of potential 
between the surface of contact, р, and the rest of the surface 
of the muscle during excitation can be obtained by calcula- 
tion from measurements of the polar ordinates of the curve 
resulting from the first experiment. Assuming an identical 
curve at 4, but relating to a period 15,000ths of a second 
later, we may obtain the curve which expresses what must 

the successive differences of potential between p and d, 
when the effect of the change at d is not cancelled.” If the 
curve be deduced from the second experiment, $.e., where the 
change at d is cancelled, it coincides with that obtained by 
summation, where the change at d is not cancelled. There- 
fore, from p, we can obtain the curve which expresses the 
suocessive differences of potential required, and the deter- 
mination of the тешр variation ought to be the 
aim of such experiments. 

The curves that represent the change of contour also 
represent the electrical response to excitation. The electrical 
state of the muscle when at rest depends upon the way in 


which the effect of the wave of excitation at the distal elec- 
trode is cancelled. If this be done by applying a ligature 


batween p and d, the contacts remain equi-potential; if the 
270 of the nerve to which d is applied be de-vitalised, e. g., 

y heat, the unexcitable dead surface is found to be strongly 
“negative” to the other. 

It thus becomes evident that the phenomena observed 
depend exclusively upon the state of the surfaces of contact, 
and consequently when the distal contact is cancelled on that 
of the proximal contact only.” 

Having considered the electrical results of a single instan- 
taneous excitation, further experiments were detailed, show- 
ing the electrical conoomitants of continuous contraction. 
It has been contended that the continuity of voluntary mus- 
cular action is apparent only, and an identity. in sound 
emitted by muscle contracting normally, and one contracting 
under a series of instantaneous stimuli, has been adduced in 
favour of this view. “It is argued that because we can 
produce continuous contraction (artificial экенин, by dis- 
continuous stimuli, that all continuous contraction is so 
produced.” Putting such questions aside, and limiting 
attention to the electrical concomitants of continuous action, 
it was shown that under oertain conditions a continuous 
contraction can be produced by a single uninterrupted 
stimulus, and that in reflex spasms there is no evidenoe of dis- 
continuity, at least, in the sence in which this term is 
ordinarily understood.” There is rhythm, but it is central, 
not muscular. If spasm be artificially produced by exciting 
the motor apparatus through a gensory nerve, the cells of the 
cord having been rendered hyper-excitable by a dose of 
strychnia, a prolonged contraction occurs, the graphic tracing 
of which is often indistinguishable from that of complete 
tetanus. Bat by analysing the electrical concomitants as 
recorded photographically, it is seen that the carve resembles 
rather that of complete tetanus interrupted at regular 
intervals than that of a series of responses to single instan- 
taneous stimuli following each other at poth of a second or 
more. Thus a single stimulus to the motor cells of the cord 
has produced a series of responses in the muscle, but, as 
already stated, the rhythm is central, s.¢., the motor cell has 
discharged its influence on the muscle at regular intervals, 
but the effect each time is that of continuous action. 

A further interesting point in this connection was 
adverted to, and lies in the fact that by means of the alkaloid 
veratrine we can abrogate the mechanism by virtue of which 


а muscle, after responding to an instantaneous stimulus, 
returns to its previous state. In other words, under the 
influence of veratrine a mascle once thrown into action is 
compelled to continue that action, and the electrical phe- 
nomena under such circumstances show the effect to be 
absolutely continuous. The curve resembles that of 
artificial tetanus, showing no undulation or unevenness. 
Although the excitation is instantaneous, the response is 
continuous, and it is remarkable that a muscle во treated 
preserves its functional capacity unimpaired. In other 
words, а veratrinised muscle excited by an instantaneous 
stimulus will lift as great a weight, or do as much other 
work, ав a normal musole excited by a succession of instan- 
taneous stimuli. 

The contractions of the heart are analogous to those of 
the skeletal muscles, but, of course, the “relative negativity” 
spreads radially instead of longitudinally, the electrical effect 
appearing to precede the mechanical; but the duration of 
the process is longer, and the rate of pro tion Blower. 

It was then explained that if the of the Venus’ fiy- 
trap be explored in a similar way, changes occur analogous 
to those observed in the ventricle of the frog. But the 
interval of time between the culminations of the electrical 
response and that of the change of form is more obvious in 
the leaf than in the heart, for the reason, as the lecturer 
concluded by observing, that the mechanism by which the 
change of form shows itself works more slowly in the leaf 
than in the heart. 

It does not seem quite clear how far the above experi- 
ments having reference to the time relationship between the 
electrical and the mechanical concomitants of contracting 
muscle bear проп certain other views оп the same subject 
which certainly seem plausible. It is known that 
derangements in shape, produced mechanically, will show 
themselves electrically, i. s., will produce the electric state, 
end conversely, that variations in the electric state are accom- 
panied by derangements in shape. According to d’Arsonval 
given a surface that can bs disturbed mechanically, as, for 
example, in all liquid and semi-liquid bodies, similar pheno- 
mena occur. Therefore it is sought to explain action 
ourreants by variations in surface tension, and consequently in 
the electric state, which is due to the “ internal mechanical 
distortion that ovcars in every living tissue which is under- 
going change of shape.” There is little doubt that the 
mechanical event, the change of form in a musole, actually 
commences before it becomes арры It has bsen 
considered demonstrable that the electrical event actually 
accompanies the mechanical event. Could it be shown 
that the electrical disturbance is an event, actually as well as 
apparently, anterior in point of time to the actual change in 
shape, such an observation is clearly fatal to the last-named 


ry 


THE ELECTROLYSIS OF HYDROCHLORIC 
ACID. 


By D. TOMMASI. 


Тнв electrodes of the electrolyser being of platinum“, two cases 
may present themselves according to the degree of concentration of 
the hydrochloric acid. If the acid is concentrated, the anode is 
at'acked by the chlorine and then acts as a soluble anode; if, on the 
other hand, the acid is dilated there is also a liberation of products of 
chlorine but the platinum is not attacked. 

I will now discuss these different cases in succession. The elec- 
trolyser employed consisted of a (J-shaped tube. 

(a) Hydrochloric acid highly concentrated (D —1:2).—T wo molecules 
of hydrochloric acid in a state of solution absorb, in decomposing, 
78:6 cal.; but as the anode is attacked by the chlorine we must 
deduct from the 78°6 cal. the quantity of heat given off by the 
formation of the dissolved chloride of platinum, which tends to 
lower the electromotive force required to effect this electrolysis. In 
fact, the electrolysis of this acid can be effected with an eleotro- 
motive force far below 17 volt (78°6 cal) In this way a Daniell 
element (1 02 volt) and a zinc-cadmium element (‘36 volt) decompose 
hydrochloric acid fairly rapidly, with liberation of hydrogen at the 
cathode, bat without any production of gas at the anode. 

A single Dariell element is sufficient, if necessary, to decompose 
hydrochloric acid, but the electrolysis is effected very slowly. 

In order to get more certain results, I employed a Daniell element 


* The platinum used was chemically pure. 
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and a sinc cadmiam element, or a current with an electromotive 
force of 1:42 volt. After 20 hours the liberation of gas was still 
continuing at the cathode. The liquid of the electrolyser contained 
in solution a certain quantity of platinum. : 

I repeated this experiment, using an electromotive force somewhat 
higher than that indicated by theory as sufficient to decompose 
hydrochloric acid, two Daniell elements (204 volts). Under these 
conditions, the decomposition of 5 acid is very rapid, but 
notwithstanding this, we see no liberation of gas effected at the 
anode; at the end of an hour, however, we see a few bubbles of gas 
forming on thís electrode. After 20 hours the decomposition was 
still continuing with liberation of hydrogen at the cathode, and of 
products of chlorine at the anode. 

The liquid of the electrolyser, when evaporated in a water-bath 
and then calcined in a current of hydrogen, left a residuum of 
perfectly pure platinum. | | 
 Btill usiog two Daniell elements, the resulte obtained by electro - 
lysing different mixtures of hydrochloric acid and water were the 
same as described above. ЖН 

We observe a limit to this action with a mixture containing 10 per 
cent. of bydrcchloric acid; and, in fact, the quantity dissolved is 
quite infinitesimal. ! | 

(b) Dilute hydrochloric acid. 

Hydrochloric acid (р = 1:2) .. 5 cubic centimetres. 
Distilled water eee eee ees 100 » 99 


As soon as the circuit is closed, we see gas given off at the negativo 
electrode only. After some time, the liquid in the positive branch 
of the (J-shaped tube serving as electrolyrer is slightly tinted yellow, 
and at once discolours litmus paper planged into it. өт 

The current was passed into it for 100 hours and then the liquid 
wed ЕЛЫ t» analysis, which did not reveal the slightest trace of 

atinum. . 
E Oa working with more and more diluted solutions of hydrochloric 
acid, the results obtained were always the same, which proves that, 
whatever may be the dilution of the acid, oxides of chlorine are 
constantly being given off accompanied perhaps by some traces of 
free chlorine arising from a secon action. e 

But do these oxides of chlorine proceed from the decomposition of 
the hydrate Ci 6 H or from the oxygen of the water acting on the 
hydrochloric acid ? 

This it is impossible to fiad out, for these two reactions may be 
produced either separately or simultaneously. 

Ia order to make sure that in the electrolysis of hydrochloric acid 
oxygenated compounds of chlorine really are produced, I precipitated 
the liquid of the electrolyser by a slight excess of nitrate of silver, 
I then filtered it and added zinc and sulphuric acid. | 

After some hours the liquid was filtered and nitrate of silver 
added to it which gave rise to the formation of a precipitate of 
chloride of silver. This reaction proves the presence of oxides of 
chlorine, and leads us to suspect amongst them the exis'ence of 
hydrochloric acid. 

I do not think, however, that in the electrolysis of concentrated 
hydrochloric acid hydrochlorous acid can be formed, for this as soon 
as produced would be decomposed, in the presence of hydrochloric 
acid, into water and chlorine. | 


PROGRESS IN THE CALCIUM CARBIDE 
INDUSTRY. 


By JOHN B. О. KERSHAW, F. I. O. 


Tax manufacture of calcium carbide continues to attract more atten- 
tion from capitalists and from company promoters than any other 
branch of the electro- metallurgical industry. 

In the issue of the ELEoTRIOAL Revrmw for January 13th, 1899, 
the writer gave a list of 32 places where works for the production 
of calcium carbide were in operation, and of 19 places where similar 
works were in course of erection. 


— 


Taste I.—Oaccrom Олввіри Works IN EUROPA AND AMBRICA. 


Country. No. in operation. No. erecting. 
Franca T ee 21 5 
Switzerland ... 6 5 
United Kingdom 3 1 
America . 5 4 
Germany - 4 X. 
Austria 3 | 5 
Italy 3 2 
Spain . 1 1 
Sweden j 1 ae 
Norway i | 2 
Russia 1 
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Since that article was written, the carbide worke at Ijace, Epierre, 
Chedde, Serres, and Giffre have been started, and works at the fol. 


lowing additional places have been planned, and are now in course of 
erection :—Lourdes, in the Hte. Pyrenees; Niagara; Petrorzani, in 
Hungary; Hagneck, in Switzerland; Foligno, io Italy; Paternion, 
in Austria; St. Felix, in France; Bellegarde, in France; Binnakoski 
Falls, in Finland; Gurtnellan and Amsteg, in Bwitzsrland; Ville- 
longue, in the Hte. Pyrenees; Ohandiére, in Canada; and Arudy, in 
the Hte. Pyrenees. 

Ia a paper read before the recent Acetylene Congress at Buda-Pesth, 
Guilbert, of Paris, gave details of the plant and machinery at each 
of the 21 carbide works now operating in France. These works aro 
located in the two mountainous districts of the Hte. Savoy and the 
Hte. Pyrenees, and all utilise water power. Soveral of these works 
were omitted from the present writer’s previous estimate of the 
number of carbide works in operation. 

The amended numbers are given in Table I. 

From Guilbert's paper mentioned above, the figures in Table II, 
relating to the н.р, utilised and available for this manufacture in 
France have been taken :— 


TABLE II. 
Hoass-Powgs UTILISED IN FRANCE roa CapBipws PRODUCTION. 


1 — — —— 


Horse - power. 


| 
Works. | = 
| 


Utilised. Available. 
Bellegarde { i i pos | е 
Ohapareillon - 800 as 
Ohedde... és | 2,000 12,000 
1. 1,250 2,520 
La Bathie { 2. 1.500 | i 
N. D. de Briangn — | 3,000 К 
Epierre Si : 2,600 is 
Bt. Béron i € 2,000 4,000 
Bechilienne ... ns | 1,200 3,500 
Serres ... RU 600 E 
Giffrte. P 880 2 
Froges... pa те 275 ise 
Li Praz РУ See ? 15,000 
Albas ... — 1,450 - 
Arudy ... T T 300 2, 000 
Cram а ... РЯ тей 
Caatelot T es 7 2,500 
Marszac ies — 350 oe 
Salies du Salat $ed 300 800 
КОО ТС К олы эзы. сы 
Тоѓаје .. ... 20,505 50 300 


——— ——— —M— M— MM — — — — M MÀ a Wi 


Oatside France, the more important developments in connection 
with this manufacture are occurring at Ijace, in Hungary, where 
8,000 E P. is available, at Niagara, where the Union Carbide Works, 
of 10,000 up, is being erected, at Ohandiere, in Oanada, where 
020 H P. is to be utilised for carbide production, and at Sarpsborg in 

orway. 

The АТА in use in the 47 works now in operati: п vary greatly 
in design and construction. According to one authority, a return is 
being made to simpler forms, many of the highly complicated struc- 
tures which formed the basis of patents having, on trial, proved of 
little practical value.* : 

At genthal, ia Switzerland, the furnaces are merely chambers 
of refractory fire-bricks, into which weigh-boxes of sheet-iron, contain- 

the charges of lime and coke, are pushed. 

orchers has patented a new furnace, which is designed to utilise 
the heat lost by radiation and conduction from the furnace walls. 
The furnace body is of sheet-iron, and is provided with a water 
jacket. The steam generated during the passage of the ourrent and 
the cooling of the fused carbide is used for power generation 1 

At Bellegarde the Bertolus form of furnace is in use, S while at St. 
Marcel, in Italy, the furnace patented by Memmo has been adopted.| 
It is interesting to note that at Langentbal, at St. Marcel, and at 
Bellegarde-sur- Valserine, triphase current is being used with success 
for cirbide production. 

With regard to the yield of carbide per E. H P. there ів little pro- 
gress to report, and the actual yields obtained in some of the ‘works 
now in operation are believed to be much below the maximum pos- 
sible in well.conducted works. 

At Méran, in Austria, an output of 52 kgs. p KW.-day is said to 
be obtained with the Gin and Leleux type of furnace, and according 
to M. Gin this equals a thermal efficiency of 92 per cent. 

At Bt. Marcel, in Italy, with the Memmo furnace, an output of 
4 88 kgs. per xw -day has been obtained.“  Liebetans, in bis paper 
before the Buda-Pesth Congress, based his estimates ona yield of 
5 kgs. per Kw.-day of 24 hours, f and this may be taken as the average 
for the best managed carbide factories. 

The selling price of carbide still remains much higher than is 
justified by its cost of production. This is due chiefly to freight 


* L'Industrie Electrochimique, December, 1898. 

T " Excursion Electrotech. en Suisse," Ohapter X. 

і Electrician, May 19:h, 1899. 

§ L'Industrie Electrochimique, December, 1898. 

| L'Electricien, July 8th, 1899. Я 

«| L'Eclairage Electrique, May 6th, 1899. А 
** L'Electricien, July 8th, 1899. 

Tt Zeit. f. Angew. Chemie, July 11th, 1899. 
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charges, which often add 50 per cent. to the price for. at the 


ry. | 

Thus at Lourdes, in the Hte. Pyrenees, where a carbide factory is 
now in course of erection, carbide from Switzerland and America is 
sold for £24 per ton, while ıt could be produced in the district for 
less than £123, In Switzerland carbide is selling for £14 per ton, 
while the same carbide in Paris coste £19 per ton. At Meran, in the 
Austrian Tyrol, it is estimated that the carbide costs only £7 5s. per 
ton f. o. r., after allowing for interest on capital and depreciation of 
plant. At Niagara it is estimated that the carbide now uced 
there coste between £7 5s. and £8 per ton, and it is hoped to reduce 
this cost to £6 by improvements in the furnaces and in the details of 
manufacture. 


In a Oonsular report it has been stated 
that the wholesale price of carbide in France 
is £14 (packages extra), while the retail 

is at the rate of £22 per ton. Stern, 
an article on acetylene lighting in 
Germany,® states that the sale price of car- 
bide in that country in 1 lots is at 
the rate of £17 10s. per ton. He considers 
tbis bigh price to be due to the action of 
speculators who have little regard for the 
advancement of the сону 

Liebetans, іа the papèr alluded to above, 
estimates the cost of carbide, with steam- 
power, at £11 14s. per top, aod at £8 183. 
when water-power is used. He points out 
that when the freight charges are excessiv>, 
it may be more economical to produce car- 
bide ia the district where it ie consamed, 
by the aid of ateam-power, than to import 
it from a distant factory operating by water- 
power. This is a truth which needs 
emphasising in these days, when almost 
every water-power in Europe is being de- 
veloped for the manufacture bf calcium 
carbide. 

With regard to the financial position of 
the industry, carbide production does not in 
every case lead to large profits, and the 
warning given by the ter in earlier 
articles on this manufacture are in scme 
cases being justided by events. 

Thus the carbide works at St. Béron, in 
France, have been advertised for sale by 
auction—a proceeding hardly characteristic 
of a flourishing manufacture—and one of ths 
fz carbide works operating in England is 
stated to have rhown a loss upon its first 
year’s working accounts. 

These facts show that the manufacture of 
calcium carbide is not one that may be 
lightly rushed into by capitaliste ignorant 
of the conditions of sapply and demand 
ia this new industry, or of the position as 
regarde furaace patent rights. О ging to non - | 
acquaintance of promoters and others with the practical necessities of 
electric furnace work, as applied to carbide production, large sums have 
in many cases been paid f т patents which, on further trial, have proved 
valueless ; ahd in this manner many of the existing carbide companies 
have been over capitalised at the commencement of their career. As 
one prios of carbide falle, such companies must inevitably go into 
liquidation, or write large sums off their capital account: and tho. e 
companies which are using i forms of furnace, and have paid 
id for patent right unquestionably be in the stronger 

tion. 


THE ELECTRIC LIGHTING OF LYNN. 


Weare now able to follow up our description of the electric lighting 
installation at King’s Lynn with a few notes and drawings of the 
reversiug joint boxes, fase boxes, disconnecting boxes, &c., supplied 
by Messrs. Siemens Bros. & Oo. 

Fig. 1 shows a house junction fuse box, which consists of a cast- 
iron box in two halves, which bolt together; the lower part is filled 
with compound after the house service leads have been connected. 
In the top part of the box is a porcelain dish, which contains the 
fases. The leads from the mains are brought through ebonite bushes, 
which are placed in the bottom of the top part of box to the fase 
holders. The top covering for this box is glass, so fitted as to keep 
out water. Each of the boxes is fixed in a brick pit and provided 
sb a cast-iron frame and cover, so that it is accessible at all 

mes. 

Fig. 2 is a public lamp service box which is made somewhat similar to 
the house fuse box, but instead of having a porcelain dish, it has 
glass tubes to cover the fuse between the service cable to lamp and 
main. These also are provided with a cast-iron frame and cover. 

‚Та fig. 3 are shown sectional views of a fuse box on triple concantric 
distributing mains. It consists of three parts. The centre part is 
provided with holes into which are screwed ebonite brushes, and 
through these the G M. connections from the mains pass which carry 
the links or fuses. After the connections are made the box is bolted 


* Journal fur Gasbeléuchtung, 1899, p. 262. 


together and the lower part filled with шас compound. There 
is a cover of sheet glass, and over this an additional cover made 
of tin plate, with handle for lifting on and off for inspection of 
fuses, &c. These also are placed ia brick pits with frame and cover. 

Fig. 4 shows the type of ка| oint made on the mains, and 
consists of a cast-iron in halves, bolted together and filled with 
compound. Ia the box the cables lie side by side, but with a space 
between them, and where the conductors have to be connected the 
insulation is cut away; a distance piece made of gun-metal is jn- 
serted, and the whole bound with copper wire and soldered. — 

In connecting either of the two outer conductors, а thin tinned 
copper ring is slipped under the wires о poeot the inner insulation 
from injury by the tinning of the conductors. d 
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After being soldered the whole is taped over before running in the 
insulating compound. | 

Twenty-three boxes were supplied for joints between new and 
existing mains They consist of cast-iron bexes in two pieces, 
which are bolted together and filled with insulating compound. 
The method of jointing is the.same as that employed in making tte 
j iata shown in fig. 4. 


т 


G, Glass case; T, Glass or porcelain tube; r, Fuse wire; c, Cork; sc, Service 
cable to lamp; £, Ebonite; с w, Cork washer, 


Fig. 2. 


The Davy arc lamps are of the enclosed arranged to burn 
two in series on a 200-volt circuit. The outside of the lamp consists 
cf an ornamental metal spinning and an opal globe. 

The Siemens arc lamps are of the well-known “ band” typo, con- 
structed to burn four in series on a 200-volt circuit. They are fitted 
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with globes and lanterns, modified во as to suit special canopies sup- 
plied with the posts made by Messrs, Law. 

The two-light and one-light ornamental incandescent fittings are of 
the patterns shown by figs. 5 and 6, and consist of a clear 1 
enamelled refiector and ornamental cover. The reflector is in 
two pieces: one piece is perforated for the insertion of lamp or 
lamps, and fixed to the cover of the fitting; the other part is hinged 
at one side, and fastened by means of a catch to the cover, which is 


THE ENGINE BOILER AND EMPLOYERS’ 
LIABILITY INSURANCE COMPANY. 


Тик annual report of this company, recently published, contains a 
few items of somo interest, namely, an economy trial of a steam 
engine showing very low steam consumption and an evaporative test 


with a water-tube boiler as a teply to numerous enquiries in regard 


farther secured by means of а small set screw. The holders ara 
to water-tubs boiler performance. The engine test was made ona 


attached to a small watertight box, which can be opened to facilitate 
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plate dirt screen , 
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wiring іп the manner shown by the drawings. It will be observed 
that the lips of the well glasses are held tightly batween rubber 
gurkets, which help to keep the inside of fittings watertight. 

The orramental finial shown in fig.6 is only used in the case of the 
fittings being hung from suspension wires carried across some of the 
streots, as illustrated last week. 


Fia. 5. 


compound engine of Messrs. Cole, Marchent & Morley’s make. It 
had cylinder jackets everywhore exoepk to the front of tbe L.P. 
шоч, and Oorliss valves throughout." The Н.Р. cylinder had a 

oronghfare jacket, and there was an intermediate heater receiver 


Three-way joint box. 


Fia. 4. 


Fia. 6. 


* 


The single-light incandescent fittings for arc lamp-posts consist of 
clear well glass fixed in a hinged frame, attached and l. locked to the 
cover of fitting much in the same way as in the case of the orna- 
mental fittings. The inside of the cover is enamelled. 


with a boiler pressure copper coil. The condenser had 1,500 feet of 
tube surface, but it was and showed 31° difference of tempera- 
ture between hot well and, discharge. 5 The cylinders were 1975 
and 8678 diameter, the stroke 4 feet 6. The Н.Р, piston rod was 
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4 inches, and the front L. P. rod was 5 inches @iameten, Clearancs 
volume of both ends was 0:462 and 1:8 cubic feet clenar- 
ance surfaces of both ends 11 24 and 31:28 square feet res vely: Tha 
revolutions were 73:16 and 73 35, on two s, the gauge pressure i» 
to 341° and 342° 


boiler 105 and 107 lbe. corresponding tempers- 
ture, The 1 E P. was 5C8:4 and 4971, the steam consum 
1414 and 14'27 Ibs. per 1.8 ».-hour, an excellent result at pressure. 


Of 214,500 unite of work theoretically porsible to obtain between the 
temperature of the boiler and the air pump discharge, 140,000 were 
actually secured as ін P., or 653, the mean effective pressure being 


per minute per 1 H P., 427 were u 
surfaces exposed to initial steam have been made and show 15 7 and 
415 square feet per pound of steam, while the total initial admission 
re їе, tho surface at cut-off, was 25:5 and 62 8 square feet per 


of the jackets. It isa pity we do not get more data of engine 
tests, including clearance surfaces. There is nothing about a steam 
engine which exercises such а serious inflaence on economy as the 
internal clearance surface, and has done more to point this 


surface exposed to each pound of steam, it is obvious that as 10 6 per 
cent, of the steam wae condensed in the Н.Р, cylinder, this surface 
must have absorbed 93 heat units, or 36 units пате foot, in 

from the terminal to the initial temperatare, 
or say, 102°. To heat ир a square foot of cast-iron of 1 inch 
thickness 102° requires approximately 468 units. As only 36 are 
available, it follows that tte mean s of or 


with tubes vertical or 
boiler. From 416 to 569 Ib. of coal 
surface, The coal had a calorific value of 12,012 B.T. 
Of this 68 per cent. was transferred 
the chimney, and 6 per cent. was lost 
surface was 4,230 feet for a grate area of 
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results might 
test at over 600°, in one at 673°. 
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gases left the bx in 
From 26 6 to 36 lbs. of coal 


— i mec evaporation per pound of combustible was 9:22 to 
duration of the tests was about 8 hours, the fires being judged 
ta. 


no means e 

we are much 
better. We refer to the system of getting well under 
starting the test when the steam 

the last previous firing, finishing the test in the same way 
instant steam commences to drop in pressure after the last previous 
firing about the pre-determined hour for stopping. We think in 


second was flowing. In gallons hour these figures are about 
37,000 and 38,000. en й 


should be useful now that surface condensing is 


RECENT EXPERIMENTS WITH STEAM ON 
COMMON ROADS. 


Тновв interested in this subject should obtain the full text of Mr. 
Thorneycroft's paper read on Tuesday at the meeting of the British 
Association at Dover. Mr. Thorneycroft has E great attention 


to these vehicles, and has built many. He tells us that ono Ramsay 


invented а steam on nearly 300 years ago, and that Newton him- 
A p the subject his attention, though how the steam was applied 


ss is still hampered by the Locomotive Act of 
1990, which, more liberal than its „ is far from 
perfect, and its great drawback is the limit it imposes in respect of 


„т 


weight. Three tons is not sufficient for a commercially 
cle to carry the 5 and 10 tons insisted on by merchants 

у loads. 

—— ае is allowed in France, where a 4-ton vehicle is 
found naccesary to carry 11 tons of persons. In Lancashire loads of 
10 tons are carried on four wheels at 2 miles per hour, the tyre load 
being 2'3 tons per inch of width. A steam wagon is recommended 
of 163 tons to carry a load of 10 tons on fc ur tyres of 25 inches total 
breadth. We do nob see why there need be much desire to reduce 
tyre widths. Additional breadth does not add much to the weight, 
but it does help to pe the road surface, and to reduce traction. 
Ouriously enough, the widest wheels are found where the roads are 
best. The Oounty of Lincoln, for example, with so many soft roads, 
is noted for its narrow tyred carts. 

Mr. Th ft doubts whether even the pure feed water is 
sufficient to counferbalance the ait 
very greasy feeds. An air oondenszr must have gills on its thin 
copper pipes or it will not act, and it must have a fan to keep it cool, 
and the fan absorbs about 12 per cent. of the total 6 power. 

A van supplied to Obiswick Vestry has 65 feet of heating surface 
in its boiler, 24 feet of grate area, carries 175 lbs. pressure, has 
cylinders 3 inches and 5 inches by 3 inches stroke, with cranks at 180°, 
and cylinders on opposite si 
prevent rust when stan 

and rods are of 


Steel disc wheels have proved heavy, and the satisfacto 
with motel Devon oak Spoko andl sah elloes, with 

tyres 
doubtful value, because of the 
service. Exhaust feed heating 


ble 
form 


apperatus 

is valuable. For ordinary purposes 
no variable gear is necessary with steam , which is sefficiently 
elastic to meet all ordinary wants. A spec , however, is applied 

by Mr. Thorneycroft for soft roads and steep hills. 
Welsh coal is recommended for fuel, and very much on 
the driver, who should be competent to deal with any defects 
be met with on the road. ша author believes 
that the problem of the light locomotive is dy solved, but we 
solved by making the light Iccomo- 
tive heavy, or, at least, by demanding that it should be heavy. We 
trafic we think the roads of 
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$ railway has not been exploited to its full extent. The 
to provide for the construction of 
lig almost a dead letter 
as regards cal working by the foolish and obstructive 
tactics of the local authorities, We venture to say that the Light 
Railways Act never intended local authorities to use their powers 
or rights under the Act purely for the purpose of obstruction. 


CORRESPONDENCE. 


Stresses in Engine Shafts. 


I am somewhat at a logs to catch Mr. Taylor's drift. Let 
me try to make things more definite. I will say nothing of 
how much the current may exceed the normal, be it 100, or 
be it 200 per cent. Instead, I will ask Mr. Taylor to state 
а maximum figure for the current passing at any moment. 
Then let it be assumed that this maximum current is sud- 
denly applied from a condition of no current. Assume that 
a current of 200 am is thus suddenly applied upon а 
previously unloaded set. Then I maintain that the shaft 
stress set up by this current cannot exoeed double that due 
to a gradually applied load of the same amount. A suddenly- 
applied load cannot induce stresses than are applied 
by a steady load of double the amount. 

Mr. Taylor will please note that I have not fixed any 
figure as representing what may not be exceeded as between 
normal and maximum current. What I do claim is that, 
given 8 maximum beyond which the carrent will not rise, 
the actual stress cannot exceed that due to а steady 
current of, at most, double that maximum. Now there is 
the time lag of the machine, and whatever this may be, its 
effect can only be to reduce the suddenness of application of 


the stress. 


Farther, to take Mr. Taylor's figures for the Waterloo 
and City line, it appears that the circuit breakers are adjusted 
for a load of 2 8 times the normal. If this figure were given 
me as maximum, I would calculate torsional stresses to suit a 
steady load of 5:6 times normal. If, as Mr. Taylor says, 
there is a rise of current beyond the 2 8, then whatever thi 
is I would provide for double. Obviously, what is now 
wanted is that we should know what is the time of move- 
ment of the circuit breaker. Mr. Taylor evidently believes 
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that the lag of the circuit breaker is more than the lag of the 
generator. The desideratum is a circuit breaker more rapid 
than tbe rate of current increase of the generator. Now, no 
one has suggested that the output is not liable to severe 
fluctuation. But Iam unaware of any tests to determine 


the information asked for by Mr. Taylor ав to the rate of 7 


increase of current when short circuited at an E.M.F. of 
500 volts or any other figure. Clearly, we are both seeking 
the same information. | 
‚ Granting that current may increase beyond that at which 
the circuit breaker is set, does not this point to the need of a 
comparatively light setting of the breakers? I see no risk 
by frequent opening of these. There is much risk by over- 
loading them. It is certainly not convenient that the 
breakers should too frequently act, but if they went off a 
little oftener, they would afford something for attendants to 
do in putting them in again. Finally, however, I would 
int out that the dimensions of a shaft necessary for 
iring poa of sufficiently small intensity per equare 
inch, and of a stiffness sufficient to carry fly-wheel loads, are 
such as to afford a very large margin of torsional strength. 
If a 8-inch shaft, at 90 revolations, will turn a steady load 
of 40 H P., as per same tables, then, for a steady 4,000 H. p., 
a shaft of 18:8 inches would be needed. But this would 
neither suffic3 to carry the fly-wheel nor to provide bearing 
surface. The true power to provide for, however, would 
appear to be 4,000 x 2°8 x 2, or 22,400. Call it 24,000 
to allow for an internal bore, and the diameter comes out at 
25:8 inches, and this corresponds with general ideas as to 
siz3, with other reasonable dimensions. dhus a very great 
excess of load suddenly applied is still provided in the dimen- 
sions demanded by considerations quite outside the question 
of twisting moments. The lesson certainly appears to be 
that unless circuit breakers can be made to set an absolute 
limit to output, the design of a generator and fly-wheel should 
be such, as pointed out in my seoond article (ELECTRICAL 
REVIEW, September 15th), as will prevent stresses passing 
through the shaft between the fly-rim and the armature. 


The Writer of the Article. 


P.8.—Since writing the above, I note that a writer in the 
Engineer has ad 
to the action of a fly-wheel in protecting an engine. Is it 
not a very obvious error in so many American engines that 
the crank is placed between the fly-wheel and the generator ? 

This ought never to be done. 


Pulverisation of Metal Cathodes. 


` I have read in the EvecrricaL REVIEw, dated August 
4th, a Note entitled“ The Palverisation of Metal Cathodes,” 
in which mention is made of the electrolysis of hydrochloric 
acid with platinum electrodes. With to this subject, 
allow me to remind you that in 1882 I made a minute and 
careful study of the electrolysis of hydrochloric acid under 
various degrees of concentration, using as electrodes sheets 
of platinum. I send you herewith a copy of the note I pre- 
sented to the Academy in 1882, and if, as I hope, you find 
that this note may prove of interest to your readers, you will 
oblige me very much by publishing it in your estimable 
journal.“ | 


D. Tommasi. 


The Hogging of Welded Tram Rails.— Rails which 
have been welded up at night are liable 
to ‘twist if the material is removed 
during the daytime if the sun is at all 
strong. They may be straightened up 
temporarily by playing cold water on them, 
bat there will always be some uncertainty as 
to what will happen when welded rails are 
uncovered for tamping or other purposes in 
years to come. The last word has not been 
said about rail bonds, and it may turn out 
that after all the par amalgam bond is the 
best all-round method from both the financial 
and practical points of view. The vibration 
and slight endway movement which is always ‚ош on, tends 
of itself to keep the amalgam joint in good order. 


* Dr. Tommasi’s article appears in another column.— Eps. Erzo. Rev. 


vanced the same idea as myself in regard 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 


Adelaide Value £1,150 Amsterdam. .. Value £% 
Alexandria > aie Bombay vs vs 
Auckland T 49 Boulogne... «y P A 97 
Bangkok 256 Buenos Ayres as ... oe 108 
Boulogne E „ Teleg. mat. 90 
Brisbane ds vu 160 Calcutta гә ба 868 
Buenos Ayres 2% - .. 697 Canterbury „ 10 
1 „ Teleg. mat. 100 Cape Town .. 46 
Calcutta "I 2% 96 Channel Islands .. 890 
Cape Town 876 | Chinde. Teleg. gear 11 
Chinde 1,060 | Christiania .. ne 21 
Colombo 103 Colombo 152 
Constantinople 45 | Durban e^ wa 366 
сүзне Р 95 East London ©» 113 
Delagoa Bay is VE .. 800 Falkland Islands .. 10 
Demerara. Teleg. mat... a 83 Flushing aa a u 
East London s .. 1,058 Hamburg. Teleg. mat... 810 
Flushing . .. 21 | Korsor. Teleg. cable. .. 9,900 
Gothenburg 79 | Lisbon és Wee 58 65 
Hamb л К МР .. 400 | Montreal 60 
Hong Kong a - . 148 Ostend А ге 930 
Melbourne .. ss an .. 967 Perth «d "m 85 es 40 
» Teleg. mat. „ 5 Port Elizabeth. Teleg. mat. .. 
» Teleph. mat. .. 146 Rio Janeiro. - se . $12 
Paris .. - es > - 9 ii Teleg. mat. .. 67 
Rotterdam ee ee ae se А 12 Rotterdam ee TI ee P6 
St. Petersburg не AE 90 » Teleg. wire 97 
„ Teleg mat. 71 . Santos ddr X, Low 52 
Singapore .. wa z 5s 94 ; Santiago... E ay 85 
РА Teleg. mat. .. .. 954 Shanghai. АЕ 8 .. ,65 
Stockholm. Teleg. mat. .. 218 А Old teleg. wire .. 167 
Sydney Р, : е .. 66 Singapore .. © s ; 11 
Tientsin. Teleg. mat. .. . . 10 Вудпеу `.. ·.. 1,114 
Yokohama, Elec. teleg. cable 14,815 Trieste. Teleg. mat. 600 
Yokohama .. ке .. 619 
Total аа 222,645 | Total. £15,F96 


Forcign Goods Transhipped. 


New York. Elec. carriages. Value £230 
Singapore. Elec. light mat. 8 
Total .. £258 


patent electro- magnetic pareve for which Mr. J. F. Butterworth, of 
28, Queen Street, E. O., is the agent over here. The special 

this machine, which distingnish it from others, are:— (1) The use of 
electro-magnets instead of permanent msgnets. This enables the 
magnetism to be controlled as described below. It secures a constant 
magnetic force, whereas the so-called permanent magnet gradually 


loses strength and becomes useless. (2) The patent automatic knock- 
off motion whereby the msgnets are [кдын гри for a small portion 
of, each; revolution, allowing the iron collected to drop into the 
receiver and leave the magneta free for new collection ; this is claimed 
to be a great advantage lover the permanent magnete, which are 
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most difficult to clear. These advantages enable the electro-magnetic 

to maintain a very high output without skilled labour or 
attention. A machine with an output of two tons per day runs at a 
speed of 32 revolutions (7 volts, 21 amperes); the dynamo for 
driving same runs at 1,800 revolutions, and the power required to 
drive the dynamo and separator is 1 н.р. actual. The separator is in 
use at the works of a number of English engineering firms. 


Accumaulators in Germany.—Die Oberspree Gesell- 
schaft fiie Accumulatorenwerke is the title of a company which has 
jast been formed in Berlin with a eapital of £150,000, to acquire and 
exploit the accumulator patente of Dr. Majert. 


Auction Sale.— From our advertisements may be obtained 
particulars of the stock and plant of an el ctrical manufacturer and 
agent, which is to be sold by auction by Messrs. Percy Huddleston 
and Oo, at 120 Minories, E., on Wednesday next, 27th inst. 


Bankruptcy Proceedings.—In the failure of Mr. S. F. 
Walker, electrical engineer, Cardiff, Mr. C. E. Dovey, of 31, Queen 
Street, Cardiff, bas been appointed trustee. 

Before Mr. E. L. Hough, official receiver, on the 19th inst., in the 
Bankruptcy Oourt, а first meeting of creditors was held in re J. 
Stewart Edwards. The debtor, described as an electrical engineer, 
of Moorgate Court, H. O., states that his business was that of a 
general commission merchant, which he commenced in June, 1895, 
with no capital. He estimates his liabilities at about £13,000, the 
value of his assets not yet being ascertained. Since 1895 he has 
lost about £1,000 by speculations on the Stock Exchange. It further 
appears that the debtor has been ed in ventures which have 

ved unsuccessful; that he has forfeited about £5,000 or £6,000 

res of options, and thet he has incurred a loss by con- 
tri to the expenses of promoting an abortive company. It 


was stated that the debtor was desirous of submitting a proposal, . 


and an adjournment was accordingly granted. 


Dissolutions. — Messrs. P. Speedy, C. H. Congdon, 
and G. L. Eynon (Speedy, Oongdon & Co., electrical engineers 
and contraetors, 14, Victoria Street, S. W), have dissolved paitner- 
ship. Messrs. Speedy & Eynon will continue the business as 
Speedy, Eynon & Co. 

Mesers. O. Е. Hengst and F. S. Thomas (Saxonia Electrical Wire 
Company, engineers and electricians, Burwash Road, Plumstead) have 
а ved partnership. Debts, &с., will be attended to by F. B. 

mas. 


Book Received —“ Gas and Electric Lighting Works 
Directory and Btatistics, 1899." 6s. net. London: Hasell, Watson 
and Viney, Limited. 


Catalogues.—Messrs, B. R. Rowland & Co., of Man- 
chester, send us a descriptive pampblet of the Morrin “Olimax” 
is ашшы 00 

type, very com an ex 0 
the United States. T dni 

Messrs. John 8 „ Limited, of Wednesbury, sends us a 
revised price list of qas, steam, and water tubes and fittings. 


Deed of Assignment.—Messrs. Woodburn & Holme, 
solicitors, of Liverpool, inform us that Mr. F. G. Robinson, of 9, 
Shand Street, Liverpool, electrical engineer, trading as the Shand 
Electric Company, on 12th inst., executed а deed of assignment of 
his property for the benefit of his creditors. The trustee is Mr. 
9 ы" accountant), of Central Buildings, 41, North John 


Educational Notices.—The next session of the Bat- 
tersea Polytechnic, S. W., evening electrical and general engineering 
classes, commences on September 25th. The evening class session at 
the Northampton Institute, Clerkenwell, also opens on 25th inst. 
See our Advertisement Pages. 

We have received the prospectus of day and evening classes at the 
South Western Polytechnic, Manresa R Chelsea, for the 1899- 
1900 session. There are a number of classes in electrical engineering 
те which separate pamphlets are issued. These prospectuses аге as 
usual got up in very interesting style with a number of illustrations 
showing the various departments. 


Electrical Eogineering Company for Alloa.—Accord- 
iag to the Edinburgh Evening News, it is proposed to establish an 
electrical engineering company in Alloa, where all kinds of plant and 
appliances used in connection with electrical undertakings can be 
produced. A convenient site has been offered near the of the 
river Forth, and it is understood that the selection of the site now 
lies besween Alloa and a rival claim by Ooatbridge. 


Extension to Johnson & Phillips's Cable Works.— 


Owing to rapidly increasirg business Mesars. Johnson & Phillips have 
just broken ground fora large extension to their cable works. The 
department has been for some time under the immediate supervision cf 
Mr. S. Paterson, ably seconded by Mr. P. W. Sankey, the works 
superintendent. The firm hope to get their share of the many 
underground cable contracte which are now being placed, and, as in 
8 will make special efforts to cope with Colonial and 
ө. 


Intended Dividends.—Notices appear in the London 
Gazette of intended dividends in the cases of W. A. Obarles and J. 8. 
Blackwell (Oentral Electrical and Engineering Oompany, Leicester), 
and of F. Marson (F. Marson & Co., Leicester, electricians and iron- 
mongers ) ; also in the case of Thomas Ford (T. Ford & Oo., chandelier 
and electric fittings manufacturer, Birmingbam ). 


Name Plates.—Mr. Paul Goldschmidt, of Featherstone 
Buildings, Holborn, sends us specimens of some new patent and very 


neat metal name and address plates which are made on a new 
improved chemical process by firing and silver enamelling, not by 
printing. They are claimed to resist all effects of climate, to keep 
always the original colour, and further, they may be bent without 
damage to the lettering. They are said to have been well received by 
leading engineering firms and to be cheaper than ivory plates. 


Trade Announcements.— Messrs. Krupka & Jaooby ask 
us to state that they are still continuing their business at Watling 
Street, the winding up of the Pbeton Electrical Ccmpany in no way 
aff. cting them. 

Messrs. Julius Six & Oo., Limited, inform us, with reference to a 
note under the above heading in our last issue, that the company has 
gone into liquidation merely as a formal matter with the object of 
reconstruction, and for the purpose of introducing new working 
capital into the bueiness, which will be carried on as before. 


ELEOTRIO LIGHTING NOTES. 


. Ayr.—The accounts for the past year show that the elec- 
tricity works are now bc ginning to become prcfitable. The supply 
pressure is about to be raised to 200 volts, to relieve the overlcading 
of the mains in the centre of the town. | 


Bangor.—At Bangor steady progres is being made with 
the installation of the electric light. A contract for laying cables 
has been let to the British Insulated Wire Oompany, who have already 
laid mains along Garth Road and Farrar Road. 


Barnsley.—A Committee of the Board of Gaardians has 
| ы that the workhouse be electrically lighted at a cost 
о 


Birmingham.—The electric lighting and. power plant 
for the new works of the Birmingham Railway Oarriage and Wagon 
Company, Limited, has been given to Messrs. Ellis & Ward, of 
Birthiogham, the present requirements consisting of several hundreds 
of incandescent lamps and some 50 arc lamps. The generators will 
ре driycn by steam power, which is also being supplied by the above 

rm. | 


Brighton.—Mr. Wright has presented в re to the 
Lighting Oommittee, in which he states that even if the present 
works were extended to cover the whole of the available 17 they 

ve years, 


ties for condensation will result in an annual 
saving of over £10,000, allowing for the interest on cost of mains. 
from the site at Aldrington, which he prefers. The pressure to be 
adopted is 10,000 volte. The Lighting Committee approved of the 
report, and was to lay the projest before the Council yesterday. 


Broughty Ferry.—The Burgh Commissioners have 
received the report of Mr. Fedden on the subject of electric lighting, 
and have decided to take immediate steps towards obtaining a pro- 
visional order. 


Cheadle.— The Council has appointed an Electric Light- 
ing Committee with a view to applying for an electric lighting order. 


Cheltenham.—An it quiry was held last week by Colonel 
Hepper, R. E, inspector under the Local Government Board, into an 
application made by the Corporation for sanction.to the borrowing of 
£16,600 for extension of works, plant, and mains, &c., in connection 
with the electric light rode im The Mayor, as chairman of the 
Lighting Oommittee, stated that last year the 1eceipts of the under- 
taking were £2,148 over and above the working expenses. The 
current now supplied to private consumers was equal to 20,885 8-0.P. 
lamps. For street lighting, there were at present 197 arc lamps in 
use, and 100 more were ordered. The average cost of the current to 

rivate consumers (reckoning di count and rebate) was 5d. per unit. 

. Kilgour, borough electrical engineer, gave details of the new 


plant, & d, required. There was no opposition to the application. 


Coatbridge.—At the last meeting of the Town Council 
the accounts of the local branch of the Scottish House-to-House 
Electricity Company, Limited, fcr the year were submitted. The 
following is the revenue account :—The expenditure for the year 
amounted to £1,570 Os. 4d., as compared with £1,319 11s. in the pre- 
ceding year, and the revenue received is £877 14s. 6d., as against 
£905 2s. for the p year. The loss on the year’s working 
smounts to £693 бе. 10d., which, with the interest paid on mortgages 
and bonds of £997 14s. 1d, in all £1,689 19s. 11d., as compared with 
£1,294 7s. bd. of the previous year. The total losses, &c., at the 
debit of suspense account, as at December 31st, 1898, amount to 
£8,076 8s. Electricity generated: — The total quantity generated in 
Board of Trade units is 61,864, as compared with 64,834 of the 
previous year, and the quantity unaccounted for is 22,053. . 


Derry.—The Lighting Committee has received a letter 
from the British Thomson-Houston Company, Limited, in which the 
charges (6d. and 2d.) recommended . Ohristie in bis report are 
criticised as being too low. Mr. Ohristie bas also sent in a second 
report, and the Corporation has decided to consult Sir W. H. Preece 
as wel. Have we here a multitude of counsellors, or too many 
cooks ? 
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Dublin.—After providing for working expenses, repay- 
mant of principal and interest on loans, &., the Lighting Oommittee 
estimates that it will have on March 3106 next a credit balance of 
over £900. Tais balance would be greater but for the fact that tre 
poroa covered by the estimate involves the most expensive quarters 

e year. 


Edinburgh.—The Town Council has resolved that an 
application Ъз made to the Secretary for Scotland for the borrowing 
of a further sum of £210,000 for extension of works under the 
Edinburgh Electric Lighting Order, 1891. 


: MM I ое саш! һав 5 Mr. W. 
, 4 With bteinip 
мангаа prepare plans, &c a view to o са 


Econ.—The public lighting of Econ College and town 
will shortly bs undertaken by the Windsor Electric Oompany. 


Exmouth.—The District Council has resolved to apply 
for a provisional order for electric lighting. 


Gosport.—The District Oouncil has resolved to apply to 
the Board of Trade for a provisional order to supply electricity 
within the districts of Gosport aud Alderstoke.: It was stated that 
the Electrical Distribution Company i: still willing to lease the order 
from the Council. 


Grays.—Mr. A. Н. Preece has advised the District 
Council that the proposal to supply electricity to neighbouring 
paruhi is undoubtedly a good one, and if carried out would benefit 

ЖЬ Grays and its neighbours. The Council is in communication 
with the Board of Trade regarding the matter. 


Hackney.—The Vestry has selected a site for the new 
electricity works on a cut from the River Loa. It is intended to use 
water from the cut for condensing purposes. 


Hyde.—The Town Council has unanimously 
resolation to the effect that application be made to the of Trade 
for a provisional order to supply electricity for any public or private 
purpose within the borough. 


Invermess.—The Town Council has finally decided to 
adopt stean-power for the electricity works, and has instructed Mr. 
Oraven to prepare a scheme, on the understanding that he will sevar 
his connection with the Brush Company. 


Italy.—A_ central electric power station has lately ben 
ee at Lama an ге Luly sl ne is basses 
o en erated being em or зев 

town EM. xod darroending istrict ing pazpo 


„Ан arnock,— The Town Conneil has appointed a com- 
visional order bas bed мышы. ш я R 


Kincardine-on-Forth.— The residents are considering a 


oposal to light the town by electricity, generated with Dowson gas. 
Mr. W. T. Parves, M.LO.E , has drawa up a report on the subject. 


assed в 


Live —The District Council ha: resolved to pro- 
mote an ap on to the Board of Trade for a provisional order 


authorising it to supply electrical energy in the dis ‘ric’. 


Mile Ead.—The County of Loadon and Brash Peovinoial 
Eleotrie Lighting Com pany his given notice to the Mile Ead V sstry 
of its intention to commence the work of laying msins; the High- 
ways Committee, however, in view of the fact that the compiny hu 
made no effort to carry out its order daring the last tw. years, has 
decided to ask the В ard of Trade to revoke the order, and to request 
the London County Oouneil to support its action. 


Newark.—T he Town Council has decided to apply for * 
provisional order, 28 d to have а public meeting of ratepayers. The 
report of Mr. Vesey Brown shows that the probable cost of carrying 
out a lighting scheme would ba £10,000. 


Northallerton.—A small electricity works has been pat 
down by a company for lighting and power supply t» the town aad 
district. A noteworthy featu:e is the use of aluminium for the 
overhead cables, of which there are about 6 miles; it is state! that 
the cost was 20 per cent. less than that of coppor. Tais is probably. 
the first instance of its use for this purpose in Е 101811. 


Peterborough.—Applications are under tha coasidera- 
tion of the Town Couacil to allow overhsad wires for the parpose of 
a private electric supply t» some of the basiness establishments of 
the town outeide the area which the Oorporation have scheduled in 
their proposed electric light works. 


Radcliffe.—The District Council has received a letter 
from the Local Government Board sanctioning the borrowing of 
£1,100 for the purchase of lind, and 214 90) for oth sr works in coa- 
nection with electric lighting in Radcliff. 


Shoreditch.—At a meeting of the Vestry on Tuesday, 
Mr. N. Moss, in moving the reception of the accounts of ths elec- 
tricity and dast destructor undertaking during the year ended 
March 25th last, stated that they had been made out as fally as 
possible. Every information had been given by Мг. E. A. R. 
Adams, the accountant to th» Vestry, ani he thou ht 
geen? praise was dae to him for the way in which th3 a:counti 
had been presented. As the details had only been in the 
hauds of the members for a day or two, and they had not had 


' of the Council obj :cted to this, on t 


sofficient time to examine the figures, he suggested that 
the oonsideration cf the question should be adjourned until 
the next meeting. It was decided to adopt this suggestion, 
and to formally receive the accounts. According to the revenue 
account of the electricity works a gross profit of £7,478 was made, 
and after deducting the payment of interest and principal there 
remains a surplus of £5,682. There does, however, not appear to be 
any sum debited against this for the steam received from the refuse 
destructor. The total numbsr of units sold increased from $84,295 
in 1898 to 1,081,848 in 1899, and the total maximum supply 
demanded advarced from 408 xw. to 720 xw. in the same st ре 

The Vestry has completed three blocks of artisan’s dwellings, 
which are fitted with electric light; the charges for the latter are 
10d. for three rooms and 84. for two rooms per week. 


Shrewsbury,—The Town Council intends to adopt street 
lighting by electricity, and has resolved that the extensions should 
Ъз ca out before the winter sets in. 


Southend.—In spite of the vote recently cast by the 
town's meeting in favour of a municipal electricity supply, the Elec- 
tric Lighting Committee has again recommended the Corporation to 
hand over its powers to Mr. Gibbings; as the latter stated not long 
ago to his council at Bradford, that he bad withdrawn his offer, we 
await developments with interest. Meanwhile, we hear that four 
other companies have given notice of application for powers. 


Southport.—In response to an advertisement by the 
Birkdale District Council, the Town Oouncil is debating whether to 
offer to undertake to ыру ВА with electricity at the same 
price as charged for the time being in Southport. 


Sowerby Bridge.—The District Council has resolved to 
make рр сачоп for a provisional order for electric lighting in the 
's gas area. 


Ventnor.—The District Council has accepted the offer of 
the Blectric Lighting Company to light the town with arc and giow 
lampe, provided that the company agrees to reduce the price of the 
arcs from £16 10 to £15 per annum. Failing this the will 
negotiste with tLe gas company. 


Wednesbury.—The Council has decided to light the 
main streets with electricity. 


West Ham.—Mr. Steinitz has reported to the Electric 
Light Committee that a four-roomed house could be wired and fitted 
with five lights at a cost of Pe light, and that a charge of 6d. 
per weck added to the rent would be sufficient to pay for the elec- 
tricity consumed, as well as the interest on capital cost. "The report 
bears more especially upon the question of lighting municipal 
dwelling houses. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie and Coatbridge.—The Councils are preparing а 
joint scheme of electric tramways, and have instructed Mr. Kennedy 
to frame a Bill granting powers to carry out the undertaking. 


Austria.—A preliminary concession has been ted in 
respect of a an ey electric railway between 2ш он and Bohon- 


Bath.—The City Council has approved of the amendd 
scheme for the electric tramways, com about £0 miles of single 
track and 40 cars, and will apply in November for powers to carry 
out the project. The capital required will be about а quarter of a 


Bootle.—The Borough Council has resolved that applica- 
tion be made to the Board of Trade for a provisional order authoris 
ing the construction of seven additional tramways in the borougb, 
with power to work the same by electric traction. 


Bradford.—The Tramways Committee recommended the 
acceptance of Messrs. Demerbs & Оо. 's tender for supplying and 
laying the tracka for the tramway extensions and the light railway 
to Stanningley, on the Demerbe” р system, Several members 

ground that Messrs. Demeib», 
being a Belgian firm, were not subject to the fair contracts clause 
while their employés worked longer hours for less pay than was cus 
toma y in England. The rails were not in accordarc; with the 
specifications, and weighed only 77 los. per yard instead of 105 Ibu, 
as азКе1 for. It was explained that only two E sglish firms tendered, 
and neither tender conformed to the specification; the committee 
had invited the Demerba Co. to tender separately, having found 
that the experimental scction laid on this system in L:eds Road cost 
nothiog for repairs, while the girder rails cost £90 per mile per 
annum. Other arguments were put forward, but the Council 
eventually rejected the recommendation. The Damerb3 rail is 
shaped like an inverted U, the hollow being filled ap with concrete 
continuous with the foundation. 


Brighton.—Mr. J. Kincaid has reported to the Tram- 
ways Committee on the proposed electric tram ways, recommending 4 
3 feat 6 inches gauge. 


— —— À—— —Ó——— —— ——— mn : ® — ——: :—-—:-—-—-—-: Є -—Ъ:Ъ-——-—=—:-- : : Lo M 
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Canal Haulage.—The Leeds and Liverpool Canal Oom- 
pany are about to experiment with the Thwaite-Cawley system of 


б haulage on a portion of their canal, about & mile in length, 
near Wigan. 


the O ti working 
tha Осана supply 


bur ler syndicate has -under 5 the con- 


on, the Chorley 
District. Council. 


to connect Bolton with the railway town of Harwich, and as it will 
there are hopes that one ооп- 
eventually be constructed from Bolton to the 


Driffield.—Mc. Ward Thomas, with Mr. Fawoett, has 
attended one of the meetings of the Highway Oommittee, and given 
a short outline үрер rt the Drake & Gorham Electrico Power 
and Traction Oompan » Li » Who asked permission and assist- 
ance in applying fora light railway from Driffield to Boeford, a 
distance of some 9 miles. After hearing these gentlemen, the Oom- 

were of opinion that in the interests of the town о? Driffield 
the Council should approve of the proposed -— rallway. The 
Oouncil adopted the Committee's views unanimously. 


Dablin.— Another tram accident is reported from Dablin ; 
this time a collision with a load of bay. According to the Dublin 
Express, the car pushed the hay cart a distance of 15 or20 yards: 
the cart then and the car left the track. Noone was hurt, 
bat traffic was delayed for an hour. Seeing that an electric car rua- 
ning at full speed can stop in its own length, how was it that the cart 
was pushed so far? Did the driver lose his head and turn the handle 
the wrong way? 


Leeds.—The Tramways Committee, having in view the 
popularity and financial success of the electric саге, intends to adopt 
the same system on all routes; a meeting is to be beld on 24th inst, 
to definitely settle the matter. The receipts for August were 
£12,052 5s. 1d., as compared with £10,272 7s. 10d. last year. 


Neweastle.—The Corporation has adopted the report of 


the new Tram ways ittee in favour of installiog the overhead 
érolley system throughout the city. 
Mr. O. Hopkinson bas repo on the alterations necessary for th 


Gosforth car-aheds, and has presented plans for sheds to hold 100 
cars at Walker. The Corporation last week decided to order 70 single- 
deck and 30 double-deck cars, to carry 26 and 44 passengers respec- 
tively. In асоогдапое with Mr. Hopkinson’s recommendation, the 
tender of Mr. Thomas Besley, of Hyde, for six Lancashire boilers, 
economiser, &3., was accepted at the price of £7,298 ; the engineer's 
report on the city lighting with 110 aro lamps, costing £18 each per 
annum, was also approved, 


Paisley.—The Town Council is desirous of purchasing 
the tramways and introducing electric traction, and is negotiating 
with the tramway company with that object. 

_A motion to take over the tramways and develop them as a muni- 
cipal echeme was defeated by a large majority. 


Scarborough.—The Parliamentary Bills Committee has 
decided to defer the question of introducing electric traction in the 
borough for a year or two. 


Sheffield.—The traffic on the electric tramways has 
already increased enormously; on the Nether Edge route there ware 
three times as many passengers daring the first week of electric 
traction as there bad been previously. Wo hope this is not 
к due to curiosity. 

framcars commenced running on the Walkley route on the 
18th inst. ; а 12 minutes service was provided. d 


. that the. Eastern Extension Teleg 


Southport.—On Tuesday a public meeting was held at 
which Mr. Scotter, M. I C. H., engineer to the proposed light railway 
between Southportand Ormski-k, explained the scheme. А half-hour 
service will bo given. 


Wallasey.—On Tuesday Colonel Marsh and Dr. S. W. 
Wheaton, inspectors under the Local Government Board, held an 
inquiry at Egremont regarding the application of the District Council 
to borrow £18,500 for electric tramway purposes under the Local 
Improvement Act of 1899. The money is sought at present for the 
installation only, and not for rolling stock. There was no 
opposition. . 


Walsall.-—The Council has resolved that, in the event of 
failure to constitute a joint board of representatives of the Walsall and 
Wednesbury Borough Councils and the Darlaston District Council 


S acquiring and working the tramways in Walsall and Darlaston, 


e on should obtain powers to purchase and work 5 
whole of the tramways in the borough, as well as extend the same 

the borough boundaries. This would involve the construction of 194 
miles of tramway, at an estimated cost of about £50,000; the tram- 
ways would then connect with the Birmingham and Wolverhampton 


tramways. 


TELEGRAPH AND TELEPHONE NOTEs. 


The All-British Cables to Australia.—We gather 
from the Australian press that we were not mistaken in our opinion 
raph Company would attempt to 
average matters so that if possible the right to vid“ unrouted 
telegrams should come into the hands of their employés. The Sydney 
Morning Herald saya :—" Bpeaking in regard to the proposed Cape 
cable, the Eastern Extension Company's representative here said 
to-day that the concession required by the compauy was un- 
important to the Oolonies, but important to tke company. 
At present еу paid a terminal rate to the Governments, 
who, ia return, provided operators, apd delivered messages. 
What. the company desired was that they should pay the 
Government a fixed rate per mile for the telegraph line used. That 
would mean that they would have the right to use the wire from 
Adelaide to Melbourne at £5 а mile, or £2,500 in all per year. They 
could then put on their own operators and employ their own mes- 
sengers, which would be a saving to the Governments, and would 
place them in direct touch with the public, with little or no loss to 
the revenues of the Colonies.” | 

hat these offers are appreciated at their true value is shown by 
the following Melbourne telegram to the Times ~ 

"The proposals of the Eastern Extension Company to lay a 
cable between South Africa and Australia, and to reduce the tele- 
pu. charges on condition that they are allowed to open an office 
in Melbourne for the receipt and despatch of messages, have been 
disoussed by the Victorian Assembly. Mr. Duffy, Postmaster-General, 
said that he had refased permission pending a consultation with 
England, Oanada, and others interested in the Pacific cable pro- 
рев The Bastern Extension Ocmpany intended to destroy the 

fic scheme. Mr. Gillies strongly supported Mr. Doffy, and said 
that 16 would be a tremendous mistake to alienate the British 
Government by playing into the hands of a company which had 
3 refused reductions at a time when competition was not 


Canadian Telegraphs.—The Times correspondent at 
Ottawa reporte that a contract has been awarded for the extension 
of the Government system of telegraphs along the north shore of the 
Gulf of Bt. Lawrence to Ohateaux Bay (Labrador) and B:lle Isle. 
The completion cf the line will enable incoming vessels to be reported 
two days earlier that at present. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Repaired, 
Amazon eee cable— 

Oable beyond Garupa... April 4th, 1898  ... - 
Latakia-Oyprus svi .. June 20th, 1899  ... diis 
O:ranto-Corfu "m ... Вгрё. 16th, 1899  ... 

Оотеа-Јарап . August 7th, 1599... "A 
Cheik Saiid-Perim . -.. Sept. 3rd, 1899  ... Sept. 17th, 1899. 
Co .. June 30th, 1899 ... vet 

LANDLINNES. 
Oommunication between 
Salonika and Monastir .. March 23rd, 1899... us 
Communication between | 
Bolama-Bissao . +. July 28th, 1839 .. Sept. 9th, 1899. 
Lines from Haiti to Gonaives, 


Gros Morne, Port de Paix 
Plaisance, and Cape Haitien, 
Port ап Prince to Miriba- 


lais and Jacmel ... ... August 18th, 1899 ... ius 
Moulmein-Bangkok ... +. Sept. 15th, 1899 ., Sept. 16th, 1899. 
Saigon-Bangkok "TI Bapt. 12th, 1899 T Bept. 19th, 1899. 


Huddersfield Telephone License.—A letter was read at 
the last meeting of the Cleckheaton District Council from the Post- 
master-General intimating that the Huddersfield Oorporaticn bad 
applied for a license to establish an indepandent system of telephones 
within the Huddersfield area of the National Telephone Company's 


! 
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system, and asking to be informed whether the Oouncil would 


approve the application, Cleckheaton being partly within the Hud- 

derefield area. The subject will be considered by a Special Oom- 

nup in copjunction with the Postal Ccmmittee of the Obamb:r of 
mmerce. 


Wireless Telegraphy.—An Adelaide paper says that 
for some time Sir Charles Todd and Prof. Bragg have been making 
experiments in wireless telegraphy with a view t» its utilisation for 
communication with the Althorpes and other outlying stations. 
During the past few weeks many mesrages bave gone to and fro 
between the Observatory on West Terrace and the temporary station 
at Henley Beach. The sending and receiving instruments, including 
the coherers, made after Marconi's pattern, have b2en gradually im- 
proved, until now long sentences can be sent through with very few 
mistakes. It is intended shortly to carry out experiments in tbe 
Gulf, and good results are hoped for. A curious and interesting 
effect. was observed the other day. Messsges from Henley Beach 
were being received at the Observatory. In the instrument fitter s 
room at the Post Office, Mr. Uabehaun was making some improve- 
ments to his receiving tet, and as an experiment he connected it to 
the Henley Beach telephone wire. He was surprised to find that 
he could get some of the signals. Apparently thetelephone wire had 
picked them up and guided them into the Post Office. The telephone 
wire was at the time being used for ordinary business. The 
coherers were ma?e by Mr. Rogers at the University of Adelaide. 

The dsily Press says that experiments connected with wireless 
telegraphy are being made, not, however, by the local authorities 
themselves, between the works at Mount Pleasant and the General 
I Office. Further and more important trials will shortly be carried 
on 


OONTRAOT8 OPEN AND CLOSED. 


OPEN. 


Barking Town.—October 24th. The District Council 
wants tenders for beilers, pipe work, two 100-xw. steam dynamos, 
switchboard, motor and trailer cars, trucks and electrical equipment, 
overhead equipment, underground feeders, conduites, road work, &c., 
for the Barking and Beckton light railways. See “Official Notices” 
Septembar 186. 


Belfast.—September 31st. The Electric Committee 
wants tenders ‘or c.i floor plates and w. i. rails for the electric 
light department. Specifications from the city electrical engineer 
on payment of one guinea, returnable as usual. 


Belgium.—Tend:rà are being invited until the 27th inst. 
by the Belgian Government authorities in Brussels, for ths supply of 
four sets of Hughes printing telegraph apparatus. ers are to ba 
sent to La Bourse, B;uesele, whence particulars may also be obtained 
(cahier des с2а: без special No. 22). | 


Birkenhead.—Scptember 29th. The Corporation wants 
tenders for boosters, switchboard, accumulators, cables, and laying 
same. Bee “ Official Notices” September 15th. 


Bray.—October 200. The Uiban District Council wants 
и чы 12 months’ electrical supplies. See Official Notices 
is wee 


Cardiff.— September 27th. The Corporation wants tenders 


ошеа arc lamp- poste. Sæ “Ола! Notices" September 


Darwen.— September 25th. The Corporation wants 
tenders for a high speed vert ical engine and dynamo (300 to 350 Kw. ); 
also switch work. “ Official Notices S:ptember 8th. 


Dundee.— September 28th. The Town Council wants 
tenders for 10 double-decked single and 10 double-Jecked bogie truck 
cars, all electrical. Вее Official Notices” this weck. 


Germany.—Ociober 16th. Tenders are being invited by 
the municipal lighting and tramway authorities cf Köaigsberg, 
Prussia, until October 16th, for the supply of six boilers required in 
connection with the extension of the electric power station, to supply 
steam to new engines aggregating 1,800 BHP. Tenders to be sent to 
Die Direction der Städt, Belenchtungewe:ke und dor Electr. Stras- 
senbahnen Kaiserstrasse 41, Königsberg, Pruesia, whence particulars 
may be obtained for 1s. 


Glasgow,— October 10th. In conncction with the tram- 
way scheme the Oorporation wants tenders for ewitchboards, fuel 
cc nomisers, two 50 and one 30-ton electric travellers, power station 
steel 'vork, and cables. See Official Notices September 8th. 


Glasgow.—October 10.h. The Corporation wants tenders 


for the reconstraction cf tramways according to specification. See 
“ Offcial Notices” this week. 


Huddersfield.—Octob:r 2nd. The Corporation wants 


tenders for five Lancashire boilers. See Official Notices Septem- 
ber 16th. 


Ilfracombe.—September 25th. The District Council 
wants tenders for boiler plant, engine plant, dynamos, condensers, 
switchbcard, maine, lamp-posts, accumulators, meters, crane, 
buildings, &c. Bee “Official Notices” August 18th. 


Leeds.— October 18th. The Council wants tenders for 
50 electric tramcars. See Official Notices” this week. 


Leeds.—The Council requires tenders for 50 electric tram- 
cars. Particulars, &c., may be had on application to Thomas Newson 
E:q, H. I. O. E., city engineer, Municipal Buildings, Leeds. Tenders 
must Ъз to band not later than noon, October 18th. 


Llandilo.—-September 28th. The Council wants tenders 
а S nm g of the town by elcctricity. Beo our “ Official Notices" 
week. 


Oldham.—The Electric Light Com mittee invites tenders 
for rolled steel girders, concreting, and other works required in the 
foundations for Klein's Tower Water Oooler at the electric light 
station, Gus Btreet, Oldbam. 


Rotherham.— October 9th. The Corporation wants 
tenders for Lancashire bcilers, engines, dynamos, piping, condenser, 
cconcmiser, battery, switchboard and boosters, feeders, mains, road 
work, &c., for electric lighting. For particulars see ‘Official 


Notices” September 8th. | 
Runcorn.—September 27th. The Urban Council is 
inviting offers for the electric lighting of the district, to be tent to 


the chairman of the Highways Committee. | 


Russia.—The municipal authorities of Perm are at present 
inviting tenders for the concession fcr the establishment and ex- 
ploitation of a central electric lighting station in the town. 


Russia.—Tenders are being invited until October 2nd by 
the municipal authorities of Tiflis (Caucasia) for the concession 
for the working of the tramway system in the town and for the 
extension of the tame. The existing lines consist of about 21 kilo- 
metres of horse tramways, which are to b» converted to electric 
traction. While 15 kilometres of new electric lines are also to be 
constructed. 


Salford.—Septemter 28th. The Corporation wants 
tenders for 16 Lancashire boilers and superheaters. See Official 
Notices” Saptember 16th. 


South Wales.—September 28th. The proprietors of 
Margam Copper Works, Port Talbot, wants tenders for the electric 
lighting (arc and incandescent) of their works. See "Official 
Notices " Saptember 8th. 


Spain.—The municipal authorities of Ledana (Cuenca 
rovinca) are inviting tenders until the 26th inst. for the concession 
or the electric lighting of the town during a period of five years. 

Particulars may be obtained from, and teaders are to be sent to, El 
Secretariat del Ayuntamiento de Ledana (Ouenca). 


Swanses.—October 9;h. The Corporation wants tenders 
for medigm speed vertical engines, continuous current generators, 
booster and balar cer. See “ Official Notices" this week. 


Sydney (N.S.W.).— November 3rd. Тһе Municipal 
Council of Bydney is inviting tenders for the construction and erec- 
tion of р refuse destructor for treating 60 tons of refuse per day 
(24 bours). 


Warrington.—September 30tb. The Committee of 
Visitors of the Winwick Asylum, near Warrington, invites tenders for 
Contract No. 1.— Generating plant, including three seta of condensing 
engines or turbines, with directly coupled dynamos, each of 100 xw. 
output at 220 volts, booster set, motors, surface condensers, oooling 
tower, steam and exhaust pipes, c. Contract No. 2.— Switchboard. 
The drawings can be inspected and specifications obtained of J. P. 
Muspratt, Clerk to the Committee of Visitore, County Offices, Preston, 
on payment of £2 2s for each specification, returnable. А separate 
tender must ba sent in for the work included in each specification. 
Bee Official N:tices " September 8th. 


CLOSED. 


Brighton.—The tender of the Private Wire and Tele- 
phone Installation Company has been accepted for installing а 
system of telephones throughout the new municipal buildings at 
Brighton. Instruments on the inter-communication system will be 
fitted in all the offices of each d ent, and, in addition, commu- 
nication will b3 established between all the heads of departments. 


Bristol Lunatic Asylum.—The Visiting Committee has 
accepted the tender of Messrs. Е. W. Ball & Co., for the wiring and 
fitting of the asylum for electric light, at a coet of £1,645. 


Carlisle.—The contract for boilers for the City Council 
electricity works has been given to the Oldham Boiler Works Oom- 
pany at £1,690, that for the engines and dynamos having been given 
to Mesers. D. Bruce Peebles & Оо. at £5,710. 

Clerkenwell.—The Vestry has decided to light the 


library by electricity, and the tender of Messrs. Barlow Bros. & Oo., 
of Shaftesbury Avenue, bas been accepted for carrying out the fitting 


work. 
(Continued on page 483.) 
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A GERMAN ELECTRO-TECHNICAL in America, or on the Continent, has been done by men not 

INSTITUTE. yet out of their thirties, and if this country is to recover its 
lost ground, or stop losing more, which is what we must 
Pror. E. ARNOLD has recently written a 60-page book now hope for, then we must give the best opportunities and 
describing the Eleotro-technical Institute at Karlsruhe, positions of responsibility to the brightest of our young men. 


Germany. It is The illastrations 
common knowledge herewith will give 
that the technical some idea of the 
institutes of Ger- thorough way in 
many аге better which the Germans 
endowed and better equip their tech- 


equipped than our 
own, and their 
especial aim is 
to train men who 
have shown special 
promise in their 
earlier education. 
As Mr. Carnegie 
has pointed out, it 
is not the average 
men who are wanted 


nical institutes, 
They are not patch- 
work aff sirsdepend- 
ing on the charity 
of certain guilds 
companies, or pri- 
vate individuals, 
but are properly 
endowed Govern- 
ment institutions, 
and, as such, are a 


nowadays, but men standing monument 
who can lead. In to the common 
tbis country we ku gense of the German 
appear to go out of | nation. 


our way to train THE ELECTRO-TECHNICAL INSTITUTE AT KARLSRUHE, GERMANY. 


It must be re- 
and nurse medioc- membered that this 
rities by the hundred, and dishearten and crush back оа Institute does not set out to teach all the trades and 
dead level the more promising young men. Anybody who professions from the making of a suit of clothes, or a 
cares to inquire will find that all the best electrical work model engine, to shorthand and music. It is purely 


TEsTiNG Коом, KARLSRUHE INSTITUTE. 
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CICI LIGE- | 
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0 50 100 em 
Е 0р 


EXPERIMENTAL ALTERNATOR. 


tmn 


СЕН UL 


EXPERIMENTAL DYNAMO. 


Number of tannels, 96. 
Total number of turns, 2 х 72. Number of conductors, 297 x 2. Number of hoars per phase, 192 Size of condactor, 35 х 1'2 cm. 


А Wires рег tunnel, 12 Number of slots, 173. 
Number of дых 33. Ned Diameter of wire, 35 mm. Depth of slot, 2°9 cm. 


PARTICULARS OF EXPERIMENTAL MOTOR-ÁLTERNATOR. PARTICULARS OF EXPERIMENTAL ALTERNATOR AND 
KARLSRUHE INSTITUTE. - DYNAMO. KARLSRUHE INSTITUTE. 
Alternator. ‘8 kw. Continuous current motor. Multiphase alternator. 8-pole continuous current dynamo. 
5 ; 188 revolutions. 188 revolutions. 
VVV | pucri: E 110 volts. 110 or 170 volts. 
10 or 5 amperes. 12 amperes. 22 KW. 22 Ew. 
Armature. | Armature. 
Armature. Armature. Bore of armature, 120 cm | Dieter of armature, 76:2 cm. 
; Length of armature core, 18 cm. | L:ngth of core, 20 cm. 
Leder 140 mm perg eis 190 mm Total radial depth of armature : Total depth of armature core, 
: | : соге, 9 ош. 12 ош. 
Total depth of core, 60 mm. Total depth of core, 50 mm. , | Number of conductors, 346 
| 


Number of tunnels, 16 


Area of conductor, 18 tq. mm. | Siz3 of conductor, 1:1 sq. mm. 
Diameter of tunnel, 22 mm. | 


Width of slot, 55 cm. 
Feds ob abt ңиз Namber of commutator segments, 
Magnets. Magnet. 78. 
m Diameter over magnets, 119:2cm. | Field bore, 77 cm. 
agnet. Magnet. Face of pole, 85 cm. Face of pole, 24 cm. 
Diameter, 195 mm. Bore, 195 mm. Turns per pole, 200. Width of pole, 19 cm. 
Number of turns, 4 x 1,050. Number of turns, 2 x 3,200. Diameter of wire, 37 mm. Diam. of magnet pole, 19 5 cm. 
Size of wire, 7 mm. bare, Size of wire, 75 mm. bare. Turns per pole, 700. · 


ii 1l mm. insulsted. " 1:00 mm. insulated. . Diameter of wire, 2:5 mm. 
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and simply an electro-technical institute, and to properly 
appreciate this fact, it is interesting to compare the 
size of the town of Karlsrube with similar sized towns 
in this country. Karlsruhe is about 
850 miles from Berlin as the crow 
flies, and has a population of about 
74,000. Wolverhampton, 200 miler 
from London, has a population of 
83,000; Middlesbrongh has a popula- 
tion of 76,000; Greenock, 69,000; 
St. Helen’s, 72,000 ; Walsall, 72,000 ; 
Rochdale, 72,000; Leith, 68,000; 
Cork, 75,000. | 


ENGINES FOR ELECTRIC 
TRACTION. Е 


We are indebted to the Engineer for 
particulars of some large Allis 
engines, very similar in size to those 
called for by Glasgow, for they have 
cylinders 46 inches and 86 inches x 
60 inches stroke, and thus compare 
approximately with the Glasgow engines 
—44 inches and 88 inches x 60 inches. 
The shaft of these engines is 84 inches 
diameter in the bearings, as compared 
with the 32 inches asked for by Mr. 
Parshall. 

Mr. Parshall has made professions that he was anxious to 
let the Glasgow work to an English firm. To our simple 
minds there appear so many things inexplicable in print 


The shaft, as nearly as we can measure from the uneven 
scale of the illustration, is fully 14 feet between bearings, or, 
say, 19 feet from centre to centre of bearings. 


If we examine 


A GERMAN ELECTRO-TECHNICAL INSTITUTE.—ÉXPERIMENTAL ALTERNATOR AND 


Dynamo CovPrED DIRECT TO Gas ENGINE. 


this by certain rules used in Lancashire for determining the 
middle diameter of a heavily loaded shaft, we find that this 
87-inch shaft—it is 37 inches diameter at the wheel 8well— 


A GERMAN ELECTRO-TECHNICAL INsTiTUTE.—EXPERIMENTAL MoTORsALTERNATOR. 


about the whole Glasgow business, that we would ask our 
readers to stady the Allis engines as described in the Engineer, 
and Mr. Parshall’s specification, and find their own way out 
of the maz». 

The Engineer returns to the question of the abnormal 
shaft diameters of the engines it illustrates, that are to be 
S Dni Li the Metropolitan Street Railway Company of 

ew York. 


works out at very different diameters for a load of 180 tons. 
The 180 tons is double the weight of the fly-wheel, to allow 
for the armature, which is hardly likely to be heavier than 
the wheel, nor do these two loads represent a central load in 
the sense that а single wheel does. 


i yee 
One rale for heavily load! sha ts is р = м TE 
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where р = central diameter in inches, and! is the span of 
the shaft in inches between centres of bearings, w being the 
load in tons. Then, with the above dimensions, D comes out 
as 354 inches. There appears to be a fallacy in this rule, 


involved in the use of the fourth root, but this is not so, 
the shaft being treated as a beam. At 100 inches span the 
diameter would work out at 234 inches. 


A GERMAN ELECTRO-TECHNICAL INSTITUTE.—THE STANDARDISING Room. 


Taking the other rule, given in “ Kempe’s Year Book,” 


— 


3/WL : í 
D= 8 M : where L is the span in feet. 
This rule gives D = 36 inches for a 19-foot span, and 
D = 27 inches for a span of 100 inches. Apparently the 
shaft is not enormously over-strong for such a huge span. 

It is well recognised that trouble ensues 
where long span shafts are heavily loaded, 
and English practice has been to keep the 
span short, and we believe that the first of 
the above rules was found satisfactory for 
ordinary pra the second rule having 
been worked out for general application. 
For the New York engines we cannot say 
that the dimensions are so very great, but 
we do consider this American design ex- 
cessively faulty in having such an enormous 
стаз, demanding such a huge diameter of 

alt. 


The cylinders are 26 -: 6 inches be- 
tween centres, an altogether unnecessary 
span, and one which if employed in the past 
is quite sufficient to have led up to the 
excessive shaft diameters now in vogue. 

But Mr. Parshall must be acquitted of 
this error until we see plans to the contrary. 
His design did not include a fly-wheel and 
& generator on the same piece of shaft. 


There was to be a bearing between of a 


length of 64 inches. The span for the fly- 
wheel length between centres does not 
appear to have been required to exceed 9 
feet by the design for the engine as des- 
cribed, and for this span and only 105 tons 
of load, the central diameter works out 
by rule No. 2 at 244 inches, and indicates 
that the Glasgow shaft is abnormally and excessively 
large. Mr. Parshall appears to have drawn his dimen- 
sions from one style of American practice and applied 
them to another type of engine, somewhat after the 
manner of the рдун ЫМ Chinaman апа the patched new 
breeches. The illustration of the Allis engine for New 
York serves to confirm our opinion that' the Glasgow 


dimensions, though almost identicai, are excessive. We 
look upon the New York shaft as not too strong for 
the bad design as regards span. 

We quite agree with the Engineer that the bearing 
Purfaces are excessive. Our contemporary calculates them 
at 108 lbs. per square inch of projected area. We 
have observed that the heavy rope drums of Lanca- 

shire are carried on bearings having an 

area of about 1 inch for each 130. lbs. of 
load. The Engineer asks why American 
practice demands such enormous bearings 
to run oool enough when its own figure 
deduced from steamship practice is 224 lbs., 
while even 600 lbs. per square inch may 
be carried with care. For its figure of 

224 lbs, a bearing 22} x 40 would suffice. 

We think, however, that the Engineer is on 

the wrong tack here in this item of the 

New York engines, for we do not consider 

that their shaft diameter is at all a matter 

dependent on bearing stresses, but entirely, 
in this case, of weight aud span. 

It has been pointed out to us by an able 
and experienced engine maker in America, 
that Americans generally do not make a 
success of gan-metal bearings, and prefer 
to use white metal, and this may have some 

influence in determining bearing areas. 

Brought to a brief summary, we may 
say that bearing stresses are, as a rule, 

easily provided for in any size of shaft 
that can sustain the load of its fly-wheel; 
that diameters must Ъз calculated from 
spans between bearings. Long spans deflect 
so much under load that they require the 
bearings to be inclined to suit this. For 

traction work, the maximum i 
of the ammeter is to be taken as indicating the tortional 
stress, and this must be doubled, to allow for sudden 
application. We believe these points practically embody 
che correct design of shafts, and it is useless fixing the 
sizes for one engine from those found suitable in another 
engine of the same power, but with different spacing of 


bearings, &c. 


oe 8 


ЧТ". ie 
. . e е тт 
= sa m 
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A GERMAN ErECTRO-TECHNICAL INSTITUTE.—LECTURE TABLE. 


As a matter of economy in all large shafts, the time 
appears to have come for some different method of sup- 
porting such heavy fly-wheels as are now used. The friction 
of a large neck is very great. The friction of large mill 
engines is said to be 20 per cent. It is as much as is saved 
by condensing, or by the most efficient feed heating, and it 
is chiefly the product of the fly-shaft bearings. In a 
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traction generator there is no side pull of belts in direct- 
connected sete, and the weight of the fly-wheel could be 
carried on friction wheels. It would not be insuperably 
difficalt to so arrange these as to bear the heavy load, and 
transfer it to other bearings very much less in diameter, 
and very much slower in rabbing velocity. 

It is not usual to calculate the siope of a loaded shaft. 


A formula for this is, however, 5 = ig 5i 


: where s is the 
rate of slope, / the span in feet, w the load in pounds, 


E = the modulus of elasticity or 26 millions, and 1 = 
"0191 41, d being the diameter in inches. For w in tons, 
ius where / is the span in feet. Thus, for a load of 


70 a* 
100 tons on a 10-foot shaft of 20 inches diameter, we get 
100 x 100 res = lin 1,120. The half length of 


e ESO Llc 

70 x 204 
the haft bearing being, say, 30 inches, the slope of this will 
be about ,';th of an inch. Such а slope is too much; it 
implies far too serious a bending of the shaft. Bat the 
slc pa varies inversely as the fourth р of the diameter, 
and would be rednoed to leas than half by increasing this from 
20 to 24 inches, The first of the rules given for central 
diameters was probably based on the fact that the rate of 
slope of а loaded beam is a function of the fourth power 
reciprocal of the diameter. Neglect to provide for such 
slopes by properly canting the bearinga inwards has ruined 
many а new shaft. | | 

It may be that the overheating of American shafts, due to 
this very fact, has been responsible for the 5 huge 
diameters, which might have been avoided had their bearings 
been made parallel with the neck» they supported. That 
such has not been recognised by Americans is probable, or 
how else are we to account for the enormous pans they allow 
between bearings, and the fact that they permit euch very 
small nominal bearing stresses? 

Long span shafts gave trouble in Lancashire years ago, 
when eof the same diameter as had proved sufficient 
for toothed wheels before the wide rope drums were intro- 
duced. These soon brought about an increase of the middle 
diameter of the shaft, and promoted alto an endeavour to 
minimise the span of the shaft as a girder, while the question 
of slope was dealt with by Hi k- Hargreaves by the introduo- 
tion of their swivelling bearings, a refinement that perhaps. 
a carefal erector might render unnecessary. d 

Shaft design and general arrangement is very much a 
question of oo between antagonistic influences, and 
since the introduction of heavy wheels has had little to 
consider in respect of torsion, which is amply provided for 
when the other desiderata are taken into full account. 
There still remains, however, the question of a dead short 
circuit on the line resulting in an enormous current being 
taken from the generator more rapidly than the circnit 
breaker can cnt the line out. On this assumption, which our 
correspondent, Mr. Taylor, seems inclined to make, but 
гран disinclined to put down plainly, but which other 
electrical engineers state 18 really the case, the circuit breaker 
does not protect the shaft from excessive torsion and the 
strongest shaft must fail. Obviously, therefore, the only 
correct syatem is to place a maximum slip coupling between 
the generator and the fly-wheel, or to design generators on the 
fly-wheel principle, avoiding entirely any transfer of fly-wheel 
energy through the shaft. We propose to return briefly to 
the question later. | 


— 


CONTRACTS CLOSED. 


(Continued from page 478.) 


Colwyn Bay.—The District Council bas accepted the 
tenders of Mr. B. Thomas, Cornbrook Telegraph Works, Manchester, 
for electric lighting plant as follows. Abont 90 firms tendered for 


the various contracts :— 


Boiler and fittings vx ET £466 0 0 
Feed pump, heater, tank, &c. n 238 18 B 
Steam and exhaust pipes and fittings 150 0 0 
Steam dynamo, balancer, and boosters .. . . 1218 0 0 
Bwitchboard and connections T z ee ss .. 29115 0 
Accumulators А P Уе - ate 775 0 0 
Cables 542 0 0 


Crewe. — The Town Council has given the contract for 


erection of electricity works buildings to Mr. J. Matthews, of Nant- 
wich, at £6,000. | | 


Darwen.—The Corporation is stated to have accepted the 


tender of the British Taomson- Houston Company and the 
Westioghouse Oompany for the supply of motor cars. tenders 
submitted were: 
British Thomson - Houston Company 46.145 
Westinghouse Company , ed 6,145 
Brush Company .. 6,7 
Dick, Kerr & Co. .. .. 6,9-0 
Siemens Bros. & Co. .. 10,075 


Leamington Spa,—The contract for an extension storage 
battery, 65 cells, 1,800 ampere-hours capacity, for the Midland 
Electric Light and Power Company, has been secared by the Hart 
Accamulator Company. | 


tenders received for the fittings, &c., тушо for the electric lighting 
of the Town Hall, the contract comp i 
the proposed extensions, and the alteration of the existing gas fittings 


£ 
National Electric Wiring Company (recommended for 
acce tance) ee ео ae ee ee ee ee ee 485 6 
A. H. Wood 491 0 
1,089 6 


Walsall Electric Lighting Company 
Charles Peacock & Co. T is zu s 
The Concentric and General Contract Company 


F. Troy & Co.* .. 930 19 
Sweet Bros. АЕ S $ ie - ios is .. 675 16 
Laing, Wharton & Down ix s ju ads m .. 914 6 
W. Mackie ee oo ee ee oe 

H. Beard & Co. 1,017 6 


Simmonds Bros. M T: x MN 
Magnet Electrical Engineering Company 
Thorpe & Salter.. m T 98 us 
W. J. Bishop & Co. vs 

Newsome, Pinching & Walter 

Peto & Radford.. js s ss КҮ, s A ws 
W. J. Fryer & Co. T Кр - s “a s .. 86215 
C. J. Grist & Co. ee ‹ ee ee 1,094 1 


* This tender includes the cost of new electroliers. 


At a late hoür of the evening the members of the Vestry were still 

engaged in discussing whether or not the proposed extensions of the 

Town Hall shonid -be carried out. In case these are abandoned the 

p s the tender recommended for acceptance would bs reduced 
y £76 123. 


Lo .don.—The Shoreditch Vestry, on Tuesday, considered 
the following tenders for the supply and laying of 1,082 yards of 15 
юж г on lead-covered cable from Worship Street to High 

себ:— 


W. T. Giover & Co. (accepted) 
British Insulated Wire Company 


» 

© 

p 

- 

a 
€»ocococooococoooccoo P 


.. 41977 17 8 
. 19018 9 


North Wales Coaaties Lunatic Asylum.—The Com- 
mittee of Visitors his accepted the following tendera:—For engines, 
dynamos, &o., Messrs. Donnison, B»rlyn & Billem, £2,111 105. ; for 
wiring, switchboa:ds, o., Messrs. Frank Sater & Oo, London, 
£2,061. | 


Southport.—The contract for the supply of two 200 kw. 
tramway generators has been placad with Messrs. D. Brace Peebles 
& Co., of Edinburgh, the price being £4,825. 


Sunderland.—The Corporation has placed the order for 
four 216-xw. steam dynamos for the extensions of the electric light 
РЕА with the Sunderland Forge and Engineering Company, 
Limite 


Swansea.—The Tramways and Electric Lighting Com- 
mittee last week considered a report presented by the sub-committee 
recommendicg the advertising for tenders for tke supply of engines 
and dynamos, such to be sent in by October 9th; also the ac:eptance 
of the tender of Mr. David Jenkins, of Swansea, for the building of 
the electric lighting station. The amount of the tender was 
£17,342. | ` 


NOTES. 


Institution of Electrical Eugineers.— Prof. Silvanus P. 
Thompson, F. R. S., president, and Prof. W. E. Ayrton, F. R. S., 
past president, having been invited to take part in the Volta 
celebrations at Como, have been chosen by the Council to 
repreeent the Institution as delegates on this occasion. 


Fatal Accidents,—According to the Scientific American, 
six firemen, while working at a fire in Omaha, made contact 
through an iron-bound ladder with a high pressure overhead 
wire. Four of the men were killed, and the other two 
severely injured. 
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A New Single-Phase Alternating Current Moter. 
—We are given to understand that Mr. W. G. Rhodes, 
M. So., МТЕ Е, who is chief lecturer in Electrica] Engineer- 
ing at the Technical Institute, Salford, has invented 
а new single-phase induction motor, which starts with а 
soi uh approximately equal to that exerted when running 

full load. The principles involved in the construction 
of this motor have not yet been divulged, but we believe 
that Mr. Rhodes has constructed an 5 1-H Р. 
moter which gives a e of abont 21 lbs. on a 
83-inch The. fall-load torque when ruuni 
speed of 2,200 revolutions per minute is 20 lbs. 
ficiency of the motor on a 100-volt 80 frequency cir- 
cuit is stated to be 75 per cent., whilst the power factor is 
0:70. The motor was constructed for experimental purposes, 
and it is that superior resulta will be obtained by 
improving its construction mechanically. 
know, this starting torque exceeds any hitherto obtained in 
induction motors. We hope to give full details of this 
machine in a later issue. 


at a 


Моге American Works for England.—We cull the 
ете interesting paragraph from the Glasgow Herald :— 
v 


Locomotive Company, of 5 Siemens & Halske, of 
Berlin, with have joined for the establishment of 


works to turn out annually 600 locomotives, 1,000 st am 
railway ger cars, 1,000 electric tramway cars, and 
10,000 switches and signals with electrical motive power. 
The chief engineer, not yet appointed, is to have £5,000 a 

ear, and his five assistants will have £1,500 per annum. 

here will be eight locomotive workshop foremen, four 
carriage shop foremen, and four signal shop foremen, each 
with salaries ranging from £1,250 to £500.” 


The Niclausse Water-Tabe Boiler.—This boiler has 
been already described at some length in our columns, and it 
will be enough to recall here that it is of the double tube 
type, viz , its water tubes are fixed at one end only and free 
to move at their lower closed ends, while there is an internal 
Field tube for circulation. This boiler has thus some virtues 
по осна byother boilers. We think the author of the paper 

at the B.A. meeting last Friday was badly advised in com- 
paring his boiler with the Belleville. This latter boiler has 

approved by the Admiralty. Unfortunately the choice 
of the iralty is not associated with success in numerous 
cases, and a longitudinal section of a Belleville boiler does not 
reassure us. To compare another boiler with the Belleville 
does not say much for the other boiler, and we have a better 
opinion of the Niclause boiler than to have used the Belle- 


tion was a very importan 

speaker asked whether the author could give an idea of the saving in 
ground space by adopting the Niclausse type in g stations 
as compared with the Babcock boilers for the equivalent of power. 
Also, had Mr. Robinson at present at his works drawings showing the 
dimensions and form of the farnaces he would use for where 


baffling the heating generated, as they passed up through the 
JJC ша ha кайаш fleck oF ho 


surface ? 
гаште] contribated a few general remarks on 
water-tube boilers, and referred to the extremely admirable mode by 


e full 


As far as we 


| х ау heat of water. The me 


which the tubes in the Niclausse boiler could be got at, one being 
easily taken out and another put in its place. He was always sorry to 
see economisers applied to boilers. | 

Prof. Hudson Beare had had Baboock boilers ranving at Edinburgh 
for two years. In re to incrustatión, he had had a boiler 
running constantly for two years for electric lighting work, and а$ 
the end of the time he withdrew some of the tubes and incrustation 
could hardly be detected. He referred to the fact that water-tubs 
Беи are now being tried for loccmotive work on the South-Western 

атау. 


was 

open to question. Looking at what had been done in France, that 

country had led the way in the modern application cf the water- 

tubs boiler. The French wero кен ships on three systems, and 
had ocation of 


to stand back bacause of other things requiring the Admiralty’s atten- 
tion. The consumption of coal LH P. hour was not conclusive, 
unless you had the efficiency of the engines. He saw in the news- 
paper that the Scagull's first trial had given 2 lbs. per 1 K P. per hour 
on a trial with the Babcock of 1°6 lbs. It would be far if 


. it gave something different to what was obtained with the 
Lancashire 


ilers, so that their 
As to baffling, you could put ia bsfüss to taste almost. Regard- 
еы bending of tubes, thi: was mainly a question of good 
circulation. 


The Specific Heat of Water.—In continuation of a 
preliminary paper read by them at the Toronto meeting of 
the British Association in 1897, Prof. Hugh Callendar, of 
University College, London, and Mr. H. J. Barnes, of 
McGill College, Montreal, have described to the Pnysical 
Section of the Association at the Dover meeting the results 
of their experimenta on the баш with үе of the 

od employed by them is to 
observe on a-differential platinum thermometer the rise in 
the temperature of a small steady stream of water flowing 
through a tube and heated in its course by a wire carrying 
an electric current. In this experiment the capacities for 
heat of the different parts of the apparatus need not be 
determined, since the temperatures at all points remain 
continuously constant, and all the heat developed is carried 
away in the water. This removes one of the most difficult 
and uncertain parts of the work of Joule and others. The 
mode of heating the water as it flows through the tube by an 
electrical conductor carrying a cprrent enables a large 
quantity of heat to be developed continuously in a small 
mass of water, and gives a considerable rise of temperature ; 
while the amount of heat is easily and accurately measured. 
The differential platinum thermometer indicates, we are told, 
differences of one ten-thousandth of a degree, and is accurate 
within one-thousandth of adegree. The flow of heat through 
the walls of the tube is reduced to a very small amount by 
the use of vacuum and water jackets. A comparison of the 
details of this experiment with that of Joule shows in a 
striking way the advan of laboratory metbods due to the 
establishment of the electrical standards, the potentiometer, 
and the platinum thermometer. The numerical result 
arrived at is as follows:—s; = 8.0 (1 + 00000045 
d — 40)?} where £: S, are the specific heats at /? C. and 40? 

respectively; this holds for temperatures between 10° О. 
and 60? C. The determination corresponds very closely 
with the results of other. good measurements, and the paper 
discusses at considerable length the probable mode of exactly 
reconciling them, S е е 
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Plymouth Electricity Works.—The official пене 
tion of the electricity works and the inanguration of the 
electric tramways, which have been already described in the 
ELECTRICAL REVIEW, take place to-day, Friday. 

Tne official inspection of the Plymonth Oorporation 
electric system was held on Tuesday, the 19th inst., by Mr. 
A. P. Trotter, M.A., electrical inspector to the Board of 
Trade. Mr. Trotter made a very oareful and minute 
examination of the whole ronte from Theatre Royal to 
Princes Rock. Не inspected the overhead construction, the 
details of the cars and motors, and the electrical arrange- 
ment at the generating station. At various points along the 
route trials were made of the brakes, both hand and electric. 
The inspector travelled on the car iu both directions, both 
inside and outside. He was коша by Mr. J. H. Ellia 

the town clerk), Alderman W. Bray (chairman of the 

ways Committee), and Mr. C. verson (tramway 

manager); also Mr. J. H. Rider rough electrical 
engineer) and Mr. W. A. Tester (resident engineer for the 
contractors for the line, who travelled on the platform with 
the i rand drove the car). The i e 

himself extremely pleased and satisfied with e g he 
had seen, highly complimenting the borough electrical 
engineer on the first-class equipment of both the tramwa 
and the lighting arrangement, and promised that the offi 


ission to open the line should follow without delay. 
nous шшщ ш the general publio is to take place 
immediately after the ceremony to-day. 


— 


The Copper Market.—According to Messrs. H. R. Merton 
and Oo. s mid- monthly circular, the stosks of copper on the 
15th inst. were equal to 81,527 tons, as com with 
82,718 tons on August 15th, and 82,389 tons on August 81st. 
The fall since the latter date has therefore been = 862 tons. 
The shipments to European ports during the first half of the 
month have totalled 9,984 tons, while the deliveries have 
reached 10,846 tons, Of this latter total 1,326 tons is, 
however, accounted for by зА ліз from Liverpool and 
Swansea to J. S A., and had this buying on American 
account not occurred, stocks on this aide would have risen 
and prices have fallen. It would be natural to assume 
that the agents ей kry N z York Shaper had been 
“ operating " on this side, with a view to keeping up prices, 
were it not for the fact that during the first half of Septem- 
ber the shipments of copper from North America to Europe 
were quite up to the average, having equalled 5,039 tons, 
To buy 1,326 tons oppa on this side—for re-shipment to 
New York—while allowing 5,039 tons to come into the 
European market, is hardly good business for any bat those 
Atlantic steamboat companies who carry the copper. The 
price of G. M. Bs. on September 15th was £77 per top, as 
compared with £76 on August 15th, and £76 15s. on 
August 31st. The relative costs of copper and aluminium 
when used for conducting purposes, are now expressed by— 


8:93 x 865 x 59 4.557 117 


| 268 x 145 x 100 4,888 100. 
Oopper, therefore, at present prices is considerably dearer 
than aluminium at 29 oents per Ib. 


Veritys, Limited —Meears. Veritys, Limited, announce 
a rather important departure in their business. In view of 
the rapid growth of electrical business in the North of 
Eogland and Ireland and the nt prosperous outlook, 
52 have opened k central wp | 

eansgate, Manchester, with a well-organised ent. 
Manchester has been selected for headquarters са юз of 
ita convenient situation and good business centre. The new 
premises are said to be well adapted for the wholesale eleo- 
trical business, containing five floors of 2,600 square feet 
each. Mr. M. B. Cotterell, who first joined the firm in 
1887, and has for some time past held the position of 
assistant general manager at the works, will be responsible 
for the management, Mr. A. A. King, who has long been 
associated with the north county business, remains chief out- 
side representative. The departments into which the busi- 
ness is divided are as follows:—Plant and machinery; wires, 
cables, bells, telephones, medical иа &с.; switch- 
boards and acosasories ; electric light fittings. 


` accident 1 


ment at Hardman Street, 


Accident at the Manchester Electricity Works.— 
The Manchester 


Guardian gives the following account of 

a somewhat serious accident which at the eleo- 
tricity supply works of that town on ў The 
to injury to two members of the station staff, 

and a complete failure of the supply for the evening :— 
“The accident had apparently its beginning in the 
breaking of a belt in the engine room. This room contains 
пев engines, of an aggregate horse-power of 8,100, 
which are used in the generation of the current. It was the 
belt of one of these engines that broke, and the sudden 
throwiug off of the load from the engine caused it to run 
away, with the result that the fly-wheel was broken. The 
pieces that were sent fiying from this wheel broke another 
fly-wheel. Two of the engines, together of 800 H. P., were 
thns disabled. Some portions of the fiy-wheels also broke 
one or more of the steam and water pipes. These pipes, like 
plant at the station, are in duplicate, and the 
damage dene to them would, in ordinary circumstances, have 


the supply of light; bat the damage done to the 

great, the steam and water had to be shut off 
from the whole range of steam and water pipes, and the 
work of the station was thus кеш to a stand. Beyond 
the damage which has b:en described, and the smashing of 
a number of windows by pieces of the fiy-wheels, and by the 
rush of steam, the bui and its contents, as far as could be 
discovered in the darkness, were not injured to any extent. 
The engine driver, & man named Edward Tomlinson, was 
knooked down, and sustained a considerable number of 
bruises, and the greaser, named Chadwick, was injured about 
the arms. Chadwick was sent home. Tomlinson was taken 
to the Royal Infirmary, where it was found that his condi- 
tion was not such as to cause any alarm. Не was, however, 
detained as an in-patient. Mr. С. Н. Wordingham, the 
chief electrical engineer to the Шы see who had gone 
home, was telephoned for, and under his supervision the 
work of repairing the damage was at once entered upon, and 
it was hoped that it might be completed by midnight or by 
the small hours of the morning. Meanwhile, as has been 
stated, serious loss and inconvenience have been caused in 
many quarters by the stoppage of current for lighting and 
motive үт From this point of view the accident 
happened at the worst possible time, as Tuesday is market 
day in the city, and at six o’clook at night many of the 
shops are still very busy.” No doubt in due course we shall 
have a true version of the affair from Mr. Wordingham. 


Personal—Mr. Lewis J. Steele, chief electrician to 
Messrs. Veritys, Limited, has returned to Eagland after a 
lengthy visit to the United States, where he has visited most 
of the important electrical centres. 

The Chatham Town Council has appoi Mr. H. R. 
Redman, teacher of magnetism and electricity to the tech- 
nical education classes. 

Mr. H. B. Knowles, M.A. physics and electrical engi- 
neering master at the Bradford Technical College, has been 
appointed С of five candidates) principal of the Swindon 
and North Wiltshire Technical School. 

Mr. A. Brooker, joint author of the well-known work 
“Electrical Engineering,” by Slingo and Brooker, has 
resigned his position on the engineering staff of the General 
Post Office, after 22 years service in ite various departments, 
Mr. Brooker has now joined the staff of the General Electric 
Company, Limited, and will proceed to Manchester, where 
he will act as manager of the company’s bell and telephone 
5 We have known Mr. Brooker for many yeara, 
and we congratulate the General Electric Company on having 
secured the services of a gentleman of such proved ability. 
We feel sure that the appointment will prove mutually satis- 
factory to both parties, and we shall expect to see very 
shortly that the iaanufacture of their telephonic apparatus 
will favourably compare, both in finish and price, with any- 


thing in the market. 


Marriage. — On Wednesdiy, 20th inst., the marriage 
of Mr. J. R. Garner (electrical engineer of the Olayton 
Engineering and Electrical Construction Company, Limited, 
Clayton, Manchester) with Alice, only daughter of Mr. James 
Whitehead, was solemnised. 


THE 
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The Postmaster - General's Report.— The annual 
report of the Postmaster-General, which has recently been 
issued, states that as regards the telegraph department tbe 


number of telegrams of all descriptions forwarded during. 


the year was 87, 043, 652, an increase over the previous year 
of 4,018,658, or 4:88 per cent. The ordinary inland tele. 
grams, which increased in 1897 98 by as many as 3,248,969 
over the previous year, show an equally large advance in 
1898-99 over the total of 1897-98. The average value of 
the. telegrams slightly declined from 7°434. to 7 38d. 
Inland Press telegrams increased in number less rapidly 
than ordinary telegrams, but their length is indicated by 
the fact that the average weekly number of words во sent 
was 14,400,900. Oa the occasion of the final match at the 
Crystal Palace for the Football Association cup 3,509 Press 
telegrams were despatched, containing nearly 42,000 words. 
The number of foreign telegrams dealt with during the year 
was the highest on record, and exoeeded by 7 59 per cent. 
the previous year's total. ag M 

The concessions made in 1897 in regard to the delivery 


of tslegrams and guarantees for new telegraph offices have 


E in no emall degree to the general inoréase of 
traffiöock . | LUN | 

The communication between coastguard and lifebost 
stations around the coast for life-saving purposes has been 
further extended during the year. Alarm bells were fixed at 
various poit offices for facilitating night calle, and about 43 
new stations were added to the system. On the recom- 
mendation of the Royal Commission on Eleotric Communi- 
cation With Lighthouses, &o., 10 additional shore lighthouses 
were connected with the pestal telegraphic system, and at 
several of these arrangements have been made by the Board 
of Tradé for the exhibition of storm-warning telegrams from 
the Meteorological Office. Two outlying lighthouses were 
also electrically connected with the mainland, but farther 
development of arrangements for telegraphic communication 
with light-vessels has been deferred pending the question of 
the adoption of an ætherio system of telegraphy. 

The number of post offices open for trunk telephone 
business on March 3 Ist last was 286, an increase of 22 in 
the year. . . . . Daring the year the trunk system was 
extended to 22 towns, the extension in 16 cases being carried 
ont under guarantee from the National Telephone Company. 
The total number of trunk wire transactions during the year 
was 7,066,069, or, reckoning each transaction as involving 
at least two spoken messages, a total number of 14,182,138 
messages (an increase of 19:7 per cent. over the preceding 
year). The revenue was £167,505 (an increase of 25 per 
cent.), and the average value of each transaction was 5°681., 
as against 5°45d. for the previous year. The reduction in 
the charges for Post Office tslephona exchange wires and for 
short lines of private wire, which was made in October, 
1897, has continued to lead to an increased demand for these 
facilities, the revenue for the year from this source being 
£142,600, against £130,100 in the previous year. 

The telegraph revenue of the year, £3,260,145, shows an 
increase of £188,422, and the telegraph expenditure, 
£3,477,919, an increase of £99,108 upon the previous year. 

The postal ‘revenue of the year, including the value of 
services rendered to other departments, has been £13,049,817, 
an increase of £625,911 on that of the previous year. The 
postal expenditure has been £9,194,437, an increase of 
£511,120 on that of the previous year. Betting expenditure 
against revenue, the combined accounts show a profit of 
£3,637,076 on the year, or, if allowance be made for interest 
on the capital—£10,868,663—created for the purchase of the 
telegraphs, a profit of £3,338,188. | 

The number of postal packets delivered in the United 
Kingdom during the year is estimated as followa :— Letters, 
2,186,800,000 ; post-cards, 382,200,000; book packets and 
circulars, 701,500,000 ; newspapers, 154,100,000; parcels 
(actual number), 71,913,000; total, 8,496,513,000. The 
rapid growth of telegraph money order business noted in last 
year's report had continued, the figures for 1898-99 being 25 
per cent. in advance of those for 1397-98. 

On March 31et last the total number of post offices open 
was 21,569, and the number of letter boxes was increased 
daring the year to 31,441. The staff of the Post Office was 
increased during the year by 9,832—from 150,110 to 
ee persons, of whom 127,779 were males and 382,163 

emales, | 


Death of М. Scheurer-Kestner.—In the death of М. 
Scheurer-Kestner France has lost one of her foremost 
scientifis engineers. Like many other notable Frenchmen, 
Scheurer-Kestner was an Alsatian by birth, but always re- 
mained loyal to France, whore recent attitude to men of 
Alsatian birth has done so much to weaken any lingering 
remains of French feeling in younger generations in that 
former province. Ontke unpopular side in the recent deplor- 


- able events, Scheurer-Kestner has had much to worry him, 


and it is probable that the typhoid fever, which ended with his 
deatb, found a subject more or less prepared for its onslaught. 
He was well known for his researches, and was the author of 
a treatise on the calorific value of fuels, which is counted as 
one of the foremost of its kind. His death took place on 


the 18th inst. 


' Calcium: Carbide.—A plant for the manufacture of 
calcium carbide, employed at Merav, in Austris, is driven 
by water-power. The turbines drive five three-phase alter- 
natora of 1,200 horse- power. According to some figures 
given by M. Carl Hering in Z'Eclairage Electrique, and 
abstracted in the Engineer, theoretically it requires 1,900 Ibs. 
of lime, and 1, 230 Ibs. of carbon to produce a ton of the 
carbide; in practice, however, 2,050 lbs. and 1,420 lbs. re- 
spectively are required. The cost of a ton of lime at this 
factory is about 168., and of the carbon about 32s. One elec- 
trode will be sufficient for 10 tons of the carbide, and it costs 
£6 12s., or about 138. per ton. The electrical energy per ton 
of the carbide is 6,400 horse-power-hours, which һ £2 per 
electrical horse-power year is equal to a little over £1 163. 
рег ton. The accessory machinery, the loss in the lines, &c., 
corresponds to about 200 horse-power, or about 43. per ton, 
the production being about 6:5 tons per day.  Labonr, at 
33. td 33. 4d. per day, amounts to about 153. per ton. 
Amortisation amounts to about £1 per ton, and the general 
expenses to about £1 per ton; the maintenance of the plant 
is given at 6s. per ton. The total cost at the factory is 
£7 53. per ton. | 


Fire.—The premises of the Incandescent Electric Lamp 
Company, Brook Green, Hammersmith, were attacked by 
fire the other day through the overheating of a boiler. Not 
much damage was done. | 


Electro-Harmonic Society.— Mr. О. E. Grove, the 
present honorary secretary of the above society, informs us 
that the first concert for the new season will be held on 
Friday next, 29th inst., at the International Hall, Oafé 
Monico, Regent Street. S | 


Reduction of Telegraph Rates to India.—We have 
frequently pointed out that in view of the 48. 9d. rate charged 


to Australia, a rate of 4s. per word to India was ont of all 


reasonable proportion. We have been told that the low rate 
to Australia was charged owing to subsidies paid to the com- 
panies by the Australasian Colonies, These subsidies are on 
the point of lapsing, and we now read the following in the 
Australian Press :—“ Details of the sliding scale of charges 
proposed by the Eastern Extension Cable Company as A едх 
of the scheme for constructing an all-British cable vid Cape 
Colony and Glenelg give an early and definite promise of a 
uniform 2a. 6d. rate throughout Australia, without any cost 
to the Government.” 


University of Glasgow.—Lonp Keivin’s SUCCESSOR. 
—The following is a list of candidates who have sent in 
applications for the Chair of Natural Philosophy now 
vacant in the University. It is expected that the appoint- 
ment will be made by the Court early in October :— 


J. C. Beattie, D.8c., F. R. B. E., Professor of Applied Mathematics 
and Physics, South African College, Oape Town. 

Andrew Gray, LL D., F. R. S., Professor of Physics, University 
College, North Wales. 

Cargill Gilston Knott, D.Sc, F. R B. E., F. d. S. B, Lecturer in 
Applied Mathematics, University of Edinburgh. 

J. dM ыш, M.A., Demonstrator, Cavendish Laboratory, Cam- 

ridge. 

G. Е. О. Searle, M A, Demonstrator, Oavendish Laboratory, 
Oambrid ge. : 

John Sealy ‘Townsend, M.A, Clerk Maxwell Student, Trinity, 
College, Oambridge. 

George W. Walker, A.R.C.8c., B. A., Scholar of Trinity Oollege, 
Cambridge. 

C. T. R. Wilson, B.Sc., M. A., Demonstrator, Cavendish Laboratory, 
Cambridge. 
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The Late Иг. Frank Kisg.—At their board meeting on 
20th inst., the firat meeting since the death of Mr. Frank 
King, their late managing engineer, the directors of the 
Chelsea Electricity Supply Company a resolution 
expressing their keen sense of loss and their sympathy with 
his widow and family. , 


Appointment Vacant.—The Corporation of Newcastle- 
on-Tyne wants a resident electrical engineer to act under a 
chief engineer in the construction of the electric tramways. 
Salary £500 per annum. See Official Notices this week. 


A New Cable Project.— The Central News telegraphs 
from New York to the effect that advices received at 
Victoria, Vancouver, from Japan, state that at the approach- 
ing Session of the Japanese Diet consideration will be given 
for a concession to a pro 
Philippines, via Japan. The promoters, who are sangnine 
of success, undertake to reduce by half the present cable 
rates to the Far East. 2 


NEW COMPANIES REGIBTERED. 


Seottish Wireless Electric Syndicate, Limited 
(4,954).—This company was registered at Edinburgh on September 
14th, with a capital of £3,000 in £1 shares, to manufacture and deal 
in scientific instrumente, electric, antomatic, and mechanical арра- 


ratus, machines and models, &c. Tae first subscribers (each with one 


share) are:—4Arthur Govan, 15, Benfield Street, Glasgow, merchant ; 
John Trotter, 28, Gordon Street, Glasgow, opt oian; Walter Jamieson, 
Orange field, Greerock, ecience master; Archibald Barr, 250, Byres 
Road, Glasgow, engineer; A. B. Soott, 53, Bothwell Street, Glasgow, 
chartered accountant; James Glen, 139, St. Vincent Street, Glasgow, 
insurance manager; and James Haldane, 89, Oavendish Street, manu- 
facturer. Table A mainly applies, Registered office, 53, Bothwell 
Street, Glasgow. Р 


Edwards Electrical Company, Limited (63,567). — 
This company was registered on S:ptember 13th, with a capital of 
£10,000 in £1 shares, to take over аз a going concern the business of 
Nathaniel P. Edwards (formerly Nalder & Hilton, Limited), carried 
on at Trafalgar Works, Bowcommon Lane, E., and to carry on the 
business of electrical and general engineers, manufacturers of and 
dealers in electrical apparatus and appliances, bicycle manufacturers, 
makers of cycle parts and accessories, hardwaremen, manufacturers 
of mathematical and scientific instruments, &c. The first subscribers 
each with one sbare) are:—--Nathaniel G. Edwards, 70, High 

lborn, W. O., electrical engineer; John W. Edwards, 70, High 
Holborn, W. O., ironmonger ; Julius Paschek, 44, Wellington Road, 
Charlton, S. E., electri engineer; Arthur E. Darville, 5, Gilbey 
Read, Tooting, S. E., secretary; James Sykes, Suffolk House, Laurence 
Pountney Hill, E O., solicitor; Frederick Brown, 43, Farrant Avenue, 
Noel Park, N., clerk; Edmund Ooste, 3, Whitehall Place, Gravesend, 
gentleman. The number of directors is not to be less than three 
nor more than five; the first are Joan W. Edwards and Julius 
Paschek; remuneration as fixed by the company. 


Electrical Maintenance and Accessories Syndicate, 
Limited (63,559).— This company was registered on September 11th, 
with a capital of £10,000 in £1 shares, to adopt an agreement with 
George Smith, and to carry on the business of electrical and general 
engineers, and manufacturers and dealers in cablee, wire, accnmu- 
lators, meters, generators, and all electric, magnetic, telegraphic, 


works. The first subscribers (each with one share) are :—E. 
Chevalier, 70, 1 S:reet, Hulme, Manchester, cashier; F. 
' Rowbotham, 168, Hulton Street, Salford, manager; A. Seaton, 127, 
Ellesmere Street, Patricroft, manager; О. E. Longshaw, 435, Chester 
Road, Old Trsfford, Manchester, manager; W. Huffey, Guywood 
„ Romiley, Chester, manager; F. Hurst, 12, Peel Street, 
Lancashire, printer; and G. Hardcastle, 117, West Park 
Street, Salford, printer. The number of directors is not to be 1' вв 
than three nor more than five; the first are George Smith 
(mansging director with £300 per annum and a share in the profits) 
and others to be appointed by the subscribers ; qualification, 250; 
remuneration of or directors as fixed by the company. R:gis- 
tered office, 35, Bridge Street, Manchester. 


Burmah Electric Works Syndicate, Limited (63,563). 
—This company was on September 12th, with a capital of 
£2,000 in £1 shares, to acquire any concessions, rights, and privileges 
in Barmah, and to carry on in Mandalay and elsewhere the business 
of electric and other tramway proprietors, electricians, producers and 
suppliers of electric power, &c. The first subscribers are:—E. H. 
Kindersley, Olyffe, Dorchester, J.P. (2 shares); M. F. Kindersley, 
Ol ffs Cottage, Dorchester, gentleman (100 shares); E. R. Kindersley, 
Oly ffe, Dorchester, gentleman (100 shares); H. В. Kindersley, 19, 


Place, London, barrister (100 shares); Miss K. Kindersley, 


у 
Olyffe, Dorchester (1 share); A. F. Hendly, Clyffe, Dorchester, 
servant (1 share); and F. В. Fisher, West Walks, Dorchester, surgeon 
(2 shares). The number of directors is not to be less than three nor 
more than five; the first are M. F. Kindersley, Н. В. Kindersley, and 
E. R. Kindersley; qualification, £100. 


.£4/74 53. 1d. on 409 forfeited shares. 


d cable from Viotoria to the 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrical Power Storage Company, Limited (30,313). 
—This company's annual return was filed on August 11th, when 66 
founders’ and 18,592 ordinary shares were taken up ont of a capital 
of £100,500 in 100 founders’ and 20,000 ordinary shares, all of £5 
each; £5 per share has been called up on 66 founders’ and £3 P ai 
share on 3,132 ordinary; £10,200 бе. id. has been paid, including 


у 
{ 


CITY NOTES. 


Tum accounts of the Halifax Corporation 
Halifax Corpora- electricity undertaking are interesting owing 
tion Electricity to the inclusion therein for the first time of 
Accounts. the supply of electrical power to the tramway 
Public Lighting, system recently converted to electricity. The 
Priyate Supply, figures show a much more satisfactory state of 
* and things than the previous year, and no doubt 
Tramways. when Mr. H. F. Street, the Borough Electrical 
Engineer, has completed the re-arrangement of 
the boiler house, the cost of production will be proportionately 
reduced. We understand that the same is anticipated regarding oil, 
waste, and engine room stores, &o , which, by present results, promise 
to be at least 50 per cent. less during the current year. 

The present tariff is 5d. per unit for lighting, and 211. for other 
purposes, subject to a discount varying from 5 to 15 per cent., while 
the power supply to the tramways ischarged at 2d. per unit. Motive 
power and other purposes apparently only brought in from private 
consumers a little over £30, and judging by the results of the past few 
years’ working, there seems to be every reason to believe that the 
department would have done better to have adopted a differential 
scale of charges on the so-called rebate or Brighton system some time 
ago. The receipts were as follows forsale of current:— · 

Public lighting £840 
Private supply 6,538 (including arrears.) 
Tramway supply 2,332 (279,867 units ) 


£8,710 


Upon the public lighting a discount of 15 per cent. is allowed, and 
the average discount upon the private supply is estimated at 6 per 
cent. 

The general state and progress of the undertaking is shown by the 
following statement :— 


1897. 1898. Increase. 
Total capital expenditure .. £56322 272,470 £16,148 
Number of units soid ... 95 .. 289,814 628,759 388,945 
Number of lamps connected ... ... 20,800 82,020 11,220 
Gross revenue ... bys „сз... &4816 28,957 24,111 
Gross profit... SR. Ai .. £1,829 £4,566 £2,737 
Average price per unit olim. 462d. 333d. —1294. 


From this table it will bs seen that the gross revenue from all 
sources has increased by £4,111, and that the gross profit, after pay ing 
engineering and mansgement coste, has risen by £2,737. The 
following statement shows how the revenue is made up, and indicates 
that notwithstanding the large gross increases, the revénue per 
unit has suffered on each item; the receipts per unit for sale cf 
current has fallen by a little over 14d., and the total receipts per unit 
by а sum jast over 13d. :— 

' Биукною STATEMENT. 


1897. 1998. · 
: . Gross. Per unit. Gross. Per unit. Increase. 
Bale of current 44.607 £8,691 = 
Arrears " К 15 4 62d. › 19 3 33 1, 1 29d. 
Meter rents .. ^..  .. 175 18d. 222 08d. — 10d. 
Supply of fittings .. — .. 40 4d «ce ee — ‘04d. 
Sundry © s js 112 11d. 25 013. — 10d. 


Gross revenue 


item of repairs, which has slightly increased. The most important 
saving occurs on wages, as might be expected, but the reduction of 
nearly one-third of a penny on coal, already low, is a matter upon 
which Mr. Street may be congratulated. Nearly one-half of the oil, 
waste, and engine room stores’ item is attributable to water for con- 
densing purposes. Mr. T. P. Wilmshurst was engineer for about half 
the period under review, and upon his appointment to the engineer- 
ship at Derby Mr. H. F. Street was promoted to the vacant ровї, and 
has the gratification of seeing satisfactory accounts issued at the 
end of his first six months’ running. The details of the costs” are 
set out as follows .— 
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Cosrs oF PRODUCTION. 


аа тоаш (Bo per unit. Increase 
£897 84d. £1,449 554. — 294. 


Coal i ; 
Oil, waste, water, and 


Salate room в, ] $06 ‘80d. 507 900, — 10d. 
W 

earned їй generation 1 829 89d 961 „87d. —464 

distribution. ' 


Берата and maintenance 
Ыр... ae | 
Кый. буш | 


‘Works’ cost.. £2,046 205d. £3164 1'21d, — 84d 
Rent, rates, and taxes .. 350 ‘364. $58 14d. — 21d, 


сс. 958 26d. 367 *144. —'124. 
neer, secretary, о Clerks 4o. | ; 


G 0 neral sere: aad) 
ET law charges an = 183 18d. 943 *184, — 054. 


ous expenses 180 18d. 159 086d. — 12d. 
Total costa — .. . 23,017 3094. £4,991 1-88d. 184d. 
Prorit Srarmmur. 
| 1897, 1898. 
Interest on loans ee °@ А 0 ee £1,325 £1,893 
Sinking fund for repayments . ee 1,364 910 
Net profit deficiency transferred to rates. — 842 ae 
" carried to credit of general rate . e 1,862 
Gross profftft. £1,829 £4,565 
Net loss on working, 1897 ..  ... ... 2849. 


.. Net profit on working, 1898... T ... 21,868. 


Willans & Robinson, Limited. 
Tux half-yearly : 
the Victoria 


£3,706 4s. 1d. brought forward) is £26,538 Os. 64. 
directors propose that dividends be at Mr res of 6 per 5 
the preference shares, and 0 per oen 
inary shares, together sese to £13,258 1174 7 The 
N in accordance 


£A, 28, issue 
capital authorised by the last general meeting has been duly effected. 


The pro rate allotments were generally taken up by the shareholders 
and the small balance of shares FF 


applied for many times over. 


The Direct Spanish Telegra 
Toe board has decided fo pay, in Мара ойе the any, Limited. — 


shares, an interim dividend at 
the rate of 4 per cent., free of 5 on the 


ordinary shares, 
both for the half-year ended June 30th, 1690, and payable on October 


Rockhampton Gas and Coke Company. — The 
directors’ report to June 30th, 1899 (half-year), shows the elec- 
trical operations have been carried on at a pea of £105 140. 104, bat bat 
exceptiorally largo amounts have been debited to maintenance. 
expenses were £1,058 14s. 11d., and the revenue £953 Os. 1d. . 


Evered & Co., Limited.—The directors have declared 

tn Intern dividend tor tho blur ended Yuno D 1890, at the 
m, 

ber 30th. "Phe kran er books are chewed ull October M M 


Edmundson's Electricity Cerperation.— The whole of 
the shares issued a few weeks sgo (£47,000) have been taken by the 


$ shareholders in the company, who a lied for more shares 
the issue amounted to. ' ES 


TRAFFIO REOEIPTS. 


fhe Biaekpool and Fleetwood Tramroad ^——The receipte for the 
week ending September 16th, 1809. were 41, 104.3 pu for week 
ending September 16th, 1908, £906 17s. 94,; aggregate í id half-year to date, 


The Bristel Tramways and Carriage Company, Lbnited,— he fer эһ 
. 15th, ‚теге 48,860 10s, прен Дуе е 
1806, 48,904 168. 84.;, ecrense, 294 66, Ad. 


74 081. 247 094. 01d. 


The FE 
Д.Д Bee берешен 1 EET- pem Ap a Hopem Po even 
decrease, 4101. | Miles 


£900; à Xx al торы tor balt mal увах, 
„ 
зењ т 


Tramways.—The receipts f 
arl scie 10 l were £808 1 at eek 
E tid. increas, 267 Se, 10d. Total Tessie 11 1809, 


receipts to 
41 | correrpondiag period 108, 8599 1 2d. £218 
de 7d. МП Miles of open, 180), 8; ge 8, Car miles Fun, 1880, 5, 
1898, 8,848. Number of cars, 1899, 18; 1898, 10. 


The Dublin United Tram Company.— The for the 
tember 15th, , were as follows:—D. U. T. Oo., horse cars, 
LN БЕ Ее oars, £3,011 0s. 7d.; D. D. 8. D. Oo. elacirio oars, 
grs ; corresponding week e 
electrio cars, £469 16s.; D. B. D. Oo., 
49,947 78. 24.3 increase, 2116 2s. 10d. 

to last year 


Halifax Tram — The receipts for me wees ending 
September 17th, 1899, were £688. Miles of track open, 10. Car miles 
ы асы се есеге ор 

were crease 98 O 
Cer miles run, 8.768 Number of cars, 10. Total гесе! ts to to date, E 
бош April 1st, lst, 1809, £14,596; total receipts to date, 
1808, £8,483, 


Liverpool Overhead Вай Com receipts for the week andin 
e П, 17th, rth amounted Ble: corresponding Week last year 


a 
e South Биленә der-. Company.—The receipts for week ending 
5и 1а в r^ ‘lay, were dle were £744 За, 54. IE, oe, 2043 Die. 2d; agpreguie Р weeks, 


г оок uiing бор немеге 


STOCKS AND SHARES. 


Wednesday Evening. 
DurmESS is all that can 8 in such unquiet times as those 
now passing, but the electrical market holds its position with sur- 
prising strength considering all things. The general tendency of 
prices in any department of the Stock Excharge during bargainless 
days is, however, to sag away, as it were, of their own weight, and 
this disposition is not absent from the electrical supply shares. The 
greater part of the business done during the past week has been in 
the various metropolitan shares. Citys for the most part of their 
time have been weak, but strength is displayed by Metropolitan 
Electric Supply Ordinary. The company is taking rank among the 
“ gilt-edged ” list. We are inclined to regard Mets” as one of 
the best shares to buy in the electrical market, more particularly 
because there is likely to be a steady advance in the value of 
the shares. The Oharing Oross victory over the City Company 
has so far been productive of nothing, but we must warm 
impatient shareholders that the company’s new powers require the 
most careful handling on the part of the directors, and in the present 
condition of the money market, Stock Exchange opinion is against 
any attempt to raise the fresh capital that will be required. Not 
that the company will have any difficulty in getting the cash; a firm 
of underwriters jauntily told us the otber day that they were quite 


pue to carry the business through by themselves, on certain | 
РТИ should prove a grand chance for some / 


of the telegraph construction companies to make money. The 
India-Rabber, Gutta-Percha and Telegraph Works Company 
is likely to get at least part of the contract, and a very good 


part, too. The present price of the shares is about 214; the capital - 


is half а million sterling, and there is а debenture issue of £900,000. 

The Telegraph Oonstraction Company has also some chance 
of participation in the new line, and the shares have already begun 
to move a little. The price is round about 40, but dealings are diffi- 
cult, and almost a matter of negotiation. 

We are afraid, however, that speculation with regard to the 
new cable is still prematare, and it may be а long time before any of 
the actual work is put in hand. 

Electric railway descriptions remain quiet as ever. It is interesting 
to notice that the Exploration Oompany—one of the largest holders 
of Oentral London shares—is taking a leading part in that electri- 
fying of the Parisian tramway system to which we referred last week. 
The Exploration Company is one of the Eothschild's creations, and 
possesses interests all over the world. 

Preliminary negotiations are on foot for covering the county of 
Darham with a network of electric trams. A small syndicate is in 
course of formation to faraish the capital necessary to meet the 
initial expenses, and the experiment will be watched with considerable 
attention. The enterprise of the British Electric Traction Oompany, 
and its activity in the Midlands, has been the means of pointing out 
how great a field exists for this clase of business. Provincial tram- 
ways shares, however, are inclined to weakness at the moment, the 
result of the general uneasiness prevailing in the Btook Exchange. 


Vol 45. Ио. 1,130 Err 28,100] THE RLEOTRIOAL REVIEW. ` 489 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


124,400!) African Direct Telegraph, 4 $ Debs. - - . | 100 | ... . . |100 —104 |100 —104 vee 
25,000 | Amason Telegraph, shares 10| ... : 8— 4 8— 4 ii 
125,000 Do. do. 5 * Debs., Nos. 1 to 1,250 Red. 00 eee 85 — 90 85 = 90 eee 
905, 5602 Anglo-American а. coe eee eee eee Stock E 18s 8 £8 9s 63 — 66 63 т 66 eos 
8,047,290 ро. до. 6 % Pret ese 5 Stock Es 6320 6 6 €, 1144—115j 114 —116 114 
8,047,2901 Do. Deferred... 9...  . . (Stock! ... |... 18. 144— 1 144— 142 14,7, 
205,151 | Brasilian Submarine Т h en зак ues “же ПИЕ A a ae Ъ ‚ | 14g—1 1 15} 1 
15, Do. do. 5 Debs. 2nd series, 1906 ee 100 soe oes ee 107 —111 107 —111 pee 
44, Chili Telephone, "un E s 44,000 TT) eve eee oe 5 4 g 4 $ ee 8 . 8 eee 
10,000,000$ боша ра 00,8 8 8 96188 —198 |188 —198 - 
1,882,528 800 year 4 % Deb. Stock Red. Stock °з? eee eee 104 —106 104 —108 ae 
850 Consolidated Telephone бр and Manufacturing | 10/- | 2 11 1 1— 4 1— ee 
16,000 Cuba Telegraph ... eve eos coe 006 10 7 8 9 Em 10 9 — 10 oe 
6,000 Do. 10 % Prei. - „| 10 10 % 10 10 18j— 193 | 184— 194 9 
18,981 | Direct Spanish Telegraph. 5484 a. | 4— 8 | 4— 5 ы 
6,000 Do. do. 10 Cum. Pref, ees [II] 5 10 10 eee 91— ony, б — 1 ove 
80,000 Do. do. є Debs. e»t PIT, eee 0 ees eee 08 —107 1C. —107 ove 
130,000 | Direot West India Cable, Ф x Reg. ‘Deb. . ns ы. Los: 00 —108 100 —108 e 
4,000,000,| Bastern у Stock . or sas ers 61 7 „ 7 95 1149 —154 145—150 1453 
1,795,000 E 9 Рем. took А 100 Б. se. .. | 99 —102 99 —102 99 
89,900 . e À 1800. 100 5 eee T eo due I - 
1,482, 2682 Do. Caci n: оок) 4 Н 4 5 1116 —121 |117 —182 vee 
250,000 Mastern Extension, 313 Telegraph ..| 10 7 2 7 7 17 9 14—14 |1«4— 142 14} 
16,200 { Do. 5 % (Aus. Gov. 2 гер, (Deb, 100, rd 8 100 5 5 | ... | 99 —108 | 99 —108 - 
" 
64, 00 Ро. do. Bearer, 1 1 400 5, 6007—6400 | 200 | 5 63 | ... поо —108 100 108 i 
820,0 UU Do. & Deb. Stock eee oo 4 4 ee 115 —120 116 —121 soe 
85,1001 { Besten and 1900 20d. ann. dren, Lag. б Mort. Dob, 1 100 655 |... | ... | 99 —108 | 99 —108 5 
48, DUU Do. do. Г 2,844 to 5, 100 5 eee eve 100 —108 100 —108 eee 
800, 0002 Do. 4 % Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 | 4 is „ 101 —104 |101 —104 iie 
180,297 | Globe Tolegreph and Trusb . ue e e m Е ug 4x | siz 10 — ng оп ios 
180,043 Do. do. 6%, Prei... . 10 6 6 d 6 & 15 — 163 14$— 15] 15 
u 4 
89,600 t wi ов. 1 to 1,200, Bed. | 100 eee eot eee 100 —108 00 —108 eot 
17,000 | Indo-European T ph ... , ose ..| 25 110 7 10 10 95 | 48 — 52 48 — 52 с; 
100,000: don Р1айпо-Вган ап Telegraph, 6 Y Debs. 100 | 6 6 .. 106 —109 106 —109 M 
71, 000 Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 . em s iis i 4 ee 
o N е 1 EN % Pref. ; Nos. 1 to 84, 000 : 5j TII TP е ба б SA 
,000 ational hone, to eee eee [ID eee 6 6 
15,000 Do. * Cum. lst Pref. .. .. . 106 6 6 18 — 14 18 — 14 - 
260,000 Do. 8 & Non-cum. 8rd Pref., 1 to 280,00 ͥ 5 5 5 |5 82— 63 | 5,— 6 E 
1,0, 71 84 % Deb. Stock Red. Stock 33% | 34%, | 83% | 99 —102 | 99 —103 | 1008 | 1003 
171,504 Oriental Telephone un leo., Nos. 1 to 171,504, fally paid 1159159 5 1 1 Ee е ане 
100,0001| Pacifio and European Tel, 4 % Guar. Debs., 1 to 1,000... | 100 | 4 # | 4 .. |108 —106 |108 —106 i 
11,889 Reuter's sos eot eee eee eee 8 5 5 ee 7 т 8 7 == 8 ous 
8,881 Submarine Cables Trust one eee aoe coe eee Oert. one eee eee 180 —185 180 —185 eve 
58,000 United River Plate eee eee eee eve 5 8 % 6 % oo 5} 4$— 5} oe 
151, 7881 Do. do. 5 Debs. 69 eae eee Stock eee eee 104 —107 104 —107 oe 
300,0001| West African Telegraph, 5 „. |10159 15% | .. 99 —102 | 99 —102 i 
80,008 West Coast of America, 08. 1—80, 000 and 58,001—58,008 a eve eee eve — 1 i— 1 eee 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Bub. Tel. 1 e| se |. 101 —104 [101 —104 Би 
889,521 Western and B Tel ph 4 * . Stock Bed. ee 1676470 soe [TT] ҮТ 104 —107 104 —10 7 oe 
88,821 West India and Panama eee eee е 10 1 eee 1g— 18 1 — 1 eee 
84,568 Do. do. do. Cum. 1% Рге? ee 10 6 6 eee pm Ot 1 1 ose 
000 Do. со, та 6 2nd . | 10/6 6 - ves 
80,0001 Do. Debs., Nos. 1 to "ped 100 5 5 eee 104 —107 104 —107 voe 
158,100] Western Union of of U.B. БА 6% Ster. Bonds 100 | 6 6 | 98 —108 98 —108 - 
ELECTRICITY SUPPLY COMPANIES. 
80,000 Charing Oross and Strand Hleotriolty Suppl pai 5 6 % тә * 10 — 1 |10—11 | 10j| 108 
. $4,000 *Ohelsce. Blectricity Supply, rd., ... „ 5 8 / 6 % 6 X | a JH 8 | 1 
100,000 Do. do. Deb. "Воск Red... took! 4p 0 „ 1 gis ив " 
60,000 | City of London — Lighting, . 40,001—100,000 .. 10 7 & 10 | 6 $ 114— 123 11 — 12 13 | 1H 
40,000 Do. 635 Oum. Pret., 1 to 10 6 6 6 |1 134 | 183] .. 
400,000 Do. Deb. Воск, В tins. at £11 all paid TEE 5 « |125 —1 125 —180 eee - 
40,000 буо & Brun Кто; °ў Ота. —40,000 10 а 11 — 13 11 — 114 eee eee 
20,000 do. , 40,001—80,000 10 6 X 6 * 6 % 13 144 |13 — 14 | 13 | . 
220,000 4496 Deb. Stock, Prov. o (2800 to be paid) Ed. ... | ... igs . | 82 — 85 82 — 85 836 | ... 
17,400 паза Bleo. Оор, , Ord. Shares 1—17,400 .. G| æ | 5 7 5 — 5 5 — 5 ET - 
19,001 | House-to-House E о aan Supply, Ord., 101 to 19,661 5| . | 4 6 8— 9 8— 9 - " 
,000 Do. 7 % Cum ‚ Pref. eee 5 7 % 7 ees 9 — 10 9 — 10 eee 0 
110, 000 London Electric Supply 00 n, Limited, Ord. LII) 8 eee eve eee "- 4 те 4 eee oe 
,050 Do. о. 6 % Pref. 5 eee ee % 7 el— 02 D TI) 
ye 00 м E 8 l оге 2 Db. Btock Rd. жч Б % 6 % * "Mi 163 14— 16 eee eee 
j ME TE 7 upply, А sis wee 0 5 1 1 1 1 1 
22,500 D. Nos. 62,601 to 85,000 . - А 10 | ... - e. | 14 — 15 14 — 16 = iy 
230,000 First Mortgage Debentnre Воск | ... | 4% | 4 117 —119 117 —119 oe qu 
6,452 Notting I Hill Electrio ting өө | 10|4 6 15 — 16 15 — 16 T sii 
81,980 | St. James’s and Pall Mall Electrio Light, Ord ads 5 (108% 14% 14 165 — 174 | 16 — 17 pA 108 
65,000 South London Electricity Supply, Ord., 24 paid eee 5 ees sos = S$ 
79,900 | Westminster Mlectrio Supply, Ord., 101 to 80,000 .. 656 9 % 12% 12 & | 15 —16 15 — 16 at 15 
Exohangs. 


* Subject to Founder's Shares. 
Unless otherwise shares are fully paid. 
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. SHARE LIST OF ELECTRICAL COMPANTES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


[еен НАМЕ, | Share the last inves В Quotation Quotation ware a 
s t : Sept. 18th. Bept. 20th. Sept 20th, 1809. 
60,000 | Aluminium A" shares, Nos. 1—60,000 ... age Sss 110 $ 10 $ | 21— 81 22— 3 3 
90,000 Do. 44 & Ist Mort. Deb. Stock Red. Iss . [Stock Я 97 — 97 —102 
80,000 | British Electric па" ЕС р A ..| 10 6 95, 174— 18% | 174— 184 17% КЕ 
Ро. do. 6 А . 80,001 000 
10,000 { | . ) 10. |... |18 14 | 138— 141 | ізн) 133 
. 20,000 Do. do. do. Nos. 40,001—60,000 | 10 ii is 368 i me is 
200,000 Do. do. 5 & Perpetual Debenture Stock . Stock - .. |127 —180 |127 —139 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 0; Е p — 165 11 — 12 
27, 500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 . 61— HM 
90,000 Brush Elecl. E . Ord., 1 to 90,000  ... nil ey ү al 1#— ats 
90,000 Do. o. Non-cum. sae Pref., 1 to 80,000 3 4 4 % 8 2)— 2 21— ^ 19 ы 
125,000 Do. do. Ai eb. Stock se. Stock св —112 110 — zu 111 uj 
60,000 Do. do. aud Deb. Stock Red. Stock T 101 —104 [108 —1C6 ss 
30,000 | Callender's Osble Construction shares, Nos. 1—20,000 ... 5 10 0 * 124% 15 5% Rs 144 | 1834— 14} 
90,000 Do. do 44 95 Ist Mort. Deb. Stock Red. Stock 112 —115 |112 —116 з 
85,250 | Central London Railway, . Bhares A e| lO] ... 85 .. | LOJ— 108 102 — 102 103 
178,808 Do. do. do. £8 paid es iv T LO: Faas ET s = ud T: 
61,083 Do. do. Pref. half-shares aie 888 : wis es - d- : 4$— 5} 
71,447 Do. do. Def do ae ns i 61— 5} ft 
680,0001 City and South London Railway 988 Siok 14% ii% 24% 6 — 67 64 — 66 65 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 sie T ыс 62 64— 
82,008 | Crompton & Co., zi 1 to 82,008 ds E б sks “es 84— 4 
Do. 5% 1st Mort. Reg. Debs., 1 to 900 of E — 
100,000 2100, and 901 to 11,000 of £50 Bed. фе |]. с ii .. |100 —108 |100 —103 а 
99,261 | Edison & Swan Uta. El. Lgt., A" shares, £8 pd. I to 99,261 5 5 6 6 2 — 23 2 — 2 2&| ... 
17,189 Do. do. do. “д” Shares, 01—017,189 5| 5 6 6 4— 5 4— 5 41% „ 
844,028 Do. do. do. 4 % Deb. Btook Red. ...| 100 sis 92 95 — 97 95 — 97 san svi 
112,100 | Electrio Construction, 1 to 112,100 ... sui 2| 6 6 6 24— 28 24— 238 21 Е: 
25,000 Do. do. 7 % Cum. Pref., 1 to 25, 00 .. 2, 7 7 7 8— 84 з — 83 3} 
140,800 Do. do. 4 ые, let Mort. Deb. Biock ... Stock аз i 102 —105 |103 —106 1034 è 
91,196 | Elmore's Patent Copper рон » 1 to 70,000 . ids asl es . : — 8 х 
9,6001 | Greenwood & Batley, РР 95 Cum. Pref., 1 to 9, 600 ..| 107 7 7 11 — 13 11 — 13 
15,000 неше» (W. a Telegraph Works, Ord. as m ..| 10 | 10 18 14 M 
8,000 do. 7 y4 Pref. [I eee 10 7 7 7 a . 
50,000 ро, до. до. 44 Mort. Deb. Stock... [оок] 44 44 : 110 —118 110 —113 "A En 
60,000 | Indis- Rubber, Gutte-Percha and Tel h Works 10 | 10 10 10 Y 21 — 22 21 — 22 21} | 218 
800,000 Do. do. do. lst Mort. Debs. 100 |... jsi .. |102 —ł06 102 —106 sis TM 
87,600 it Liverpool Overhead Railway, Ord. "S ..| 10| 2] 3} 81 7i— 83 81— 8 к 
10,000 if Do. до. Pret., £10 paid cate ...1 10] 6 5 5 134— 182 | 18j— 183 Bu i 
87,850 | Telegraph Construction and Maintenance ... 12 | 15 15 15 87 — 41 87 — 41 89 T 
150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,600 Red. 1909 . 100, ... РИ .. 108 —106 103 —106 m ees 
18,400 5 Manufacturing, Ord. Nos. 6, 601 to 20,000 5 ... see өз 9j— 9$ 9j— 92 s ах 
18,400 | до. 5% Om. Prf. Nos. Apor to 20,000; 6j ... Pis ids bi— 6} bi— m 
640, 0000. Waterloo and City Railway, Ord. Stock | 100! . — 8 951101 —104 101 —104 1034 | 
К. tions on Li Stock Exch therwise stated all sh fully paid. 
"е - Biridends marked anges а oí Wo tar perro опо ——— rato all share aro {рм 2 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
asia (us m Blectrio Supply, Ordinary £5 paid) 84—94. Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
British Aluminiam, 94—10; 7 7 Pref, 10—11. #5 dai paid) 124—184; lst Preference amulative 6%, £5 
House-to-House, 44% Debe м-н of £100, 104—107. (i d), N Debentures, 103 —106. Dividend, 1898, 
National Electric Free Wiring, 10s. paid, бв.—8в. hares 10%. 
Smithfield Market Electric, 2—3. өт. Parker, £10 (fully paid), 19. 
— From Birmingham Share List. Bank rate of discount 34 per cent. (July 13th, 1899). 
MARKET QUOTATION 8, Wednesday, September 20th. 
CHEMICALS. &o. This week. | Last week. тош от METALS, &o. (continued). This week. | Last week. Ino. r Deo. 
— HO оа ына ере noa ЖЕ e per 12 B- А 
н ee ° eo per > ee 
100, Se . per owt. 6 5/- Copper Bars sa či ton £88 . 
. рег cwt. aij 99/- A s Wire (basis price) .. ao Id. и. А 
1 T . per сті. 4 89. 9 n Sheet... .. per юп . 
пне MEM кс | 
a Ammonia, Muriate (orystal) . : Berton | 225 £:5 А Gutta-percha, fine . Per Ih. êj- = 
" " .. рег ton #98 228 А India- rubber, Para fine . per Ib. 4/3 to 4/4 14d. inc. 
а Bleac powder per ton 15 £6 15 € Iron, Charcoal Sheets .. per ton £18 je 
a Bisulp of Oarbon . per ton £16 £15 í „ Ріс (Cleveland warrant) per ton 67/114 
T . per ton £16 10 £16 10 € n Fo acoordingtosise per ton & ee 
a Beusole (90 °/.) . per gal. ЧА 77 6 „ Sora vy „. рег ton 50j- to 56/ e". 
a » ( per gal. 5 5/6 L| Wire vanised No. 8.. per ton £14 £1 3 6 inc. 
a a Bulphate А . рег ton £24 EN 9 Lead, English Ingot .. per ton £15 5 is 
a per ton £23810 298 10 9 » „ Sheet M per ion 215 1 І 
а, . рег ton £81 £81 2d т Manganin Wire No. 38.. . per lb. 8/- . 
a Melhylated Ledger 77 ae 2 2 M10 ul (in original cases) “small р berni 24 p ба 
а Naphtha, Solvent (90 % at x т 50 з се " " ò medium ae E 1/9 15 2/6 ; 
ГУ . рег gal. is arge per - . 
а Potesh, Bichromate, in casks.. Ib. e» Bronze castin Ib. | 1 4 ; 
a „ Caustic (75/80 %) . per ton yi" ES p Phosphor aze pinin o & rods ber Ib. tit to te à 
4 Bisulphate per ton £95 £85 РА е rra strip * sheet per lb. From 1 КЕ 
a Shellac . per o. 88 68/. o Platinum s .. реток #810 : 
а Sulphate of ‘Magnesia .. .. per ton £4 10 £4 10 Wa Silicium Bronze Wire . per lb. | 104. to 1/1 4 
a Sulphur, Sablimed Flowers .. per ton 26 £6 "m teel, Magnet, apt to desc'y'n p. ton to £40 . 
a „ recovered we per ма 25 $10 4510 К € Stee Magnet, їп bars . БЕР 1 " 
Сага” Cauedc (while 10%) :: por ton £7 10 £7 10 еа" 8 ' Der Ib. 1/6 i: 
а „ Cr per ton £8 £8 da n „ wire Nos. 1 to 18 . per lb. 1/10 - 
„% Bichromate, casks >. per ib. 234. эз. p White Anti - friction Metals 
METALS, &o. и ао Ant” Pim alk baiaita pe i 15 1 to £70 ks 
Aluminium Wire, in ton lote.. perton| 429 £294 Ж ees 6 Bon Pax, ica. per lb. aia is 
"le Bheet, z юп lots.. se ton £191 2191 m ј ы Hemp, jl 91320 10 0 Tbs, га — Ib. ee 
p Babbitt's metal r tcn | £90to £160 | £90 to £160 T J » 10 Ibs. pe lb. - 
c Brass ed me Twin bazia p per lb. ‘ so Íi ш Jue, n lbs. rove .. por ton £18 -> 
€ „ be (brased) per lb. 1034. 1 f anila, % thread ton | £3910 £8 inc 
e „ Wire, basis ber ld. Had. k Zino, Sheet (Vielle Montagne bed.) p.t. £91 a 
Quotations supplied b pli tati ed b 
a Messrs. ‚ Boor а Со. | deere ln Pob r, Gutta-Percha, and icd k Messrs. Е orris luy, Limited. 
b The British Aluminium Company, Lid. ph Works Company, Lud. т Mesars. W. T. Glover & Oo., Ltd. 
c Meters, Thos. Bolton & Sons. scare ames & Shakspeare. = Messrs. P. Ormiston & Sons. 
d Messers. F. Wiggins & Bons : Messrs. Jackson & Till. o Messrs. Johnson, Matehey & Oo., Lid. 
e 6 Messrs. Bolling & p The Phosphor Bronse Company, Ltd, 


Lowe. 
j Messrs. Henry О, Yeo ё Oo. 
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BRITISH ASSOCIATION, DOVER, 1899. 


SIGNALLING WITHOUT CONTAOT. | 


A System or Вап war SIGNALLING SPECIALLY SUITABLB РОВ 
Foa SiGNaLLina. 


Paper read before B.c:ion G on Monday, September 18th, 
by Me. W. B. BourT, Assoc. M. Inst. O. E. 


Tam object of this paper is not to classify and compare the work 
that has been done in various directions in regard to railway sigoal- 
ling, but rather to deal with the question de novo in connection with 
successful practical work with apparatus described below. 

The subject was originally approached by the author from the, in 
many respecte, favourable position of the looker-on—who proverbially 
sees most of the game, his mind being perfectly open and unia- 
fiuenced in any direction by tradition or interest. He had, however, 
long held the opinion that the existing method of conducting railway 
signalling, especially during fogs, was far from satisfactory, for 
several reasons, and was capable of great improvement. 1618 epe d 
а reflection on the present age, which justly prides itself on the ad- 
vanced state of scientific knowledge and its application to practical 
purposes, that in a thick fog the only means of informing a driver 
of an approaching train that bis next signul is against bim should be 
to send out a man to put on the line something that will make a 
noise when the engine goes over it, and that, if no noise is heard, the 
driver is to assume that the line is clear, and he may go on—a method 
of working considered too dangerous to employ in regard to clear 


er signals. 

Independently of other objections, there is often great diffical 
experienced in regard to having the men at their posts when wanted, 
notwithstanding all that has been done by the railway companies in 
preparation for emergencies, including the building of large numbers 
of cottages for the men, and the fitting up of eleciric call belle. It 
is nota very long time since an accident occurred directly after the 
f had been withdrawn, owing to a small unnoticed bank of fog 
and a train arriving together at a signal standing at danger, which, 
being invisible to the driver, was run past. Inthe case of fogs of 
exceptional duration another difficulty comes in owing to the men all 
being worn out with long hours and exposure to the weather. Fogging 
also is dangerous work for the men so employed, and has be»n the 
cause of numerous injuries and fatalities. Mr. W. M. Acwortb, in 
“Тһе Railways of England,” says:— 

“ A long-continued fog seldom lifts without leaving one or two gaps 
in the army of platelayers." 

As regards the cost of fogging, it is very difficult—probably impos- 
sible—to obtain detailed particulars, but the following extracts are 
not without interest :— 

In “The Working and Management cf an English Railway,” the 
late Sir George Findlay, then general manager of the London and 
North-Western Railway, said :— . 

" There is one element which causes perhaps more difficulty, and 
entails more anxiety upon those gm jn the management of & 
railway than all others put together, and that is the prevalence of 
fogs in this country. . . . . . Each man is provided with a hut to 
shelter him, a fire, and a thick, war overcoat, which is supplied by 
the company for hisuse. As soonas he bas been on duty three hours 
he is supplied with refreshments at the company's expense, and again 
six hours later, if the fog continues so long ; and after 12 hours, if the 
fog still continues, he goes off duty, and his place is taken by a relief 
man...... Inquiries have shown tbat during the week in 
question (in January, 1888) "on the London and North-Western 

way alone, fogmen had to be provided at 2,462 signal posts; 
2,376 men were employed, in addition to 1,377 relief men, making a 
total of 3,752 men.” 

It is only fair to add that Sir George writes in the highest praise 
of the results attained. 

In “The Railways of England” Mr. W. M. Acworth says :— 

“The men receive extra pay in addition to their ordinary wages, 
and are supplied with m y the company as well. In a single 
one of the ten districts into which the North-Western is divided the 
food alone sometimes costs £100 in a single winters month. The 

at fog of January, 1888, caused to a comparatively small company 
the Sheffield a bill of £1,350, including as one item 360 gross of 
fog-signals. I have a return from a second-class station near London 
showing for that station alone an extra expenditure of over £80 per 
annum. . . . . It has been long felt by railway men that the present 
primitive system by which a man simply stands beside the distant 
signal, and if the arm goes up fastens a detonator on the line—or, 
rather, for greater precaution, two detonators, in case one should miss 
firé—and if the arm goes down, bastily pulls it off again, is a system 
that stands in need of radical reformation.” 

If further evidence is wanted as to the importance of the subject ard 
the general desire for improvement, it may be found in the following 
letter received by the author from Mr. Francis Hopwood, secretary to 
the Board of Trade (Railway Department) :— | 


“ Board of Trade (Railway Department), 
“7, Whitehall Gardens, London, B.W., 
* May 4th, 1896. 

" Bir,—I am directed by the Board of Trade to advert to your 
letter of 27th ult. on the subject of your invention of an improve- 
ment in alling, and in reply to the observations and request 
contained therein, to state that the Board would be glad to see some 
improvement in the present system of fog signalling, and to point out 
that the matter has, on occasion, been dealt with by the railway 
ins officers of this Department in their reports on certain 
railway accidents. 

"Iam further to observe tbat, if & mechanical system of this 


nature, perfect and reliable in all „ can bs found, the Board 
see no reason why it should not supersede the ‹ xisting system. 
“T am, Bir, your obedient Servant, 
" (Bigned) Fnanom J. B. Hopwoop " 


At the engineering confererce last June the author introduced the 
subject of fog signalling, ard in reference to this Sir Douglas Fox, 
chairman of the “ Rsilwaye” section, remarked that the matter called 
loudly for reform, and that the general adoption of mechanical 
appliances would decress the loss of life occurring with the methods 
now in use. 

In Fielden’s Magazine for August, Sir W. Н Preece, КОВ, 
President of the Iostitution of Civil Eagineers, speaks of the 
present barbarous, dangerous and irregular system of fog signalling.” 

As, owing to the interchange of traffic on the various companies’ 
lines, any system of signalling, to be of extended practical utility, 
would have to b» approved by railway engineers and managers in 
general, it appears highly advisable that the requirements to be 
demanded from any such system should be authoritatively discussed 
and settled, so that inventors and experimenters may have definite 
data to work upon. 

In the hope of raising such a discussion the author has formulated 
these requirements ss they present themselves to him, and submits the 
following as a comprehensive list : — 

. Certain action. 

. Simple construction. 

. Blow deterioration. 

. Good protection from accidental damage. 

. Easy replacement of damaged or worn Fd sig 

Minimum amount of cleaning and over А 

. Moderate first cost. 

. Moderate maintenance and working expenses. 

. Bignals must be given in the cab of the engine and in any 
vehicle fitted with receiving apparatus. 

10. Action must be independent of 
engine, and applicable as a starting signal. 

11. Apparatus must work when engine is run either end first. 

12. Two distinctive signals must be given—for danger and 
"line clear," respectively. 

13. Distant and home signals must be clearly diff rentiated. 
14. The signals muit be capable of re-delivery at intervals as 


ar 

15. Rapeating in signal-box must be provided for. 

16. A clearing signal should be given from the tail vehiole to the 
signal-box to show that the whole train has passed, and on which 
line, if more than one each way. 

17. Commencing failure of action must be at once indicated while 
correct signals are boing given. 

18. It must be impossible for an engine-driver to mistake another 
signal for his own, 

19. Failure of apparatus on the road must give the danger eiznal 
on the engine. 

20 It must b» impossible for the engine-driver by tardiness in 
stopping a bell, working a signal replacer, or otherwise, to prevent 
the receipt of a succeeding signal. 

21. The whole apparatus must be unaffected by fog, frost, snow, 
rain, hail, wind, or changes of temperature. 

22. Means must be provided for indicating which of several branch 
roads is made. 

23. Each signalman should be able to veto line clear” given by 
the signalman in advance. 

24. The system must admit of lock and block" and automatic 
block working. 

Let us now more carefully consider these requirements and what 
they entail. 

1. Certainty of Action.—The necessity of as near an approach to 
absolute certainty as may be attained by fallible humanity and 
apparatus need not be contended for. The best way of attaining this 
result is, first, by the utmost possible pmpa or and protection of 
apparatus—especially moving parts—and, second, by independent 
duplication of fandamental parts, as practised now in the case of 
detonators. 

2 Simplicity —A« just pointed out, this conduces to reliability; it 
also bas an important bearing on first cost and maintenance expenses. 
It is evident that complicated or delicate apparatus would be quite 
out of place for constant work on a locomotive. 

3. Slew Deterioralion.— This is important as affecting both 
reliability and cost of maintenance. It is absolutely necessary that 
there shall be no chance of anything working out of adjustment, 
bending, breaking, wearing away, or otherwise giving out, without 
ample notice through infrequent periodical examination. 

4. Good Protection.—All parts of apparatus should be securely 
boxed in, or ao strong as not to be liable to injary by accidental 
knocks from falling objects, &. 

5. Quick Replacement of Worn or Damaged Parts by New Ones.— 
This obviously is moet important, not only as affecting the cost of 
repairs, but preventing the possibility of causing delays to traffic. 

6. Minimum Cleaning, &c.—In view of the large number of 
apparatus that would be required, this is of great importance as 
seriously affecting maintenance expenses. To this end it is most 
desirable that all moving parts whatever that would be in any way 
азо n clogging or injury by dirt or weather should be completely 

xed in. 


7. Moderate First Cost.—This is chiefly important in view of the 
number of apparatus required. It is, however, not of such con- 
sequence as 

8. Moderate Maintenance and Working Expenses.—Seeing that thick 
fogs occur only on a few days out of the 366, it is evident that to be 
guccassful fog-signal Apparatus must require very little attention to 

on. 
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9. Signal to be Given on Engine.—The object of signals being to 
convey information to the engine driver, it certainly seems that the 
natural and best place in which to exhibit visible signals is right in 
front of the driver's face; audible signals also are to be received in 
the cab of the engine, and naturally should be given there. The best 
form of signal is a point requiring discussion; probably, at all events 
for danger signals, a miniature semaphore or equivalent signal and 
continuous action electric bell form the best combination, the bell 
continuing to ring so long as the signal remains on, or until the 
driver's attention is attracted. Many locomotive engineers do not 
view with favour the idea of applying to their enginesapparatus which 
they deem to be dangerously fragile and liable to damage. It is for 
the designers of euch apparatus to treat with all respect views 
founded on practical erience of locomotive working such as the 
majority of euch designers do not possess, and to spare no pains to 
render their apparatus simple, strong, and well protected. There is 
another consideration often urged against giving signals on the loco- 
motive, viz :—that all locomotives using any line worked by such 
signals must be fitted with receiving apparatus. 

This са purely опе of agreement amongst the various 
railway companies, and should be capable of settlement whenever 
any one system has proved itself thoroughly fitted for its work, and 
superior to all competitors. When once this state has been reached, 
and a system universally adopted, it will be just as much a matter of 
course to fit an engine with receiving apparatus as it is now to apply 
a safety valve or brake a tus. The unnecessary loss cf money 
incurred in fitting up rolling stock to suit two or even three systems 


15. Repeating.—It is obviously necessary that the signalman shall 
know definitely that he Лаз set bis apparatus as intended. 

16. Clearing Signal.—This signal is iir wanted in thick fogs, 
when the tail lights of a train are visible only within a TI short 
range, and it may not be easy for the signalman to see on wbich line 
a train is running. | 

17. Commencing Failure Indicated.—The best method of meeting 
this requirement is probably by independent duplication of fanda- 
mental parts and separate indication of their action. It may also be 
met by complete duplication of receiving spparatus. In either case 
dere of two failures at the same instant is so remote, as to be 

gt 

18. Mistaking Signals.—Auy signal given in the cab of the engine 
prevents all possibility of a signal meant for one engine being acted 
on by another. This is another argument in favour of signalliog on 
the engine, as emphasised by the collision at Crewe on October 4th, 
1897, when four goods trains were wrecked in consequence of 
engine driver acting on another man’s rignal. E 

19. Failure on Road must Give Danger Signal on Engine.—This is 
insisted on in the case of semaphores, which are weighted so as to 
take the danger position if a connection breaks; and surely it is 
doubly needful in foggy weather, though not attained with the present 
system. | | 

20. Late Replacing of Signal.—Interference with a following si by 
late replacement may be guarded against in different ways, but, at 
least in the case of danger signals, it is clear that it must be absolutely 
guarded againat. 
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of continuous brakes, should be taken as a warning not again to deal 
piecemeal with a subject better made a Olearing House matter. 

10. Action unaffected by Speed.—This is clearly necessary, as not oni 
may a signal have to be given to an engine travelling at any speed, 
but it shculd be possible by the same system to start an engine that 
has been stopped. 

11. Reverse Direction of Movement.— Tank engines at least mast be 
able to take signals when running either end first, and all engines 
must be able to pass up or down a line without doing damage. II 
any special movement has to be made to compensate for reversed 
үш this can probably be done by an attachment to the reversing 

ver. 

12. Distinctive Danger and Line-clear Signals.—This, of course, 
would be a great improvement upon the present method of giving 


danger arr m and greatly help the driver in ош his 
pornon, sides doing away with the necessity for treating no-signal 
as line-clear. | 


18. Distant and Home Signals.—Here, again, the driver will be 
assisted in determining his position. 

14. Re-delivery of Signal.—By this means the driver may be as 
well informed as by seeing a semaphore from a distance. Require- 
ments 12, 13, and 14 together ensure as great facility in signalling in 
fogs as is obtained by semaphores in clear weather. 


21. Weather.—It is, of course, а sinc quá non that the apparatus shall 
work equally well, and without special adjustment, at all possible 
temperatures and in all weathers. 

22. Route Indication.—It is highly desirable that the engine driver 
should know that he is about to be sent on to the line he wants; bat 
as the worst result of a mistake would be loss of time, this is essential 
only from a business point of view. Without such information it 
would be necessary, wherever there was а possibility of being turned 
on to the wrong road, not to go faster than would be safe on the worst 
road that could be given. 

23. Veto—This is the quickest way of stopping a train in which 
anything wrong was no as 16 

94. Block Working.—The advantages of lock and block" working are 
now generally admitted. For “light railways” and other purposes 
= is 1 that automatic block working might be advantegeously 

op 

Assuming the sufficiency of the above numerous and exacting 
requirements, the question comes:—How are they to be met? In 
answering this question, the first and all-important point is to find 
some medium or vebicle whereby some influence or movement may 
be mp Ag from the stationary road to even the fastest running 
engine with practical certainty of action in all cases. 

Apparatus actuated by mechanical contact between something on 
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the road and something on the moving engine could, it is at once 
evident, never be satisfactory or inspire confidence, however often it 
worked all right; for blows given at a speed of 120 feet per second— 
the actual occasionally attained by some express trains—oould 
not fail to quickly find out and develop any incipient flaws, however 
well proportioned, balanced, and aligned the apparatus might be. 
Moreover, wear of rails, tyres, and contact pieces, would necessitate 
тре) overhauling and adjusting on both road and engines. 


urther, it is much to be desired that there should be no movement . 


into and out of contact position of anything on the road, as all sach 
movable parts would involve the ершк of constant cleaning, oiling, 
and overhauling, even if required in actual use on only a small 
number of days in the whole year. Their action also must depend 
upon the proper compensation or adjustment of the already over- 
loaded t signal wire just at the time when the semaphore is 
invisible, so that al? such moving parts would have to be repeated in 
the sigaal box. These objections apply more or less to all apparatus 
for placing detonators on the rails, many forms of which have been 
proposed, though at best only a B is thus given, and the 
magazines bave to be looked after and kept supplied with detonators 
w are used up at all sorts of varying rates—always supposing the 
machine remains in working order. 


up safeguard whatever, as the cause of failure affects both circuits 
e. 

Bight, hearing, mechanical movement, and electric contacts, judged 
by the standard of requirements given, all fail to do all that is 
wanted. Appealing to the sense of smell also is, for obvious reasons, 
out of the question. There remains one means of transmission not 
yet mentioned, that is, magnetism, and consideration shows that 
magnetism is thoroughly well suited to the purpose in view. There 
are three ways in which magnetism can be employed to work across 
an air gap, such as is desired between the stationary and travelling 
parts, viz : (1) by direct pull on the travelling armature, mechanic- 
ally transmitted thereby; (2) by inducing a current in a conductor 
on Bes moving ок, peg s by мача & pivoted needle or 
вр tongue, w ma corporated with a rigidly held arma- 
flo eli. isis 
: rat two m в have previously been proposed, but clearl 
cannot do all that is wanted. No. 1 would i impossibly ded 
magnete (at all events, except where dynamo currents were avail- 
able), would actuate m m with great suddenness, and would 
give only one signal for each armature and set of magnete, and No. 
2 would simply not work on a standing or slowly moving vehicle, and 
at best, like No. 1, would give only ones The third method, 


INDICATOR. 


1 


Fig 10 


Another plan, adopted by numerous inventors, is the employment 
of electricity as the medium of communication with the engine, and 
at first sight this seems to offer great advantages. On consideration, 
however, many objections appear. Bare, insulated, and necessarily 
unprotected, conductors, must be laid on the road, and contact made 
therewith by a brush or contact piece on the engine. This, of course, 
may be in the form of a wire brush, or a plate spring, or bs otherwise 
made more or less elastic, во as to reduce shocks, but, for all that, at 
high speeds, shocks there must be, as well as wear and bending, these 
last always tending towards want of alignment, so that, sooner or 
later, missed contacts between badly worn brashes and roadway con- 
ductors would be certain to occur, even if nothing got carried away. 
Dirt, snow and frost, would also be likely to prevent metallic contact. 
Again, with bare contact bars, the current might in various accidental 
ways be short circuited or cut off. Bat the fatal objection to purely 
electrical systems is, that failure of current in the roadway conductors 
or of contact therewith results simply in giving no signal, whicb, of 
Course, might easily lead to most serious disaster. The author is 
aware that it has been pro to guard against this contingency b 
causing the brush-holder, when the brush is raised by contact wi 
the roadway conductor, to act as a switch to close a local circuit 
through a battery on the engine so as to show a fault signal if this is 
not held off by the main current. This, however, involves the use 
of two systems—electric contact and mechanical movement—an 
necessarily increases shocks, wear, and liability to damage; and, if 
failure of the main circuit is due to the brush having been carried 
away, or to its clearing the contact bar owing to bending or wear, is 


however, which а never before to have been suggested, possesses 
none of these draw : 

Arriving at this conclusion in the manner above set forth, the 
author turned his attention to devising suitable magnetic арр, 
with results which he now has the honour to submit for criti 

In brief outline his system consists in placing on the road magnets 
во arranged as to establish a long magnetic field of transverse polarity, 
and carrying on the engine through this field an iron armature, not 
itself to be moved by attraction to the magnets, but containing in a 
dividing gap or space therein a small pivoted needlé on which 
magnetism collected by the armature is condensed or focussed so as 
to strongly act upon it and throw it over to one side. The polarity 
of the field from the road magnets is arranged to be from right to 
left, or left to right as required; and, as the direction in which the 
needle in the moving armature is thrown over depends upon the 
ро of the magnetism collected by the armature, it is evident 

t the combination forms a simple means of determining the move- 
ment of the needle. Tae needle when thrown in one direction comes 
against an insulated contact post aud thus closes one electric circuit 
on the engine, and when thrown in the opposite direction, similarly 
closes another circuit. When away from the influence of road 
magnets, it is magnetically, or otherwise, held in the middle of its 
travel, and clear of both contact poste. The action is that of the 
well-known 3 relay, the read-magnets and armature taking 
the place of the electro-magnets in the instrument used ia tele- 
graphy. 

With the means of closing either of two independent local circuits 


— 
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(on the engine) thus provided, practically an als preferred can 
be given and if desired recorded. ткн 

After the utuil experiments, consideration, and alterations, inci- 
dental to the designing of new machines, the author’s apparatus has 
now assumed the form shown in the drawings herewith. 


Roap MAGNETS. 


The road magnets are by preference placed a8 shown in fige. 1 to 4. 
Permanent magrets, arranged in fan-shaped groups оп iron plates 
over the sleeper ends, are placed in holes bored throvgh a longitudinal 
timber, as shown in figs. 1, 8 and 4. Theiron plates pass under the 
contiguous chairs, thus completing an iron conrection to the upper 
surface of the rail, close to which travels a collecting pole plate on 
the engine armature. A similar pole plate on the other side of the 
armature passes just above the upper ends of the magnets. As will 
be seen from fig. 4, with the exception of the desired clearance 
between stationary and travelling parts, а complete iron cirouit is 
provided for the magnetic flax. 

On the inside of the other rail are shown three elcctro-magnets 
very similarly arranged, but with their upper ends connected to a 
common pole plate. In practice the permanent and electro-magnets 
would not be on the same sleepers, but, as explained below, it is prc- 
posee to have the permanent magnets in duplicate—one set to cach 

INDICATOR. 


Figs. 5 to 10 are views showing the construction of the indi- 
cator for complete signalling. The various indications are all 
given in the same way by a movement which may be explained in 
relation to the home semaphore. This semspbore is carried bya 
tongue or armature pivoted on a magnet and playing between the 
cores of two coils after the manner of a polarised y; the cores 
and magnet all standing on a common iron base. The magnetic 
action, however, is not that of the telegraph relay, only one coil 
being energised to produce movement. For instance, if the sema- 

hore, which is shown on, is to be thrown off, the right-hand coil will 

energised with N. polarity at ite outer end (the outer end of the 
magnet and tongue being B.), the effect being to strengthen the 
magnet, and, therefore, the tongue, and to reverse the polarity of the 
left-band core, which then repels the tongue at the same time that 
the right-hand core is attracting it. Owing to the facte that the left- 
hand core is not too strongly magnetised, and that the magnetism of 
the tongue is simultaneously strengthened, seizing is prevented, and 
the tongue may be thrown through a large angle. 

Fig. 7 shows the dial of the indicator, with home and distant 
semaphores, duplicate action spots, snd four numter holes for indi- 
cating the road made at junctions. Figs. 5, 8 and 9 show the perma- 
nently wired base of the instrument, with radiating contact springs 
for connecting ap the indicator coils. 

i (To be continued.) 
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SOME REOENT APPLIOATIONS ОЕ ELEOTRO-METAL- 
LURGY TO MECHANICAL ENGINEERING, 


By SRRRARBD CowPzER-CoLES, Assoc. M Inet. O. E., M. I. M. E., 
M. I. E. E. 


(Read in Section G, September 18th ) 


ABSTRACT OF CONTENTS. 


The paper commences by pointing out the prominent position 
electro-metallurgy is now taking in many workshops, and enumerates 
the uses to which electro-metallurgy is being applied. It then 
proceeds to give a description of an electro-galvanising plant 
for coating the tubes of water-(ue boilers and the plates of 
torpedo boat destroyers, and also gives details of the anode and 
cathode bars for suspendiog the electrodes, and information as 
to the thickness of sinc applied, and the current density and voltage 
employed. Estimates are given as to the cost and output of various 
sizsd plants, and the advantages of electro-galvanising over hot 
galvanising are compared. The regenerative or recuperative process 
and methods of circalation are also described. Particulars are then 
given of various electro-chemical processes for cleaning iron and 
removing magnetic oxide and scale, and a description is given of a 
magnetic scale collector for collecting the scale from the acid solution 
after its removal from the iron or steel, so as to prevent the further 

waste of acid. Experiments made in this direction tend 
to show that a considerable proportion of the acid is consumed by 
dissolving the scale after it has left the iron or steel. 

An electrolytic process for the manufacture of reflectors is then 
described, suitable for making parabolic reficctors for search lights. 
The various steps of the process are given in detail. Briefly, the 
рос consists in ара; а glass convex mould, on which is chemically 

posited а coating of metallic silver, and then polished, so as to 
backing being adherent to the silver. The mould 
thus prepared is placed in a suitable ring and frame, and immersed 
in an electrolyte of copper sulphate, the mould being rotated in a 
horizontal position, the number of revolutions being about 15 per 
minute. The copper adheres firmly to the silver, and together they 
form the reflector, which is subsequently separated from the glass 
mould by placing the whole in cold or lukewarm water, and then 
gradually raising the temperature of the water to 120° F., when 
the metal reflector will leave the glass mould, due to the unequal 
expansion of the two. 

The concave surface of the reflector obtained is an exact reproduc- 
tion of the surface of the mould, and has the same brilliant polish, 
and requires no farther treatment to answer all the purposes of a 
reflector, with the exception that if must be coated with a film of 


ensure the co 


some suitable metal to prevent it tarnishing. Palladium is found to 
answer this purpose best, as a bright coating can bs deposited rapidly 
to any desired thickness. 


Electro-chemistzy and metallurgy are beginning to play an 
important part in large engineering works; for instance, electricity 
ів now being applied to galvanising, tbe removal of mill scale, the 
prcduction of metallic reficctors, the manufacture of copper tubes 
and sheets, the recovery of tin from tin tcrap, ard for the coating of 
iron and steel with brats, for welding, brasirg, soldering, and for 
sharpenirg files. It is sleo being introduced to allied industries, 
such as the manufacture of white lead. Time will not permit of 
my giving a description of more than the three first applications. 

Galvanising —Electrc-galvanising is at the present time extensively 
ured for coating the frames and plates of p ad: boat destroyers and 
for tke galvanising of tubes for water-tube boilers, such as the 
Normand. 

One feature that makes this prccess particularly suitable for this 
class of work is, that it does not cover up defects, nor does it reduce 
the tensile strength of iron and steel of small section, or distort it, as 
in the case of hot galvanising, but it shows up any defect in the steel, 
which means a considerable saving of time and money, as any flaw 
in the steel is detected at an early stage of manufacture, and not in 
the final testing, as, for instance, when all the parts of a boiler have 
been assembled. Another advantage of electro-galvanising is that 
the plant can be worked intermittently without loss, and varying 
thicknesses of zinc can be obtained at the will of the ; the 
thickness of zinc usually applied to such work as boiler tubes is 4 os. 
to 14 0. per square foot. 

The process of electro-galvanising consists of first removing the 
scale and rust from the work to be galvanised, either by immersing 
in an acid solution or by tand blasting. It is then placed direct in 
the galvanisicg batb, which is composed of a solution of sinc sul- 
phate containing about 30 czs. to the gallon of solution. The work 
to be galvanised is suspended by means of gun-metal carriers which 
rest on bars or girders ran the length of the tank; the electric 
current is conducted into the solution by means of lead or zinc plates, 
the voltage at the terminals of the dynamo being six, the number of 
amperes per square foot of cathode surface 15 to 20. 

The solution is rapidly circulated through the bath by means of a 
small centrifugal pump or air compressor, and is regenerated as the 
zinc is deposited by passing it over a filter bed composed of carbon, 
coke, or rand, mixed with sinc dust, which is obtained as a 
by-product during the distillation of zinc from its ores. 

в. 1 and 2 illustrate a plant suitable for coating plates up to 7 
feet in length, and is also applicable for coating tubes, such as those 
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Fia. 1. 


of the '' Belleville" water-tube boilers. The plan and elevation both 
show the regenerating tanks and circulating arrangements. The 
regenerated electrolyte enters at the bottom of the sincing tank, the 
liquid wbich is returned to the regenerators being drawn off from the 


top of the solution over a wood sill placed in the corner of the sincing 
vat. Fig. 3 shows the carriers and compound anode and cathode bars 
which are used for carrying the anodes and cathodes. On the table 
are a number of specimens of electro-galvanised tubes, &., aleo some 
interesting specimens of sheets which have been electro-galvanised 
under a pressure of about 1 ton to the inch. 

Removal of Mill Scale.—The removal of mill scale is a matter of 
considerable moment with many large engineering firms. The ordinary 
pickling is tedious and costly, and electricity is now being 
used to basten the process. The removal of oxide and scale from 
forgings and plates has mein i been a matter of difficalty, the scale 
in many cases being over zuth inch in thickness and very adherent. 
The usual practice is to place the iron in a solution containing one 


Vol. 45. No. 1,189, Serin 22, 1999.) THE ELECTRICAL REVIEW. 


495 


part of hydrochloric or sulphuric acid to 10 parta of water, for a 
period varying from half-an-hour to 24 hours—half-an-hour for close 
annealed sheets, 24 hours for р and forgings, such as are em- 
ployed for ship and bridge building. 


Figs. 3 аир 4. 


Many experiments have been made to quicken the process and to 
reduce the cost. One of the first experiments was to make the iron 
to be pickled the anode in an acid batb, but this was found to pit the 
plates, as the iron which was not protected by the mill scale was 
more readily dissolved than that covered by the msgnetic oxide. To 
overcome this difficulty, the current was reversed every few minutes, 
the iron being alternately made anode and cathode. 

A device for catching the scale after it is removed from the iron so 
as to prevent the further unnecessary consumption of acid by dis- 
solving the mill rcale and oxide after removal, bas been tried with 
satisfactory resulte. The pickling solution is circulated by means cf 
а mall pump or an externally heated lead coil, through a lead-lined 
box or chamber, belicd which are placed electro-magnets as the 
solution flows past the poles of the magnets, the magnetic ‹хіде 
in suspension is attracted and retained, and can be removed from 
time to time. 

In America, ancther elcctrical pickling process has been tried, the 
solution being sulphate of soda or sulphuric acid. The plates to be 
cleansed from the negative electrode, and an iron plate the positive 
electrode; the hydrogen set free from the surface of the plate 
removes aby grease that may be present, and reduces any oxides on 
the surface. 

A voltaic method is eaid to do the work with more certainty and 
with lees danger to the surface of the metal in the way «f pitting. 
The articles to be cleansed are used as the positive pole of the battery, 
the negative pole b. ing either carbon or wire gauz», electroplated 
with silver, and covered with amorphous platinum black. The bath 
consists of dilute eulphuric acid, contsining a depolariser, such as 
nitric or chromic acid ; the use of the latter agent, it is claimed, com- 
pletely prevents tke evolution of ‹ Тепвіте gases. 

Another process, which aleo depends on the ure of electro-magnete, 
being a mcdification of the one I have slready described, consists of 
an apparatus containing an eleotro-magnet encased in copper. 

The scale collector (fig. 4) is placed in any convenient position in 
the tank, and connected by means of terminals to а depositing or 
electric lighting dynamo, the current required to work it being about 
10 amperes when an E. M. F. of 6 velts is employed. 


FIG. 5. 


In the case of large pickling tanks two or more £cale collectors 

can be employed, or only one may be used, this being moved about 
to different parts of the bath at suitable intervals. From time to 
time the scale collector is taken ont, and the adhering scale removed, 
either by breaking the circvit or by means of a suitable brush or 
scraper. 
On the table is a model of the a tus, also a photo cf the 
collector after it has been dipped in iron flings. It will be noticed 
that the electro-magnet has consequent poles, this method of 
connecting up having been adopted with the object of distributing 
the field as much as possible. 

An Electrolytic Process for the Manufacture of Projectors.— Projectors 
are now extensively used for naval and military operations, every 
man-of-war, torpedo boat destroyer and fort being supplied with one 
= m as the power of rendering visible distant objects is of great 


During the American war with Spain, searchlights played a most 
important part in the blockade of the Cubsn ccast. The most 
essential part of the proj:ctor consists of optical means whereby the 
rays of some source of light sre collected by refi.cticn cr refraction, 
or both, and projected in the form of a parallel beam towards the 
distant object which it is desired to illuminate. If the light 
emanated from a poiat, exactly the focus of a ect parabolic mirror, 
the beam would be rendered absolutely parallel. In the case of the 
arc, however, the light comes from the crater of the positive carton, 
which is of appreciable в:яе, especially with large currents. Every 
Pe iat of the mirror is, therefore, struck with a cone of light, the 
angle of the cone depending on the sizs of the crater and the focal 
distance, consequently the whole beam after reflection disperses at the 
same angle. Light collected by a surface is inversely proportional 
to the equare of the distance of the source of light, but after а 
certain limit has been reached, the amount of light received by the 
mirror does not continue to increase as the solid angle, on account of 
the obscuration effected by the walls of the crater. This obscura- 
tion begins to tell after a section of the solid angle has been reached 
cfabont 65°, The source of light of the point of a 1-fcot mirror of 1-foot 
focus, would be as good as that of a 2-foot mirror with a 2-foot focus, 
both taking the came solid angle of light. Tho dispersion of a 
Manger mirror burning a 30 mm. positive carbon with 150 amperes is 
about 2°, that cf a Schuckert is about the same, though the fccal 
distance is less, the light collecting power іє therefore greater. 

Glass mirrors at the present time have been exclusively used 
for projectors for search lights and similar urposes One 
advantage of а parabolic metal re fleotor is that the rays from the 
carbon points are collected into parallel bea me by means of reflection 
only, and is not catadioptric, as most glass mirrors are. A perfect 
perabolio mirror, cf exact mathematical curvature, ensures parabolism 
of the rays, especially if the source of illumination is of very small 
dimensions. 

Great difficulties have been experienced in producing а true 
metallic reflector that will not readily tarnish when exposed to the 
heat of an arc light, and the influences of damp air and sea water. 
Spun reflectors are never true, as it is found in practice impossible 
to spin them quite true to the moulds. Experiments have been made 
with a view to substituting cast metal for glass, but the cost of grind- 
irg and poliehing, and the unsatisfactory surface that is obtained, 
have resulted in the attempts being atandoned. Stam reflectors 
have also been tried, but with no more satisfactory results. 

The process now about to be described is electrolytic, one of 
the cbief features being that the surface produced requires no after 
polisbing or trueing up. When once а true mould has been pro- 
duced, any number of reficctors can be taken from it at a small cost. 

A glass mould is prepared, the convex side of which is accurately 
shaped and polished to form a true parabolic or other re flecting sur- 
face. As the mculd only requires shaping and polishing on the 
convex side, it is comparatively cheap, as compared to a glass 
rı flector, which has to be ground on both sides. 

The glass mculds are prepared as fcllows :—First of all, a convex 
cast-iron mould is made to the approximate carve of the mirror. 
From tbis & concave mould is made of refractory material. 
Over this is laid a piece of flat glass about f. ir ch thick, the 
whole beiog pleced in а furnace and heated to such a tem- 
perature that the glass will adapt itself to the curvatore 
of the mould without fusing. The roughly-shapsd glass 
mould thos prepared, is then ground and polished on the convex 
side only. The mould is revolved slowly, the first breaking down 
operation being done by means of emery wheels, the desired curvature 
beirg given to the mechanical feed by means of а template or 
gearing. The glass is finally polished with pads and rcuge, which 
are caused to move over the surface in different directions. This 
process is a very expensive and laborious one, two to three months 
being taken for the largest sized reflectors. The next step in the 
process, after having obtained a suitable glass mould, is to clean it, 
and then coat the convex surface with a coating of metallic silver, 
which is thrown down chemically on the glass and polished so as to 
ensure the copper backing being adherent to the silver. The mould 
thus prepared is placed in a suitable ring and frame, which is 
described later on, and immersed in an electrolyte of copper sul- 
phate, the mould being revolved in a horizontal position, the number 
of revolutions being about 15 per minute. The copper adheres firmly 
to the silver, and together they form the reflector, which is subse- 
quently separated from the glass mould by placing the whole in cold 
or lukewarm water, and then gradually raising the temperature of the 
water to 120° F., when the metal reflector will leave the glass mould, 
due to the unc qual expansion of the two. The concave surface of tte 
reflector obtsined isan exact reproduction of the surface cf the mould, 
and has the same brilliant poli- h, and requires no farther treatment to 
answer all the purposes of a reflector, with the exception that it must be 
coated with & film of some suitable metal to prevent it tarnishing. 
Palladium is found to answer this рогрсве; a bright coating can be 
deposited rapidly to any desired thickness. Palladium resiste 
tarnishing and the heat of an arc to an extraordinary degree. Palla- 
dium ів а silver-white metal, and is sufficiently ductile to be rolled 
into thin sheets. Its specific gravity is 11 4, being about half that of 
platinum. The present price of palladium is about double that of 
platinum, but its weight being only one-half, the same area can be 
covered at the same cost. At the present time there is very little use 
for palladium, which accounts for its comparatively high price. The. 
following table gives the comparative hardners of palladium as com- 
pared to other metals :— . 


Nickel electro-deposited ... "e ses iss . 100 
Sheffield plate iss 125 Mi "m а . 100 
Antimony electro-deposited m m 85 . 90 
Platinum deposited bright С si T .. 90 


Palladium deposited bright ii "е У. .. 80 
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Chromium electro-deposited on copper ... ids . 70 
Oadmium deposited bright Sea ve ies e. 45 
Bilver electro-deposited and burnished ... аА *. 40 
Silver (deposited chemically) ) i : 20 


The figures give the hardness as represented by the number of 
centigrammes weight on a diamond point required to produce a 
scratch. In carrying out the manufacture of reflectors by this 
process, it is essential that the glass mould should be perfectly clean 
and free from grease before the silver coating is applied. It has 
been found, however, that if the cleaning is solely effected by 
chemical means, there is a great liability of the silver adhering too 
firmly to the glass, whereby the mould is in danger of being broken 
during the removal of the reflector. This difficulty has been over- 
come by cleansing the mould with a suitable paste or powder, such as 
peroxide of iron, and then washing the glass in а 50 per cent. solu- 
tion of ammonia. It is necessary that this cleansing operation be 
repeated prior to the production of each mirror. After the convex 
side of the mould has been properly cleaned, a thin coating of 
metallic silver is applied as follows, the process being that commonly 
employed for silvering reficctors for astronomical telescopes :—T wo 
solutions are prepared, the first of which contains the silver salt; the 
second, the sugar preparation. Ammonia is added to a solution of 
nitrate of silver until the precipitate that is formed is dissolved, then 
re-precipitating with caustio soda again dissolving in ammonia; a 
solution of glucose ís then added. Excellent results have been 
obtained with a silvering solution made up of equal parts of solution 
of the following strengths:—Bilver nitrate 0°55 per cent., caustic 
potash 0:25 per cent. The author bas found the weight of silver 
deposited from such a solution to be equal to about 000588 per square 
inch, the thickness being 0000034 inch. 

, The surface of the mould to be coated is immediately dipped into 
the solution face downwards. In from four to five minutes the silver 
begins to form on the glass mould, the solution changing from pink 
to dark brown and black; the film thickens quickly, and in from 30 
to 35 minutes a good ccatirg of silver is deposited. Dr. Common 
bas found a good deposit of silver to be equal to a thickness of 
28 dd inch. The silver is found to be clearer, thicker, and more 
uniform, if the glass mould is dipped into a proto-chloride solution 
of tin, and then washed before being ее in the silvering bath ; 
the action is x ag to be catalytic. The silver coating is 
thoroughly washed and then allowed to dry, and the silver which 
has been deposited is burnished bright with a piece of cotton wool 
and peroxide of iron, freshly precipitated by ammonia from a dilute 
solution of ferrous sulphate. The cost of silvering is found to vary 
from 2d. to 4d. per inch diameter. | 


(То be continued.) 


SMALL SCREW GAUGE. ` 


Report of the Committee, consisting of Sir W. Н. Рввесе (Chair- 
man), Lord KELVIN, Sir F. T. BraMwELL, Bir H. Trupmsn 
Woop, Major-Gen. WII BRB, Col Warxm, Messrs. Conran W. 
Соокв, R. E. Crompron, A. Втвон, A. LE Neve Есвтев, C. J. 
HzwrrT, G. K. B. Evpyinstons, T. Воскнву, E. Ridd, C. V. 
Boys, and W. A. Prion (Secretary), appointed to consider means 


by which Practical Effect can be given to the Introduction of 


the Screw Gauge, proposed by the Association in 1884. 


In the year 1882 a Committee of this section was appointed to deter- 
mine a gauge for the manufacture of the various small screws used in 
telegraphic and electrical apparatus, in clockwork, and for other 
analogous purposes. This Committee reported to the section in the 
succeeding years 1883, 1884, and proposed that a certain system of 
screw threads, since known as the British Association sorew threads, 
should be recommended for adoption by users of small screws in this 
country. The system is identical except in one small point with that 
used in Switzerland and sseociated with the name of Prof. M. Thury. 
The series consists of 26 threads, numbered 0:25, having diameters 
from 6 mm. down to 25 mm., and is so closely graduated that only in 
exceptional cases can any size be required intermediate between two 
of the iet. The form of the thread has proved to be well adapted 
for practical purposes, and screws made on thie system bave come 
into «xtensive use among English manufacturers of small mechanical 
apparatus. It has been adopted by several Government Depart- 
ments, who have imposed its use upon their contractors. 

In tbe year 1895 representations were made to the section, and 
some correspondents of the tecbnical papers urged, that the value of 


this system was prejudiced by the fact that purchasers of British 


Association screws and screwing tools could not rely on obtaining 
from manvfacturers goods which were interchangeable with one 
another. This raised at once a question which had not been closely 
considered by the 1882 Oommittee—viz., the mode cf determining 
whether any given screw of a particular number is or is not a fair 
representation cf the form laid down by the British Association 
specification. The present Committee were appointed at the 
Ipswich meeting to deal with this point, and with some additional 
members have eat at intervals up to the present time. 

In 1896 an interim report was presented to the section at the Liver- 
pool meeting, in which the problem of the mode of gauging smal! screws 
was discussed at length. The principal conclusion reached at that 
time was that as no means exists of examining a nut or female screw, 
the efforts of the Committee should be directed to obtaining accurate 
plug or male screws for use as gauges, and combs or chasers. 

During the three years that have elapsed since this report was 
made the Committee have been in communication with different firms, 


and principally with the Pratt & Whitney Company, of Hartford, 
U. S.A., а firm enjoying the very highest reputation for work of the 
kind the Committee desired to secure. Finding that this firm were 
prepared to undertake the production of gauges and tools for the 
British Association screw-threads on the same lines as they have 
adopted with the American and Whitworth threads, the Oommittee 
have been satisfied to leave the matter in the hands of the company 
till they should ascertain whether they could produce the desired 
result, and have given them all the information, specifications, &c., 
that were possible. Within the last two months the Pratt & Whitney 
Company have submitted to the Committee specimens in hard steel 
of male and female gauge pieces of threads Nos. 3,7 and 13. The 
three male screws of these sets have been photographed by Oolonel 
Watkin on a large scale, and have been measured by Mr. H. J. Obaney, 
Buperintendent of the Standards Department of the Board of Trade. 
Their two reporte are printed below. 
The Committee eve these gauges to be sufficiently accurate for 
ractical requirements. The material of which they are made— 
ened steel—should enable them to stand much use without 
injury. Their finish and general workmanship are exceedingly good. 

The Committee, through their secretary, have expressed to the 
Pratt & Whitney Oompany their satisfaction with the progress 
made with those gauges, and have been informed in reply that a 
higher degree of accuracy may be expected in the future. They are 
still in correspondence respecting the specifications of limits of 
error and other details concerning their production on the com- 
mercial scale. The manufacture and sale of these gauges by the 
Pratt & Whitney Company appear to realise the object set before 
themselves by the Committee, viz., to assist the extension of the use 
of the British Association system of screw threads by making 
generally available accurate means for their verification. 

While recognising the excellence of the form of the British 
Association tcrew-thread for mechanical purposes, the Committee feel 
strongly that the diffisulty of producing the form to the of 
accuracy desirable for the best class of work, and y for 
gauge pieces,is a serious drawback to its value. Oolonel Watkin’s 
photographs show very clearly that the best appliances in the most 
experienced hands that the Committee could find have failed to 
produce even single specimens of first-rate accuracy. The letters 
addressed. to the secretary of the Oommittee by Mr. George M. 
Bond, manager of the standards and gauge department of the Pratt 
and Whitney Company, as well as the high reputation of his firm, 
leave no room for doubt that very great care has been taken to 
secure accuracy in these specimens. A considerable number of 
gauges made by English firms of good standing have been examined 
by the Committee, and have in every case shown errors of the same 
character as, though usually to a much greater degree than, the 
specimens submitted by the American firm. 

From several sources, and e y in Mr. Bond's letters, it has been 
urged oa the Committee that although the difficulties of constructing 
these gauges of a very high degree of accuracy are practically 
insuperable, screw-threads of a flat-anded form can be produced 
with great exactness. A photograph taken by Colonel Watkin of a 
fine screw taken from an instrument made by Mesars. Brown & Sharpe 
shows that this is certainly the case. 

The American, or flat-ended, form of thread appears to be rapidly 
establishing itself in France and Germany, judging from the rts 
we have received of the French and Zarich Conferences, and we 
understand that it is entirely employed by the French Admiralty 
and by several of the “French way companies. These reports 
refer, it is true, to screws of sizes than are included in the 
range of the British Association and Prof. Thury's systems. The 
conclusions of the recent Conference at Zurich, which adopted the 
flat-ended thread, were expressly limited to screws of more than 
6 mm. diameter, the extreme upper limit of our system. But so far 
as the easy production of accurate form is con arguments 
which apply to large screws арыу with greater force to small screws; 
while a form which is suitable for all screws above 6 mm. cannot be 
wholly unsuitable for screws below that limit. The Committee, 
moreover, were informed by one of their number, that he has used 
screws of the American form in sizes corresponding with some of the 
smaller numbers of the British Association series, and has found 
them perfectly satisfactory. 

Current conceptions of the possible and desirable limits cf 
accuracy in mechanical construction are rapidly advancing, and 
while we recognise the value of the work of the Oommittee of 1882 
in establishing a generally accepted thread, we are dissatisfied with 
a standard form for a piece so o tig as a screw which is open to 
the serious objection referred to above. 

We recommend that this Committee shall be reappointed for the 
purpose of considering whether the British Association form of 
Вт for small screws should be modified, and if so in what 

on. 


APPENDIX I. 
Report by CoroxznL Warris, R. A., О.В. 


The Wilderness, Woolwich, 
July 11th, 1899. 


The Secretary Beitish Association. 
Screw Gauge Oommittee. 


I have now taken photographs of the screws sent by the Pratt and 
Whitney Company for the Committee, prints of which I enclose. 

I find the general forms of these screws are better than those we 
bave obtained heretofore, which is satisfactory, taking into con- 
sideration the fact that they are constructed of hard ateel. 

Asin former cases, the larger sizes conform more nearly to the 
British Association pattern thread, the rounding in the smaller sizes 
being not quite so satisfactory. 
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The of the thread in the two large sizes is about 49°, but 
considerably more in the No. 13 size. 

Ae re linear dimensions, all the screws are nearly perfect, as 
will A seen by the measurements given on the back of the photo- 
graphs. 

The diagonal scale accompanying the photographs was constructed 
from the scale photographed at the same time as the screws. 

The gauges may, I think, be accepted as sufficicntly correct for all 
practical purposes as atandard gauges for British Association pattern 


взгече. 
(Signed) W. Warren. 


Fic. 1—R2EpPRODUCTION OF THREE PHOTOGRAPHS REFERRED TO IN 
OorommL Warktn's REPORT, SUPERIMPOSED ON ONE ANOTHER. 


APPENDIX II. 


Report from Mn. Н. J. Онлнюу, Superintendent of the Btanda ds 
Department of the Board of Trade. 


Standards Department, Board cf Trade, 
July 10th, 1899. 


My dear Bir, —I have now the pleasure to enclose, for the ioforma- 
tion of Bir William Preece, a statement showing the external 
dimensions of the three male screws which you forwarded to me on 
irr Aer and which have been returned to-day by registered 
post. dimensions were determined by contact comparisons 
ari by independent observers) of the screws with Board of Trade 

Tora gauges, plane gauges, and wire gauges; and in 
the case of the smallest screw (0), by microscopic comparison with a 


standard. 

Had time allowed, a more exhaustive examination of the three 
screws might have been made; but the present comparison may, I 
be relied on to + 00001 inch. The dimensions given in the 

paper мош mm., 0°16151 inch, &c.) are in each case the 

mean external diameter of the whole len of the screw, and 
show that although А and o have perhaps appreciable errors, the 
required dimensiones have generally been closely followed by Mr. 
Bond. The screw-threads are in fact, in our opinion, of excellent 
workmanship; but it is doubtful whether the screws are always 
perfectly cylindrical. For instance, the mean external diameter of 
the last eight threads of screw о (or the point of the screw) is 0 008 
mm. greater than the external diameter of the 15 middle threads of c. 
The external diameter of the seven last threads (shoulder of the 
prew) of о agree in measurement with the diameter of the point of 

screw. 
I should much like to see а copy of Colonel Watkin's photographs. 


Yours faithfully, 


(Si Н. J. OH nr. 
W. A. Price, Esq. = 


Dirwessions FPHCIFIED. 


A - . 41 mm. = 16141 inch. 
a се .. 3224 „ = 12693 „ 
B is we 25 „ = 09842 „ 
b oe 1924 „ = 07576 „ 
С "Eu » = 04724 „ 
6 9 „ = 03543 „ 


2 eee 
ль 


Value in millimetres, Value in inches. 


Screws | с. „ s= 

Nos. 3, 7,13. | | 

Nominal. Observed. Difference] Nominal. | Observed. | Difference. 

344 41 | 41023 | +00.23/ 016142 | 0:16151 | +-0Сс0009 

a .. 4224 39304 70 0084 | 0112693 | 0:12718 | +0 00025 

" nm.. 25 95048 0 0048 009843 | 009862 | +000019 

b ..| 1994 199273 70 0033 007576 | 007588 | --000019 

127% 12 | 12015 40 0015 004724 | 004730 | +-0:00006 

с | 9 90486 +00048 003343 | 003562 | +0 00019 


a 


July 10th, 1899. 


| 


(Signed) H. J. Caanzy, 


ELBOTROLYSIS AND ELHBOTRO.CHEMISTRY. 


Report of the Committee, consisting of Мг. W. A. BHAw (Chairman), 
Mr. E. H. Gnirrirgs, Rev. T. О. FrrzeATRIOK, Mr. B. SKINNER, 
and Mr. W. О. D. WzzrHAM (Secretary), appointed to report on 
the Present State of our Knowledge in Electrolysis and Electro- 


Ohemistry. 
Section A. September 15th. 


THE conductivity of а numb ar of salts in very dilute aqueous solu- 
tion a the freezing point of water has been determined by Mr. 
Whetham, while Mr. Griffiths has concurrently made observations 
of the freezing point for corresponding solutions. The observations 
of conductivity extend to solations of sulphuric acid, potassium 
chloride, sodium chloride, barium chloride, copper sulphate, potas- 
sium permanganate, potassium bichromate, and potassium ferri- 
cyanide. The range of dilution is, speaking generally, from balow 
the hundred-thousandth to about the twentieth part of а gramme 
equivalent per thousand grammes of solution. 

The water used was specially distilled thres times, and finally from 
a platinum still, and collected in platinum veasele. Ica approximate 
conductivity was about 1:1 x 10—15 at 18° O. in C. Gd. S. units. Tae 
best water obtained by Kohlrausch by distillation in vacuo had а 
соса of 03 х 1075 in the same units at the rame tempora- 


re. 

The results obtained this yoar, while confirming those described at 
the laet meeting of the Association for solutions of moderate concen- 
trations, show differences when great dilutions are reached, but the 
constancy of the present measurements shows that the water now 
used is good enough to enable trustworthy values to be obtained even 
at the lowest limits of dilution above mentioned. 

Mr. Griffiths has remodelled his apparatus for determination of 
freezing points, and is now able to carry the measurements of tem- 
perature to a bigher degree of accuracy than hitherto. 

As soon as the observations are completed, it is intended to publish 
the results of both investigations А 

No farther progress bas bzen made with the rest of the report. 


MUNIOIPAL TRADING AND PROFITS. 
By Rossar Donar p. 
(Read in the Economic Section, September 15%.) 


THERE should be no reason to object to municipal trading, from a 
commercial point of view, as the figures in & recent Government 
return show that an a annual profit on municipal water, gas, 
and electricity works, markets, tramways, and workmen's dwellings 
amounts to 41 per cent.cn the capitel invested. 

The chief pee don to municipal trading last session of Parlia- 
ment arose with electricity supply. It will be found that muni- 
cipalities produce electricity at a lower cost and supply it at lower 
prices than do companies. A comparison between 21 municipal and 
21 company undertakings, including in the latter the large London 
concerns and the companies of Birm шаш, Leeds, aud Shefiisid, 
Il the supply has been recently municipalised, gives the following 
result:— 


Oost of production per unit—Municipslities, 1:87d. ; companies, 
271d. Average үе per unit to consumer—Oompanies, 544. : 
municipalities, 44d. Profit on mean capital—Companies, 7j per 
cent; municipalities, 7} per cent. 

Thus, municipalities produce electricity at 21. less per unit than 
Somes sell it at 1d. less per unit, and earn only 2 per cent. less 


profit. | 

Monicipalities as а rule supply gas of a higher illuminating power 
than companies, and at a lower price. A comparison between a 
representative number of municipal and privately managed 
works shows that the average price of the municipal gas is 15505 
9d. per 1,000 cubic feet, the candle-power is higher, and the average 
pro нн capital employed only 1 рет cent. less than that obtained by 
compani 28. 
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The direct operation of tramways by corporations has been done 
under easy conditions as regards capital expenditure, and has at once 
led to increased traffic. There bas been a readier response to public 
demands, a reduction of fares, and better treatment of employ és—all 
of which have combined to make municipal tramways very successfal 
from a business point of view. 

Municipal trading compares well with private enterprise. But it 
is not enough to show profits from municipal trading, as it is sug- 
gested that municipslities have no bueiness to make profits. These 
are Chie fly the people who would like the profits for themselves. But 
there are other reasons, based on econcmical grounds, why the sim of 
municipalities should be to provide the cheapest services at cost 
price rather than seek profit. The system of relieving general local 
taxation out of the surplus revenues cf gas, water, tramway, and other 
undertekings has been necessary in order to demonstrate the business 
capacity of municipal bodies; but the policy is not one which best 
serves a community. When a town draws profit from gas, water, or 
electricity supplies, it is eimply levying so much direct taxation on 
the users of these commodities for the b:nefit of the general com- 
munity. The consumers might justly say that since the municipality 
became the sole providers of gas and electricity it deprived them of 
the advantsges cf competitios, and should supply the cheapeat 
poesib:e article. 

Whether municipalities should make a profit is left largely to their 
own''discretion. It is becoming the practice not to make trading 
profits from water supply, and only a small margin of profit is sought 
on artisans’ and labcurers’ dwellings and lcdgirg houses. The 
practice of Parliament tends towards restricting pre fits. Proft 
from electricity supply works, for instance, is limited to 5 per cent. 
All surplus above that should be devoted to reducing charges. In 
Scotland, prefit-making in connection with water or gas supplies is 
rendered impossible by the General Acte, which provide that sur- 
pluses go to reduce charges. No town has advanced 10 far in muni- 
cipal organisation as Glasgow, and no town stands higher for the 
(ficiency of its administration or the civic spirit of its citizons; and 
nowbere else, taken all round, are charges for municipal services so 
low; nor has any other town carried out so systematically the policy 
of little profit. 

It will be found that in the towns where the civic spirit is the 
keenest and healthiest, where municipal institutions are most largely 
сете оро, there the profit sought is least and the administration is 
the best. 


RADIATION FROM A SOURCE OF LIGHT IN A 
MAGNETIO FIELD. 


Preliminary Report of the Committee, consisting «f Prof. GEORGE 
Fraxois FirZGEBALD (Chairman), THOMAS PRESTON (Sccretary)s 
Prof. A. EcHustER, Prof. O. J. Lopes, Prof. S. P. THOMPSON, 
Dr. GzmaLD MoLroy, and Dr. W. E. Apgsey. 


(Section A —Septembir 15th ) 


Tas work undertaken by this committee has nct yet terminated. 
This occurs partly from the difficulties which arose in obtaining a 
satisfactory supply of electric current with which to excite the 
powerful electro-magnet now in tke hands of the committee, and 
partly from the circumstance that the secretary was not always free 
to work at such times as the ttaff of the Royal University found it 
convenient to permit research work in the Physical Laboratory. 

Considerable advance has been made, however, during the past 
session, and the magnetic perturbations of the sp ctral lines of several 
substances have been observed and photographed from one end to 
the other of the spectrum. A considerable amount of work remains 
to be done in this direction still, and this we hope to complete in 
the near future. | 

The chief points cf interest determined by the committee since its 
appointment are as follows :— 

1. On Friday, September 9th, 1898, Prof. 8. P. Thompson attracted 
the attention of the British Association (see Brit. Assoc. Report, 
1898,” p. 789) to an elegant experiment devised by Prof. Righi for 
the purpose of illustratirg the absorption of light in a magnetic 
field. This experiment was stated by Prof. Righi to succeed only 
when the light traversed the field alng the lines of force, but it 
appeared to us from theoretical considerations that similar absorp- 
tion should also take place when the light traverses the field across 
the lines of force. On trying tte experiment ор the following Tuet- 
day (September 13th, 1898), it was found at once that the experi- 
ment was capable of demonstrating absorption across the lines of 
force * as markedly as that ascertained by Prcf. Righi slong the lines 
of force. This result was also ascertained subsequently, and inde- 
pendently, by M. Oottcn.t 

2. The nex! pciot of interest ccn:isted in placing beyond doubt 
that the various modified forms of triplet, that is the quartets, octets, 
&c., are not produced by reversal or any other extraneous cause, but 
are true magnetic perturbatione of the same kind as the normal 
triplet, which is to be expected from the simplest theoretical con- 
siderations. Au account of the experiments by which this was 
determined will ba found in the Philosophical Magazine for February, 
1699, (Phil. Mag., Vol. xlvii, p 165). | 

In pursuing this inquiry it was fund that in а very strong 
magnetic field the quartets ultimately became resolved into sextets, 
the side lines of the quartete splitting up into pairs and separating as 
the strength of the field gradually increased. 

There quartet forms, and various other types of perturbation, were 


See Nature, lix , 228-9, January, 1899. 
|і Comptes Kendus. 


observed by Mr. Preston in the beginning of November, 1897, and 
were shown at the following meeting of the Dublin University 
Experimental Science Association. Subsequently the quartet form 
(which we have now proved in the cases observed to be really a 
sextet) was independently observed by M. Cornn® and others. 

3. Finally, from the various observations of the character and 
measurements of the amount of the magnetic effect experienced by 
the various spectral lines of several substances, a general law has been 
inferred concerning the effect, which may be stated as follows :—1 

l. The spectral lines of a given substance may be divided into 
groups such that all the members of one group suffer the same kind 
of perturbation in the magnetic field, but zhe kind of perturbation of 
all the members of another group is different. Thus, for example, in 
the series cf triplets of zinc, the first of one triplet is similarly affected 
to the first of each of the other triplets, while the second of one 
triplet is affected in the same way as tho second in each of the other 
triplets, but in a different way from first and tbird of the t grin 
Hence the series of firsts of each triplet constitute a group all the 
members of which are similarly affected, and the series of seconds 
and thirds are other such groups. 

2. The character of the effect is the same in the corresponding 
lines of the spectra of chemically related elements. Thus, the triplets 
of cadmiam are affected in the same way, both as regards the 
character and the magnitude of the effect, as are the triplets of zinc. 

3. In any one group the magnitude of the effect is inversely as the 
wave-length of the line. I . 

Farther information will be found in this connection in the 
Philosophical Magazine, Vol. xlvii, p. 165, February, 1899, and the 
Phil, Trans. Royal Dublin Society, Vol. viii., Series II., p. 7, 1899. 


ON THE THEORY OF THE ELEOTROLYTIO SOLUTION 
PRESSURE. 


n Ву В. A. LEBFELDT. 
(Abstract, Section A, September 18th ) 


Ассовоша@ to Nernst’s theory, when a metal is immersed in an elec- 
trolyte, a minute amount of it goes into solution in the ionic form, 
giving a positive charge to the liquid as compared with the metal, or 
ions from the solution are deposited iu metallio form, giviog the 
metal a positive charge according as the osmotic pressure of the ions 
in solation falls short of, or exceeds an amount known as the electro- 
lytic solution pressure. This view has been сопа кше һу 
physical chemists, it being supposed that the amount of me 

deposited or dissolved is too small to measure. By oombining the 
calculated value of the solution pressures with the known theorems 
of electrcatatics on the tension exerted by electrio charges, it may be 
shown, in the case of sinc at least, that the amount dissolved would 
be some centigrammes per square centimetre immersed, and could 
easily be weighed. Непое the theory seems to break down. 


ON THE PRODUCTION, IN RAREFIED GASES, OF 
LUMINOUS RINGS IN ROTATION ABOUT LINES OF 
MAGNETIO FORCE. 

By С. E. S. PuiruIPS 
(Abstract, Section A, September 15th ) 


THE spparatus used in this investigation consisted of an approxi- 
mately spherical glass bulb, the ends of which were left open for the 
purpose of inserting two soft iron electrodes, half an inch in diameter, 
through air-tight flanges which themselves were cemented to the 
glase. The bulb was about 24 inches in diameter, and the electrodes 
were chosen of a sufficient length to enable them, while almost meet- 
ing at the centre of the bulb, to project outwards slightly beyond 
the rims of the flanges. A side tubo was attached for the purpose of 
connecting the apparatus to a Sprengel air-pump and McLeod 
vacuum gauge. Two powerful electro-magnets were then adjusted, 
so as to strongly magnetise the electrode when necessary. 

A low pressure having been produced in the bulb by the action of 
the air-pamp, leading wires were attached to the iron elsctrodes to 
enable the discharge from the secondary of an induction coil to be 
passed through the rarefied gas. Under these conditions the effects 
produced in the usual glow-discharges by the magnetisation of the 
electrodes could be conveniently examined. It was seen that at a 
pressure represented by 008 mm. of mercury, and with the discharge 
just able to pass in the bulb (the magnets meanwhile remaining 
unexcited), on shutting off the current from the induction ooil and 
completicg the magnet circuit, a luminous ring ap within the 
bulb ina plane at right angles to the lines of force and in rotation 
abcut the magnetic axis. The number of such rings» can be varied by 
special devices, and their brightness largely depends upon the electro- 
static condition of the outer surfaca of the glass bulb. The circum- 
ferential speed cf the ring or rings rapidly dies down, and the sense 
of the rotation reverses when the magnetic polarity of the electrodes 
is reversed. The rings, when once formed, usually last for many 
seconds, sometimes for & minute; and they momentarily brighten 
before disappearing, when the electrodes cease to be magnetised. 
The appearance of the rings is greatly affected by bringing charged 
bodies up to the outside of the bulb. 


—— — eee — -e — = — - ——- — — 


E Comptes Rendus. 
t Tais law was published in Nature, lix., 248, January 12th, 1899. 
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The effect also depends upon the manner of stimulation of the 
rarefled gas within the bulb. It is necessary to obtain a particular 
distribution of charged particles in order to get the best results when 
the magnet is excited. The shape of the magnetic field is also of 
importance. A single magnetic electrode projecting into the electrified 
gas shows the effect fairly well. Experiments with external magnetic 
electrodes have not given reliable results, the glow produced in euch 
cases being generally irregular. An attempt will be made later on, 
when the experiments ara more complete, to show that the formation 
of these laminous rings is associated with actions observed by the 
writer in connection with a separate research, the results of which 
were embodied in a note communicated to the Royal Society last 
Jane under the heading Diselectrification produced by Magnetism.” 


DURBAN CORPORATION TRAMWAYS. 


Dursan ів a little one-horse show in Natal. Its population is 40,000 
aud, at this, one half is native or coloured. Yet Darban is better 

than London, for it possesses apparently a City Council of 
infinitely ter intelligence, and it employs three men of decision 
to advise it as regards ite electrical tramways. These three men are 
the borough engineer, Mr. J. Fletcher; hie assistant, Mr. Crawford 
Lindesay ; and the electrical engineer, Mr. John Roberts. The latter 
two were deputed to come home and examine tramways in England 
and America. They did во. They came and saw and went back to 
their one-horse li town, and they reported strongly in favour of 
an electrical system with overhead construction. Evidently Durban 
had instructed them that better tramways were wanted, and they 
were desired to go forth and find the best system. 

They report like men. There is no evidence whatever that these 
men have acquired the professorial art of sitting on a fence. They 
don’t say two things at once, го that in 10 years'time they can 
gracefully point to their report and вау, “ We told you so.” But 
they study the question thoroughly and come to a firm decision and 
put this down like men in plain black and white, and their report 
jointly with that of the borough engineer—another man—makes 
over 100 pages of sound, bealthy reading. They have seen innumer- 
able electrical tramways and have got such a grip and insight of 
their subject as seems to show that their visit home was y in- 
tended as a means towards providing Darban at once with the best 
present system of tramways. If Darban does not follow the advice 
of its three engineers, no blame can attach to the engineers. 

The authorities of Durban cannot go to the public and say "our 
engineers have advised us to adopt an impossible system.” Now in 
this ovr Ойу and Oounty of London, our unfortunate Oounty Council 
having first made up its mind to hinder all progress of a useful order, 
had no difficulty in getting an engineer to report tothem on American 
tramways, and Prof. Kennedy, having acquired a thorongh knowledge 
of that little country, the United States, during a prolonged visit of a 
fortnight, issued bis report. We have published this report, and 
would refer our readers to it. We wish we could publish that of these 
Durban engineers, because there is something to learn from it. 
Оле ticularly striking passage occurs., It is a reference to 
the obstructive action of English authorities. Olearly these travelling 
engineers are the servants of a more progressive municipality than 
most of cur English towns possess. They condemn also the 
unnecessary ugliness of American poles and overhead work. They 
advise top seat cars which they have seen in England run on steeper 
gradients in Halifax and Bradford than the maximum grade which 
obtains for only a short distance in Durban, viz , 1 in 13. 

We consider this report to be a masterly production, and one cf 
the kind that ought to be submitted to the more or less non-technical 
courcillor. There is not an overburden of argument, but sufficient to 
justify the very definite conclusions arrived at. The council has 
been provided, rot with a dilettante discussion on vague generalities, 
but with plain straightforward advice from its advisers. Evidently, 
in South Africa, the use of an adviser in technical matters is to clear 
the ground and settle the minds of the authorities and pave the way 
for progress, not to throw a halo of fog round the subject and suggest 
рерин, robabilities, and impossibles. The engineers might 

ve advan some pet scheme of their own, but they have advised 
what can be best bought in open market, and have not saddled their 
ratepayers with unnecessary expenses, to the rain of all progress. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. . 


NEW PATENTB.—1899. 


+ 


Compiled expressly for this Journal by W. P. Тномрчох & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. - 


17,515, ч Inproveinents in direct acting electric generators and іп ее 
driven electric compressors for air or other gases.“ J. ATKINSON. Date 
September 4th. 


17,846. “Improvements in or connected with electric motors and generators 


and other electric apparatus and instruments.” V. A. Еухх, Dated September 
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_17,857. “Improvements in galvanometers and clectrical indicating and 
signalling apparatus." A. W. TovnNAv-HiNpE. Dated September áth, 

17,977. * An improved composition of ог from which may be manufactured 
tubes for various purposes, tyres and other articles requiring more or less 
flexibility, or as a non- conductor of electricity." G. Bestwick. Dated 
September 5th. 

17.878. An improved composition of or from which may be manufactured 
billiard balls, handles for umbrellas or sticks, electric buttons and other 
articles of a like nature and general utility, and as a substitute for mica.” б. 
Brsrwick, Dated September 6th. 

17,924. А new ог improved process and apparatus for electrolytically pre- 
eipitating metals in the cementation vats.” A. RovELLo. Dated September 5th. 
(Date applied for under Patents, &c., Act, 1888, Section 108, March 16th, being 
date of application in Italy.) 

17.938. Electro-medical batteries.“ C. J. Marits, Dated September Bth. 
( Complete.) | 

„11,939. “Improvements in electric rock drill." G. Banker. (8. Lesem. 
United States.) Dated September Sth. (Complete.) 

17,9589. Improved means and appliances connected with air tight electric 
arc lamps." J.J. RATHBONE. Dated September 5th. 

17,998. “Improvements in electrical switches.” 
September 6th. 

18,006. “Improvements in secondary galvanic batteries or accumulators.” 
R. N. Lucas and E. S. New. Dated September 6th. 

18,018. “Improvements in field magnet cores for electric motors or 
generators of enclosed type." H. W. WiLsoN. Dated September 6th. 

18014. “А new and improved apparatus for the intermittent lighting of 
electric lamps or groups of lamps for advertising purposes and the like.” W. J. 
PantBipor, F. T. Love and C. T. Pouxsrorp. Dated September 6th. 

18,028. "Improvements in electrical switches." G. W. Нот and A. ATHERLEY. 
Dated September 6th. 

18,040. “Improvements in or relating to $e pHone speaking tube and like 
receivers.“ Н. A. Сттмоке. Dated Beptember 6th. | 

18,004. “Improvements in electric trolley standards." С. W. G. LITTLE and 
A. J. InE£LaND. Dated September 7th. 


B. Tuowas. Dated 


2 TEM. “ А coin-freed electricity meter.“ G. A. Maguay. Dated September 
th. 

18100. “Improvements in electrical batteries." R.Prarson, Dated Sep- 
tember 7th. 


18,124. “А new or improved inethod and means for electrically illuminating 
advertising signs and the like.“ F. M. Втасхтох. Dated September 7th. 
? eae “ Improvements in electric arc lamps.” P. МЕнзсн. Dated Septem- 
er 7th. 
181133. “Improvements in clocks, more paciens in electric winding 
mechanism therefor.” F.I.Getry. Dated September "7th. 
18,188. ‘Improvements relating to electrical resistance boxes and like 
apparatus." T. E. GAMBRELL and C. T. GAMBRELL. Dated September 8th. 
18.148. Ап improved conical shaped collar reflector for tbe incandescent 
electric lamp by means of which the light is reflected and diffused and adver- 
tiseinents үе C. Весктох, G. E. FLETCHER апа Н. FLETCHER, Dated 
Septeinber 8th. 
18,152. “Improvements in automatic telephone exchanges.” 
Dated September 8th. 
18173. “Improvements in telephouic systems and in apparatus therefor.” 
M. BxN and F. G. BELL. Dated September 8th. (Complete.) 
18.200. e in or connected with ships’ telegraphs.” D. KEN NED T. 
Dated September 8th. 
18254. “Improved construction of accumulator plates.“ E. T. A. PoLziN, 
Dated September sth, 
18,266. ‘Improvements in electrical resistance and heating apparatus,” 8. 
BiaAMALL and J. T. AnisT RON G. Dated September 9th. 


W. AITKEN, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P.'THOMPSON 
and Co., 322, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1888. 


2,106. ‘improvements in and connected with electric arc lamps." J. 0. Girdie- 
stone and C. F. G. Thorkelin. Dated January 26th, 1898. Consists in a central 
tube passing into the body of the lamp and containing the upper carbon holder 
which slides on rollers in this tube. 4 claims. 


2,316. improvements in a self-restoring annunolator more көнү suitable 
tor employment in connection with telephone switohboards.” J. Е. Kingsbury and 
the Western Electric Company. Dated February 9th, 1898, Consists in combining 
an annunciator drop with perforated parallel plates supporting the drop at each 
end. 6 claims. 


7,193. “improvements in or relating to primary batteries for preduoing electric 
ourronts alse applicable for the fication of water." A. J. Boult. (J. Cerpaux and 
Wilbaux. Dated March 24th, 1898. Relates to improvements in primary 
electric batteries. The polarising liquid is rain or sait water. Consists in a 
combination of a column of broken graphite in contact with conducting bodies 
and surrounded by a fabric jacket with a sectioned zino cylinder, the column 
and the cylinder being maintained at the desired distance apart by two covers 
of non-conducting material. The covers have recesses to flt the fabric jacket. 
8 claims. 


7,575. ''Improvements in electric furnaces for manufacturing caleium carbide.” 
w. Ё. Thompson. (C. L. Wilson, C. Мита, J. W. Ungor, Н. Schneckioth, А. Р. 
and J. C. Kuohel.) Dated March 29th, 1898. Consists of a hollow eleotrode 
having at its upper end an insulator which is provided with openings to com- 
municate with the openings in the electrode. Means are provided for raising or 
lowering the electrode and insulator so that it may be fed by hand. 2 claims. 


7,725. Im (n holders for incandescent electric lamps." J. M. 
Huisman and Н. C. Qover. Dated March 3ist, 1808. Relates to holder for 
incandescent electric lamps. The holder is well insulated and has two spring 
push contacts. lclaim. : : 


9,047. ''Hanger for trolley wires of electric railways.” W. A. MeCallum. Dated 
April 10th, 1808. Relates to hangers used to suspend the ears carrying the 
trolley wire from the cross wires, Consists in providing the hanger cap and 
the point of the iusulated bolt with oppositely cut threads, also the inner 
surface of the hanger cap and the upper surface of the insulated bolt with 
suitable indentations and iuterposing between them compressible washers, 
2 claims, | : s 


16,155. ''Improvements in the globes of electric ineandescent and similar la 
and lamp shades or chimneys.” English Industrials Ltd., and G. E. Н. Dia. Date 
July 25th, 1598. Consists in moulding the inner surface of the glass object on 
the prismatic principle, be., with prisms arranged in hexagonal groups over the 
entire surface. 3 claims. 

16,875. ‘‘Improvements in clestricity meters.” Е. Sohattnor. Dated August 
4th, 1898. Consists in the employment of a pivoted balanced lever in connection 
with а voltmeter of some suitable type, the passage of the current through the 
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voltmeter being arranged to alter the weight upon one end of the lever so that 

the amount of current consumed may be found by obtaining by a moving weight 

s iabe point for the lever, such point being read off ор a suitably situated 
e. З claims. | 


17,280. ''improvements in electrically driven fans er ventilating devices.” 8. 
Bergmann. Dated A t 10th, 1898. lates to an electrically driven fan so 
constructed that the driving electromotor is rotated around a vertical axis by 
the reaction of the air реген A second set of vanes is set in motion and a 
more active churning of the is effected. 8 claims. 


21,241. ''improvemente in telephone switohboarde.'' F. M. Richter. Dated October 
Sth, 1896. Relates to telephone switchboards. Consiste in lifting or returning 
and re-engaging the annunciator flap. The flap falls down at a call and the 
operator inserts a plug in the sleeve and raises the flap by the thrust sta 
lug and it is held by the armature. Simultaneously a contact spring is lifted 
from another. After the conversation the subscribers make contact for 
energising the electro-magnet, thus again releasing the flap. The rator then 

ulls the plug out and the fiap is raised in the same way as when the plug was 

serted, 1 claim. 


21,841. ‘“‘imprevements in the armatures of m dynamo - electric 
machines.” Siemens Bros. à Co., Limited. (R. Dumas and G. S. Grimeton.) Dated 
November Ist, 1898. Relates to construction of the armature and means in 
fixing the core plates in such а manner that they are held firmly in opposition 
to the centrifugal force when the armature revolves at bigh speed. The core 
plates are fixed to the arms of the armature by making the arms with lateral] 
projecting dovetails radially dividing the arms engaging on them the dovetail 
notches of the core pinter. The divided arms are widened out by driving wedge 
keys between the divided parts. 2 claims. 


21,843. “i in electrical contact breakers.” R. Haddon. (Allge- 
meine Electricitite Gesellschaft.) Dated October 18th, 1898. Relates to mer- 
cury contact breakers where the conductor is fixed and the mercury is given 
the required movement. The conductor has the form of a ring or cylinder and 
is provided with one or more slots at its lower edge. Against this part of the 
conductor a stream of meroury is excited rotating round within the ring. The 
mercury ejection is obtained by the rotation of a tube bent at right angles, one 
arm of which is vertical and lies in the centre of the ring and dips into the 
mercury, whilst the other, which is horizontal, rotates round and on the former. 
The slotted ring and this horizontal tube lie in an insulating liquid with which 
the mercury is covered. As soon as the speed of rotation has reached a certain 
point, the mercury is drawn up by the centrifugal force created, and is ejected 
through the horizontal arm. en the metal ring forms one pole and the 
mercury the other of a conduct, the circuit is alternately interrupted and closed. 

ms. 


22,035. “ relating te conductors and cellectors for olectrio rail- 
ways.” C. N. „ Dated October 20th, 1898. Relates to improvements їп 
electric railways. In combination with the conductor rail is a sectional] boxing 
arranged to partially enclose the rail and having ite side movable away from 
said rafl and means for locking the sides of the boxing in place. The boxin 
паа а slot to allow the trolley traveller to have access to the conductor rail. 

ms. 


22,601. “improvements in electric are lamps." British Thomson-Houston 

„ Limited. (Н. C. Splaney.) Dated October 27th, 1898. Relates to im- 

provements in the construction of arc lamps. Consists of a combined cap 

support and floor for a clutch, also means for maintaining it at a fixed distance 

from the lamp mechanism, and means for permitting the support to have 
practically a universal motion for the purpose of adjustment. 15 claims. 


22,683. ‘‘improvements іа couplings for electric cenductors.” British 
Thompson Heuston Company, Limited. (F. E. Case.) Dated October 28th. 1898, 
Consists in making a half-lap joint of the two ends of the conductor, and fixing 
them together by screws in long holes or slots. 4 claims. 


22,864. “ in switohes or wall contacts for electric oironits.' 
A. Vandam and T. Н. Marsh. Bete November Ist, 1898. Relates to plug switches 


having concentric terminals. Consists of an insulating piece composed of an 
inner tubular portion and an outer partially tubular portion provided with 
projections for supporting а fuse wire. 2 claims. 


23,243. ''improvement la and relating te electric acoumulaters.” Р. Ribbe. 
Dated November 4th, 1898. Relates y a rib plate for accumulators. In the 
plate are cross ribs standing at an oblique angle to the surface of the plate and 
issuing on both sides, from &oore plate which runs through it. 2 claims. 


23,545. “ fer obtaining an electrolytic of metallio fime on 
aluminium." 0. T. Nankardt. Dated November orn Relates to a cendi 


for obtaining an electrolytic deposit of metallic films on aluminium, and the 
main object of it is to рее the bath from васса the aluminium, and thus 
to obtain a good and throughly adherent coating or film upon its surface. The 
baths employed have eliminated from them the caustic or acid properties which 
attack the aluminium by neutralising such baths by adding to them derivatives 


of phosphorus, and more partioularly by a proportionate addition of ammonium 
phosphate. 1 claim, 


23,716, Be ges la er relating te secondary er storage batteries." R. 
Haddon. (G. J. ). Dated November JOth, 1896. The plates are stamped to 
form the recesses. Consists of an insulating cell containing two metallic 
electrodes each of which comprises an inner metallic core adapted to receive 
and retain the active material, perforated metallic envelopes surrounding said 
core piece. These envelopes have mechanical and electrical contacts with 
either respective cores, and a perforated insulating piece between the envelopes 
of respeotive electrodes. 18 claims. 


24,171. "i in veltalo celle he dry plates whioh may he 
Pda Dated November 16th, 1898. elates to voltaic cells 
the plates of which are saturated with sulphuric &cid and then dried so as to 
form the electrolyte when water is added. Consists in applying a coating of 
water glass to the surface of the plates as a protection against damp. 1 olaf ° 


96. “improvements la supports or oroesevers for overhead electric conductors.” 
J. M. Andersen and A. Andersen. Dated January 8rd, 1899. Relates to electric 
conductor supports for overhead conductors. Comprises an insulating disc 
provided with а circular slot, a plurality of conducting arms extending from 
the disc and рога with projections to engage the slotand means for seouring 
them to the disc. The arms are suitably insulated. 8 claims. 


101. ''Eleetredes fer storage batteries." T. A. Willard. Dated January 8rd, 
1899. Relates to electrodes for accumulators. Consists in having a tubular 


electrode open at both ends and having leaves uniform in cross section and 
uniformly spaced from each other running spirally up it. 4 claims. 


102. '' Means for pred battery electrodes." T. A. Willard. Dated Janu 
3rd, 1899. Relates toa machine which will make leaves from the surface of 
metal plates. Consists of a table and means to support and lock a flat plate to 
the table, a sharp edged cutter having its cutting edge at an angle to the plane 
of the plate and gradually deepening from front to rear and means to operate 
the cutter on the plate at varying distances apart at fixed intervals, 6 claims. 


207. “improvements iu ceiling appliances for alternating current and rotary 
current motors.” Siemens Eres. 2 Co., Limited. (Siemens 2 Halske, Aktien- 
(мова. Dated January 5th, 1899. Consists of combining with the end 
surfaces of the motor casing and guiding shields arranged to operate in con- 
junction with fan blades at the end surfaces of the rotor so as to produce air 
currents directed radially outward from the central air inlets which keep the 
whole apparatus cool. 2 claims. 


026. im ln or connected with telephonio instruments.” А. L. Baird. 
(T. Barnet.) Dated January 10th, 1899. Relates to improvements in apparatus 
for recording the duration of time the telephone is used by the N ег. 
The lever switch of the telephone is connected with a clock or other mechanism 
which will be inoperative when the telepbone is in use. The up and dowa 


. winding an 


movement of the lever switch winds up the clockwork, thus making it auto- 


matic. 7 claims. 

907. “ -— N in tranemitt Inted teleg ю m ” A. Silber 
mann. Dated January lith, 1899. plates to printing telegraphic messages. 
Consists of аре comprising a system of toothed printing and stop wheels 
which on receipt of impulses of current of either kind the letter to be printed 
comes opposite an electro-magnet so that on a further impulse of current being 
sent, whilst the whole system is at rest, the letter is impressed, the system then 
automatically reassuming ite original position. 6 claims. 


825. ''Rotary converters for le-phase alternating currents.” М. Deri. 
Dated January Uh 1899. Consistent a rotor like a continuous current dynamo 
armature connected on tbe one hand with a collector, on the other hand with 
contact ri and rotating within an iron stator provided with short cirouit 

i) aleo with exciting windings to produce by means of continuous 
current a constant magnetico field, which by oo-acting with the armature keeps 
the armature in synchronous rotation. 2 claims. 


1,206. ved system of ocenduits for the underground conductors of electric 
raliwayse. A. Bterzo. Dated January 18th, 1899. Relates to the conductor for 
rail traction, Consists of a rail with an internal chamber containing the con- 
ductor, consisting of two parts; a simple rail having a wide basis with grooves 
and openings for the flowing out of water and the discharge of filth and a piece 

rovided th ebonite bearings and binding screws to soppor the conductor. 
here is small opening between rail and piece to allow the passage of the rod 
connected to the motor. 2 claims. 


1,232. “Process and meane for transforming slectric өттөн.” Н. P. J. J. 
Thomsea. Dated January 18th, 1899. Relates to improvements in transformers. 
Consists of an accumulator battery having groups of cells arranged in series is 
connected by shunt circuits from each group to a suitable commutator so that 
the elements come into action successively, either separately or in small 
numbers, and thus produce a current of correspondingly low tension obtained 
in succession from the whole set of batteries. 8 olaims. 


1,324. ‘improvements la and in the manufacture of electrede plates for eleotric 
acoumulators.” W. P. Thompson. (The Accumulatoren and Elektricitats-Werke, 
A. G. Vorm, and W. A. Boese & Co.) Dated January 19th, 1899. Relates to elec- 
trode plates having as large a lead surface as possible and a very effective 
arrangement of the active mass and electrolyte. The plates аге made with 
small fiat formations of trisngular shape placed alternately with their flat sides 
to one another in such away that the points may in some cases be truncated, 
correspond to a similar position of the bases of the next layer, and when placed 
side by side present a letticed work or grid. 2 claims. 


1,334. ''Improvements rela to electrically Illuminated signs or advertise- 
ments.” W. L. Compbell. Dated January 19th, 1899. Consists of combini 
electrically illuminated signs or advertisements and the circuits thereof, an 
the automatically rotated snail cam or its equivalent, the peripheral contact 
it carries, and in constant electrical connection with the source of current, 
and a series of contact springs which illuminate the advertisements on the side 
of their particular box as the cam revolves. 5 claims. 


1,683. ''improvements in and relating te aro lampe." J. Meizer, Р. Haffner and 
M. Kooh. Dated January 24th, 1899. The object of the invention is to provide & 
combined lamp and motor, the motor to drive afan. Comprises lamp mechanism, 
а motor, an electric switch, electric connections for the motor and lamp, having 
jn their circuits eleotric contacts and a switch lever provided with contacts so 
arranged that either the motor or lamp can be used alone or together. $9 
claims. 


2,74. An чү reo in commutator brueboa for electrical machines.” 
Siemens Bros. & Co., Limited, and A. Siemens. Dated January 3lst, 1899. Relates 
to the construction of commutator brushes. The brush is made in one or more 
sections fitted in a suitable frame. Each section is pressed by an adjustable 
spring on the commutator and separacely removable from the frame. 1 claim. 


2,176. ‘‘ Appliance for automatical ulating the frictional pressure on the rails 

of the driving wheels of 3 vehicles." Siemens Brothers & 

Haisko Aktion Geselisohaft.) Dated January к ae тве 
а e 


current working the motor. 2 claims. 


2,288. ‘‘imprevements in or rolatiag to acoumulator plates." Р, F. Ribbi. 
Dated February Ist, 1899. Relates to an accumulator plate in which the active 
material is inserted in a perforated lead plate and is prevented from falling out 
by insulating plates covering the lead plates. 2 claims. 


288. килы M на Oe ren electric acoumalators er secondacy 
ми" J. d. Hathaway. Dated February Ist, 1899. Consists in grouping 


two or more couples, each comprising a positive electrode active material 
arranged between them, and & porous support, a negative electrode and active 
material arr between the same’ and a temporary сарро destructible by 
the acid and then rendering the negative active material self-supporting by 


* forming " the battery before the supports are destroyed. 6 claims. 


2,326 “ kaprovements in eleotrio switohes.” C. Furer, M.D. Dated February 
end, 1899. Relates to contact making and breaking switches. The switch con- 
sists of a double lever of insulating solid material кед (pA at one end the 
connecting and at the other the disconnecting button an a thin wedge- 
shape insulating tongue which in one action is pressed between the contact 
springs and in the other drawn out. The whole switch is covered with an 
elastic covering on which you press to actuate the switch. 8 claims. 


2,368. “I ed arrangement for exciting the magnets of dynamo electro 
machines." М. Deri. Dated February 2nd, 1899. Relates to Specification 15,203, 
1898. Consists in providing the periphery of the field magnets presented to the 
armature with compensation coils that are as uniformly arranged as the armature 
windings for the purpose of preventing sparking. 1 claim. 


2,880 "im ents In and to the fixing of inselators for carrying 
electric fine wires.” H. Fleleckhacker. ted February 2nd, 1899. Relates to 
the fixing of insulators for the purpose specified. Consists of improvements in 
the stem or holder of such insulators by means of which they may be fixed into 
stone, biick, or other walls with less likelihood of their becoming detached 
therefrom through oxidation of the stem. 1 claim. 


2,664. ''improvemeats In olectric switohes." E.L. Dated February 
6th, 1899. Consists of a pivoted arm carrying а contact-piece adapted to шаке 
contact with two conductor terminals and acted upon by a spring in such 
manner.that the contact piece is moved into &nd held in the open position at 
such a distance from the terminals as will effectually prevent sparking. 8 claims. 


2,745. "Improvements in oonduits for electric wires or cables.” Е. H. Callaway. 
Dated February 7th, 1899. Consists in making the conduits ot baked cley 
joined by couplings of the hollow cylindrical type, and the whole is enclosed in 
& casing for protection. The conduits are exhausted of air. 4 claims. 


2,825. “Signals te indicate tho approaching exhausties of the carbons in eleotrio 
aro lamps.” Е. А. Claremontand F. H. Reyes. Dated February 7th, 1893. When 
the carbons are nearly exhausted the machinery of the lamp makes an electrical 
contact which causes a visible signal to operate. 6 claims. 


2,956. An improvement in apparatus for controlling electric motors." Siemens 
Bros. & Co., Limited, and J. б. Wilson. Dated February 8th, 1899. Relates to 
Specification No. 13,088, 1897. Consists in combining with the revolving com- 
mutator controlling electric motors described in the above specification, spark- 
ins switches revolving with the commutator. 1 claim. 


2,971. “Improvements in aro lamps.” Н. J. Bagloy. Dated February loch, 
189). Consists of an arc lamp produced іп a vacuum or neutral gas which is 
produced in the same way as jn incandescent globes. 1 claim. 


2,994. “Improvements in amd relating to eleotrie aro lamps." Р. Rzepka. 
Dated February 10th, 1899, Relates to a protection for the carbon holders 
against the arc when the carbons are consumed. Consists of a refractory ring 
or collar attached to one or both of the carbons. The rings are in two halves 
and are clipped together by a spring clip. 1 claim, 
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diecuasion thereupon, were as interesting as anything 
electrical which came before the Dover meeting of the 
British Association. Both of these are printed in another 
column of this issue. The section was indebted to Mr. 
Siemens for bringing forward the subject of electrical 
machinery on board ship in the presence of the president, 
Sir Wm. H. White. If the paper had only been read 
expressly for the purpose of securing from the Admiralty's 
chief constructor a statement on the question in its 
bearing upon modern naval equipment, Mr. Siemens 
would deserve our gratitude. The author gave Sir 
W. White an opportunity to olear up certain doubts 
which have existed in some minds as to the wisdom of our 
Government construction policy of allowing electrical appli- 
cations to take a secondary place on board our world- 
renowned battleships, and Sir William showed no 
reticence in discloeing what was the real policy adopted, 
nor did he hesitate to defend himself and his subordinate 
officials for the views which are held by them on 
this matter. The mistaken notion that Americans were first 
in the field with direct-driven generating sets was referred 
to. That this is far from being true is proved by merely 
mentioning the ridicule to which engineers who adopted 
direct coupling were subjected when they first placed several 
such sets on show at the Ohicago Exhibition. One of Mr. 
Siemens’s strong points in favour of the adoption of electricity 
for power purposes in marine vessels was the small amount 
of space occupied by electric transmission wires, as compared 
with hydraulic or steam pipes. These pipes might, or did, 
cause considerable trouble—leakage at the joints—a state- 
ment traversed both by Sir Frederick Bramwell and 
Sir W. Н. White. Mr. Siemens’s rejoinder on this 
point was particularly happy, and was fully appreciated by 
his hearers. If the pipes did not cause trouble by leaking, 
then they did by freezing. All precautions to prevent 
trouble occupy space, and no one will attempt to deny 
the extreme importance of space on modern vessels. 
Mr. Siemens exploded the suggestion that the Heilmann 
“ central station on wheels system could be applied to 
marine propulsion, and he dismissed the suggestion of acou- 
mulator propulsion by a calculation that a 6,000-ton vessel 
would require 40,000 tons weight of accumulators to take it 
across the Atlantic. This calculation was, of course, only 
made for the sake of introducing pleasantry. No one would 
have any doubt as to the sanity of any man who came forward 
at the present juncture with a proposal to employ accumu» 
lators in this way on the high seas. 

We may not, perhaps, all agree exactly with the very 
slow progress which seems to have characterised the employ- 
ment of electric motors on British naval vessels, and we must 
confess that the policy of caution, and slow but sure progress, 
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which was defended by Sir William, is that which has held 
us back in many other directions, although it may perhaps 
have been beneficial in the long run. 

Foreign countries may make their sweeping revolutions in 
the power employed for both heavyand light work on warships, 
bat British Admiralty officials having found hydraulic power 
so very reliable are wedded to it, at least as regards heavier 
work and for the time being. Sir William was very 
enthusiastic in his praise of hydraulic power, because it has 
been well tried, and is considered absolutely reliable; but 
he desires it to be known that he does not overlook 
the extreme convenience and other advantages which will 
result from the adoption of electricity. Electricity is used 
in our Navy for various purposes at the present time, but 
only for the lighter duties—the heaviest gun handled by 
electric power is that of a 9:2-inch calibre, but Sir Wm. 
White bids us be encouraged by remarking that electrical 
power having proved its practicability and oonvenience for 
that size, will go on to be tried for larger sizes, so that 
in time the progress for which we are all hoping 
will be made. We cannot help, as Englishmen, having 
great respect for the national policy of caution, but 
we are inclined to think that the enormous advantages of 
convenience and economy of electric power have not been 
altogether appreciated by the Government department in 
which Sir W. White plays so important a part. A factory 
is not perhaps on all fours with a warship, but electrical 
transmission ought to acquit itself admirably under the 
circumstances to be met with in either sphere of action, 
although for marine service, as Sir Wm. White indicated, 
specially designed water-tight fittings are, of course, essential. 


FIGURES RELATING TO ELECTRIC 
| TRACTION. 


For some reason or other there has been always more or 
leas difficulty in obtaining actual details of oost relating to 
the operation of electric tramways, especially when they 
have been owned by English concerns. Even the actual cost 
of constructing a line is more or less shrouded in mystery. 
Probably more publicity prevails in America, and it can 
hardly be said that much harm has been done by the publi- 
cation of financial statements; on the contrary, nothing but 
good could possibly result, and it is very much to be 
regretted that more information is not available. Electric 
tramways have been in operation in several English towns 
for some time, bat it is hopeless to endeavour to ascertain 
the cost of working. It can hardly be said that the systems 
are in any sense a failure, because the receipts show the 
contrary. In no instance is it more regrettable than in the 
case of the Birmingham accumulator system, to which 
reference is made in another column. As far as we can 
learn, Continental authorities are as reticent as those at 
home, and consequently one is compelled to obtain informa- 
tion regarding operating cost from the United States. Some 
time ago a writer in one of our American contemporaries 
published some interesting figures, which were practically 
based on an analysis of nearly 50 power stations. In order 
to arrive at the real value of the figures of any good tram- 


way system, the writer (Mr. R. W. Conant) made a standard 
of reference, and then compared the working of the various 
systems with that of a standard system operating under the 
most favourable conditions. 

An equipment of a standard station is assumed to consist 
of three 1, 200-K w. steam dynamo, and six 500-H.P. water- 
tube boilers with the usual accessories, the estimated costs 
being as follows :— — 


Building foundations for machinery, chimney, coal не 


apparatus .. £25,000 
Engines and condensers, ‘heaters, » peres, and piping. 19,135 
Feed pumps and economisers . - 3,750 
Boilers and flues .. TN ia РА à 12 700 
Generators and switchboards - ЖР з ase .. 15,975 
Land and docking fecilities is esi 3,540 
Engineering sundries 1,040 
£80,540 

Cost per kilowatt capacity £224 


On the basis of an annual output of 10,500,000 xw.-hours, with s 
load factor of FDF — 


Interest, depreciation, and taxes 0204. 
Labour . " 0:084. 
F'uel, at 149. per ton 0 16d. 
General expenses 0 05d. 

Total per kilowatt-hour 0:494. 


The usual fixed charges, cost of fuel, cost of labour, and general 
expenses are roughly in the ratio 4 : 4 : 2 : 1. 

It is apparent that these figures are not likely to be 
acbieved in actual practice on many occasions, because 
electric tramways are not often carried out under the 
most favourable oonditions; but they ought to prove of 
interest in affording a standard. Moreover, in the inquiries 
made among the American stations, Mr. Conant found that 
at three existing stations the working cost per Kw. hour is 
lees than that given for the standard station. 

It is not likely, with the growth of municipal tramways, 
that we shall very long suffer from a dearth of working 
costa, though whether we shall be able to obtain information 
as full as that provided by electric lighting returns remains 
to be seen. 

While we are upon this subject of tramway operation costa, 
it will be opportune to make referenoe to the figures which 
have recently been issued by the Metropolitan Tramway 
Company, of New York, showing the comparative costs of 
horse, cable, and electric conduit lines in that city. Figures 
of a similar character were published by the same company 
for the previous year’s working, and were referred to at length 
in the ELEctricaL Review. It will also be remembered 
what a large amount of interest was excited in tramway 
quarters in this country by the free R 
on this side. 

The Metropolitan Company, of New York, have under 
their care the three systems of traction above enunciated, 
and the Street Railway Journal gives a full table of the 
receipts and expenses of each system for the year ended 
June, 1899, Electricity earns most per car-mile, costa least 
in maintenance of way, is heaviest by’a‘amall amount only 
in equipment maintenance, and is by far the loweet in power 
cost, The total operating expenses by electricity are thus 
very much less than those for either rival system. 

The three systems in the order named are operated on a 
track mileage of 25°3, 82°1, and 113:4. . Since the previous 
financial year the car mileage on the same tracks had 
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increased from 85 to 42 millions, and receipts had gone op 
25 per cent., car-mile receipts springing from 29 7 to 807 
cents. The whole Metropolitan system was operated at a 
cost of 15 18 cents per car-mile, and earned в net 15°5 cenis 
against 19:87 centa the year before, and all the increase is 
due to electricity, for the other systems earned less per car- 
mile than they had done the previous year. The percentage 
of operating expenses was respectively 50:8, 38:8, and 69 8. 
It appears that during the stormy part of last winter a 
new cable on the Brcadway line would hardly last more than 
a week. The actual cost of electric motive power per car- 
mile was 1°57 cents, or, say, 785d., against 605d. the year 
before; but the new 70,000-H.P. station is not yet at work. 
It i8 expected to give better results than the numerous 
present temporary stations and storage batteries. The 
figures kindly published by this great Néw York company 


are of special interest. They show in bold type what 


electricity will enable to be done. 


THE Engineer is evidently spurred on to 
write an article on this subject by the 
attention that has been called to the subject of guarantees 
through the Glasgow contract. Our contemporary rightly 
minimises the value of guarantees, pointing out that in 
traction work especially, the guarantee must be worked off 
under conditions which never obtain during the working 
life of the engines. It is easy to guarantee a steam con- 
sumption, becau:e in very few cases can the conditions of 
the guarantee be supplied, and there are a score of influences 
at work to prevent the actual guarantee from being secured. 
The less scrupulous the contractor is, the more easily will 
he give impossible guarantees, and rely on tactics of 
delay to prevent even the shadow of a test being even 
carried out. The whole question of performance is, to our 
mind, beclonded by an imperfect realisation of what can be 
done to secure economy. Given steam of equal quality, a 
dcz2n engines from the same maker will give as many 
different resulta according to their finish. The economy of 
an engine may be varied by the material of ite piston faces 
and cylinder porta, their roughness, &c. The fit of a deep 
cylinder cover is capable of making a very serious difference. 
We are inclined to think that in aiming at economy an 
engineer should seoure from tenderers a drawing of the 
cylinder ends, valves and ports, and an agreement to 
give в certain finish to these parts, This done, and 
every effort made to secure economy, the rest is a 
mere matter of pressure and expansion, of suitability 
of an engine for its duty. In our contemporary’s 
article too much mystery is made of the performance 
variations of engines of the same pattern, as though the 
cause was unfathomable. It is not usually very occult, but 
it is a fact that very small apparent faults will cause great 
losses. A slight fault that hardly shows itself to an ordinary 
observer on an indicator diagram may easily make a 
difference of 15 per cent. in steam consumption. We think, 
too, that few advantages are really got by means of a complex 
and expensive valve gear. True, we know some very 
complex valve gears, but we generally ascribe these to 
the overweening conceit of some fiend in mechanism who has 
let his ardour for mechanical movements get the better of 
his common sense. We think engine buyers should consider 
first the pressure they dare work at, the reputation for the 
firm they deal with for good workmanship, and the ability 
of their consultant to ask for details and demand a finish 
that is likely to make for economy. To turn an engine 


Engine Guarantees. 


outside in as regards the polish of surfaces may bring at 
once an initial saving of money and a permanent saving of 
fuel. Yet how very little attention is paid either to the 
polish of inside surfaces or to the reduction of such surfaces 
toa minimum! These items have been preached проп by 
practical engineers for long years enough, but very little has 
yet been done towards carrying them out. | 


THERE is little doubt that when the 
Public Electricity Works changed over 
their supply of electricity from 100 volta 
to 200 volts pressure, they did a good thing for themselves ; 
but we are afraid the consumers have not always shared in 
these benefits, on the contrary, they have in some instances 
suffered materially from the change. Practically the 
supply systems, by adopting 200 volts, were able to quad- 
ruple the carrying capacity of their mains, and though it was 
little short of an engineering triumph, it is doubtful whether 
it will bring much advantage to the Electric Lighting 
Works until the disabilities of the consumers have been 
removed. The hardships that are placed upon a consumer 
by compelling him to accept a service at 200 volts pressure 
are sufficiently obvious : he is compelled to employ a better 
class of fitting, but most important of all, it is necessary for 
him to use 200-volt lamps, which are more expensive 
and less efficient than those made to burn at 100 volts. It 
is true that the supply companies, when introducing 200- 
volt supply reduce their charges, but the gain of a consumer is 
diminished if he is compelled to use more electricity. Under 
the circumstances it is not surprising that complaints from 
consumers should have been rife, and in more than one 
instance electric lighting has been abandoned for this reason 
alone. There are, however, methods by which the burden 
of the consumer may be lightened, and the bold policy of 
one municipality which gives lampe to all consumers has 
much to recommend it. The improvements that will be 
without question effected in 200-volt lamps will minimise 
the defects of the system; but in the meantime it is incum- 
bent that the consumers should receive a little more con- 
sideration at the hands of the Electricity Supply authorities. 
The question has been raised as to whether a supply com- 
pany can compel a consumer to accept a 200-volt supply ; 
the companies have apparently acted on the assumption that 
they can, but we doubt whether their position could be 
maintained in a court of law. It is to no one's interests that 
any embitterment should be established between the suppliers 
and the consumers, and it is to be sincerely hoped that a 
modus vivends may bo found. | 


'The Publie and the 
Supply of Electricity. 


THE frequency with which mishaps of 
one kind and another have recently been 
occurring on the Dublin electric tramways 
system is not calculated to benefit the cause of electric 
traction in towns where schemes are now under consideration. 
Some of the accidents may have been of extreme unimport- 
ance, but nevertheless they serve along with the more serious 
ones to cause alarm to the populace, which is by no means 
satisfactory. We therefore feel that the Board of Trade has 
been well advised in deciding to institute a complete investi- 
gation on the spot as to the cause of the recent occurrences. 
Mr. A. Р. Trotter, whom everyone in electrical circles here is 
pleased to see back in this country, is condnoting the inquiry, 
and we imagine that he will go very exhaustively into the 
matter. Several points oocur to us as demanding attention, 
one of the principal being the necessity for efficient manage- 
ment of the cars. The human element is by no means an 
unimportant one, and there are, we believe, certain parts of 
the Dablin routes where t care is required in the 
manipulation of cars to prevent trouble arising with the other 
traffic. But we may trust to Mr. Trotter sifting the matter 
thoroughly, and we shall look forward to his report in the 
interests of electric traction. 


Electric Tramcar 
Mishaps. 
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ELECTRIC TRAOTION IN PARIS. 


Paris has been the scene of a great variety of mechanical 
traction trials. Almost every conceivable method of electric 
tramway propulsion has been tried there during recent years, 
including cable, gas, compressed air, steam, electric trolley, 
surface contact, accumulator, and underground electric con- 
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have effected of recent years in their products, decreasing 
weight for a given capacity, increasing mechanical strength 
and reducing prices, and also the attention that has been 
devoted by those working accumulator lines to the easier 
handling of the batteries in their removal from the cars when 
сюе and subsequent replacoment—when these things 
are looked at it certainly appears that things are тайпа 
moving in the direction of accumulator traction for the cro 
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duit systems, In this Paris does not differ to any very great 
extent from what London may be ex to become in a 
year or so, when the London United trolley and conduit 
systems, and the L. O. O. surface contact and conduit lines, 
with trolleys for the outskirts, may be at work. We have had 
steam lines, and have now some worked by cable, which will 

rhapsin duecourse, follow theexample of the majority of such 
ines in America, and change over to the more economical 
and convenient system of electrical working; but compressed 
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air certainly is at present not used on any London service, 
nor, we are sorry to say, is the accumulator. In some ways 
we had almost wished that, in reporting upon the: traction 
question, accumulators had not been so sweepingly cast aside 
as out of the question. The mixed system has not been 
altogether unsuccessful abroad, and when we take into 
account the great improvements that battery makers 
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because of ita overhead work, and the conduit because of its 
slot and heavy initial cost. We have not in view any 
revolutionising invention or Psp in battery traction, for, 
во far as we are aware, none is at hand, we are only anxious 
that accumulator traction should not be overlooked as 
unworthy of consideration for such problems as London, New- 
castle, and other busy cities have been. recently considering. 
Some time ago statements were made as to remarkable suc- 
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cess resulting from the operation of the Birmingham Tram- 
ways Company with a new type of accumulator; not new to 
the electrical world, but newly tried in traction work at Bir- 
mingham. We wish that those excellent results could be made 
public in all their details, giving the cost per car-mile, the 
cost of maintenanoe, the initial coat of the equipment, together 
with notes of the efficiency or otherwise of the working. If the 
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results were so good as we were led to believe, it seems diffi- 
cult to understand why the figures should be suppressed or held 
back. It would be decidedly to the advantage of the maker 
of the particular battery if he could show results so vastly 
superior to the attempts of his predecessors, and it might 
have an effect upon the future of electric traction in towns. 

We read in an American exchange of the extension of the 
Chicago and Englewood storage battery system. This fact 
alone points to success, and we think the present moment an 
opportune one for reproducing from the columns of our con- 
temporary an illustrated description of the equipment. It 
appears on another page in this issue. 

The Street Railway Journal, of Chicago, recently pub- 
lished an illustrated article noting what has been done in 
Paris in the way of eleotrio tramways, and we are indebted 
to our contemporary for the notes and illustrations which 


follow :— 

There are three ocmpanies which operate electric railways 
in the city of Paris—the Compagnie des Tramways de Paris 
et du Department de la Seine, the Compagnie Générale 
Parisienne de Tramways and the Compagnie du Tramway de 
Paris à Romainville. The principal line leaves from in 
front of the Madeleine, in the centre of Paris. The power 
station is situated on the line of the road at Asniéree, and 
contains three engines, each connected to a Walker 200-K w. 
generator. 'Two types of cars are uged, a single and double 
truck. The double-truck oar, which is mounted on Brill 
maximum traction trucks, carries 58 passengers, and weigbs, 
complete, 17,000 kg., made up as follows: weight of car 
body, 4,200 kg.; trucks and motors, 4,700 kg.; battery, 
8,700 kg.; 58 реген and two employés, 440 kg. The 
, Car operates on the mixed trolley and accumulator system. 

The Compagnie du Tramway de Paris à Romainville 
5 cars from the Place de la Republique, at the centre 
of Paris, to the Port de Romainville, and thence to Coté de 
Noisy-le-Sec. The line was installed in 1896, is equipped 
with Olaret-Vailleumier surface contact system. The length 


in Paris is 4 km. of double track, and outside of Paris 8 km. 


of single track. The minimum curve radius is 25 metres, 
and the steepest grade is 53 per cent. The power station is 
situated at Lilas, about two-thirds of the distance from the 
Paris terminal. It contains three boilers, four Corliss 
engines, four generators, and adjoining it is a car house for 
30 cars. The cars are capable of carrying 52 pasenger 
They weigh 13,000 kg. loaded, and are operated by two 30- 
H P. Walker motors. 

ie Gé:érale Parisienne de Tramways has a 
line 6:2 km. in length, part of which is operated by the trolley 
system and part by the underground conduit. There are 17 
motor саге, each equipped with two General Electric motors. 
The power station contains three Thomson-Houston 200-Kw. 


generators. | 

The Compagnie du Tramway Raincy à Montfermiel, while 
not in Paris, is not far from it, and it is ge a to extend 
the road into the city, by way of Romainville. It extends 
from Romainville to Montfermiel, has a length of 7 km, 
and is equipped with the trolley system. There are 10 motor 
cars, weighing 12,500 kg. each, equipped with two 25-H. P. 

alker motors. 

The Revue des Transports Parisiens recently summarised 
the Paris tramway companies as follows:—There are nine 
companies, 

1. Compsgnie Générale des Omnibus.—Oa January 1st this com- 
pany bad 1847 km. of track laid with Marsillon гай, 93 km. laid 
with Broca rail, 15 km. laid with Vignole or T rail, and 23.3 km. laid 
with “ American or strap rail. The company has 14 Rowan (steam) 
cars, 64 Mekarski (compressed sir) cars, 59 Serpollet (steam) cars. 
The company had 4,800 horses on July 1st, 1898. | 

2. Compagnie des Tramways de Paris et du Départment de la 
Seine.— Tais company has 79 9 km. of track laid with Broca rail, and 
` 297 km. of track laid with Vignole rail, all 
pem vis.:—Lamm F'ranoq (fireless) locom 


the city, a trolley line. The company bas 20 Lamm F'rancq 


locomotives, 22 Serpollet motor cars, which are being replaced with ` 


accumulator cars, 55 accumulator motor cars, 28 motor cars for a 
mixed and accumulator service, and 5 trolley cars. 

9. Tramway à Vapeur de Paris à Saint-Germain.—This company 
has 17 17-ton dummies. ; 

4. Faniculaire de Belleville, the Belleville Cable Rsilway.—T'his 
road is 2 km. in leng'h, laid with Brcca rails, and has 21 cars. 

5. Compagnie Générale Parisienne de Tramways.— This company 
of track, of which 609 km. is laid with Broca rails, 
92:4 km. with strap rails, 98 km. with Marsillon rails, and 8:8 km. 
with Vignole rails. The company has 154 cars, all worked by horses, 


with the exception of a short electric line, most of which is trolley, 
but a short portion is underground condsit. 

6. Compagnie du Chemin de Fer de Paris-Arpajon.— This company 
has five compressed air locomotives and 21 steam locomotives, but 16 
proposing to instal an electric system on part of its lire. The track 

laid with Broca, Mamillon, and Vignole rails. 

7. Compagnie des Chemins de Fer Nogentais.—This company bas 
oo of track, and owns 19 compressed air motor cars, and 10 

8. 


cars. 
Oompagnie des Tramways de Saint-Maur.—This company has 
12 km., and owns 10 compreseed air motor cars and eight trail cars. 
The line will be equipped with the trolley system soon. 

9 deri du Tramway de Paris à Romai: ville.— This company 


; e 
has about 7 km. of track, and operates 20 electric motor cars on the 
stem 


THE INSTALLATION OF STEAM BOILERS. 


VIII. 


HavrNa now reviewed the general arrangement of a boiler 
and its seatings, there remain to be considered its acces- 
sories, and it can hardly be said that these, in the aggregate, 
have less claim upon our care and attention than the boiler 
itaelf, for no matter how well a boiler may be made, or how 
strong it may be, these qualities will surely be endangered, 
or pat to 3 by failure in the accessories. A locked- 
down safety valve may barst any boiler, as recently happened 
at Barking, where the condition of the valve was either 
caused or obscured by the fault of the pressure gauge. In 
dealing with accessories, we may, perhaps, best commence 
with the feed inlet, fluishing with the blow-out apparatus, 
thus following approximately the course of the water. At 
one time boilers were very commonly fed at their lowest 
points—even, at times, through a branch on the blow-out 
pipe. This method had two principal faults. The admie- 
sion of cold ог cool water to the bottom of the boiler caured 
very severe stresses in the shell bottom, and was a fruitful 
cause of seem ripe. When anything went wrong with the 
pones or the feed check valve failed, or became leaky, and 
ly, also, there was a leaking flange in the feed pipe, 
the pressure in the boiler was capable of emptying it of 
water through the feed inlet. A broken feed pipe and a 
check valve out of order would endanger the furnace crown 
very quickly. These faults combined brought about an 
alteration in the position of the feed inlet, which either 
fault alone was bad enongh to demand. Although the 
feed inlet msy be by a suitable block on the crown 
of the boiler, or through the back end plate, the modern 
approved position is on the left side of the front end plate, 
at a height of 5 inches or 6 inches above the level of the 
furnace crown, and at a distance from the centre line of the 
boiler equal to the furnace diameter. This position effectually 
prevents the reduction of the water level below the furnace 
crown, in case of accident to the feed pipes or valves. The 
feed valve, which serves as a cheok valve, also being loose on 
ita spindle, is attached by a flange and studs to a faced block 
riveted to the front end plate. Studs screwed to the inside 
of this block serve to attach inside the boiler an internal 
distribution pipe, 15 to 20 feet in length, and orated in 
the last length of 5 feet. It should be 24 inches inside 
diameter, and it must be carried by a suspender each 5 feet, 
consisting of a hook of 4 round iron, screwed and nutted, and 
attached to an angle bracket riveted by two rivets to the 
shell, as in fig. 23. Being in lengths of 5 feet, the 
are easily removed for cleaning. The valve should be of the 
external nut and pillar type, and it should have a stop on the 
screwed spindle, to prevent too wide an opening being given, 
and danger of setting the valve free of itg seating. 
Externally, the feed pipe should preferably come to the valve 
from above. It is bad practice to lay the feed pipes in the 
hearth pit, incommoding this, and rendering the pipes liable 
to corrosion, | 
The feed main should be suspended above the front of the 
boilers, and branches placed over each boiler, from which a 
down pipe is carried to each valve. As the opening to the 
valve is always from below, this down pipe terminates in a 
half-cirsle bend, and a good finish is given to the work, for 
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this bend is of 4-inch solid drawn copper. These allow also 
for alight movements of expansion. 

The feed mains may be hung by long suspension rods from 
the roof above attached to the pipe by a clip of 2 inches x 1 
inch iron, with a $-inch bolt and an eye on the end of the 


Fig. 23. 


rod, which should be of } inch round dia Bpaced two to each 
оа or of f rod if only one suspender is used for each 
iler. 

With pipes thus arranged, there is no invisible joint. The 
height of the feed main may conveniently be such that the 
straight down pipe is 5 feet long. Where not of copper, the 
feed pipes should be of wrought-iron or steel, but the internal 
distribution pipe may be of cast-iron. The feed main usually 
connects on to the outlet of the economiser, but it may also 
have a connection from the feed pump direct, and where it can 
be arranged the two valves for these two connections ought to 
be near together and painted red and blue tively. 
Generally it is a good plan to distinguish connections of a 
duplicate order by colour. 

As we are upon the subject of an attachment to the front end 
plate, the scam tap may be here named. It is attached to the 
opposi side of the front end plate to that oooupied by the feed 
valve, and in the same relative position. Inside the boiler the 
scum pipes are similarly attached, and suspended by a hook, 
as in fig. 22. Their length is usually 15 feet in three 5-feet 
pieces, flanged together. They consist of 2-inch pipes, with 


. 


a trough 4 feet 6 inches in length cast upon each , and 
the trough is about 5} inches deep to the centre of the pipe 
from the upper edges of the trough. The sides of the 
trough incline from each other at an angle of 60°. At the 
bottom of each length are three slots of 1 inch x J inch. 
The trough for its full length is to be set perfeotly horizontal 
with its edge half an inch below the water level pointer. It 
should be blown only when the water in the gauge glass is 
at the pointer level when the troughs will perform their 
duty of skimming off the surface of the water and any float- 
ing matter or froth. The pipes are connected by faced 
flanges. The scum tap itself may be of el slide valve 
type, or it may be a gun-metal cone tap discharging below. 

t is usual to take the waste pipe down into the hearth pi 
and connect to the waste main by a band of copper for the 
sake of elasticity. The same remarks apply here as in the 
case of the bottom blow-out cock in respect of independent 
waste pipes. The single waste main has the merit of con- 
venience, and in many cases is imperative, but when it can 
be avoided there are good reasons for doing so. 

In reference to the remarks about the desirability of 
using specially moulded blocks for the contact surfaces of 
the front cross wall on the boiler shel), Messrs, Poulton and 
Co., of Reading, the patemtees of curvilinear blocks, have 
written to say that they make these blocks as well as the 
seating blocks of their patented forms. They also make a 
Beating block which serves equally well for either a seating 
block, or if turned through an angle of 90°, for side flue 
cover blocks, In fact, at every point of contact with the 


sphere 


boiler of the external brickwork or the internal bridge work 
of the furnace, Messrs. Poulton & Oo. provide a special form 
of brick to minimise the concealment of the plates, 


AOCIDENT AT MANCHESTER CORPORATION 
ELECTRICITY WORKS. 


WE give below an authoritative version of the disaster of 
which we gave & brief account last week :— 


At about 6 p.m. on Tuesday, the 19th inst, a belt broke on one of 
the 400 н.р. sets. There are 12 of these sets, compri side by side 
compound condensing engines, running at a speed of about 80 revo- 
lutions per minute. They drive 240-xw. dynamo machines by means 
of leather link belts, the drive being shortened by means of jockey 
palleys. Ten sets were running at the time of the accident; none of 

hem were overloaded. The belt on one of the sets broke half-way 
across; the dynamo was switched out, and the steam shut off at the 
stop valve and the vacuum broken, but before the steam valve could 
be shut, the broken portion of the belt carried away the governor in 
its entirety, and the engine having full steam with no load immediately 
raced, attaining a very high speed. Simultaneouely with the shutting 
off steam, the stress on the fiy-wheel caused it to burst, and in so 
doing it wrecked the engine next to it, the fly-wheel of which was in 
the same plane as the first one which burst. The fragments of both 
fly-wheels were thrown to considerable distances, and owing to the 
great strength of the building they glanced off and damaged plant 
situated at some distance on either side of the engines, as well as what 
was directly in what might be expected to be the line of flight. 
Oonsiderable damage was done to the building, the roof, and other 
plant; the two engines and the dynamos which they drive, together 
with their jockey pulleys, were completely wrecked. 

The engines were fitted with automatic knock-off for excess speed, 
but owing to the carrying away of the governor, this was, of course, 
of no avail. ° 
- Thé supply was completely interrupted on account of the steam 
and condensing water pipes being disabled. The steam ranges are 
in complete duplicate, but the steam connections to the engines were 
smaehed, one on each range, so that both were discharging live steam 
through a 7-inch pipe. The condensing water range, which comprises 
а 20-inch cast-iron pipe, not in duplicate, hed a triangular hole about 
4 inches across knocked in it, anda length of about 10 feet was 
completely shattered, though the pieces held together. Three of the 
engines only were arranged to work with atmospheric exhaust, and 
even this exhaust pipe was smashed so as not to be available. 

Blank flanges were rapidly fixed on the branches to the engines, 
and the two steam pipes got under steam, but the supply could not 
be re-established owing to its being impossible to run the engines 
non-condensing. It was, therefore, necessary to in some manner 
temporarily repair the condensing water pipe; the means adopted 
may be of interest. 

As already stated, the damaged pipe wasa cast-iron one, some 


20 inches in diameter. Some stout asbestos millboard was first laid 


over the hole and over the worst cracks, this was then bound round 
with the tape used for insulating electrical jointe, then with canvas, 
and finally with spun yarn. The whole pipe and its wrappings was 
then entirely surrounded with a wooden box, baving its ends cut to 
fit round the pipe. This box was then completely filled with the 
bitumen used in laying cables on the solid syatem. On turning on 
the water it was found that the means adopted were successful, and 
although the pipe leaked to a substantial extent, it was quite useable. 
The supply was re-established at 4.15 a.m. on the following morning, 
after having been interrupted for 103 hours. 


Our first impression after reading the above is one of 
astonishment that euch a slight incident as the breaking of a 
belt should lead to so serious a chapter of accidents—two 
engines wrecked, other plant damaged, steam and exhaust 
pipes and water pipe smashed, and the supply interru; ted for 
10 hours! Human foresight could hardly have been expected 
to anticipate all these items ; and yet it ought not have been 
possible for them all to happen at once. It is easy to be wise 
after the event; but there are one or two questions which at 
once arise in one’s mind. For instance, why were the engines 
wholly dependent upon the condenser, except in the case of 
three of their number? It seems somewhat absurd to 
duplicate the steam and feed pipes throughout, and yet to 
rely entirely проп a single water supply pipe for condensing, 
without even providing means for exhausting to the atmo- 
The latter provision, we should have thought, 
would under no circumstances have been omitted. Then 
again, in the case of those engines which were furnished 
with the alternative exhaust, why were not the pipes carried 
beneath the floor level? This is certainly the most con- 
venient way of installing them, besides seouring good 
drainage from the cylinders, and it is comparatively rare to 
find them carried overhead nowadays. 

To criticise the archaic arrangement of belt-driving, with 
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a short drive and a jockey pulley, is somewhat superfluous ; 
the method was so freely criticised—and condemned—years 
ago, that we can add no new arguments to those already 
used. We cannot imagine any engineer carrying out 
extensions, still lees new work, on that obsolete method. 
The fact remains, however, that several erating 
stations have been in past years equipped on this system; 
and it must be admitted that the belt was the prime cause of 
the whole series of disasters. We have often claimed for 
this country pioneer honours in direct coupling of engine 
and dynamo, while we have chaffed our American friends on 
their alleged habit of bursting fly-wheels; alas! what can 
we say how ? | 

We are glad to think that the new 1,500 н.р. E. C. C. 

erator recently erected is direct-coupled to its engine, but 
it was apparently no better off as regards exhaust than the 
others. No doubt this error will be remedied before the 
large Siemens set is installed. 

The ingenious method adopted for effecting a makeshift 
ирг is noteworthy, and we must congratulate Mr. 

ordingham and his assistants on their prompt restoration, 
under the circumstances, of the supply. 

Since writing the above we hear that another interruption 
to the supply took place, on Sunday evening, due to a defect 
in the mains. The fault was made good in two hours’ time 

and supply resumed. 


THE ENGLEWOOD AND CHICAGO 
BTORAGE BATTERY LINE. 


Tu storage battery cars on the line of the Chicago Elec- 
tric Traction Company, formerly known as the Englewood 


The main system extends in a south-westerly direction from 
Sixty-third Street and South Park Avenue to the village of . 
Blue Island, with a branch running to Mo Park. On 
this branch is a 9 per cent. grade, up which the cars are 
assisted by a balance weight system designed by М. Н. 
Bronsdon, of Providence, R.I. The system has recently 
been extended as a single track line a distance of 5 miles 
to Harvey, and the cars are now ишш ШП to the 
latter place, where a small power station been erected. 
The company has in regular operation 25 cars, for which 
40 batteries are 5 1 The latter are of the Electric 
Storage Company's type, manufactured in Philadelphia, 
and What are known as the Manchester plates are employed. 

Each battery is composed of 72 cells, arranged in a tray, 
by means of which it is shifted about or removed or re- 
placed in the car. The weight of each battery, including 
the tray, is about three tons. The cars are mounted on 


Dapont tracks, The battery is carried in the middle of the 


truck between the axles, and is removed and replaced from 
beneath. A 525-lb. wheel and a 4-inch steel axle are 
employed. Each саг is equipped with a 50-н.р. Walker 
motor, which is mounted onteide the axle, and during the 
hours of excessive traffic each motor car hauls a trail car. 
The distance travelled by one charge of battery is 11 miles. 
A much lon distance can be run when, necessary, but 
about this distance is regarded as the most economical. 
Each cell of the battery is charged to an E.M.F. of 2°18 
volts, In the trip of 11 miles this is reduced to 2 volta, and 
it is seldom that the batteries are reduced below this rate. 
The life of the positive plates of the battery is sufficient for 
а distance of 28,000 miles, and the gi iin plates for about 
twice that mileage, or the negative plates will usually out- 
last two sets of positive plates. The plates are run until the 
surface is too much reduced by the dropping out of the 


Втовлав Batrurny Prr лир Burrrma Ола. 


and ошо Street Railway Company, have now been 
running a little more than two years, and are said by the 
management to be пара the іта с іп a satisfactory 
manner. It is not claimed, however, that cars can be 
operated more cheaply by the storage battery than by the 
overhead trolley system, but that for suburban lines of this 
character, or in cities where the overhead trolley is not 
allowed, the storage battery provides a very efficient and 
acceptable method of electric traction. The cost per car 
mile for operating the system in 1898 was 8'7 cents, and 
during the month of August it was as low as 7:2 cents. 
This year it is a little higher, owing to track repairs, which 
were not required during the first two years of service. 

We are indebted to the Street Railway Journal, Chicago, 
for the following description and the accompanying 
pictures :— 

' The original equipment of the line embraced 24 miles. 


active material from the grids. Worn plates are not 
repaired, but the waste material, in the form of fine powder, 
is sold to the junk dealers. Inservice the plates do not 
buckle, but it is found to be of advantage to thoroughly 
wash and clean them after зара about 4,000 miles. e 
electrolyte is com of distilled water with chemically 
ure sulphuric acid at a density of 12°25. This is found to 
e reduced by 15° on acoount of ne and evaporation in 
about three weeks, when the of each battery are 
replenished and the fluid is brought up to the standard. 

The main power station is located at Eighty-eight Street 
and Vincennes Road, about 5} miles from the northern 
terminal of the line, and the most interesting feature of 
the atation is the arrangement and location of the batteries, 
and the method employed for shifting and replacing. The 
battery pits occupy two long rooms in the basement, as 
і on this page. These pits extend under the car- 
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house in a line at right angles to the car trecks and the 
street tracks, which pass in under an alcove extending in 
front of the station. Each battery pit is provided with a 
sunken way, in which is a track over which a shifting car 
operates. There are two of these cars, one in each pit. 
Eich tray of battery is located ‘ona пев! of | rollers, as 


Mam Powza STATION. 


shown in the illustration, which are connected by a system 
of shafting and bevelled gear, the main shaft terminating in 
a clutch at right angles to the line of the tracks. e 
shifting car is constructed of a steel framework, is equipped 
with five motors, and is controlled by levers arranged at the 
middle section of the car, as shown. At each end of the 
car is a platform equipped with rollers, the same as those 
for supporting the batteries in position. This platform is 
fitted with an elevating apparatus, by means of which the 
exhausted battery is removed and a fresh battery substi- 
tuted. For loading the 3 on the platform, the car is 
run into position, when the shaft on the car platform is 
automatically coupled to that supporting the ; the 
haft is then revolved by the oer motor and the battery 


HanvgsY Sos-Srarion. 


14 minutes The exhausted battery is returned and shifted 
d the charging stand in the same manner as described for 


All the appliances for charging and shifting the batteries 
have been designed on very ingenious and economic lines, 
and it is hard to conceive how they can well be improved 
upon, as no hand labour whatever is re- 
quired in shifting or in making con- 
nections for charging. In charging 
the batteries a current of only 160-volt 
preasure is first employed. Afterwards 
this is raised in stages to 170 volts, and 
finally to 180 volta. The motors are 
wound for operating normally under 
185 volts pressure, but have never 
been injured by the ordinary voltage 
delivered from the battery. Daring 
more than two years of service no 
repairs whatever have been required on 
the motors. The manager would prefer 
to have two motors to the car, especially 
for winter travel, and it is the intention 


The snow plonghs and sweepers are 
gets of batteries, 


main station consists of two 250-H.r. 
valve high pee engines and four 250-kw. Walker 

enerators. The engines are vertical, triple expansion, con- 

ensing, and run at 880 revolutions per шшще. One is 
placed at each end of the engine room, and they are con- 
nected by a system of hollow shafting and clutches so that 
either one of the engines can be made to operate either or 
all of the four direct coupled generators, one engine and two 
generators being regarded ав a unit, however. In саше 
the batteries three circuits are employed, as above described, 
во that one generator may be run at 160, the zecond at 170, 
and the third at 180 volts. When only two generators are 
run, thesvoltage is 166 and 178. During the time of light 


Barra BurrrING OAR. 


rolls forward on to the car platform. The car is then run 
down the line directly under the shifting pit, when the 
vacant platform is raised, and the exhausted battery lowered 
from the car. 'The battery or shifting car is then moved 
forward, bringing the fresh battery directly under the shift- 
ing pit, when this in turn is elevated and automatically 
hooked into the track, while at the same time the connec- 
tions are automatically made by contact springs, located on 
the sides of the tray. The platform is then lowered, and 
the replenished car proceeds on its course. An expert in 
handling the shifting car has been able to remove and 
replace a battery in 28 seconde; ordinarily it requires about 


Esp or SHIFTING CAR. 


loads - one engine is run, but for heavy traffic both are 


employed. 

These engines were made by the M. C. Ballock Manu- 
facturing Company, of Chicago, and are of the same t 
that this firm had running on exhibition at the World's 
Fair in 1893. They have ben in constant service in this 
storage battery plant since it was installed in 1896, and are 
still working without any apparent depreciation. Each 
engine, as illustrated, is really a double vertical engine, and 
each half consists of three tandem cylinders, or is a tandem 
triple expansion single action engine, with central simple 
valve gear, with a fourth cylinder at the base, which acts as 
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an air cushion. An important and particular feature of 
this ето engine is the drainage arrangement, which is 
accomplished by having the pistons dished downward in 
the centre, while the hollow piston rod has a ring of ports 
flush with the surface of the piston, being in the best possible 
place for drainage. This feature is claimed to make a 
saving of at least 15 per cent. in the steam consumption, 
as there is no water left in the cylinder to rob the incoming 
steam of its heat during the period of admission. Para- 


doxical as it may seem, the piston speed, 500 feet per minute, 


owing to the short stroke, only 8 inches, is slower than in 
so-called slow-running ‘engines. In Шеге engines the 
diameter of the three cylinders is as follows : Low pressure, 
238 inches; intermediate, 1415 inches; high pressure, 10} 
inches. The engines run entirely noiseless, and the 
governing features are unusually sensitive and efficient. 

mong the claims for this type of machine are durability, 
economy, and safety. 

The boiler equipment consists of three 200-H. . Heine 
boilers, provided with Roney mechanical stokerg Jet con- 
densers are employed, and there is a cooling tower, installed 
by the H. R. 5 Company, which consists of a 
steel tank 80 feet high and 12 feet in diameter. This is 
partly filled with vitrified sewer pipe placed on end so that 
the water when pumped to the top of the tower trickles over 
the pipes to the tank below. The cooling blast is provided 
by a large fan operated by an electric motor, which serves to 
ооо! the water that it may be used over and over again for 
condensing purposes. 

The new power station at Harvey is equipped with a 50- 
H P. Nash triple-cylinder gasoline engine, manufactured by 
the National Meter Company, of New York, run at 250 
r.p.m. This is belted direct to a 40-K w. Eddy generator, 
manufactured by the Eddy Manufacturing Company, 
Windsor, Conn. This generstor is operated in multiple 
with a stationary storage ry in the station so arranged 
that when the current is not being delivered to the car 
batteries it is charging the stationary battery. This battery 
consists of 95 cells of 320 ampere-hours capacity. This 
station is provided with two extra car batteries, the same as 
those described above, and which are charged in connection 
with the stationary pug The arrangement is euch that 
а sein load is provided for the engine and car batteries are 
charged without an undue expenditure of power. The 
battery shifting devioe provided for the Harvey station 
differs somewhat from that described for the main station, as 
the trays are mounted on trucks and are rolled by hand- 
power by means of a windlass under the elevating platform, 
which is raised and lowered by means of a ond motor. 
The Harvey power station is a one-storey plain briok build- 
ing, 30 feet, x 70 feet, and is divided ораза into two 
sections. In one is located the track and pit on which the 
car is run for battery shifting. The other section houses the 
power equipment. 

In connection with the operation of the line, а funeral 
car is operated when chartered, which serves to carry the 
attendance at funerals for the different cemeteries that are 
located along the line. This car is named Virginia, and is 
handsomely upholstered ; in fact, it is finished very much 
like the private cars on other lines. Ead doors through 
the front vestibule provide for loading and unloading the 
box containing the body. 

The system is now operated under the management of 
E. R. Gilbert, with A. E. Davis as superintendent. 


PHOTOTHERAPEUTICS; OR, THE LIGHT 
CURE. 


Br W. B. HEDLEY, M.D. 


In the pages of the ELECTRICAL REVIEW and elsewhere the 
present writer has more than once drawn attention to the 
medical and biological effects of light. He has pointed out 
that some of these effects are demonstrable and accepted 
facta, and that light may now take rank among those other 
forms of radiant non that have already rendered signal 
service to medicine, To those of us who have watched this 


development, and worked for its attainment, it is certainly 
satisfactory to have arrived at this point. Chief among the 
countries that have encouraged such researches is Denmark. 
An Institution founded three or four ago by the bene- 
factions of two individuals,* has now developed into a State- 
aided establishment, whose object it is to © carry on scientific 
researches concerning the action of light on the living 
organism, and chiefly with a view to ita application in prac- 
tical medicine.” Its excellent work is already widely known 
throughout Europe, and our own country is amongst the first 
to profit by it; for, owing to the initiative of a benefactress, 
the apparatus used in this Institation is at this moment on 
0 YA o E agland, to be fully and fairly tried in a London 
ospital. 

п the articles already referred to it was shown that the 
intensity or amplitude of the heat raya is increased as the 
light rays are added,t and the therapeutio effects of the 
luminous heat ray was iu some measure dealt with. It was 
fu-ther axplainel that, ascending in the scale of refrangi- 
bility, when the blue, violet, and ultra-violet rays are reached, 
that is, when the calorific effect is least, and the chemical 
effect is greatest, a distinct and different set of physiological 
effecta appear; and that one of the most striking of these is a 
destructive action upon certain micro-organisms ; that the 
chemical rays are, in fact, bactericidal. 

It is not proposed at present to deal with the general effects 
of light upon the organism, This has been already done in 
the above-named paper, and will be reverted to again. It is 
now intended to limit attention to the action of light when 
concentrated and localised upon a limited surface. It is this 

of the question to which Dr. Finsen has con- 
tributed so much valuable work. In the first place, he poiuts 
out that the effects of light as a purifying and disinfecting 
agent, a fact forcibly dwelt upon by Daclaux,{ is due 
almost entirely to the chemical rays.§ The same is true of 
the bacillus of anthrax and the typhoid bacillus ;| and 
d'Arsonval and Charrin, experimenting with the pyocyanic 
bacillus have demonstrated that it is the chemical and not the 
calorific part of the spectrum that is the destructive agent. 
Charcot (1859) stated, and Widmark (1889) proved, that solar 
eczema (misnamed eczema caloricum) from which Alpine tra- 
vellers suffer, is due to the most refrangible rays, and especially to 
the ultra-violet. With the thermometer marking a very low 
temperature, these effects occur, and they occur, perhaps 
most commonly, by reflection from the snow. In such cases 
it is, of course, the lower part of the nose and chin that is 
affected, the parts moet directly struck by these reflected 
ra н 
ye a secondary result of the action of the light ray, there 
ocour deposits of pigment, and this pigmentation is in its 
turn salutary—it appears to be Nature's way of preventing 
too deep a penetration of the chemical rays, and so protecting 
the animal against their injurious action. In such facts are 
also to be found (Unna. Finsen) an explanation of the colour 
of the negro, and the bronzing of the skin exposed to fierce 
and prolonged sunlight. Few of the readers of the ELEC- 
TRICAL REVIEW are unacquainted with the effect upon the 
skin and eyes of a strong electric light, A Russian physician, 
Maklakow,“ having been asked to report upon these injurious 
¢ffeots as ocouring in a large electric welding establishment 
near Moscow, submitted himself to experiment for the purpose 
of his inquiry. He describes his condition after having 
“assisted ” at an electric welding operation with an arc 
produced by 250 to 500 accumulators ;” and gives а descrip- 
tion which must come forcibly home to very many of us; it 
certainly does so to the present writer, who has at times 
had to do with those conducting photometric experiments 
without due precautions. Following the exposure a few 
hours, the first symptom was a pricking sensation in the 
skin, which gradually increased, and shortly afterwards there 
was coryza and lachrymation, that is to say, symptoms of 
a bad cold in the head, and profuse watering of the eyes. 
Later, he was unable to open his eyes, and he felt a burn- 
ing sensation on the left side of his faceand neck. After 


* M. G. A. mann and M. Vilt-Jórgensen. 
+ Tyndall's -known experiment. 
t “Semaine Médicale, 1885,” quoted by Finsen. 
Proceedings of the Royal Society of London, 1878. 
| “ Arch. de med. exper. et d'Anat. Path, 1891,” quoted by Finsen. 
«| Sem. medicale, 1894," quoted by Finsen. 
%  Maklakow—Arch d' ophthalmol., 1889," quoted by Finsen, 
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a short sleep he awoke to find all the symptoms worse. 
In the evening there was red ness and swelling of the face 
and that swollen condition of the ocular conjunctiva known 
аз сһешові. He had a night of suffering, all the parts 
which had been exposed to the light having become in- 
flamed ; but it was remarked that the lining membrane of 
the eyelids was not swollen, although, as already stated, 
that covering the eyeball was so. On the following day 
the ocular pains diminished and a muco-purulent secretion 
in the eyes became established. The inflammation of the skin, 
however, continued to increase until night, when it somewhat 
abated. In a few days the skin desquamated in large flakes 
as if he had recently had scarlet fever; and there was some 
pigmentation of the skin. This, it is to be remembered, 
was an experimental case, and was allowed to run its course 
unchecked ; it might have been materially alleviated by treat- 
ment. Sach effects are undoubtedly due to the light, and 
not to the comparatively feeble heat rays. It may be 
remarked that in the case of a burn the pain is immediate ; 
in such а case as that above related the pain only supervenes 
at the end of some houre,* 

The injurious action of the chemical rays has been the means 
of introducing a new treatment of small pox, or, rather, a 
revival, based upon soientifio grounds, of a treatment known 
and practised in that rather ill-defined period usually referred 
to as “the middle ages." This treatment seems to have sur- 
vived even within the memory of persons living in the 
eighteenth century. It consisted in having the curtains 
and other surroundings of the patient’s room exclu- 
sively red; in other words, in exclusion of 
the upper rays by means of filtration throngh red 
han In recent years the action of light on the course 
of cases of small pox 
Black, Barlow, and Waters (1867 to 1871). In 1894 the 
subject was brought forward by Dr. Finsen, who proved that 
the injurious effect was due to the chemical raye, and that 
therefore red light was obviously the only kind admissible. 
This he elaborated into a system, and he states that it has 
been carried out by Dr. Lindholm (Norway), Swendsen 
Feilberg (Copenhagen), St (Denmark), Benckert 
(Sweden), Moore (Dublin) The whole evidence leaves no 
doubt that the exclusion of the chemical rays by means of 
admitting only red light diminishes suppuration, prevents 
ecarring, and shortens the fever. ‘Sach facts are of the 
deepest significance, but obviously lose some of their practical 
bearings in a country which trusts to prevention rather than 
cure, 

In view of what has been proved of the microbicidal 
action of light, it is pointed cut by Dr. Finsen in one 
of his instructive monographs that phototherapeutios 
must find a promising field of action in skin diseases 
of superficial kinds, caused by the presence of micro- 
organisms. Lupus is one of these. 

It is, as everyone knows, a chronic disease of the skin, most 
frequent in the female sex, most commonly showing itself in 
childhood between the ages of 8 and 10, and, what is of 
interest in the present connection, it is caused by the tubercle 
bacillus. It is recorded that the “burning glass” has been 
empirically used in its treatment. Leb шарп employed “a 
12-ampere aro lamp,” with the rays rendered parallel by a 
parabolic mirror. The subject has been energetically taken 
up by Dr. Finsen at the Institution already referred to, and 
with striking practical results. He shows that in order to get 
useful effects with light, it is necessary to concentrate it; and, 
therefore, in order to prevent burning of the tissues, to exclude 
calorific rays up to the yellow. It is quite certain, as already 
stated, that the bactericidal action lies in the most refrangible 
rays. The above objects are attained in more ways than one. 
If sunlight be used, a hollow plano-convex lens in iy be em- 
ployed 20 to 40 cm. in diameter, filled with ammoniacal solo- 
tion of sulphate of copper. Light from an electric source 
requires different treatment, the rays being divergent, not 
parallel, as in the case of the sun. The apparatus then consists 
of two telescoping cylinders, each of which contains two plano- 
convex lenses. The first pair are designed to make the 


— 


° Tbis is in accordance with what has been observed of the action 
of those rays still higher in the scale, (7) the X and other rays that 
emanate from a focus tube, whose injurious effects sometimes take 
weeks to show themselves, and whose destructive action has been 
utilised ander due regulation and control for the treatment of 
lupus, for epilation, and other purposes. 


been noticed by Picton (1832), by 


divergent rays parallel and the second to converge the 
parallel rays ; 10 litres of distilled water ве the latter 
pair. Beyond the fourth lens at the end of the apparatus 
comes the шн consieting of a flattened A cylinder 
containing the сорж solution. More recently this apparatus 
has undergone modification, and rock crystal lenses are used, 
thus obviating the absorption of ultra-violet raya by the 
ordinary glass. It is not quite clear what amount of 
electrical energy is used for the arc lamps. It is given as 
35 to 80 amperes, but the voltage of supply is not stated. 
The present writer for all phototherapeutic purposes uses 
from 15 to 50 amperes at 100 volts, It seems certain that 
to secure bactericidal action a concentration of chemical 
rays is required; and, further, Dr. Finsen is satisfied thst 
the blood interferes to some extent with the penetration of 
light into the body, and he therefore uses pressure to exclude 
the blood as far as possible from the parts under treatment. 
He has designed a compress expressly for the face. i 

The procedure consists in subjecting a small surface at a 
time, say, 2 or З cm., to treatment. There is a daily exposure 
for two or three hours to the action of the rays, and treat- 
ment is continued for periods varying from “some days ” to 
“many weeks," and even “three or four months,” Dr. 
Finsen, who, as already stated, has elaborated this method, 
gives 59 cases, all improved but one, 23 being cured, and 30 
remaining under treatment. Since then, he records 200 
cases, 180 of which have been treated exclusively by the 
method in question. 

Admitting the approved efficacy of the treatment by light 
in the case of lupus, it only remains to be asked, Is this 
method the quickest and the best? Even leaving out of 
sight other methods, and considering for the moment 
only the many successful results in lupus that have 
occurred by exposure to the X rays, it might be hazərdous 
to venture a definite reply to this question. It may 
ultimately prove that what the ultra-violet rays do well, the 
ultra ultra-violet raya do better. But in the meantime, 
Phototherapeutios holds the field. 


SOME NOTES ON SINGLE-PHASE MOTORS, 


/ WITH SPECIAL REFERENCE TO 
HEYLAND MOTORS. 


THE 


By A. О. EBORALL. 


Тнк reference to the starting capabilities of single-phase 


motors in the ELEcTRICAL REVIEW of last week—namely, 
that up to the present it has been found impossible to build 
such motors to start against heavy loads—gives the writer 
an opportunity of bringing forward the capabilities in this 
direction of the Heyland single-phase motors, now being put 
on the English market by his firm. As far as concerns 
existing types of well-known motors, the statement in ques- 
tion is perfectly correct—not only will they not look at a 
load, but many of these motors require such heavy currents 
to start them without load that their use on lighting circuits 
(where alone single-phase motors are required) is discouraged 
in many places, and in others the demand for motive power 
is being met by laying down direct current power mains (for 
instance, Bristol, Olerkenwell, City of London, &c.)—a step 
which, though perfectly natural and the outcome of circum- 
stances, cannot be regarded but with regret by all those who 
believe in the capabilities of the alternating current. 

The single-phase motors patented by Mr. Heyland, which 
have been mostly built up to the present by the firm of Elec- 
tricitó and Hydraulique, Limited, of Charleroi, will not only 
start against full load, but they do this without complica- 
tion or bother of any kind, and with moderate current con- 
sumptions. Moreover, if required, the starting torques can 
be made much greater than this, and a good single-phase 
traction motor is by no means such an impossibility as it 
appeared a year ago. 

Before describing the fundamental principles and con- 
struction of these motors for heavy starting torques, it may 
not be out of place to discuss briefly, in general terms, W 
takes place in the commercial forms of single-phase motor 
during starting and running. 
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At the ontset, it may be stated that all commercially suc- 
cessful single-phase motors belong to the induction type. 
That is to say, the stationary indacing system, or etator, 
whose windings are connected to the line wires, causes our- 
rents to circulate in the windings of the running part, or 
rotor, and these currents, in conjunction with the driving 
flax of the motor, produce the torque. A characteristic of 
all induction motors is, that the rotor win are always 
closed upon themselves after once the motor is running at 
normal speed, thongh they are frequently arranged to be 
opened at starting for the purpose of inserting a starting 
The u cuis f id ha 1 

way of consi what goes on in a single- 
hase induction motor is to think of i two-phase оос 
et, for instance, а motor of the latter type be running from 
two-phase mins, and without load. Neglecting (as may 
quite well be done) the trifling power current required to 
make up the motor losses (ander these ciroym3tances prac- 
tically only iron, ventilation and friction), the current read 
on an emperemster in each phase is the magnetising cur- 
rent" of that phase of the motor, that is, it is the 
wattless current required for driving the magnetio flux 
throngh the magnetic circuits of the motor; further, the 
speed is synchronous. Now let one phase be switched out. 
he motor will go on running as a single-phaser at prac- 
tically the same speed, but the amperemeter in the remaining 
ры will read approximately twice the carrent that it did 
ore—that is, the magnetising current in this phase has 
doubled. What has happened is briefly as follows: The 
magnetic flax originally provided by the switched-out 
phase is now repl by a flux of approximately the 
same value and relative position furnished by a mag- 
netising current in the rotor. Magnetising currents are 
called into being in the rotor indaced by the magnetic 
flax of the phase still connected. to the mains, and in 
quadrature with this flux with regard to time, and these 
carrents are carried round nearly 90° in space by the 
practically synohronous rotation before reaching their maxi- 
mum. Thus the cross-flax produced by them has very т 
the same effect as that formerly produced by the switched- 
out phase. The magnetising current in the rotor has, of 
course, to be balanced by a corresponding stator current, во 
that the amperemeter reads the magnetisiog amperes of phase 
1, plus the AIDE am of the rotor transferred to 
the winding of phase 1. Hence the magnetising current 
in the latter approximately doubles, 
With this perfect motor running at synchronous speed, it 
would be found that a voltmeter connected to the terminals 
of the switched-out phase would give a reading equal to the 
ressure on the mains from which phase 1 is running. 
his E. M. F. is that induced by the cross-magnetisation of 
the rotor currents, and is in quadrature with the impressed 
E. M. F. of phase 1, as explained above. In commercial 
motors the E.M.F. of phase 2, measured in this way, is not 
quite equal to that of phase 1. The magnitude of the differ- 
ence between the two voltages is a measure of the quality of 
the design of the motor. 


It has been said above that the motor continued to run as 


a single-phaser at practically the same speed. In reality the 
speed is а trifle less (the difference being too small to detect 
on a counter) owing to the fact that the rotor currents 
cause a slight slip, so that even a perfect single-phase motor 
(unlike the polyphase motor) cannot run at a synohronous 
speed at no load. 

Of course, as the motor is loaded, the slip increases, that 
is, the speed departs more and more from synchronism. 
Under these circumstances, the induced rotor magnetising 
currents are carried round in space less than 90°, the 
cross-magnetisation produced by them is correspondingly 
reduced, and the rotary 
not only less, but gets much less uniform, until finally 
the increasing load causes the motor to break out of 
step. When the rotor is stationary, the cross-magnetisation 
is reduced to zero; there remains now only the one flux of 
the phase connected to the mains (phase 15, and this flux 
cannot possibly produce a torque—that is, the motor cannot 
start because its axis (that is, the axis of the exciting coils 
of phase 1) is in the same direction as that of the rotor flax 
produced by it. | 

To sum up then, we see that in order to enable a single- 
phase induction motor to start at all, an auxiliary starting 


principal flax. Ev 


field of the motor is therefore 


field must be created that will do exactly the came thing as 
the rotor currents do at synchronous speed, or that a second 
phase would do. That is, with regard to space, a magnetic 
flax must be established in quadrature with the principal flax 
inducing the rotor currents, and with to time, this 
auxiliary flax must be in phase with the rotor currents, or 
what is the same thing, must be in quadrature with the 


Fia. 1. 


single-phase motor must therefore not 
only have astarting device, but the amount of starting torque 
available will depend purely пров the effectiveness of this 
device with вай {о fulfilling e conditions ontlined above, 


and upon the value of the cross-flux produced by it. 


 Bucoessful starting devices for single-phase induction 
motors have nearly all been arranged on the same general 
lines up to the present, The spaces between the running 


coils* on the stator are filled n with starting coils, and 


the two sets of coils are furnished at starting with distinct. 
currents differing in phase from one another by means 
of an external phase-splitting device, assisted by suitable 
proportioning of the starting winding. The usual arrange- 
ment at starting is to switch the running coils on to 
the line either with or without a non-inductive resist- 
ance, and to put the starting coils in parallel with 
them through either a choking coil, condenser, or non- 
induotive resistance, depending upon the relative proportion- 
ing and arrangement of the two windings, the actual con- 


* [t is worse than useless to fill up all the slots of the stator with . 
the running coils—that is, with the winding that is always in circuit, 
and which furnishes the principal flax of the motor. Two-thirds of 
the slots are usually taken up by the running coils, and the remaining 
one-third by the start CO: Four to eight slots per pole per 
phase are generally allowed for the former, E 


. 
p 
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nections employed, and the particular maker’s ideas. But 


none of these devices have proved particularly successful, : 


especially when used with high frequency motors. The start- 
ing torque is always insignificant, frequently barely sufficient 
to get the motor under way with the load of the belt and 
loose pulley, while the starting currents are invariably ехоев- 
sive—for instance, it has b2en considered good if a motor 
can run up to full speed without load with a current con- 
sumption equal to 14 times the full load current! These 
indifferent results are due to the fact that the phase differences 
of the two fields produced by all the above-mentioned 
devices are quite small, generally considerably under 80°, and 
moreover, the field prodaced by the atarting coils does not 
reach a high value. Some makers have tried the effect of 
“ staggering " the starting coils—that is, instead of winding 
these coils midway between the running ooils, they have been 
displaced by the width of one or more teeth, thus giving a 
space displacement of leas than 90°, in order to try and make 
up for the phase displacement of the current in the starting 
coils being so far from the correct amount. Bat no appre- 
ciable gain has resulted from this ; moreover, useful winding 
space is lost. 

Phase-splitting devices employing choking coils or con- 
densers in the line circuits are in any case objectionable. 
The use of the former canses a low power factor at starting, 
large wattless currents, and consequently heavy C?R losses. 
The employment of condensers is open to the objection that 
they frequently give a lot of trouble owing to the unmechanical 
nature of their construction. 

The Heyland motors differ but little with regard to 
general deeign from other well designed motors of the induc- 
tion type, but the ишер underlying the action of the 
starting device, as also the method of applying them, are 
quite new in the alternate current motor field, while the 
results arrived at with these motors are far beyond anything 
hitherto obtainable. 

The appearance and general design of the motors can be 


seen from figs. 1 and 2. The motor for sizes up to 100 H. . 


is built either ironclad (as shown here) or else totally 
enclosed; а more open construction is used for larger out- 
puts. The winding of the stator is shown diagrammatic- 


ally in fig. 8, which illustrates that of a four-pole motor. 


Ев. 3. 


The running coils are wound drum fashion in the small half- 
closed slota, there being, of course, more than one wire 
slot; these slots are insulated with micanite tubes. The 
starting coils are located in the large square holes, and it is 
the magnetic flax produced by these coils which produces 
the starting torque. The stator core discs are not built п 
in the motor case in the usual way, but each stator is finish 
complete with its winding and then put into the motor cag. 
The depth of magnetic material in the stator can thus be 
conveniently varied within limita to correspond to small 
departures from standard outputs, &c. It will be noticed 
(fig. 2) that there is a considerable air space between the case 
and the stator core; this is arranged for in order to reduce 
magnetic leakage throagh the case, and, moreover, increased 
cooling facilities result. 


-The number of poles formed by the running coils, and 
the turns and section of the winding per pole are calou- 
lated out in the usual way; the number of turns of the 
starting winding is, however, always kept small, for the 
reason given later on. 


The rotor is au ordinary three-phase rotor, that is, it 


has some form of barrel winding carried out in slots, and 


Fia. 4. 


star-oonnected in three circuits. The ends of the three cir- 
cuits are taken to three overhung slip-rings on the shaft, 
which are connected by means of suitable brushes to the atar- 


connected non-induotive starting resistance shown in fig. 4. 


The insertion of this resistance at starting has two good 
effects, just as with polyphase motors—firstly, the starting 
current is limited in amount ; and secondly, it is brought 
more into phase, thas improving the power-factor at starting, 
and also the values of current and watt consumption per 
unit of torque. | 

The starting of the motor is effected as follows :—All the 
rotor resistance being in, the single-pole switch (fig. 3) is first 


closed, and then the motor switch proper. The motor will 


immediately start up with great power, and the rotor resis- 
tance has now to be cut out, step by step, until the slip rings 
are short-cirouited. The auxiliary switch can then be 
opened, when the motor will be running under normal con- 
ditions at full speed. For elevator and similar work, the 


single-pole switch and starting resistance are operated 


гели by means of a suitable link coupling. 
he displacement of phase obtained with the above simple 
starting device (which does not effect the running winding 
in any way, nor the general proportions of the motor) is very 
great, and can b3 made to approximate very closely to the 
ideal conditions, It is, of course, due to the relative unsym- 
metrical relations of the two windings with regard to the 
rotor, causing great magnetic displacement. The field 
duced by the starting coils can be made as as desired, 
and the torque of the motor is limited only by the fact that 
after a certain point over-saturation of the iron comes in. 
For the standard motors with normal starting torques, the 
adjustment of this auxiliary field is made by adjusting the 
number of turns. As a definite back E. M. F. has to be 
uoed in the starting coils, given by the supply E. M. F., 
it follows that the strength of the starting field is inversely 
proportional to the numbar of starting turns, and to nothing 
else, Hence, to get powerful fields, the turns must be small, 
and consequently in these motors, as stated above, the 
starting winding located in the square holes consiste of bat 
few turns, and the starting torque for different purposes is 
adjasted by the proportions of this winding. 

The great differences existing between the Heyland 
Starting device, and those which have preceded it will now 
readily be seen to be as follows :— 

In all other phase-splitting devices, the fundamental idea 
is that a rotary field is to be generated, in order to enable 
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the motor to start, and as pulsations of a field mean 
loss, all the arrangements in use have been designed with a 


To eum up, the design of the Hoyland motors, with regard 
view to reducing these pulsations to a minimum—that is, a to the starting device, is along lines directly opp to 
rotary field of constant strength has been aimed at. In generally accepted practice, insomuch as the starting coils, 
accordance with this, it would be a great mistake to make causing the flux of great phase difference, have a much 
the field of the one set of coils greater than that of the smaller self-induotion than that of the running coils ; more- 

S40 RAEE over, an T 8 a чоч. » 
20 — во purposely arran o be much greater than the 

ОШ ЭЖИ В ce flax of the ranning coils. i 
ald E A T S The actual performance of these motora, both 
F ЕКГИ М рінен and piven (a is well "ds pi the 
260 pical test curves given (figs. 5 and 6). Fig. 5 
Ж Pt tt dete TT TT 60 ows the e ‘between torque and starting 
= arat and со power factor for в 4-H. P. 
7 ! motor desi to give а specially large torque. 
n areas mdr er 
ps j PL tt Yi ||| | | E> smperes at 120 voite, 50 oyoles: Frem the 
J CCC 
3 ш T Y fall "load with a oroi ошоп of 84 
E — gg ишин 0 & amperes, or about double that at full load, At 
wH HH ‚ the som’ time, the starting power factor айай 

un adas e remar gh figure o per cen 
ES EE pur tm ped и ae 5 Tho maximum (Кр the motor will give at 120 
% ( Frequency and volts kept constant.) volts is about three times that at fall load. The 
ЎА ШР 2а So is D of а motor at full 126 те 6 per cent., 
ciency 74 per cent., and power factor 77 per 
© cent. 

pus LOI ONES Fig. 6 gives an idea of thé poe of 
Д А i n Eger," these motors when running. e motor in 


Fia. 5. 


other. Moreover, in all these devices, in order to get a large 
difference, it has invariably been the practice to make 
the starting winding of large self - induction, as phase 
difference increases with the self-induction. Bat with 
increased self-induction the field produoing the torque falls, 
so that the latter must always be small. > 
Now, Mr. Heyland’s views are practioally ко to this. 
He does not trouble about the rotary field at all, but designs 
the starting coils to give simply an alternating field of large 
phase difference at right angles to the running coils, this 


: 
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field having as great а value as ible, and always being 
larger than the field of the running ooils, or coils carrying 
a current of small phase difference. The large phase 
difference of the magnetio flux of the starting ooils is pro- 
duced, not by d ing the latter to have great‘self-induction, 
(whioh would have the effect of diminishing the flax required 
to produce the torque), but by displacing the flax magnetically 
in the manner shown. At the same time, this cross-flux has 
a high value, because the self-induction of the circuit pro- 


BEN à 


ducing it is quite small, owing to the small number of turns. 


question (designed to run on a lighting circuit 
in the North of England) is nominally of 6 B. H. P., 110 
volta, 100 cycles. From the curves it will be seen that 
the full load quantities are as follows: — Carrent, 66 
amperes; efficiency, 80 per cent.; power-factor, 77 per 
cent.; and slip, 8} per cent. The maximum power factor 
is 80 per cent., and tte maximum load without falling out 
of step about 9 в.нр, No special starting torque was 
asked for with this motor, but it was specified that the 
starting current ahould not exceed 100 amperes. At this 
current consumption the motor started with a torque 
equivalent to 3 HP., thus half the full load torque with 
one and a half times the fall load current. 

From the commercial aspect it is always necessary to look 
to the weight of a machine when considering its efficiency 
&о. The tabulation given below for the standard sizes o 
a motors supplied by Mesars. Witting Bros., Limited, 
wil show that they are not by any means unduly heavy 
for their output :— | | 


STANDARD HEYLAND Morons. 
For 50 cycles and 100 to 800 volts. 


ы o Qn 52 ы, 2 8 84 
kg jfk | fg F Rd 38. 3 2 
e 8.8 esa | On 2 e © ФБ su | FA 
i | ge [288] 8 $9 || 3| 58 8488 
15| 1,000 | 80 | 83 | 1,100 
20 1,000 | 82 | 85 | 1,100 
30| 1,000 | 83 | 87 | 3,000 
40 760, 85 | 89 | 2.640 
60 750 85 | 90 | 3,500 
80 750 85 | $0 | 4400 
100 750 85 | 91 | 5,000 


These motors, whose full load efficiency and power factor 
are given above, are designed on the following lines :— 

1. Temperature rise after eight hours at full load will not 
exceed 40? C. 

2. Drop of speed varies from 10 per cent. in the smallest 
size to 8 per cent. in the largest motor. 

3. All motors have a loading limit of 13 times the full 


load. 

4. The motors are designed either to start up with a torque 
equal to full load, the current consumption being twice the 
full load current, or else to start with a torqne equal to two- 
thirds of that at full load, the current being 14 times the full 
load current. 


r 


Norz.— In the writer's remarks on the starting of single- 
phase induction motors, all methods of bringing the motor 
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up to speed involving the use of mechanical means, or of 
& commutator, were not considered, on account of such 
methods being unpractical, expensive, and hardly ever used 
in practice.—A. C. E. 


——————ÓÓ —_—_—_ 


CORRESPONDENCE. 


Stresses in Engine Shafts, 


Ido not think anyone will question your contribntor’s 
statement that the capacity of a shaft to resist a suddenly 
applied twisting moment is one-half of that which it would 
be were the twisting moment gradually applied. In other 
words, the factor of safety must Ъз doubled where the shaft 
has to resist suddenly applied twisting moments. .. 

8o long as we understand one another there is no point in 
haggling over definitions; my objeot is to get at the truth 


Maximum load capable of bring ullimately reached on short circuit. 


1 1 

ine taken to shear, at 350 recs. p. minute, 
© if по trist previously existed. | The 
uctual time will bc much less thon thia. 


-}- 


tear occurs 
efore th 


of the matter, and not to attack any statements your oon- 
tributor may have made. 

But perhaps I may be allowed to recapitulate, in the light 
of his subsequent correspondence, what I understand was 
really meant by the closing in your issue of 
September 1st (page 376) :— 

1. A suddenly applied stress is, in its effect on the shaft, 
equal to double that stress gradually applied. 

ә. The crankshaft on the engine side of fly-wheel has 
already been designed on this assumption ; therefore, if we 
further assumed that the armature ourrent never exceeded 
the “ ordinary,” we could put in a shaft on the dynamo side 
of the fly-wheel of the same diameter as on the other side. 

о be logical, it seems to me that “ordinary” should be 

efined, not by the rated on af the engine, but by the 

maximum possible thrust on the crank pin at any period of 
the revolntion ; but let this stand.) 

8. Your contributor says, in the article above referred to, 
“allow 50 per cent. exoess stress,” and he calonlates the 
shaft on this basis. I submit that this is not strong enough, 
and that if the design he was then considering be adhered 
to (i. o., the fly-wheel and armature separate) it should be 
made several fold stronger. 

In an article in your issue of the 22nd inst., headed 
ч кш for Electric Traction,” you mention incidentally 
that I seem to have come to the conclusion, but appear dis- 

inclined to put it down plainly, that the cut-outs will not 
act in time to save the great rush of current that tends to 
occur when there is a short circuit in the line. This is quite 
true; I had doubts whether the time lag of the generator 
was small enough, and the time lag of the cut-out large 
oo to permit such a rush of current. 

I have, however, now made an attempt to find the order 
of magnitude of the time lag in the generators of which the 
shafts were sheared off in the instance I gave, and as this, if 
correct, goes to show clearly that in some cases, if not in all, 
the dangerous rush of current is practically all over before 
the circuit-breaker acta, I have embodied the results in а 
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diagram which I now send you to publiah with this letter if 
you think it of sufficient general interest. 

This diagram is based on the following assumptions :— 

1. That the flux through the field magnets is not mate- 
rially altered during a short cirouit, due to the steadying 
effect of the shunt coils, &c. 

9. That the flux through the armature core is also not 
materially altered ; 80 thaf M 

3. We may regerd the armsture winding (consideriug 
the enormous rush of current which there tends to be on 
short circuit) as sensibly a оой of wire embedded in air; 
and the only path available for the lines of force (of its own 
making) as being in the confined between the field and 
the armature, and the return path between the core discs. 

We may then accept the solution for the establishment of 
a current in a solenoid under the application of a steady 
impressed E.M.F. as of the form given by Dr. Fleming on 
page 103 of his book, “The Alternating Current Trans- 
former,” Vol. I. Having calculated out the time-constant 
of the armatnre on the above assumptions, I draw a curve 

of the shape indicated by Dr. Fleming through 

a point (D) obtained by setting off the time- 
constant along the axis of abscises, the cor- 
responding proportion (0:63) of the maximum 
short-circuit current along the axis of ordinates. 
On the particular machine in question this 


C 


сЕ E occurs at about 8,700 am 


Assume that 5,000 amperes is the load at 
which the nitimate shear stress of the shaft 
would be reached, the ordinary working load of 
the shaft being only 250 amperes, a factor of 
safety of 20 being thus allo (assuming load 
ee, to current, for the sake of sim- 

icity). | 
n Wa then see that the shaft would shear soon 
after the ponts (л) on the curve was reached; 
an interval of about 0016 second from the com- 
mencement of the short circuit. 

The automatic cut-out does not go till after 
the point (с) is reached, taking Mr. Dawson's 
statement of ,1,th second for an I. T. E.“ cut- 
out in preference to my own estimate of 024 


Circuit brcaker docs not break 
tiil this point is reached. 


second. 

It is evident that my calculation for the time-constant 
might be 1,000 per oent. wrong, and yet the circuit-breaker 
would hardly protect the generator. 

If there is any external resistance (such as feeder or track 
other than the dynamo, the time constant is reduced, 
the circuit-breaker is still leas a protection. 

A. M. Taylor. 

[We hope to show some diagrams which will throw some 
light on the question in an early issne—Eps. ELEC. Rev. | 


Fly-wheels. 


The ideal fly-wheel would probably vary its speed much 
more rapidly than the gina. A fly-wheel which would 
give up nearly all its en when the engine slowed down 
say, 10 per cent., would probably do its work very well and 
not be likely todo damage. It could also be made much 
lighter than the ordinary fly-wheel. These results could be 
obtained by running the fly-wheel by means of belting 
running on coned pulleys ; the position on the coned шер 
being fixed Ьу a governor. Or the fly-wheel might be made 
with heavy masses of metal arranged to slide on the arms. 
Normally these masses of metal would be constrained 
towards the centre by means of springs, but when the speed 
of the fly-wheel increased they would fly outwards and thus 
absorb energy owing to the increased velocity ; when the 
speed of the fly-wheel decreased these masses would come 
towards the centre and so give up their energy. | 

Electrically the fly-wheel might be driven by a differentially 
wound motor in parallel with the main generator, the вепев 
coil being in opposition to the shunt, When the voltage of 
the main generator increased the series coil would weaken 
the field magnets of the motor and thus canse it to increase 
its speed. If the voltage of the main generator were to 
decrease then, owing to reversal of current, the series coils 
on the fly-wheel motor would tend to inorease the strength 
of the magnets which would thus cause the motor to act as 
a generator and deliver energy to the mains. 
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Most likely, however, the best solution of the difficulty 


will be to use accumulators as suggested in a recent number 


of Cassier's Magazine. 


Charles Turnbull . 
North Shields. 


The Lancashire Electric Power Company as a Standby. 


During the past few days the users of electric power in 
Manchester have had an experience to teach them the 
necessity of an independent source of supply in case of 
emergency. 

It will be fresh in the minds of many people that a meet- 
ing of 5 of several municipal authorities was 
held at hester in January last to organise opposition to 
the above company’s Bill; they did not wish anyone to 
supply electricity beyond their own municipal source of 


supply. ` 8 

In a letter to several newspapers about that time, I con- 
tended that an independent source of supply was needed, and 
quote the following :—“ This source of electric power may 
also be used as a standby, to be used in case of sudden 
emergency, or failure of the municipal source of supply.” 

Those who were at to the above scheme will perhaps 
see how convenient it would have been to have pee 
outside source of power as a cre! to help the munici 
soarce of pri oni of a difficulty. The kind of accident t 
happened at Manchester last week is liable to occur in the 
best designed generating plant, with the s&me or even worse 
results. With a breakdown of gas generating plant it is 
possible to plod along for a time, but in the breakdown of 
an electrio generating plant the stoppsge is sudden, the only 
remedy being a large plant of storage batteries ; 80, even if a 
municipal authority has spent thousands of pounds in plant, 
it is not infallible, and I think those who ор the above 
Bill will now see that there is something in having an inde- 
pendent source of electric power in their midst. 


Thos. Winstanley. 
Manchester, September 26th, 1899. 


STANDARDS OF MEASUREMENT.“ 


Tan last report of this committee related to the redetermination of 
the electro-chemical equivalent of silver by Drs. Patterson and Guthe 
by means of a specially constructed electro-dynamometer. The 
result was 0°0011192 gramme per ampere per second. Daring the 
past year the same electro-dynamometer has been employed in 
making an absolute determination of the electromotive force of the 
Olark standard cell. 

Two celle were made by the secretary of this committee in 
accordance with the specification which has been legalised in the 
United States. The two were made at an interval of a year, but at 
the same temperature they do not differ more than one part in 


must be known with accuracy; for this purpose two standard one- 
| lin, with certificate from 
the Reichsanstalt. These coils arrived in June. 

t comparisons were made with the cells at 
: ‘ure was measured by immersing the cells 
ina bath of petroleum, and taking the temperature by means of a 
thermometer made by Haak, of Jens, reading to fifths and calibrated 
at pas E:íchsanstalt. Its number is 11,031, and at 15° it reads 0:05" 
too low. 

The result of the three measurements is 1:4333 volts at 16°. 
Glazebrook and Skinner, by tbe silver voltameter method, and 
assuming 0001118 as the electro-chemical equivalent of silver, 
obtained 1:4342. Kahle found, by means of a Helmholtz electro- 
dynamometer, 1:4338. His value of the silver equivalent is O 0011182. 
But Kahle says that silver nitrate neutralised by silver oxide gives & 
larger value for the electro-chemical equivalent by five parts ia 10,000, 
Neither Kable nor Gles:brook a to have employed the 
neutralised silver nitrate solution. e value 0:0011192 was obtained 
by the use of the neutralised solution. Hence the silver equivalent 
for the solution used by Glazsbrook equals 00011187. Assuming 


— — 


Report of the Committee on Standards of Measurement,” from 
Proceedings American Association for the Advancement of Science. 


ез value instead of 0:001118, Glasebrook’s result is reduced from 


4842 to 1°4332. This is practically identical with the value now 
reported by the secretary of this committee and Dr. Gathe, which is 
1:4333.—Нвиву B. ОлВНАВТ, Secretary of Committee. 


THAT BLESSED WORD “ELECTRICITY.” 


Охи of the greatest hindrances to the advancement of electrical 
knowledge in the popalar sense is the facility with which unscrupulous 
individuals are enabled to trade upon the credulity of the uninitiated, 
by the cloak of mystery which shrouds all things electrical. One 
need only lay claim to the invention of some new and wonderful 


process or machine, making free use of the word electricity, but ' 


no actual details of the means employed, in order to become 


a hero in the eyes of the daily Press— therefore, of the public. 


This condition of things, bas, ipe тива i 
едеп 


a seeing, or his oars to that of hearing, provided, of course, 


is given.” . . . (We quote froma 
The apparatus, of which absolutely no particulars are given, 


of electrical energy. 
To convert power into energy 
this, however, it is true, is frequently accomplished on prer by the 
ow better. 


BUSINESS NOTIOES, &o. 


Electrical Wares Exported. 
Wim supine Sarr. 27rn, 1600. | WI жирге Барт. 267н, 1899. 


Adelaide ‚ . Value #890 | Antwerp. Elec. fuse . Value £246 
Anisterdam ee ee ee 223 Barcelona. Teleg. mat. 0 0 100 
Bombay ee эө E ee 50 Bombay oe oe ee oe 
Calouttà  .. oe -— . 98 Buenos Ayres. Teleg.mat. .. 9295 
Ca Town е . , ee ee 138 Calcutta ee ee ee 98i 
Co ombo ec ee ee ee 58 n” Teleg. wire oo 112 
Copenhagen Ae че . 57 Саре Town фә 891 
Durban Ы ds ө „ 412 Channel Islands .. vs T 
Fremantle eo ee te ee 53 Christiania. Teleg. wire ee 196 
Hamburg .. M vs $a 14 Colombo  .. Уз oe oo 208 
Launceston ee ee ee = ee 18 Durban ee e? 546 
Madras oe es ee ее 18 East London 18 
Malta.. oe ee ee oe 94 Ghent ee ee e ee 24 
Melbourne oe ee oe ae 482 Gibraltar ee ee oe e? 12 
Nagasaki — .. 25 ES . 183 | Gothenburg. Teleg. wire o 99 
Perth.. - © 2s .. 306 Hong Kong .. s D 2 
Port Elizabeth — .. T 44 Jamaica. Teleg. wire .. 18 
Shanghai. Teleg. mat. .. .. 93 | Launceston js à 117 
Singapore. Teleph. mat. *. 108 Madeira 245 
Stockholm. Teleg. wire ,. 98 Madras 243 
Bydney. Teleg.cable .. .. 210 | Malta Sec: 3 87 
Tientsin .. te si . 108 Melbourne .. s as 120 
Wellington ee ae E 50 T 'Teleg. cable 514 
Montreal .. as T 
Ostend 76 
Penang 145 
Perth T А 
Port Elizabeth .. is 
" is Elec. cable 150 
Rotterdam. Teleg. mat. 
Bt. зр ыдан, ae ee ee 45 
Stockholm. Teleg. wire .. 100 
Sydney ыз m ss . 848 
si Teleg. cable. . . 1,131 
m Teleg. mat. . 197 
Total T £5,618 Total oe £8,047 


Foreign Goods Transhipped." 


| Barbados, Teleph, mat. Value £106 
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Ayr.—A new pipe огап, worked by electric motor, is to 
be erected at Oathoart Street Presbyterian Ohurch. ^ 


Bankruptcy Proceedings.—A receiving order has been 
made in the case of F. G. W. Adams Bur Downie & Adams, electrical 
engineers), 24, Newman Street, Oxford Street, W., on the petition of 
& creditor. The first meeting of creditors and the public examination 
are arraoged for October 3rd and November 8th, respectively, at 
Bankruptcy Buildings, Carey Street, W. O. 

A sitting for public examination was hold ander the bankruptoy 
of L. Lawrenc:, (trading as Lawrence and Butcher), electrical 
engineer, 5, Stafford S‘reet, Old Bond Street, before Mr. i 
Giffard at the London Bankru Court on Tuesday last week, 
the statement of sffairs showing liabilities £334 and assets £5. The 
debtor began business, without capital, at Stafford Street about four 
ary ago. Six months later he was joined by Mr. Butcher, who 

ound £200 for the business, and the rpartnsrship continued for 
18 months, being dissolved in June, 1897, by mutual consent. 
He continued to trade until Ohristmas last as Lawrence & Butcher 
and then closed the shop and took offices at the same address, where 
he remained until June last, when the landlord distrained for rent. 
He had гіпсе been without occupation and dependent on relatives. 
About the beginning of December last negotiations were opened with 
& view to the formation of a limited company to take over his 
business. The capital of the company was to bs» £2,000, and he was 


to have received 1,000 fally paid up £1 shares, and his servicos were 
to be retained as managin ctor at а salary of £100 per annum. 
The company was duly registered on Fobruary 27th last as Lawrence 


and Butcher, Limited, but nothing definite came of the negotiations. 
He attributed his failure to bad debts, and to losses on contracts 


owing to ill hoalth. The examination was concluded. 


Lig aidations.— The Western Counties Eleotrio Light 
and Power Company, Limited, is winding 3 for the pur- 
poses of reconstruction, Mr. H. Dyer, of Bank Obambeis, Corn Street, 
Bristol, being appointed liquidator. He is authorised to register a 
new ccmpany (the Keynsham Electric Light and Power Company), 
and to sell and transfer all the assets, &c., of the old company to the 
new company under terms and conditions arranged in an agreement 
between the Western Company and G: J. T. J. Parfitt. 

We are informed that the Pkcebas Solder and Electric Boldering 
Fluid Company їз in liquidation for the purpose of reconstruction. 


“ Beacon” Resistance Wire and Armature Bindigg 


Wire.—Messrs, W. N. Branton & Son, Musselburgh, send us two 


samples of Beacon" wire ocated to withstand damp and heric 
irflaenoes. The first tample is cf the wire as mw and 
supplied; the second is cut from a coil which has been ex fo 
weather for about sevea months, close to their galvanising sheds where 
acid fumes and steam are the chief characteristics. Tais wire has 
lost almost nothing in diameter and is not by any means rusted, the 
o2ly change apparent b:ing a blackening of the surface. The firm is 
also manufacturiog npecial tool steels of high quality and an armature 
binding wire to take the place of phosphor bronz) or wire. 
They have already supplied а large quantity. It is y soldsred 
and has a high tensile strain. Oar representative was recently shown 
through the works which are completely equipped for turning out the 
various specialties of the firm, one of which is a shaped wire, in 
various sections, for fine tools, and another a covered resistance wire 
for electrical instruments. All the work is carried on under the 
direct supervision of members of the fiem, which is to a large extent 
а guarantee of thoroughness. 


Books Received.—* Problems in Machine Design, | by 
Oharles Н. Innes, M.A. Manchester: The Tecbnical Publishing 


Notes on the Oonstruction of Oranes and Lifting Mac ” by 
M Manchester Tho o 


Bimplified."—A popular treatise A. T. Stewart. 
Edinburgh: Bishop & Sone. У 

" Penrose's Pictorial Annual.”—The Process year-book for 1999. 
London: Penrose & Oo. 


A British Ice Association.—The editor of Cold Storage 
writes to us as follows: In view of the increasing importance of 
refrigerating, cold and ice industries, it has ben resolved to 
form a British Ice A tion to promote these trades, to benefit and 
safeguard the interests of mem in all matters affecting their 
business welfare, to enable members to meet periodically and to 
correspond, to facilitate the interchange of ideas respecting improve- 
mente in the means of producing cold, and. the applications thereof, 
and to publish and otherwise oommunicate information on such sub- 
jects. It is suggested that all British subjects having a real connec- 
tion with the refrigera'ing industry, with ths keeping of cold stores 
for the use of the public, and with the ice trade, should be eligible as 
members, and that eee should be made for associate and 
honorary members. o scheme has already gened strong support, 
but єв some of your readers may not have heard of the proposal, 
I shell be obliged if you will permit me, through the columns of the 
ErECTBICAL Review, to invite any such to communica;e with me 
at 19, Ludgate Hill, E. O. 


British Fire Prevention Committee.—The arrange- 
ments for the Winter Session will again include a comprehensive 
series of fire tests, to which it has also been decided to invite 
distinguished gues‘a from abroad, the almost international interest 
accorded to tbe«work having led to а number of applications from 
foreign cffücials, architects and engineers to attend the experiments. 


February. 
Catalogues,—The Edison & Swan United Electric Light 
Company has issued a new wire catalogue (S:ction V.), in which are 
included. wires, cables, wiremen’s tools and sundries, arc lamp carbons, 
dynamo brushes, jointing materials, casing and capping, wood blocks 
and sundries. Ia the es there are some notes 


selection of the Ediswan “fall of potential” table, tables of 
pizss, weights, and ie por шш of copper wires, a 
table of electric light wires and ot 9 of 
insulation wires and oords for incandescent lighting. 


, 5 
Other tables are included of bell and telephone wires, telegraph 
telephone trunk and aerial cables, soft wires, instrument 
wires, platinoid wires for instruments, resistances, бс. The list is as 
usual nicely arranged, and there are a good mavy illustrations of the 
various sundries described in the list. 
From the Ward-Leonard Electric Company, of Bronxville, U BA, 

a Hist (097) comes to hand illustrating the principal types of rheostate 
and circuit breakers manufactured by them. 

"The British Electric Transformer Manufacturing Oo., Limited, 
of Woodfield Road, W., have issued a well set out booklet of about 
50 pages devoted to general notes on transformers, and especially to 


application in tramway working, temperature rise, radiat 
ventilation, mechanical strength, ageing of iron, copper losses, 
load, and various other matters, are commented u and a number of 
illustrations of Berry transformers are given, including one showing a 
bank of 250-xw. 11,000-volt transformers, built for the 


us a copy of their new catalogue 
vehicles. In 


kinds are shown, but the electrical section comes off badly with onl 
one item, and that an expensive electrical victoria. We understand 


Cerrection.—In a recent issue we stated that Mesars. 
Philips & Oo., of Eindhoven, Holland, have а daily output of inoan- 
descent electric lamps amounting to 15,000 or. The daily output 
is, however, 15,000 lamps, not oP. 


The D.P. Battery Company.— We are informed that the 
successful candidate forthe appointment of works’ at the 
company's new works, which are now ia full operation, is Mr. W. В. 
Worthington, late of the Epstein Accumulator Company. | 


Educational Notices.— We have received from the 
Blectrical Hogineer Institute of Instruction, New 


Ү catalogue of electrical 7 
Red nue QE Tho booklet made бе ие осм 


neering, including electric lighting, electric 
telephony, telegraphy, engineering, 
„ &. Mr. J о Wetsler, M. B., B. E, is the President of the 
: 3 F Po 
ngineer, vice-presiden catalogue sen on 
application to the main office, 120-122, Liberty Street, New York. 
The Birkbeck and Scientific Institution has just issued its 
calendar for the 1899—1900 session, iggy Жа шс of classes, 
schemes of work, results of examinations, дж. Illustrations are 
given of some of the departmenta, the electrical and 


af the Northampton Institute electrical engineering $ 
or 

an instructor in electrical ing design and едн — 
wanted for evenings, also a junioe assistant for full time. 


See Official Notices” this week. 
The Oouncil of the North of Institute of Mi and 
Mechanical in collaboration with the Oouncil the 


oolli А hts, tice jos, and 
gar dener n d Fete dale phe ri ope 


1899. Particulars on lication to Mr. F. Н. Pruen, Secretary, 
Rt Walton 


Enclosed Arcs for Illumination Purposes. — The 
British Thomson-Houston Company has issued another of its 
beautifully illustrated phlets. present one is entitled 
Artificial Illumination by Means of Enclosed Electric Arc Lamps." 
The good points in enclosed aros for shop window illumination i 
interior works, and mill lighting, are emphasised, the advan of 
an efficient lighting system, both from an advertisement t of 
view and on account of increased volume and efficiency of work 
executed, being stated. Considerable weight is given to these words 
by a number of photographic reproductions of shop showrooms and 
works interiors lighted by enclosed arcs, the benefits of electric 
lighting being still more distinctly shown in a view of a furniture 
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establishment lighted 


5 gas, the є ffect being such as to 
convey the impression that the mantles were quite ready to shofile off 
this mortal coil. 


Fire.—The Incandescent Electric Lamp Company notify 
that the fire which occurred in the Robertson Electric Lamp Works 
was rapidly overcome owicg to the promptness of the firm's own 
fire brigade. No damage was done, and the supply cf lamps will not 
be interfered with in any way. 


For Sale.— From our advertisement pages particulars 
may be obtained of a proposed sale of goodwill, plant and machinery, 
stock-in-trade, patent rights, and bcok debts in the business of 
Sydney F. Walker (8. F. Walker & Co, Severn Road, Cardiff). The 
sale is to be conducted by Measrs. W. C. Clarke & D.vey, of Cardiff. 


Liner Lighting.—Messrs. W. C. Martin & Co., electrical 
engineere, Glasgow, have secured the contract to fit the large Our ard 
Liner Ivernia, launched at Wallsend on Thursday last week, with 
electrical plant for lighting and power. The electric lighting of the 
vessel is to be on a very extensive scale, the plant consisting of two 
compound engines coupled direct to two dynamos, each set capable 
of supplying power to light 1,500 8-с P. lamps. A powerful search 
light giving 20,000 c P., is to be fitted at the bow of the steamer for 
navigating purposes, and a thorough system of heating and ventilat- 
ivg all the roc ms, machinery and cargo spaces will be installed. Ten 
3-в н р. electric motors and 10 30 inch fans, direct driven, will be 
fitted. Five cf the fans are to dr. ve cold a'r through Stewart's patent 
thermo-tanke heated by steam, where the air will be he to a 
certain temperature, and then carried into each room by ventilating 
trunks. The other five fans will exhaust the foul air from the holds 
at the rate of 12,000 cubic feet per minute. Electric motors will 
also be used for driving the hair brashes in the barter’s shop, and 
for other purpoꝛes throughout the steamer. 


New Book.—Mesers, Whittaker & Co, have jast 
blished “ Electric Wir ing, Fittings, Switches, and Lamps,” by Mr. 
. Perron Mayoock, M I.E Е. 


Penistone Electrical Company.— This firm bas now 
completed the transfer of the electricat depaitment to its new 
works at Huddersfield, and in conveniently arranged premises and 
with vp te-date tools and machinery, is occupying itself with the 
manufacture of switches, switchboards, fuse and distribution boards, 
galvanometers, volt and amperemeters, railway instruments and bells, 
with Mr. V. J. Delebuque as works’ manager. About 60 hands are 
now fally employed, and this number will be Jargely increased when 
further alterations are completed ard more machinery is installed. 
The old premises at Penistone are being retained for the wocd work- 
ing department, employing 60 bands. Offices and clerical staff are 
at Huddersfield. 


Portable Plant.—TZenders and Contracts says that in 
carrying out tbe repairs of the То:сепау tunnel on the Eastern 
Railway of France, a portable electric light plant is employed. A 
railway truck carries a eum engine driving a dynamo, which 
furnishes current, both for pro g the truck by means of a motor 
and for lighting the works in the tunnel with four to six aro lamps 
or 20 to 40 incandescent lamps. 


Schuckert. Tram Schemes. — The British Schuckert 
Electric Company, Limited, which is now developing its business 
within our borders, has just issued а lit in which it gives in tabu- 
lated form tbe names of towns where electric p ire have beon 
oonstivcted or equipped by the Elektrizitits - gesellschaft 
vormals Schuckert & Oo., Nuremberg, in France, Germany, Spain, 
and other Continental countiies. The total number of such 
running or under construction on January let, 1899, was 56, with a 
length of 476 miles aud 1,121 motor cars. The table before us gives 
the year of opening, length of track, number of cars, н.р. of motors, 
в п and accumulator xw. capacity, and other notes, 


Steam Lorry at Messrs. Johnson & Phillips.—Messre. 
Johnson & Phillips have started а steam lorry in their cartage de 
ment. The lorry is built to carry 44 tens and has been supplied by 
the Liquid Fuel Engineering Oompany. We understand that the 
firm are very well satisfied with the innovation. The heavy load 
which can be dealt with in a single journey has been found a specially 
valuable feature. 


Trade Announcements.—The offices of the German 
Atlantic Telegraph Company have been established at Cologne, 
Stolkgasse 3—11. 

Messrs. Н. О. Yeo & Oo, have removed from 34, Aldermanbury, 
. E.O., to 38, Gracechurch Street, Е O. 

The St. Helens Cable Company, Limited, notify that they have 
taken over the business carried on by Messss. W. J. Giover & Co. for 
the past 80 years. The Bt. Helens Company will carry on the 
business of wire drawers, wire rope, electrical wire and cable manu- 
facturers, rubber and insulating material, &o. The works will be 
under the directicn of Mr. W. J. Glover and Mr. В. B. Glover. The 
electrical cable and гої bar works at Warrington will be supervised 
by Mr. Heyl-Dia. | 


ELECTRIC LIGHTING NOTES. 


Alderley Edge.—The supply of electricity has just been 
commenced by a company which has registered cffices in Manchester. 
Works have been erected at Belmont, near Alderley Edge, and the 
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company has secured the Board of Trade order from the Alderley 
Oouncil, and has, therefore, full powers to supply in all parte of 


the district. The company has offered to supply the Wilmslow 
Oouncil. 

Bermondsey.— The Vestry My not offer objection, under 
certain conditions, to the proposal the London Electric Bupply 
Corporation to lay high and low tension distributing mains and to 
construc’ street boxes in Rothsay Street. The Electric Lighting 
Oommi tee has sent a circular letter to the parishioners stating that 
the Vestry hopes to be shortly іп а position to supply electricity. 
Inquiries from larga firms have been received. 


. Birkenhead.—Oolonel W. Langton Coke hald а Local 
Government Board inquiry last week respecting an application by 
the Oorporation to borrow £5,000 for supplying electricity to the 


outlying townships of Bidston and Noctorum. 


. Birr.—The goesti of lighting the town by «electricity 
is to come before the next meeting of the Urban District Council . 


Barton-upon-Treat.—Notice is given that the system 
adopted the Corporation for the supply of energy under the 
Blectric Lighting Order, 1890, approved by the Board of Trade on 
September 17th, 1892, has been revoked, ahd that the system henoe- 
forth to be adopted by the Corporation is that of a high pressure 
current supply to sub-stations, distributing at low pressure 


to oonsumers and pu lamps. 


Cheltenham.—The uocounts of tte Corporation electric 
lighting department for the year ended March 31st, 1£99, are as fol- 
lows :—Number of customers, 302; 8 c P. lamps, 18 980, say, 19,000 ; 
electric generated, 507,830 B.T.U.; used in street lamps, 
192,712 ; sold to private cust« mers, 183,122; used at electric works, 
16,898; used at electric works, central offices, stores, &c., for lighting, 
and for testing and drying transformers, бо, 14,800; unsccoun:ed 
for, 100,298 = 507,530. Number of publie lamps :—Arcs, 134; incan- 
descent, 13; maximum rate of supply, 360 xw.; total capacity of 
plant (including spares), 800 xw. Э 


Coatbridge.— Оп the application of the Coatbridge Town 
Coancil, the Glasgow Oorporation has agreed to allow its electrical 
engineer, Mr, Ohamen, to advise that town as to the proposed taking 
over cf the undertaking of the Ooatbridge Electric Lighting Com- 
pany. There was а small opposition —which proved unsuccessful— 
to the proposal in the Glasgow Corporation meeting, on the ground 
that it was sgainst the usual principles at Glasgow, and farther, Mr. 
Ohamen's hands were already more than fall of work. 


Croydon.— At а meeting of the Croydon Corporation on 
Monday, the ting and Blectricity Committee presented a report 
recommending that «xtensions be carried out to provide for the supply 
of electric light to the houses in course of erection on building 
estates which are beirg developed at Norbury. The cost of the 
necessary sub-stations, cables, distributors and other plant was esti- 
mated at £23,820. The Corporation adopted the committec's recom- 
mendation, and agreed to apply to the Local Government Board for 
leave to borrow the amount of the estimate. 


Dawlish.—Mesers. Taylor & Field have been engaged to 
report on the sabject of an electric lighting undertaking for Dawlish. 


Dewsbury.—The Oc-operative Society is sending a 
deputation to Barnsley to inquire re the е of the electric plant 
at the Barnsley Oo- operative Society’s establishment. Estimates 
have been got out for engine and boiler houses, and equipment, 
including two gas engines. 


. Diss.—The Ui ban Council's clerk has, in accordance with 
instructions, written to the Buffolk Electricity Bapply Association, 
asking whether they are willing to light the whole or any part of the 
town with electricity, and has also advertised for tenders for lighting. 
He has received a reply from the company to the effect that it would 
not pay them to light the whole of the streets unless they coeld con- 
tract for a long term of years, on account of heavy expenses which 
would have to be incurred. They, however, recommended that the 
main streets, вау, from the bottom of Mere Street to the top of Mount 
Street, and thence to Crown Hotel, should be lighted with six arc 
lamps, each cf 650 с.р. These the company would be prepared to 
fix and light for eight months in the year for £65 per annum, and 
they would lessen the number of lamps in thé town by about 15. 
The chairman remarked that if they accepted this offer they would 
largely increase the cost of lighting. An offer to light the existing 
gas lamps with oil was then discussed for 30s. per lamp on a two 
years oontract. This is to be further considered. 


Epsom.—A Local Goverrment Board irquiry was held 
last week into the application of the District Council to borrow 
£16,100 for electric lighting purposes. The only opposition offered 
was by two members of tbe Council. The Board has already sanc- 
tioned the borrowing of £2,500 for a site for the proposed works. 


Forgan.—The Tayside Electric and Gas Light Company 
has the consent of the local committee to its application for a prc- 
visional order for electric lighting at Forgan. 


Hastings.—A Local Government Board inquiry has been 
held into an applicaticn of the Town Council to borrow the sum of 
£38,618 in connection with the extension of the electric light works, 
which were recently acquired by the Corporation. 
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Glossop.— With regard to the transferring of the electric 
lighting toa oompany, the Town Oouncil has notified that 
the Edmundson Oompany is willing to reduce the previous quotation 
14. per unit, and is willing to afterwards sell the concern to the Cor- 
poration a£ а valuation. e estimate of the engineer was that the 
Cost for lighting Gl would be £15,000 in round figures, and 
£1,800 more if Hadfield were included. After discussion, it was 
decided not to carry outa municipal scheme, but to gie with a 
кг which would, and to inclade the Hadfield district in the 

g area. 


with the exten- 


Hampstead. The Vestry is to 
of thoroughfares as yet 


sion of electricity supply mains in a nam 
unsupplied. 


Handsworth.—The General Parposes Committee of the 
District Oouncil having obtained a provisional order for electric 
lighting, it only remains for the Oouncil to give its sanction in order 
that the work may be putin hand. This will probably be settled at the 
next meeting. | 


Kirkealdy.—The Electric Light and Tramway Oom- 
mittee has h 
out the electric lighting scheme, from which it appears that el 
can be supplied cheaper than gas costs at present. Other offers 
are yet to oome in. 5 


Leigh.—The District Council's electric и водеше 
(£10,500) is making The whole of the mains have been 
laid, and the generating station is almost completed. Lighting is 
ex to be commenced in November. It was originally ed 
to light only the compulsory area, but already an extension is proposed, 
and the electrical engineer has under consideration proposals to lay 
mains in other roads. 


Littleborough.—The Council has passed a resolution 
authorising an applioation to the Board of Trade, under the Electric 
Lighting Acts, for a provisional order to supply electricity for both 
public and private purposes within the district. 


Llandudno.—Last week Colonel A. J. Hepper, В.Е, 
held an inquiry on behalf of the Local Government Board into the 
application of the District Council for leave to borrow, amongst other 
items, the sum of £11,250 for electric чыш and motive power 

urposes Part of this amount (£8,000) is inten to provide t 
A the supply of power to the Liandadno-Oolwyn Bay Light 
way. | 

The District Council has resolved that application be made to the 
Local Government Board for sanction to borrow a sum of £6,066 to 
cover expenditure over and above the amount already sanctioned in 
relation to the electric lighting and refuse destructor works, and in- 
UE further expenditure estimated to be required to complete the 
work in hand. 


wanted. 

Wo read that work is proceeding upon the erection of a central 
station for lighting the Embankment by electricity. The works 
will be close to Oross Railway Station. Both sides of 
the Embankment are to be illuminated, 28 arc lamps being placed 
on the kerb on the land side and 29 on the river side. 

The Vestry of Bt. Martin's have, according to the Pall Mall Gazette, 
entered into a contract with the Charing Oross and Strand Electricity 
Supply Oorporation for the electric lighting of the principal thorough- 
fares in the parish, acting on the suggestions contained in a report 
prepared by their surveyor, Mr. George Green. with the 
question of combining the destruction of dust, with the supply of 
electric light, Mr. Green pointed out that such a icheme had been 
successfully worked in Shoreditch, where the steam generated from 
the furnaces used for the destruction of house refuse had been 
utilised for the production of electricity. Bat St. Martin's E aix 
for several reasons, was neither suitable for the generation of elec- 


tricity nor for the destruction of house refuse. According to Mr. | 


Green's plan, 28 important thoroughfares will be lightea by 92 
lamps. The lamps in the Haymarket and near the other boundaries 
of adjoining parishes will be joint-lamps, the cost cf ercc‘ion and 
maintenance being shared equally by the parishes concerned. The 
extra cost of lighting the parish by electricity will be £1,362 per 
annum for the first seven years, and afterwards £561 per annum more 
than the present gas lighting, but the lighting power will b3 increased 
by 79,000 candles. The streets will be lighted by direct current arc 
lamps of not less than 1,000 c P. Tho Charing Oross and Strand Com- 
pany are now busy laying a cable in Charing Cross and Whitehall, as 
far as the Horse Guards, which forms the boundary of Bt. Martin's 
on the south, and it is expected that the installa:ion will be com- 
pleted before mid-winter. The Highway Committee of the Weat- 
minster Vestry has under consideration the question of lighting the 
parish by electricity. 


Marylebone.—It is stated that the Vestry will this week 
consider whether to invite the vestries and public authorities whose 
districts are supplied with the elkctric light by the Metropolitan 
Electric Supply Oompany, to appoint representatives to at а con- 
ference to consider the question of the purchase of the company's 
undertaking for the benefit of the consumers and the ratepayers. 


before it several offers from companies for carrying of 88. 4d. 
ty 


N 


Although this scheme may not prove practicable, it is said that there 
is some ssrious intention on the part of the London County Council 
to promote a Bill or a clause in a general powers Bill, to empower 
the metropolitan local authorities to combine, with the object of pur- 
chasing electric light undertakings whose sphere of activity extends 
over several districts. As far as the business of the Metropolitan 
Blectric Sapply Company in Marylebone is concerned, the Vestry 
will shortly consider a report dealing with the question of purchasing 


that реш of the company’s works, plant, and distributing mains 
situa 


in Marylebone alone. Тео valuations have already been 

made with this object in view. On behalf of the coment Messrs. 
Deloitte, Dever, Griffiths & Oo., put the capital expenditure on the 
lebone section at £319,735, and they estimate the good will at 
£613,476, or a total of £933,211. Messrs. Whamond, Williams and 
Oo., for the local authority, agree as to the capital outlay, but they 
b ro £323,845 for good will and other items, making a total of 

4 А 


Manchester.—Mr. О. Н. Wordingham, the city electrical 
engineer, is circulating a list of the charges for energy. These are as 
follows :— 

1. A oharge of 5d. per Board of Trade unit consumed, with a minimum charge 
per quarter. 

2. A fixed charge of £7 per annum per kilowatt of maximum demand, plus 

13d. per Board of Trade unit consumed. This method of charge works out to a 
sliding scale, whereby the price per unit diminishes as the number of hours of 
user per annum increases. 
This is shown by two tables showing the number of hours which a 
consumer must burn his lamps in order to obtain current at a certain 
rate, and кюз average price per Board of Тгайз unit when 
certain hours of burning are reached. 

In the case of motive power two special rates are in use :— 

(a) The first relates to consumers who antee to use their maximum 
demand for not less than 48 hours per week. To these consumers the fixed 
charge is remitted entirely, and they are charged only a l}d. per Board of Trade 
unit consumed. 

(b) The second rate applies to consumers who use their motors for less than 
48 hours per week. These consumers have the option of Ring either by the 
fixed charged method, or at the rate of 24d. per Board of e unit consumed, 
without any fixed charge. / 

An explosion took place in a conduit on Tuesday morning. No 
great damage was done. 


posal to introduce an electricity suppl 
th vigou, especially by Mr. T. M. Tobin, Uh 
eldon & Oo., of Dablin, 


steam 
the price could probably be made still less, The scheme will be 
dealt with at the next meeting of the Town Commis; ioners. 


Newport (Won.).—Messrs. Baker & Oo. having intimated 
to the Electricity Committee that the charge for electricity supplied 
in the June quarter was £126, and that they would have to discon- 
tinue the use of electricity unless a reduction could Ъз made in the 
rate, the Oommittes decided that, as М ззат. Baker's enormous con- 
sumption was almost entirely a day load, the rate should be reduced 
. consumed in the daytime, for & minimum of 
6,000 units. 


Penzance.—The Town Council has resolved to obtain 
powers to carry out an electricity supply scheme. 


lancheon at the Guildhall followed. Various toasts were gone 
through, and a presentation cf a bronss figare bearing an incan- 
descent lamp was made to the Mayor in commemoration of the occa- 
sion. Mr. J.. Н. Rider, the electrical engineer who has piloted the 
scheme through its difficult stages, delivered a in response to 
& toast, and gave some details of the work carried out. He predicted 
а profitable future for the und both in private lighting and 
in tramway working. The power. station started with a total load, 
besides the 8,000 private рь 00 tramways and arc lamps equi- 
valent to 17,000 incandescent lamps. That was а record load for any 
station in this country to start with. Mr. Ferranti ied on 

of his own firm and the others who had taken part in the equipment 


. to The Contractors ” toast. 


Queenstown.—The Urban Council has decided to have 
notice served on the gas company annulling the gas lighting contract, 
and the clerk is to advertise for tenders for the lighting of the com- 
puleory area by electric light from January let next. It was also 

ided to advertise for the balance of the lighting of the town for 
same period. 

Shildon.—A long report has been submitted to the 
District Council by е & Dykes on the question of 
electricity supply in ion with a refuse destructor. Their 
estimate states that фе annual supply, 10,00 tons of refuse, is 
equivalent to 2,000 tons of cval (1:5 103. of steam per 1 Ib. refase), and 
they recommend that plant be laid down for the supply of 2,000 
10-0 Р. lamps and 80 public lamps, at a cost of £12,000. An innova- 
tion, or, rather, a return to primitive methods, is the suggestion that 
the lamps should be charged for at а fixed rate (probably 34d. each 
per week) irrespective of the number of hours during which titey are 
alight, The matter has been referred to a committee. 


(Continued on page 523.) 
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THE OERLIKON ENGINEERING WORKS. 


By the courtesy of the management, we are enabled to give 
& number of illustrations of this famous factory, in which 
no leas than 15,000 electric generators and motors have been 


Oz&tixoN Taaw2zags, AND LANDES MUSEUM, ZoRICcH. 

built. The works was originally founded, in 1871, for the manu- 
facture of steam engines and mechanical tools, and for general 
engineering business; a special feature from the first was the 
making of porcelain roller mills, of which over 14,000 have 
been turned out, and which are still an important раі of 


use of the applications of polyphase currents, and to push 
on the development of the induotion motor. | 

The workshops, offices, &c., now cover an area of 8 acres. 
The number of workmen employed is about 1,800, under a 
staff of 250. Practically the whole of the machinery is 
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Tug OxRLIKON WORKS. | ! 


р 


driven by electromotora, mostly of the three-phase type.. 
Part of the power is derived from a water-power plant at; 
Hochfelden, 14 miles distant, where three turbines of 200: 
H P. each drive three-phase generators. The current is. 
transformed up to 13,000 volts for transmission to Oerlikon 


MECHANICAL WORKSHOP. 
Stator in foreground, rotor on vertical lathe in background, of 1,000 н.р. 8-phase generator for Genoa. 


the company's output. In 1880, however, the construotion - 


of electrical machinery was taken up with energy, and soon 
became the chief factor in the company’s prosperity ; as is 
well known, the Oerlikon works was among the first to make 


where it is reduced by oil transformers to 200 volts for 


distribution throughout the works. In addition, а 800-H.P., 
Salzer engine and two large 10-pole steam dynamos with 
ring armatures are installed at the works, while a 600-H. P. 
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steam alternator with fly-wheel armature and laminated poles about 06 or 0'8 mm. The travelling cranes, which are 
is being erected to run in lel with the transformers. ~ 5 by three-phase: mot org, resemble the majority of 
The works are lighted with direct current at 125 volta. On those teen in the Swiss works, in having multiple flat-link 
the occasion of our | Ё chains for lifting. 
visit we were sur- E | A simple device for 
prised to observe avoiding eddy cur- 
the large proportion rents in cores due 
of multipolar direct to burrs is seen in 
current machines our view of the core- 
which were provided disc shop, in the 
with ring - wound shape of an anto- 
armatures. The matic’ quick-stroke 
most important type hammer witha large 
of machine, how- flat foot ; the discs 
ever, was, of course, are moved about on 
the three-phase the anvil until they 
alternator, usually are thoroughly flat- 


with inductor fly- . tened and the burrs 
wheel, beaten down. 
The Oerlikon in- A considerable 


amount of work has 
been done by the 
Oerlikon Company 
in laying down and 
equipping electric 
tramways, usually 
with. direct. carrent 
machinery ; insome 
cases, however, the 


ductor is built with 
a double set of 
armature coils, 
which can be sepa- 
rately removed 
without displacing 
either rotor or 
stator, Several in- 
duction motors 


were provided with three-phase system 
a device, by means ELECTRICAL FITTING-SHOP. 18 used, notably 
of which, after the Stator of generator for Letten Station, Zürich, on 21 feet boring lathe. . On the Jun frau 
motor had been run Railway, a loco- 


up to speed with external resistances, the rotor could be motive for which was in the shops at the time of our 
internally short-circuited, and the brushes raised. White visit. 
metal is used almost universally for bearings. The cores There are 94 motors about the workr, 860 lathes and other 


— 


MECHANICAL WORKSHOP. 
Field carcase of 810-11.P. dynamo for Rheinfelden, in 21 feet vertical boring lathe. 


of the ttators of induction motors, which are always hole- tools, and 18 electric cranes, with an average lifting power 
wound, are bored out after assembly, until the roof of the of 12 tons. The output of electrical generators, motors, &o., 
tunnels is extremely thin; but it is not intentionally cut was 3,205 last year, and direct current machines have been 
through. The radial clearance allowed is very small, usually built weighing up to 115 tons. It is remarkable that the 
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largest alternator ever built at Oerlikon was 96 tons in Street Railway, a direct current, overhead trolley line. There 
weight, во that direct current holde the record. are three Oerlikon four-pole дулатов in the statiov, coupled 
direct to single-cylinder gas engines of 125 н.р. each, and 
running at 180 revolutions per minute. The engines are of 
the Deutz type, with hit-and-mies governors and electric 
THE ELECTRICAL ENGINEERS’ SWISS TOUR. ignition; each is provided with two heavy fly-wheels, and is 

, insulated from the dynamo by the coupling, which is flexible, 


(Continued from page 468.) 
THE first item on the programme for Monday, S-ptember 
4th, was a visit to the world-famed Oerlikon Works, of 
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THE OERLIKON ENGINEERING WORKS. — IRON FOUNDRY. THE OERLIKON ENGINEERING WoRks.—PuNcHING DEPARTMENT, 


which we give some photographs showing the werk in as appears to be usual in Switzerland. The dynamos have 
progress. B Р : ads ver? wide commutators, with four sets of carbon brushes; 
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THE OERLIKON ENGINEERING WoRKS.—ELECTRICAL FiTTING-SHOP. 
1,000 H. p. 8-phase rotor for Schiffbauerdamm station, Berlin, with keyway shaping machine driven by 21 н.р. portable motor. Stators of 250 H.P. 
І · B-phase generators іп foreground. 


Before entering the works the party divided, and one they are provided with continuous ring lubrication, and are 
section proceeded to the power station of the Zürich-Oerlikon insulated by porcaluin insulators from earth. | 
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There is a large battery of Tudor accumulators, with an 
antomatic regulating switch, and booster for charging. 
Dowson gas is used, the consumption of coal being 
143 lbs. per BHP.-hour. We noticed that the current 
from one of the dynamos varied from 110 to 140 amperes at 
every stroke, while the current flowing to the battery varied 


THE OERLIKON ENGINEERING WORKS. ROTOR or 1,000-н.р. THREE-PHASE GENERATOR 


FOR SCHIFFBAUERDAMM STATION. 


from 15 to 40 amperes; the battery, therefore, practically 
annulled the irregularity as regards the feedera. The whole 
undertaking was carried out under the direction of the 
Oerlikon works, which was visited immediately after the 
power station; some notes about the works are given in 
the preceding article. 

The visitors returned to Zurich by tram- 
way, and, having lunched, proceeded next 
to visit the works of Escher, Wyss & Co., 
where an unexpected variety of interesting 
features was met with. The operations of 
the firm are by no means confined to the 
manufacture of turbines; a large number 
of steam engines are also turned out. The 

tive figures are, since the foundation 
of the firm in 1805—2,800 turbines, of 
250,000 H v., and 2,850 steam engines, of 
195,000 HP.; while last year 108 tarbines 
and 67 engines were built. The largest 
turbine was designed for 1,500 H P., and 
the largest engine for 1,200 n r.; it will 
be seen, therefore, that the work of the 
firm is of no small magnitude and im- 
portance. 

‘Other products of this well- known 
factory are boilers, steamships, gas engines, 
paper-making machinery, &c. As might be 
expected, the works occupy a large ares, 
about 25 acres; there is also a branch 
е at Ravensburg almost аз 
Amongst other interesting items we 
noted a neat automatic band saw sharpen- 
ing machine, a pneumatic rivetter, 
hydraulic hammere, automatic shaping tcols for wood and 
cast-iron bevel gear, and a lathe with revolving tools turning 
up a crank-pin. Casting has been elevated to a fine art; 
there is an immense foundry, and some of the castings were 
of great nize and weight. One large fly-wheel, for 21 ropes, 
was 27°7 feet in diameter, and was cast in 12 segments. 


The machines are electrically driven with three-phase 
current at 125 volts, power being transmitted at 5,000 volts 
from a turbine station at Bremgarten. 

The next visit was to the Letten central station, which 
was especially interesting on account of the variety of the 
machinery employed. This station supplies electricity for 

lighting, traction, and industrial purposes 

to the town of Zürich, deriving the motive 
power from a number of turbines and 
three steam engines. The river Limmat is 
the source of power, the maximum avail- 
able being 1,600 H..; Jonval turbines 
are used, with а fall of at most 10 feet. 

The electricity supply is carried out with 

single-phase current forlighting and power, 

three-phase for transmission to a tramway 
sub-station, and continuous current for 
direct supply to the tramway. 

The single-phase machines have Kapp's 
ring armature, while the three - phase 
generators are of the Oerlikon inductor 
type; the single-phase alternators are run 
in parallel with two phases in series of 

. the three-phase machines. The conductors 
are laid entirely uuderground, and dis- 
tribution is effected on the three - wire 
system at 100 volts. The steam engines 
are fine examples of Sulzer's work; two 
are rated at 1,000 H P. each, the third at 

750. All are tandem compound condens- 

ing, with single crank, running at 100 

revolutions per minute. A commercial 

efficiency of 94 per cent. at full load is 
claimed for the larger generators. 

' - Many of the smaller sets: are arranged 
in line, with clutches, so that the shafting 
can be coupled up or divided into sections 
at pleasure; the turbines have vertical 
shafts, and drive by bevel gearing. 

The whole electrical output amounts to 
over 4,000 Kw.; in addition, there is a 

large pumping installation in the station. | 

The sub-station at Selnau, mentioned above, was after- 
wards visited; here there were three motor-generator seta, 
supplying current to the tramway. Induction motors were 
шо], receiving the three-phase supply at 2,000 volta, and 
driving the four-pole generators through flexible couplings. 


Тнк OERLIKON ENGINEERING WORKS.— ARMATURE WINDING DEPARTMENTe 


Each set had an output of 200 kw., at 370 revolutions рт 
minute, with a commercial efficiency of 88 per cent. at all 
load; the efficiency of the motor itself was given as 95 per 
cent. | | ‚ 
With this visit the дау'в work ended—a very creditable 
day's work, when the hot weather is taken into account, and 


A 
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the tiring effect of sight-seeing and trudging from place to 


ace. 

On Tuesday a start was made for Schaffhausen. This 
proved to be one of the most enjoyable excursions of the 
tour, including, as it did, a visit to the beautiful Falls of the 
Rhine, The Schaffhausen station itself is situated above the 
Falls. The machinery for the town supply consists of one 
three-phase and two single-phase generators; driven papain 
bevel gear by turbines with vertical shafts. A noticeable 
feature of the latter is the fact that the shaft is hollow, and 
the weight of the moving parts is carried upon a fixed internal 
shaft, which stands higher than the bevel gear. The maxi- 
mum output is 900 H P., while two other sets, which are to 
transmit power to a spinning mill close by, will have an 
output of 600 H. p. š 

An older installation consists of two direct current rope- 
driven generators with six poles, running at 700 volts 
pressure. The original station for which Schaffhausen was 
once famous, is still at work, transmitting power by ropes 
across the river and along the right bank; but even here 
electricity has made good its footing, for we find a three. 

ase alternator driven by a turbine, and generating at 
450 volts. The turbine was provided with a hit-and-miss 
relay governor, the working of which was highly interesting ; 
it failed, however, to control the pressure with less variation 
than 10 per cent. 

The members of the party now indulged in 8 respite from 
their labours. Proceeding to the Schloss Lauffen, which 
dominates the Falls, they descended through wooded paths to 
the ferry, enjoying magnificent views of the Falls at vantage- 
points on the way. A few were heard speculating on the 
amount of horse- power running to waste, but most were 
content to admire and take snap-shots. Crossing by the 
ferry jast below the Falls, the visitors ascended the e to 
the Hotel Schweizerhof, where a perfect view of the river 
was obtained, and where much-needed refreshment was 
provided. 

A visit was made in the course of the relurn journey to 
Zürich to the works of Messrs. Salzar Bros., at Winterthur. 
Prof. Perry divided the party into four groups with his 
umbrella and scientific accuracy, a somewhat hurried 
progress through the works was made. As is.nsual on these 
occasions, although the sections started off in diametrically 
opposite directions, it was not long ere they came into 
collision and entanglement ; members lose their parties, or 
vice versá, groups wane and war, and no one knows which 
eection he will be in when he winds up! 

The work done by Messrs. Salzer is fully as varied as that 
of Messrs. Escher, Wyss & Oo., and to a great extent of 
similar character, but, of course, the manufacture of steam 
engines is the leading feature. Some we saw in course of 
construction were of powers up to 4,000 up. for 
electricity works, The output up to the present 
amounts to over 4,000 engines of 500,000 H. P.; 
as many boilers, and a large quantity of steam-heating 
plant, rock-drilling machinery, steamships, &o, &5. About 
4,000 men ate employed by the firm, 1,000 of whom work 
in the foundry. usual, electrio driving is used, although 
the whole of the motive power is derived from coal. 

(To be continued.) 


Discharge of Torpedoes.—In the course of a paper on 
“ Discharge of Torpedoes below Water,” read at the B.A. 
meeting, Captain Lloyd said: — For firing the inner tube 
we prefer using only elestric gear, whether for cordite 
discharge or air discharge. It is absolutely necessary that 
safety arrangemente should be provided to render it impossible 
to fire unless the sluice valve beentirely open and the running- 
in screw out of gear. These safeties can be provided with 
much simplicity and assurance with electric firing, whereas 
with mechanical firing gear they become complicated. In 
designing the firing gear we have provided a simple system 
of galvanometera, sounders, and batteries, which combine to 
automatically inform the operator in the conning tower, first, 
when the aluice is opened ; second, when all is in readiness 
for firing, as well as to give those in the torpedo room an 
automatic test of the circuit and of the electric primer," 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 518.) 


Ramsgate.—The Gas, Water, and Electrical Committee 
€ m. in favour LR 80 installation of oo щш private 
and public purposes. rporation own the gas an т works, 
and propose also to munici the electric lighting supply. The 
Committee advises application for a provisional order, 

The estimate of cost for the scheme which was brought forward by 


the engineer, Mr. W. A. Valon, who has had the consultative advice 


of Mr. Colson, of the Leicester electricity works, was as follows :— 


Two water-tube boilers ee ee ee ee £1,000 
Two steam dynamos, each 75 kw... as si ECC TORNEO" 
Fuel economiser, feed pumps, feed tank, exhaust and feed and 


drain pipes.. кл se 750 
Steam travelling orane oe os es - Em 95 T 200 
Switchboard... x M ss s Ws ss = .. 1,000 
Meters for dynamo and cell circuits, connection between dynamos, 

celle, motor balancer, switchboard, cke. us m is 250 
Battery of accumulators and motor balancer and booster .. . 2,250 
Underground feeder and distributor cables, feeder and house 

xes А - i Р E аа ©з és .. 9,600 
Buperheaters fitted to boilers ES (ee ues es . 250 
Meters and services, вау „. is "m và du $e . 1,000 

£19,800 . 
Contingencies, 10 per cent. .. - ex as а А . . 1,930 

£21,280 
Engine house, boiler house, foundations and buildings .. 8,500 
Trench work for cables ar "e ©» vs a . 1,500 

426,280 


Room has been left іп the buildings plan for additional boilers and dynamos . 


when required, while the cables will have capacity sufficient to provide for the 
supply of 10,000 lamps. | 

Hoss,—The Urban District Council met last week to 
consider the report of Mr. Hamilton Kilgour, electrical er, 
Oheltenham, oh the proposed electric light scheme for Ross. his 
report, Mr, Kilgour recommended the threo-wire continuous current 
system (low pressure), and estimated the extent of the main required 


. at 8, 900 yards (Rss Town 1,760 yards, Ashfield district 1,540 yards), 


the estimated cost being £139,000. The estimated financial results 
show :—Debit: Works’ cost, £517 ; management costs, £199 ; interest 
and ing fund, 52 per cent. on £13,000, £747; total, £1,463. The 
estimated income, £1,573, made up of the supply to private eustomers 
of 60,000 units, at 6d. per unit, ү: street lighting, 7,000 units 
at 24d., £73. From these figures Mr. Kilgour cons ап electric 
supply undertaking should prove sucsessful at Ross, and be retained 
in the hands of the Oouncil. Mr. our's plans provided 37 lamps 
for the streets. He considered it w be wise to include the Ash- 
field district in the area to bs supplied. He explained three free 
wiring systems. It would take about 18 months to obtain the pro- 
visional order and the loan, if the application were made next 
November. It was pointed out that he рч street gas lamps 
(14 с.р.) cost annually about 35s. eacb, and Mr. Kilgour said that if 
it was so low as that, it would not pay the Council to erect electric 
lights of 25 ор.; they would have to come as low as 16 C. r. A 
meeting of the ratepayers will be called. 


Scarborough.—4An installation (400 lights) is to ba put 
into the new Higher Grade School, Valley Bridge, for the School 
Board. Mr. G. F. Wells has the contract. 


for a number of residents in each district to signify their intention to 
adopt the light. The article purports to contain the views of 

electrical engineers in the city, but whether that be the case or not, 
one has to bear in mind that the most successfal electricity works ia 
this alae слу аге 20 мет have pe ано ен рю 
gressive (we do not use term tically) spirit by men who have 
shown no C new districts. 
Edinburgb, Brighton, Manchester, and numbers of other towns 
might be cited as instances in support of this view. But in criticising 
the management of the Sheffield scheme, it is necessary to bear in 
mind all the local circumstances which have hindered в. If 
we remember rightly, when the works were recently taken 


urgent contract for a large generating set with Messrs. Ferranti 
there was a storm in the dical tea-cup, and among labour 
representatives sponerally at Sheffisld becauss of the labour 
clauses which Messrs. Ferranti d solined to accept. The facts 
of the case are perfectly familiar to our readers, and it is quite 
unnecessary to reiterate them again, bat this is a point which 
attaches more blame to the Council itself than to the Committee. It 
would bs anything bat a wise policy on the part of the Committee to 
incur an enormous expenditure upon mains and main laying for new 
districts before there is a prospect of an approaching delivery of plant 
enough not only for the presant area of supply, but for the demands 
of the proposed added areas as well. It there is to be a squabble at 
Bheffüisld every time a contract for generators is to ba placed, then 
progress will indeed ba alow, and the best thing the Committee could 
do would be to draw ont a very big scheme, as some other town: have 
done, and place contracts—for alternators, or other generating plant 
which may be equal to the likely demand—for some years to come. 
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But the Committee or the engineer seem to us hardly culpable of 
retardation, unless it can be proved that the contracts for generators 
might have been arranged at an earlier date, and upon that point we 
have our doubts. 


South America.—We gather from the Sou American 
Journal that the Cordoba Electric Light and Power Oompany is 
negotiating for the installation of electric light and power at Rosario. 
The same company, which is stated to be successfully operating at 
Cordoba with a water power plant, is also negotiating for a water- 
power scheme at Tucuman. At Rosario, no water-power beir g avail- 
able, steam driving is proposed. The company has, through Mr. 
Chas. Bright, entered into negotiations with a London syndicate for 
finding the necessary capital. 

Seuth Brent.—The extensive water mills known as 
Millswocd Mills, close to the town, have been secured by Mr. W. Н. 


Hawke, who has decided to undertake the supply of electricity to 
the town. К ; 


Tor quay.— Me jor-General Crozier, R E., holds an inquiry 
on bebalf of the Local Government Board to-day respecting the 
үр кеп of the Oorpcraticn to borrow an additional £10,000 for 
electzic lighting purposes. | 
Tunbridge Wells.—A temporary hitch took place in the 
lighting 5 last week, resulting in a lowered steam pressure, 
and necessitating the extinction of 23 street aros until the diffic ulty 
was overcome ; this was accomplished within an hour, and the normal 
lighting restored. 
Walsall.—Complaints have been made about defective 
electric lighting of the streets during the night. Tte defect is now 


West Ham.—The acoounts for the half-year ended 
March 25th last show that the capital outlay on electricity workr, 
&c., amounted to £42,491 4s. 3d.; the revenue for tbe last quarter 
was £1,996 4s. 8d., resulting in a gross profit of 2346 Ss. The net 
revenue account for the last half of the year shows a loss of £1,124 
5s, ш dae to the lack cf revenue in the quarter ending last 


Wigan.—Private enterprise is already ahead of the Cor- 
poe. Several eatablishmenta are laying down their own plant 
lighting. The two pal hotels (Victoria and “Dog and 
Partridge ] are in a forward state, and only writ delivery of engines 
and dynamcs. 


— —— 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Bedford.—A meeting is to be held in the Council 
Obamber on Friday, October 6tb, to determine whether the Corpora- 
fion shall apply to the Board of Trade for a provisional order 
authorising the Oosncil to construct tramwayr, place and ron carriagos 
thereon, under the Tramways Act, within the borosgh and several 
parishes and districts adj А 


Buenos Ayres.—The Financial News Buenos Ayres 


tramways. The plan has been d by the Tramways Oommittee 
with minor alterations. The the Committee last week 
replying to certain ne charges of supineness in the matter 


of the tram scheme, said two years and three months must yet elapse 
before the Corporation could take over the company's lines, and until 
that time could not ren any cars on the proposed new lines. 
It would not be policy or in the interest of the ratepayers to lay out 
a largo sum of money which would be lying idle for 12 months or so. 
The sub-committee which was appointed to visit various towns and 
pere a seport regarding the generating of power for tramway 
bad already: visited six or seven towns where electric traction 

used, and had acquired а large amount of valuable information. 

two or three more towns to visit, and he hoped that their 

report would be ready in a month. The ub committee were losing 
no time in making their inquisies, and there was very gocd reason 
why they sbould take no steps for the construction of the lines until 
they were thoroughly satisfied in 


Croydon.—At the Corporation meeting on Monday, the 
question of the haulage system to be adopted for the tramways, 
which the Corporation had already decided to buy, came up for dis- 
cussion оп a moticn proposed by Alderman Fors that a system of 
electric traction be adopted. The motion was promptly agreed to, 


but а further motion by the alderman tkat the overhead trolley . 


system be adopted gave rise to some discussion. Most cf the members 
were in favcur cf the overhead trolley, on the ground of cheapness 
and efficiency, and it was agreed to adopt that system, with the 
exception that the committee were directed to inquire as to some 
other system of electrical t1action for one mile of the line in the 
centre of the town, 


Driffield.—In regard to our note of last week respecting 
the Driffield Light Railway, Messrs. Bennett & Ward Thomas, con- 
sulting electrical engineers, of Manchester, inform us that the 
traction firm mentioned should be the English Industriale, and not 
the Drake & Gorham Electric Power and Traction Company. 


Dublin.—The newepapers are giving considerable atten- 
tion to the various mishaps which have been occurring in connec: ion 
with the electric tramway system :— 


On Tuesday evening last week an electric car, travelling from Nelson's Pillar 
to Terenure dashed into the Lord Mayor's carriage, which was waiting for his 
Lordsbip in front of the Mansion Hcuse. The coachman was thrown from his 
seat, and severely cut about the head. Theshaftsof the carr.age were smashed. 
сне ров fell, sustaining some injuries. The coachman had to be removed to 

ospital. 


"Another paper (we cannot vouch for the absolate accuracy of (he 


repor:) ssys that 


On the 21st inst. ар accident occurred to the electric tram system in Sackville 
Street, Dublin, and as а result traffic was suspended on several lines for almost 
an hour, causing considerable inconvenience to a large number of passengers. 


Shortly before 8 o'clock, p.m., a tram proceeding from Nelson's Pillar to Dalkey 


was passing the first post from the pillar in the centre of Sackville Street, when 
it sudden y came toa standstill. Almost simultaneously the gas lamp attached 
to the post mentioned flared up, and the flames extended several fect into the 
air. ether this incident had anything to do with an accident to the arm of 
the post, or whether the trolley caught some portion of it, and the wrench that 
resulted caused the lamp to break, and the gas to flare up, are questions upon 
which there is considerable difference of opinion, but the electric wires were 
loosened from the arm, which appears to have been bent considerably, and the 
tram was кошш! to a standstill. The current was soon cut off, and as a con- 
sequenoe a serious stoppage of traffic on several lines took place. The service 
on the Donnybrook, Inchicore and Terenure lines was seriously disorganised for 
almost an hour, during which time the repairs to the wires and post were being 
executed; and the trams were also stopped to and from Blackrock and Nelson's 
Pillar. Rows of trams, all at a standsti:], might have been seen in any of the 
principal streets from 8 o'clock till after е half-hour, and the passengers in 
the trams when the stoppage took place had perforce to finish their journey 
on foot. The escape of gas, consequent on the accident, was soon stopped ; 
and shortly after 8.80, the breakdown gang having temporarily repaired the 
Сацаке at the point where the accident happened, all the trams were again 
running. 

Last week in the сме of Caffrey v. United Tramways Company, 
heard at Dublin, defendsnts applied for an order remitting the 
action to the Recorder. The action was brought by а cabdriver for 
personal injaries received on August 15:h through the alleged negli- 
gence of the defendants’ servants. 

The affidavit of Mr. Tresilian, secretary of the Tramway 
Company, set out that the plaintiff was on his car on August 15th in 
Lower O'Oonnell Street, when an accident occurred to an electric 
tramcar, and an interrupticn cf the traffic was caused. It was 
believed that the trolley must have raised the trolley wire till it 
touched the guard wire, causing the latter to fall into the street. 
Plaintiff received no injuries from the wire, as it never touched him. 
He may have suffered from a small shock. Ап affidavit of Bir. Wm. 
Stokes set out that the plaintiff told him that he had been scorched 
in the srm, and bad to remain in hospital until August 31et. De- 
рез found no trace of scorching on the tiff'a arm, and no 

jury to his nervous system. The plaintiff, in his affidavit, stated 
that after the accident he lost consciousness till next morning. His 
head was not all right yet, and “pins and needles” continued to go 
through him, and he could not carry on his business as a cabdriver. 

The affidavit of Dr. Louis Byrne, medical officer of the hospital, 
set out that the plaintiff was wholly unfit for work owing to ahcck 
and loss of power in the left arm. 

Mr. Justice Kenny, without calling on the other side, refused the 
vieni stating it was apparent that the plaintiff had suffered 
serious injary. 

In another case (Ennis v. tho same defendante) a similar 
application was made. The plaiutiff sued for £500 damages for 
personal injuries sustsined through the negligence of defendante’ 
servants on June 20tb, he being struck on the bead by the trolley which, 
as defendanta said, “ left tte wire inadvertently.” Defendants said 
that if plaintiff bad used proper diligence he would have avoided the 
accident. The following discussion occurred between jedge and 
counsel :— | | 

Mr. Justice Kenny: It seems to me that these trolleys are always inad- 
vertently going off the wire. What docs he mean by saying the defendants are 
not guilty of negligence ? 

Mr. O'Shaughnessy, Q. C. (for the plaintiff): Here is a passenger on the tram- 
car who gets his head broken in. 

Mr. Justice Kenny: It is perfectly nonsensical. 

Mr. Littledale (for defendants) said of course he was prepared for Mr. 
О 8haughnessy's indignation. 

Mr. Justice Kenny: No matter about Mr. O'Shaughnessy's indignation. It is 
apparent to anybody knowing anything about it. You will find very great 
difficulty, if it goes toa jury, to make them believe that passengers are always 
to dodge thi» thing. 

Mr. Littledale :ead the affidavit at further length. It appeared that 
the plaixtiff's life Lad been in danger. Mr. Justice Kenry refused 
the “рика. 

It bas since been announced that Mr. Trotter, Board of Trade 
inspector, bas been appointed to hold an inquiry in Dublin as to the 
numerous electric tram accidents which have occurred in the city 
lately. The inquiry was to be held in the Arbitration Room, Four 
Oc urto, and was to commence yesterday. 


Electric Omnibuses for Birmingham.—The Birming- 
ham Argus says that it is the intention of the British Electric 
Traction Company to commence a service cf motor omnibmes in 
Birmingham at no very distant date. The company are taid to be 
simply waiting for an order of the Oourt to formally take over tho 
Birmingham General Omnibus Company, and the work of constructing 
the vebicles will at once ba proceeded wi'h. 


Electric Omnibuses in Berlin.—Trials were to be made 
this month in Berlin with four electric (accumulator) omnibuses. 
Four more are to be added later by the Berlin General Omnibus 


. Company, which has the trials in hand. 
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Gas Traction in Germany.—We understand that, in 
view of the opposition still encountered sometimes to the introduc- 
tion of trolley wires, Messrs. Siemens & Halske, the Union El 
Company, and other Berlin concerns, have formed the German Power 
Gas Company for the purpose of promotirg gas traction where other 

s are objected to. This isa now departure for electrical firms ; 
future progress of the syndicate will be watched with interest. 


Huddersfield. — Тһе Town Council last week adopted the 
minutes of the Tramways Committee which contained a proposal :— 


That the town clerk should forthwith take the necessary steps for promoting 
& Bill in the ensuing session of Parliament for obtaining the borrowing powers 
required to carry out the borough engineer's scheme for electric traction, and 
for extending the tramways undertaking to the following distriots: Section A, 
Blaithwaite and Marsden; B, Honley, Thongsbridge, Holmtirth, and Holme 
Bridge ; C, Honley, Brockholes, and New Mill; D, Mirfield to the boundary ; 
E, Brighouse; F, Kirkburton. 


There is also a proposal to extend the trams to Rastzick. The 
undertaking was sta'ed to be а very large one, and the scheme will 
be discussed further in the Oouncil before being carried out. 


Iifracombe.—A project is on foot for an electric tram- 
way from Ilfracombe Pier to the railway station. It is suggested 
that, as the Oouncil an electric lighting order, it with 
aivantage take up the tram scheme, combining the two. 


Isle of Man.—Workmen bave lately been employed by 
the Iele of Man Tramway any in constructing a weir and 
carr) ing oot certain other works in Lexey Glen, in connection with 
a scheme for the production of electricity by meaus of water-power. At 
present it is intended to erect two powerful turbines on the siteof the 

old paper mill,” on the Oladdagh, to be driven by water obtained 
from the Laxey river at а point about 100 yards below Mr. Rydings’ 
woollen mills. Later оп it is contemplated to utilise, in a similar 
manner, the other streams in the neighbourhood. It is estimated 
that the scheme, when carried out, will dispense with the use of 
steam for about nine months out of the twelve, and will thus effect a 
material reduction in the working expenses of the company. | 


Italy.—The water-power of the River Adda is to be 
utilised in connection with the adoption of electric traction on the 
Lecco-Oolico, Sondrio-Oolico, and Ohiavenna-Oolico sections of the 
Adriatic Railway. 


Leeds.—The Corporation Tramways Con mittee, on 25th 
inst., considered the question of the electrical equipment of the tram- 
lines, and it was thought that it would be better and more economical 
to deal with the whole of the lines at one time, instead of adopting 
a patchwork policy. With tbis object in view, a report had been 

by the consulting engineers (Mesers. Hopkinson and Talbot) 
gi estimates. The p new lines measure approximately 
17 The Corporation now bas 75 cars, a further 50 are being 
advertised for, and another 75 will be wanted in connection with the 
present scheme. 

The report says :— 

The total output of the plant now installed, or on order, amounts to 1,900 kw.; 
allowing one-half of this as spare, this will suffice to run from 95 to 100 cars. 
The regular service of 146 cars wil! required about 1,460 kw., and the whole 186 
cars about 1,860 xw. If you put down two additional sets ot generating plant 
each of 750 xw., practically a repetition of the two sets now on order, you wi 
have a total of 8,100 xw., one-half of which will be capable of dealing 
with 170 cars, and would no doubt be capable of dealing with more for a 
short time. кы running two sets of plant, each of 760 xw., leaving two 
similar sete the origina) rope-driven plant as spare. you will be able to run 
the 146 cars required for the regular service very easily. In dealing with the 
number of cars the various combinations of plant will run, we have made no 
allowance for the use of trailers. If these are used, further power will be 
required. It may be as well at this point to consider whether it will not tend to 
economy of working if we instal a battery of such size at the power station, or 
a number of smaller batteries at sub-stations, as would be capable of dealing 
with such variations and gradual increments of load as will naturally occur 
during the time the various lines are being changed, and which will ultimatel 
serve as а reserve of power when the changes are finally completed. If such 
were installed it would undoubtedly lead to better regulation of pressure, and 
would enable a smaller plant to deal with those temporary increases in the 
load which occur in every-day running, and if trailers were used at occasional 
times during the day would provide power to run them. We now come to the 
Pap outlay required on the assumption that two additional sets, each of 
750 xw., are put down, and a battery capable of giving 750 Kw. for 1 hour, that 
is, а battery capable of running 76 cars for 1 hour. This battery would be 
pee at the generating station, as we nnderstand that to place a number of 

atteries in sub-stations on the various lines will necessitate .the employment 
of a number of attendants, and so add considerably to the running expenses. 
We have, however, this matter under our consideration, and hope to devise 
some apparatus which would not necessitate constant attendance at sub- 
stations. For the purpose of this estimate, however, we assume the above 
battery will be placed at the generating station. 

ESTIMATE ur CAPITAL, Or rriv, —T wo engines and dynamos, each of 750 kw., 
steam, water, and exhaust pipes; battery to give 760 ку. per one hour; boosters 
for charging battery, switohboards and instruments, addition to switchboard 
gallery; motor generators for Stanninyley, with battery at Stanningley; under- 
ground feeders; overhead linework, including poles, brackets, &c., erected com- 
plete; getting out ground for feeders; 126 cars (this number includes the 50 
cars now being advertised for; total estimated cost, £160,000. The above 
estimate is based upon the prices at which the work now in hand is being 
carried out. We have not included in the above any steam raising plant, nor 
any buildings or alterations to buildings, these matters having hitherto been 
dealt with by Mr. Hewson. It must be borne in mind that the space within 
the generating station is limited, and even to erect the two additional sets of 
generating plant above referred to would take up the whole of tlie unoccupied 
space at the end of the station, that is, assuining the present type of engine and 
generator is adopted. If the present rope-driven plant were removed, its space 
could be occupied by two generators, each of 750 kw., and a third of equal 
capacity could then be erected in part of the space now unoccupied, leaving the 
reinainder to be used for the boosters and other plant. The ultimate arrange- 
ment of and the type of plant to be used in any contemplated extension is one 
which will demand very serious consideration, as although the space available 
is sufficient for the extensions herein considered, if it should prove ultimately 
that the present estimates are exceeded, the site may become too small for the 
requirements of the traffic. 


The committee unanimously decided to request the Council to 
authorise them to take steps for equipping on the overhead electric 
system all the lines of tramway mentioned in this report, amounting 
to 94 miles of track. 


Lees.—The District Council at their montbly meeting 
bad under discussion a latter from the Hurst District Oouncil stating 
that that Council was in communication with the Ashton, Oldham, 
and Hyde Tramways Oompany, which intended to go into other dis- 
tricts, with a view to the line being extended to Hurst and on to 
Lies. The matter was held over to the next meeting. 


Manchester.—The City Council will meet specially on 
October 25th for the purpose of deciding whether to exercies its 
right to require the Manchester Carriage and Tramwaye Company to 
sell to the Corporation so much of the undertaking as the Oorporation 
is entitled to purchase, and for the purpose of adopting, if so decided, 
a resolution to serve notice on the company to that effect. The 
Tramways Committee has refased to grant the Manchester Oarriage 
and Tramway oompany s application for a 10 years’ extension of 
lease on very favourable terms, because the Council is already 
practically pledged to municipalisation. 


Ormskirk and Seuthport.—An inquiry was held at 
Ormekirk on 25th inst. into the above electric tram way scheme, which 
is for т and agricultural traffic. The promoters are Messrs. 
Obarles Birchall, Thomas Oallender, and W. Winnard. Mr. R. H. 
Scotter, the ing, er described the scheme, which is to cast £42,000, 
the company having powers to raise £60,000 capital. Mr. T. O. 
Oallender and Mr. Birc aleo gave evidence, and Lord Jersey said 
that the Commissioners would have pleasure in recommending the 
Board of Trade to grant the order. 


Sheffield.—A trial run was made on Thursday last week 
over the new line to Pitamoor; this roate is almost as steep м the 
Walkley route. Mr. Fell and bis staff have been busily engaged on 
the Pitemoor route for some days making preparations for the inspec- 
tion of the track by the Bard of Trade y азиз (Mr. Alexander P. 
Trotter). The cables have been completed, and arrangements were made 
for the initiation of a service of cars оп 27th inst. A portion of the 
new machinery needed to supply power for working an efficient ser- 
vice of trams on the Walkley and Pitemoor has arrived at the 
electrical power station. It is hoped to have the whole of the addi- 
tional plant working before the expiration of Octobsr, by which time 
a number of extra cars will have been delivered. At n the 
Tramways Committee are handicapped, both as regards number 
of cars at their disposal, and the lack of machinery. 


Spen Valley.—The opposition of the Dewsbüry and 
Heckmondwike authorities to the British Electric Traction Com- 
руз projected light railway, which was about to take the form of a 

ill promoted in Parliament, is likely to fall tough, in consequenca 
of the decision of the Oleckheaton District Oouncil to confine its 
action to an appealto the Board of Trade for the insertion of pro- 
tective clauses in the order. The Thornhill, Li and Ravens- 
thorpe District Councils have already entered into negotiations with 
the company. We hope, therefore, soon to see a liberal and homo- 


geneous scheme ont in this 

Walsall.—The зеш Council м шшш] сапе 
th resolutions t 
the tramways undertaking of the gh now a eae шс 


Wycombe.— The electric lighting company bas written 
to the Oouncil asking whether it bers Айыр an electric tram- 
line from West Wycombs to Loud water, to be worked in conjanction 
with the electric light scheme. The Electric Light Committee con- 
sidered the matter, and, owing to the narrowness of certain streots, 
was unable to recommend the agar of the scheme. The Council 
has referred the question back for farther consideration. 


farea 


TELEGRAPH AND TELEPHONE NOTES. 


American Telephone Magnates for Europe.—A 


Massachusetts paper says that President John I. Sabin, of the Pacific 
coast telephone companies ting 60,000 subscribors in the Btates 
of Washington, Oregon and Oalifornia, and President Charles J. 


Glidden, of the Erie Telephone System, 90,000 subscribers 
in the States of North Dakota, South Dakota, Wisconsin, 
Michigan, Arkansas, Texas, and Cuyahoga County in Оло, which 
includes the city of Cleveland. were to sail on the Lucania, 
September 23rd, for. Liverpool, their destination being Sweden and 
Germany. The paper mentioned, adds: It is said the telephone 
development in Sweden and the City of Berlin exceeds that of any 
other country in the world. The telephone systems of Sweden, 
Germany, France and England will be inspected, and any features of 
value recommended for adoption in this country." 


Cuban Cable.—The Zlectrical World and Engineer says 
that, with the aid of the United S:ates Government lighthou:e 
tenders, the Western Union Telegraph Company has completed the 
laying of the new cable between Miami, Fia., and Key West, more 
quickly than had been expected. The work of laying the line to 
Havana has been begun. The shore end will be landed at Ban 
Lazaro, on the north beach of Havana, to which point the old cable 
ends will be transferred from Oojemar, ЖЕ 
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Post Office Telegraphs.— The St. Lake's Vestry has 


refused ite consent to the application of the superintending engineer 
of the Post Office Telegraphs for the laying of conduits or cast-iron 
Pipe а пера Pavement and a number of other thoroughfares in 
the ty. | 


Post Office Telephone Service.—The Post Office 
authorities, writes a correspondent in the Financial Times, “are 
evidently determined to lose no time in endeavouring to put into 
force the powers conferred upon tbe Postmaster-General by the 
Telegraph (Telephonic) Communication Act, 1899, by which an 
expenditure of £1,000,000 was sanctioned for the establishment of an 
improved and cheaper system of telephonic communication in the 
metropolis. What the intentions of the Department may be in 
regard to the provision of telephone exchang:s remains to be seen, 
but it is possible that arrangements in this direction may be made, 
perhaps as a temporary measure, at the central and principal district 
post cffüces. The establishment of exchanges is, however, an easy 
matter as compared with the difficulties likely to Ъз enoountered in 
the laying of cables to connect the exchanges together and to con- 
nect subscribers with the exchanges, since this opens up the delicate 
question of wayleaves, and the proposal to open the footpaths and 
carriageways is being resisted by some of the local authorities.” 

At Uhiswick on the 22nd, a letter was read from the superintend- 
ing engineer of postal telegraphs, giving notice of the intention to 
take up road ways and footways in Chiswick for the purpose of laying 
down a system. The proposals of the Postmaster- General were 
welcomed by the Oouncil Later, a deputation of Ohiswick sub- 
scribers to the National Telephone Company, headed by Mr. Seymour 
Darlington, of the Badford Park Stores, Ohiswick, waited upon the 
Council with the view of inducing them to retire from the position 
they have taken up regarding the underground wayleaves, the tele- 
phone Qon pius having given notice to their subscribers thát, unless 
the Council agrees to their terms, the service might be altogether 
withdrawn. 

After the deputation had been beard, it was agreed that a special 
meeting of the Council should be held to discuss the matter with 
three subscribers and a representative of the telephone company. 

Oa Tuesday a further deputation waited from the National Oom- 
pany upon the Ohiswick Oouncil The Council agreed to consider 
fresh from the company re wayleaves, and will not mean- 
while ineiet upon the removal of the poles. 


The Proposed Reduction of Rates to India.—The 
following letter, dated Oaloutta, August Sist, has been addressed by 
the Acting p to the Calcutta Import Trade Association to the 

the Government of Bengal in the Public Works 


Sir,—The attention of the Committee of this Association has been drawn to 
an пропао: published letter recently addressed to the Government of the 
North-West Provinces and Oudh by the Upper India Chamber of Commerce in 
connection with the inovement lately set on foot for a reduction in the tele- 

raph ratea between India and Great Britain. Reviewing the position, the 
Upper India Chamber asserts that “Js. per word rate, while constituting a 


great convenience to trade, the genera] public, and the Press, would yield to an : 


independent line a volume of traffic sufficient to allow of the system being 
worked at a substantial profit." Bo far as regards the interests represented by 
this Association, the asser.ion that such a reduction would be a convenience 
to trade puts the case very mildly. The Committee have no hesitation, 
and there is certainly no exaggeration, in saying that a reduction from the 
present rate of R8 per word to the equivalent of ls., i. &, 12 annas per word, 
would prove not merely convenient,“ but a powerful stimulus to trade. 
Having Hd ied to the fact that the necessity of a reduction has been pobuciy 
admitted by the Viceroy and that sooner or latter the question will be dealt 
with ош Parliament and the Legislative Council of India, the Calcutta 
Import Trade Association, representing, as its name implies, a very large pro- 
portion of the trade of the port, most urgently desires to support the proposal of 
the Upper India Chamber of Commerce for 1s. per word rate, and the Com- 
mittee trust that the Lieutenant-Governor will be pleased to communicate to 
the Government of India the views of this Association on this all-important 
question.—I have, &c., J. TAYLOR, Acting Secretary, 


Telegraphic Interruptions and Repairs:— 
0 Down, 


ABLES. Repaired, 
Amazon Oompany’s cable 
Cable beyond Gurupe... April 4th, 1898  ... ay 
Latakia-Oyprus — .. .. June 20th, 1899 


O:ranto-Oorfu i$ .. Sept. 16th, 1899 . Sept. 21st, 1899. 
Oorea- Japan eva .. Auguet 7th, 1899 ... рев 
Jamaica-Oolon vis .. Jane 90:h, 1899  ... ivi 
LANDLINES. 
Communication between 
Salonika and Monastir .. March 23rd, 1899... "T 
Lines from Haiti to Gonaives, 


Gros Morne, Port de Paix 

Plaisance, Cape Haitien, 

Port au Prince to Miribe- 

lais and Jacmel ... .. August 18th, 1899 ... ses 
S.berian lines between 

Techita and Nertschinsk. . Sept. 22nd, 1899 ., Sept. 23rd, 1899. 
S.igon-Bangkok __.., „+. Bapt. 25th, 1899 ... Sept. 26th, 1899. 


CONTRACTS OPEN AND OLOSED. 


Barking Town.—October 24th. The District Council 
wanta tenders for bcilers, pipe work, two 100-Kw. steam dynamos, 
switchboard, motor and trailer cars, trucks and electrical equipment, 
overhead equipment, underground feeders, conduits, road work, &c. 
for the Barking and Beckton light railways. See “Official Notices’ 
September Ist. 


„ „„ „ жоо 


Belfast. September 31st. The Electric Committee 
wants tenders for c.i. floor plates and w. i. rails for the electrio 
light department. Specifications from the city electrical engineer 
on payment of one guinea, returnable as usual, 


Bray.— October 2nd. ‘The Urban District Council wants 
tenders for 12 months’ electrical supplies. See Official Notices 
September 23rd. et | 


France.—October 10th.—Tenders аге being invited by the 


French Post and Telegraph Authorities, in Paris, for a quantity of 


telephone cable, and also of telephone insulated wire. ‘Tenders to 
be sent to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
108, Rue de Grenelle, Paris, whence particulars may be obtained. 


Germany.— October 16th. Tenders are being invited by 
the municipal lighting and tramway authorities of Königsberg, 
Prussia, until October 16th, for the supply of six boilers required in 
connection with the extension of the electric power station, to supply 
s to new engines aggregating 1,800 B.n P. Tenders to bé sent to 
Dis Direction der Stadt, Belenchtungswerke und der Electr. Stras- 
senbahnen Kaiserstraese 41, Königsberg, Prussia, whence particalars 
may be obtained for 1s. 


Glasgow.—Tenders are being invited for electric lighting 
plant, and fitting up same, for the lighting of three large tenements of 
shops and dwelling houses at Uddingston, for Mr. Watson, builder. 


Glasgow.—Ooctober 10th. In connection with the tram- 


way scheme the Corporation wants tenders for switchboards, fuel. 


cconomisers, two 50 and one 30-ton electric travellers, power station 
steel work, and cables. See Official Notices September 8, 


Glasgow.—October 10:h. The Corporation wants tenders 
for the reconstruction cf tramways according to specifivation. See 
“ Official Notices September 23rd. 


Hampstead.—October 5th. The Vestry wants tenders 
for the supply of coal for the electricity works for one year. Bee 
" Official Notives ” this week, 


Haddersfield.—October 2nd. The Оо tion wants 
ony ш five Lancashire boilers. See " Official Notices" Septem- 


Leeds.—October 18th. The Council wants tenders for 
50 electric tramcars. See "Official Notices” September 23rd. 


Leeds.—The Council requires tenders for 50 electric tram- 
cars. Particulars, &c., may be had on application to Thomas Newson 
К,а, M. I. O. E, city engineer, Municipal Buildings, Leeds. Tenders 


must Ъз to hand not later than noon, October 18th. 


Rotherham.—October 9th. The Corporation is wanting 
tenders for Lancashire boilers, engines, dynamos, pumps, condensing 
plant, crane, economiser, battery, switchboard, boosters, feeders, 
mains, roadwork, &c., for electric lighting. Specifications from the 
Town Clerk on payment of £1 1s. for each of five specifications. The 
consulting engineer is Prof. A. B. W. Kennedy, at whose соев 
specifications may be seen. See Official Notices” September 8th. 


Spain.—November 7th. The Spanish Ministry of Publio 
Works in Madrid is inviting tenders, until November 7th, for the 
concession for the construction and operation of an electric tramway 
in the town cf Oadiz. Particulars may be obtained from, and tenders 
are to be sent to, La Direccion General des Obras Ribleas, Madrid. 


Swansea.—Ootober 9th. The Corporation wants tenders 
for mediam speed vertical engines, continuous current generators, 


booster and balancer. See “ Official Notices” September 23rd. 


Sydney (N.S.W.).— November 8rd. The Manicipal 
Council of Sydney is inviting tenders for the construction and erec- 
iy destructor for treating 60 tons of refuse per day 


Warrington.—September 30th. The Committee of 
Visitors of the Winwick Asylum, near Warrington, invites tenders for 
Oontract No. 1.— Generating plant, including three sets of condensing 
engines or turbines, with directly coupled dynamos, each of 100 Ew. 
ontput at 220 volts, booster set, motors, surface condensers, cooling 
tower, steam and exhaust pipes, ёс. Oontract No. 2.—Switchboard. 
The drawings can be inspected and specifications obtained of J. P. 
Muspratt, Clerk to the Committee of Visitors, County Offices, Preston, 
on payment of £2 2s for each specification, returnable. A separate 
tender must be sent in for the work included in each specification. 
See Official Notices September 8th. 


Wigan.—October 25th. The Corporation wants tenders 
for feeders, mains, water-tube boilers, superheaters, stoneware 
conduits, steam dyn amos, boosters, motor balancers, battery, 
inspection boxes. Bee “Official Notices " this week. 


CLOSED. 


Barnsley.—The Council has acoepted the tender of 
Messrs. Venner & Oo., to supply Ohamberlain & Hookham meters, at 
£5 2s. 6d. each (all sizes); and of the Reason Manufacturing Com- 
pany to supply Wright's demand indicators, as follows:—6, 10 and 


— 
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15-ampere pere instru- 
ments at £2 2s. each; 50-ampere instruments at £2 12s. 61. each; 
75-ampere instruments at £3 3s. each; 100-ampere instruments at 
£3 13s. 6d. each ; 150-ampere instruments at £4 14». 6d. each; and 
200-ampere instrumenta at £5 15s. 6d. Councillor Brady said the 
lowest tender for meters was not accepted. Messrs. Ferranti were 
2s. 6d. less than Venner & Oo., but the former guaranteed to keep 
the meters in order for 7s. 6d. a year for 10 years, whilst the 
other, which had been accepted, guaranteed to keep them in 
order for 2s. a year for 10 years. 


Chelmsford.—Mr, T. H. P. Dennis, of Chelmsford, has 


secured the contract to light the new railway station with electricity. 
There will be 190 lamps of various sizes and powers, and one 


light. - 


Dundee.—The Contract Journal says that the contract. 


for the overhead line equipment and rail bonding of the followin 
routes for the Town Oouncil: (Section 1) Perth Road route, (2 
Lochee route, has been given to Mesers. R. W. Blackwell & Oo., 
Limited, Victoria Street, Westminster, London, S. W., (Section 1) 
£3,061 129. 7d., (2) £2,879 17s. 7d. | 


Glasgow.—The North British Daily Mail says that the offer 
of the Barrowfield Ironworks, Limited, for the coal storage and water 
tanks for Pollokshaws Road electric lighting station is recommended 
to the Town Council for acoeptanoe. The price is £5,838. The Sab- 
Committee on Oo Works recommended the acceptance of the 
offer by Messrs. Cowan, Limited, Manchester, for four sets of switch- 
boards, &., for 1,100 E Р. engines and dynamo at Port Dundas Electric 
Lighting Station, the amount of the contract 
rel — “ Мт. зз bb for four sets of 5 ке in- 

ments for 400 НР. and 200 н.р. engines and dynamos, the price 
in this case being 15s. 


accepted : 
£1,180; Messrs. Oowan’s tender was £1,420. For steam pi 
рои. Limited, of W * estimated 
total £700, under a schedule of prices. For cast-iron exbaust pipes, 
Messrs. Rosser & Russell, Hammersmith, under a similar schedule, 


Wilcox, £580. For concrete foundations, Messrs, Martin Wells 
Я . letter had been received from Messrs. Baboock 
Wiloox, stating that they had made an error of £120 in their 
tender. Tho matter being pressing, orders were given for the work 
to proceed on the lines of the original tender, and the question 
„ Wilcox will te allowed to stand 
the completion of the work. For putting up a boundary 
а cast-iron side of the approach road to the electricity 
works, 7 high ; stock bricks, Mesers. Martin Wells & Oo., £375. 


London.— The Battersea Vestry on Wednesday evening 


the tender of the Edison & Swan United Electric Light 
erection of , 


Company, amounting to £3,588, for the supply and 
switchboard and boosters at the electric lighting station. 


= 


NOTES. 


The Electric Lighting (Clauses) Act, 1899.—In the 
article upon this Act which was published in our issue of 
September 15th, when referring to the provisions of Clause 7 
of the schedule, the writer erroneously stated that “the 
limitation of profit to 5 per cent. will not afford any very 
strong inducement to private companies to undertake the 
supply of electricity.” This clause, as a matter of fact, only 
арр ies to undertakings which are in the hands of the local 
authorities. 


Ey Private companies are not in any way affected 
y it. 


Windmills for Electric Lighting.—A correspondent 
of an American exchange recently asked for some informa- 
tion regarding windmills for electric lighting, as he had 
received various inquiries on the point from clients. In 
reply Prof. C. F. Brush, of Cleveland, Ohio, wrote, stating 
that his windmill storage battery plant for isolated lighting 
was still in successful operation after 11 years of use. Dur- 
ing all this time he has not lost a single plate from the 408 
cells of battery originally installed. This result is, he sayp, 
due to careful use. The plant is not, and was not, expected 
to be successful from an economical standpoint, because of 
Ив high first cost. The cost of any such plant, large enough 
to be of practical value, must always be large, and this 
feature, in connection with the skilled attention required, 
will, he thinks, prevent any extensive use of wind power for 
lighting purposes even in the country, where other sources of 
power are not available, 


being £990; and also 


Connecting Up Meters on Multiple Wire Circuits.— 


A probable cause of the large proportion of “ current unac- 


counted for” at some of the central electric light stations is 
the way in which the meters are coupled np on a multiple 
three or five-wire system, where the middle wire is earthed. 
Especially is this so when there is no fuse, or a comparatively 
large one, in the earthing circuit. No care is taken by 


persons putting in the meters to see that it is put on the 
unearthed pole, and this should be done, since, if it is put on 
the earthed pole, and a substantial earth exists on that pole 
ов the consumer’s side of the meter, the latter becomes short- 
circuited as in the diagram, and does not register; this could 
not happen if the meters are put on the insulated pole. 


“Allis, Where art Thou ?”—An impossible reverie 
by a too partial chief :— | 
The switchboard man blinks drowsily, — 
The peak is dei Ans. 
ow. Dg, 
And all's gone well to-night. 
‘The ventilated armatures 
Oooling my fevered brow, 
: Induce reflections oer my mind, 
Further extensions I must find— 
Bat Allis, where art thou ? 


One year back this even 

And thou wert by our side; 
‚ We thought the spec. would guard us, Allis, 

Whatever might betide. 

The load was slowly falling, 

Just as it’s falling now—and 

The engine man slept gently. 

e e + e 


Oh, Allis! where went thou? 


We sought thee in the boiler house 

(The engine room was bare) 

We 'phoned for news to Manchester, 

You'd feelat home down there; 

The wires, quivering, brought reply, 
. “ We've high-speed sets in now; 

Hundred-ton fly ie all my eye.” 

Bo, Allis, where art thou? r 


In vain we sought through other towns, 
We're going heavenward по; 

Yoked to some star-wound dynamo, 
Allis, we know art thou. 


+. * 


R. 8. P. 


Parsons Steam Turbo-Dynamos in Elberfeld.—The 
Elek. Zeit. recently stated that two Parsons steam turbo- 
dynamos, each of 1,000-кү., have just been completed, and 
will be started at the end of this Mar in the new central 
station in Elberfeld, Germany. The four-pole alternators 
have drum armatures, and make 1,500 revolutions per 
minute, the voltage at the poles being 4,000.—Zlectrical - 
World, Digest. 7 


Electrical llluminations.—There have been 
doings in the way of electrical сара at San Francisco. 
The principal thoroughfare was arched for a distance of 1} 
miles with strings of many thousands of incandescent lamps. 
Large searoh-lights were placed at intervals, The occasion 
was to celebrate the return of the 1st California Volunteers 
from the Philippine Islands, and the display lasted for three 
nights. The New York Electrical Review gives a photograph 
showing the effect. | 


Personal.—We hear that the Worcester Electricity Com- 
mittee has appointed Mr. E. E. Hoadley, who is at present 
resident engineer to the Council at Barking, as locum tenens 
to Mr. C. J. Sutherland during his 12 months’ leave. Before 

oing to Barking Mr. Hoadley was chief assistant at 
orcester for some 18 months, and he has also had 


experience at Islington and Eastbourne, 
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200-Volt y.—An “expert ndent” of the 
Pall Mall inveighs against the conversion from 100 to 200- 
volt supply, which is now going on in various parte of 
Londop, and urges consumers to refuse to allow the change. 
He maintains that the advantage is all to the oompany, and 
not to the consumer. We entirely disagree with this view 
of the matter. The benefit is mutual, as the consumer will 
eventually disoover. It is as useless as it is ill-advised to 
attempt to stay the adoption of new ideas and better 
methods ; one can merely cause delay, with its attendant 
inconvenience and expense. At present it is a fact, though 
it is often overlooked, that the mains item is one of the very 
heaviest factors in the capital outlay upon which dividends 
must be earned ; it stands to reason that, if by doubling the 
preasure the number of lamps which can be fed with the 
same network is quadrupled, the capital cost of mains per 
lamp is reduced to one-fourth. In this way a reduction in 
the cost of supply, followed by a lower selling prioe, is certain 
to take place in time ; while. an immediate gain oocurs from 
the fact that, with the present number of lamps connected 
the losses in transmission are reduced to one-fourth, and 
the steadiness of the ворріу pressure greatly improved. Ft 
is admitted that the offer of new lamps is advantageous, but 
it is also ne that the lower efficiency of the 200-volt 
lamps more than outweighs the redaction in price which is 
pot forward as an inducement to make the change. This 
may be во in some cases ; those consumers, however, who 
за in standing out for the low preesure will find the 
ifference in price grow wider und wider, until there is no 
question as to which is the cheaper system. While the 
price of high voltsge supply is sure to be diminished, that 
of low vcltage will just as certainly increase’ Verb. sat. 
зар, 


Fire at а Niagara Falls Railway Power Station.— 
The handsome station of the Niagara Falls Park and River 
Railway at Niagara 
805 of the issue of the ELECTRICAL REVIEW of August 25th 
last, was destroyed by fire on the night of Monday, S -ptember 
4th. The loss is estimated and placed at 490,000, and 
on this there wag a total insurance of $38,000. Of this 
amount $30,000 was on the building and machinery of the 
Niagara Falls Park and River Ruilway, while $8,000 was on 
the generators of the Canadian Niagara Power Company, 
which company had a temporary installation of two 750-Kw. 
generators in the station. The railway company had three 
200-Kw. generators, and a lot of necessary apparatus, &o. 
The fire started, it is supposed, from a short circuit on tte 
alternating current line, and was first discovered in the base- 
ment by an attendant, who had barely time to shut down 
the station and throw the switches before escaping from the 
burning structure. The Niagara Falls Park and River Rail- 
way is among the ions of the International Traction 
Company, and at the time of the fire President Ely happened 
to be in Niagara Falls. Не at once set men to work stringing 
cables in order to make connection with the power service of 
the Niagara Falls Power Company on the American side of 
the river, and as these connections were promptly made there 
was little or no interruption to the service of the railway 
along the cliff on the top of the bank on the Canadian side. 
The generators of the Canadian Nis Power Company 
supplied current to the Canadian branch of the Carborundum 
y е ane other industries on the Canadian side ; also to 
the lite Monastry and for lighting the neighbourhood. 
Fortunately the old steam plant in the Niagara Falle, Ont., 
station had not ben disposed of, and it was immediately 
brought into service. The Canadian Niagara Power Com- 
pany and the Niagara Falls Park and River Railway are 
Closely related, and it may be that in the construction of а 
new station the railway company will be goverred by the 
plans of the power company, which is expected to soon com- 
шепое а development on Canadian side. The Niagara 
season is now about over, and the New York plant can 
supply a current service until a new station is brought into 
service. 


Appointments Vacant.—The Barking Town Authori- 
ties are wanting a resident electrical engineer at £150 per 
annum, also a switchboard attendant, &c. See Official 
Notices this week. | | 


Falle, Canadian side, illustrated on page 


The Electric Lighting of Tannels,— Various attempts 
have been made to light the Batignolles Tunnel, near Paris, 
by electricity. As described in the Revue de l’ Electricité, the 
first attempt was with arc lamps suspended from the tunnel 
arch, but the smoke and black walls allowed only a poor light 
to get to the interior of the trains, so that aro lighting in 
this way was impossible. Other trials were made, with the 
result that there is to be adopted an arrangement of 10 C. p. 
incandescent lamps placed a metre apart along the side of the 
tunnel. These lamps will be fixed at the height of the 
windows of the carriages, and will be automatically lighted 
and extinguished by the passage of the train. A number of 
pedals, which will be depressed by the rims of the wheels, 
work the switching gear. In this way any train stopping in 
the tannel will be lighted fairly well from the outside, and 
much less electrical energy will be used than if the tunnel 
was continually lighted. The first installation will consist 


of 150 lamps only, but if suocesefnl, the full length of the 


tunnel will be lighted. While on this subject of tunnel 
lighting, we should like to add that some London railways 
would do well to give the matter attention, and more par- 
ticularly the Great Eastern for its Bishopsgate tunnels. 
The G.E.R. is to be congratulated upon its efficient electric 
lighting at Liverpool Street, Bishopsgate, and Bethnal Green 
stations at night time, but the man who journeys cityward 
every morning sometimes says strong things about the aba 
venience experienced in the tunnels and in Bishopsgate 
Street station when he wants to read the latest news from 
Paris and Johannesburg. It is bad enough to be suffocated 
with the fumes, &c., without enveloping the people in 
darkness at the same time. Why does not the G. E. R. adopt 
some system of train electrio lighting so that the light can 
be automatically switched on as the trains enter the tunnels, 
and kept “on” until they leave at the other end? Or, 
failing this, the efficient lighting of the tumnels from 
end to end continously might be effected in some such 
way as is suggested for the Batignolles tunnel. Passengers 
would appreciate any improvement, and the oost would, we 
should think, be a comparatively small matter when one 
considers the vast рео which the G.E.R. traffic 
has now assumed, and the enormous number of trains which 
have to pas through the tunnels every day. Some of our 
readers may remember the method of tunnel lighting in 
vogue on the Liverpool Overhead Electric Railway. The 
trains, on entering the tunnel (about half a mile long) are 
automatically lit up from copper conductors suspended from 
the roof of the tunnel, collectors being fixed on the roofs of 
the carriages. These lights are fed off accumulators, so that 
if a train should be stopped in the tunnel due to a “short.” 
on the line, the carriages will not be in darkness, 


Correction.— Messrs. Brown, Boveri & Co. call our 
attention to the fact that the majority of their alternators 
are of the ordinary fly-wheel type, and that they only con- 
struct inductor alternators in exceptional cases. We regret 
the obvious slip, which occurred in our notes on the ‘Swiss 
Tour last week. 


Electro-Harmonic Society.—The programme for this 
evening's Smoking Concert at the S ciety’s new rendezvous, 
“The International Hall, at the Café .Monico, Regent 
Street, W.,“ is а bright and cheerful one, the humorous 
element slightly preponderating. Recitations, violoncello 
and piano solos, ventriloquial sketches, ballads and 
humorous songe, ought to ensure an enjoyable ш for 
members and friends at the opening entertainment of the 
1899-1900 season. | 


Chicago Prosperous.—Oar New York namesake says 
that a careful canvass of the leading wholesale houses of 
Chicago shows that the increase in the volume of trade in 
electrical supplies for this year over the total figures for 1898 
is estimate d at $3,000,000. 


Kashmir Railway. — We are informed that the whole 
of this project, of which we gave an outline in a recent 
issue, was carefully examined by Mr. R. E. Crompton during 
his recent visit to India, and that the decision to construct 
this, the longest electrical railway in the world, was not 
arrived at until after that gentleman had reported very 
favourably on the project. 


— ——— 
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The British Association.—Next year's British Associa- 
tion meeting is to be held at Bradford. It will open on 
September 5th, and Sir Wm. Turner, of Edinburgh, will be 
the president. Glasgow will be the place of visitation for 
1901, and it will be remembered that that is the year of the 
great international exhibition of that city. Belfast may be 
the town for 1902, while Cork is also seeking the patronage 
of the Association. 


Utilising Waste Gases.—We hear that a company has 
jast been formed in Berlin under the auspices of Messrs. 
Siemens & Halske and the Union Electrical Company with 
the title “ Die Deutsche Kraftgas Gesellschaft,” to put down 
plants to utilise the waste gases of blast furnaces in driving 
gas engines and dynamos, &a. TEM 


Manchester Association of Esgineers. — In the 
syllabus of this association for the 1899-1900 session we 
observe the name of Mr. J. S. Raworth, who is to contribute 
а paper on Ostober 28th on “The Generation and Electrical 
Distribution of Motive Power.” The meetings open at 
the Grand Hotel on October 14th with g- coil gathering. 


Marriage.—Oa 17th inst, Mr. F. A. B. Lord ( 
sentative of Messrs. W. Е. Dennis & Co.), was married at 
West Hackney Church to Miss Constance Stapleton, of Stoke 
Newington. | | 


Wanted, Competent Telephone Engineers.—The 
New York Electrical Review says :—" Nothwitbstanding the 
fact that the telephone in its present state of development 
affords, in many instances, a perfectly satisfactory service to 
the subscriber, there are many im t problems in tele- 
phone engineering yet unsolved. This leads naturally to the 
inquiry: Why are there so few really competent telephone 
engineers? It is a most attractive field of work and offers 
certain rewards to those who enter it with a proper know- 
ledge of their profession.” 


f. Paris-Berlin Telephene.—It is reported from Paris that 
negotiations for the establishment of telephonic communica- 
tion between Paris and Berlin have been successfully con- 
cluded. The laying of wires will commence immediately. 


Lecture.—On Wednesday, Prof. J. Wertheimer in- 
sugurated the evening class session at the Merchant 
Venturers Technical College, Bristol, by a lecture (illus- 
trated by lantern and experiments) ор “ Tesla's Experimenta 
with High Frequency Currents.” 


Darwen Electricity Works.—The public inauguration 
of the щн electricity works and dust destructor plant 


took place on Wednesday, 27th inst. 


NEW COMPANIES REGISTERED. 


- Alliance Fire Apparatus Company, Limited (68.647): 
—This com was registered on September 2204, with a ca 
45, 000 in A shares, to acquire the agency business sss pen at 
k Works, Shepherd's Bush, and elsewhere, by J. E. 
Spagnoletti & Orookes, for the sale of American fire preventing and 
extinguishing apparatus, and to carry on the business of electrical 
and general engineers, &o. The number of directors is поё to be 
less than three nor more than five; the first are H. 8. Smith, 
J. E. Spagnoletti and G. L. Beasley; qualification, £500; re- 
muneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Aluminium Company, Limited (41,104).— 
This company's annual return was filed on August 950, when the 
entire pps of £300,000, in 20,000 preference and 10,000 ordinary 
shares, all of £10 each, was taken up; £132,220 is considered as paid 
on 13,222 shares, and £10 per share bas been called up on 16,770 pre- 


ference and eight ordinary ; £167,780 has been paid. 


CITY NOTES. 


" 


ё THE accounts of the Belfast Corporation elec- 


Belfast tricity undertaking show important changes, 
Corporation and the comparison of 1898 with 1897 is note- 
Electricity worthy in the history of the undertaking, as it 

Accounts. covers the transition period between the old and 


the new crler of things. Oar readers will 

Gas and 8 ! | 
Driven aden, ^ remember that Belfast originally started with a 
Мес -gas engine plant laid down upon the recom- 
mendation of Prof. Kennedy. Anew station designed by the borough 


electrical engineer, Mr. Victor A. Н. M'Cowen, containing steam 


plant, was started in July, 1698, and the increase in capital expendi- 
ture is, therefore, considerab‘e, bat is more than met by the extra 
ontput and rapidly rising gross profit. 

The general state of the undertaking is shown by the following 
figures: 


: 1897. 1898. Increase. 
Total capital expenditure . £52,066 296,877 244211 
Nambor of unite sold ... 201,833 856,526 154,694 
Namber of lamps connec'ed ... 21,000 38,500 17,500 
Gross revenue ...  ... £5,266 28, 225 £32,959 
Gross proſꝑt ... .  £9,902 £8,882 21,590 
Average price per unit sold ... .. 604d. 41d. —0634. 


The revenue from sale of current has fallen nearly two-thirds cf а 
penny; the other items of revenue common to both years under 
review show together a drop of the tenth of a penny, but a small item 
of “sapply of lamps” in 1898 gives a plus value per unit of the 
hundredth of a penny. As a net result, the gross revenus per unit 
has gone dowa nearly 2d. | 


Ваукнов BraTEMNNT. 


ra Be unit. Co. T Per unit. Increase. 

Sale of current .. £5,076 604d. £80389 5 41d. — "68d, 
Meter rents 140 164. 171 12d. — Odd. 
Supply of lamps "S „ 12 ‘Old. + 014. 
Sundry ie. > ae 50 ‘06d. 8 "00d. —'06d. 
Gross revenue .. £5,206 626d.  — 28,225 5541. — "73d. 


-——— э тм мзш — — 


In the Costs statement the item of “fuel” includes gas used in 
the old station and coal in the new works. Mr. M'Cowen has 
included in the item of coal all that used for running the new plant 
and testing same. Notwithstanding this the cost per unit for the 
fuel shows a reduction of nearly }4.0n the 1897 figures. Also he 
states that the cost of coal used per unit sold for 1898 works out at 
O'88d. against 1 224. for gas fuel used in the same year, or a reduc- 
tion of 0 34d. per unit. He further hopes to improve very consider- 
ably on the fat] figures this year. 


Cost or PRODUCTION. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. 


V £1,094 1804. £1,588 1°07d. 23d. 
Oil, te, ter, ! ue m 
room soren. 127 18d. 213 14d. - O14, 
Salaries and wages incurred 
in generation and dun 656 78d. 31,156 78d. 00d, 
bation. ) 
Repairs and maintenance of 
buildings, engines, bo em, 998 404. 291 *19d. - 21d. 
dynamos, &o. | 
Works’ cost. . . 42,215 263d. £3,243 2*18d. — 4d. 
Rents, rates and taxes 283 88d. 305 20d. — 134. 
Management резе - s 
salgries of managing еп 339 41d. 383 „26d. 16d. 
gineer, secretary, clerks, | 
&о. 
General шыу ыш! | : 
charges, stationary and i 
рнк iae char рап ) 197 17d. 391 26d. +091. 
insurance 
Other expenses .. 21 *09d. +024. 
Total costa . £2974 354d. £4343 9-99d. — 62d. 


The only increase shown їп tke costs’ sheet are in the establish- 
ment charges and sundry expenses, notwithstanding the material 
rise in gross wages; the increased output kept this item at the same 
value per unit. The proportion of gas and ocal may Ъз indicated 
thus :— 


1897. 1898. 
Units generated by gas . 201,832 at 1 90d. 195,000 at 1°22d. 
| per uni*. per unit. 
Units generated by coal А 161,526 at 88d. 
per unit. 


Increase, ~- 
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The following figures are interesting :— | 
: 1895. 1806. 1897. 1808. 
Total efficiency oe o. 91% 988% 892% 894% 
Loss in batteries es 67% 39% 54% 53% 
Loss in mains . . 29% 2:395 5'4% 53% 
The profits were appropriated as follows :— 
1997. 1898, 
Interest on loans .. es .. .. £1,105 £2,786 
Sinking fund for repayments ..  ..  .. 197 175 
Hire of gas engines ИИ 518 
Net profit carried forward 1,060 409 
Gross profit £3,292 £3,881 


—— 


British Electric Traction Company, Limited. 


Tu directors’ interim report states that considerable progress has 
been made ín various dinctions by the company and by its sub- 
sidiary companies. Lines have been opened for traffic by the 
Potteries Electric Traction Company ара the O'dhem, Ashton, and 
Hyde Electric Tramwaye, and the Dudley, Stourbridge, and District 
Electric Traction Compapy’s tramways, referred to in the last report 
as in courte of conversion, were opened for traffic by electric traction 
on July 26th, and the receipts have materially improved. The light 
railways are in active course of construction. The crder for exten- 
sions of the light rsilwsys bas been granted by the Ocmmissioners 
subject to the spproval of the Board of Trade. Several other lines sre 
nearing completion, and it is anticipated that they will be opened for 
traffic before the clcse of the year. During tbe past session various 
additional powers have been secured. A concession forthe construc- 
tion and operation of electric tramways in the Oity of Nelson, British 
Oolumbis, bas been obtained by the compsny and others interested 
in the undertaking, and the work of construction has begun. The 
existing tramways in Auckland, New Zealar d, now worked by horses, 
have been acquired, and a new company has been formed, called the 
Auckland Electric Tramways Company, to take over the same, and 
also a concession for the electrical equipment of the lines and exten- 
sion of tenure. The financial year will not close until March 31st 
next, but the directors have decided to pay an interim dividend on 
the sharos for the nine months ended September 30th at 
the rate of 6 per cent. per annum. Warrants will be posted on 
October and. | 


The Direct United States Cable Company, Limited. 
—The board bave resolved upon the pemont cf an interim dividend 
of Ss. pex share, free of ircome-tax, being at the rate of 3 per cent. 
por annum forthe quarter ending September 30th, 1899, such divi- 

end to be payable on and after October 24th next. 


City Meetings.— Yesterday (Thursday) afternoon, meet- 
ings of the Halifax and Bermudas Cable Ccmpeny and the Direct 
West India Cable in gh were held at 38, Old Broad Street. The 
proceedings were priva 

Reuter's Telegram Company, Limited.—The directors 
have declared an interim dividend at the rate of 5 per cent. per 
annum, tax free, for the half-year ended June 30th. - 


Eastern Extension Telegraph Company.—An interim 
dividend of 2«. 6d. per share has declared for the quarter ended 
June 30th last. 


TRAFFIO RECEIPTS. 


and Fleetwood Tramroad OCompany.—The receipts for the 
week ending September 25rd. 1°09. were 4888 Ss, 11d.; receipts for week 
ree 11 28rd, 1898, £870 17s. d.; aggregate for half-year to date, 


Bristol Tramways and Carriage , Limited —The for the 
` week ending September 22nd, 1800. were £8,420 03, 4d. ; corre period, 
1898, £2,992 16s, 6d.; increase, 2497 8s. 10d. 


e Ону red онн говгав eal Mag et Atel койры ш rt тк 

ending September Mth, were 4914; week ending September 25th, 1898 
decrease, £19. Total receipts for half-year, 1899, 12,201; total 

etn er corresponding period, 1898, 412,812, decrease, 4111. 

open, 


fhe Dover Corporation Electric Trsmways.—The receipts for the week 
ending September 28rd. 1899, were £279 0s. 8d.; week ending September 24th, 
1898, 2216 123, 6d.; increase, £62 78. 9d. Total receipts to date, 1809, 
47,662 18. 0d.; corresponding period, 1898, £6,207 9s, 8d.; increase, 21.454 
lis. 4d. Miles of track open, 1899. 8; 1806, 8, Oar miles run, 1899, 5,20 
1598, 8,813. Number of oars, 1899, 12; 1898, 11. 


The Dublin United Tramways Company.— The recei for the week endirg 
day, September 22nd, 1899, were as follows:—D. U. Т. Co., horse carr, 
21,142 68. 0d. ; ditto, electric cars, 22,009 11s. Id.; D. B. D. Co., electrio carr, 
#849 188. 11d.; total. 24,001 168.; corresponding week last year—D. U. Т. 
Co., horse cars, £2 426 16. 7d. ; ditto, electric cars, £469 189. 2d.; D. B. D. Co, 
electrio cars, 21,029 Os. 7d.; total, £8,965 10s. 4d.: inoreate, £86 5s. Ва, 
Aggregate to date, £65,319 Is. 7d.; aggregate to date last year, £53,752 
бв. 5d.; increase to date, £1,596 16s. 2d. Worked:—The mileage open is 25 
miles electrically, 19 miles by horses, as against 19 miles electrically, 
and 80 miles by horses, for the corresponding period last year. 


The Halifax Co tion Tramways. — The receipts for the week ending 
September 24th, 1899, were £554. Miles of track open, 10. Car miles 
run, 11,371. Number of cars, 31. The receipts for the week ending 
September 2*th, 1898, were £270. Increase, £814. Miles of track open, 34. 
Car miles run, 8,675, Number of cars, 10. Total receipts to dato, 1K99, 
from April 186, 1899, £15,180; total receipts to date, 1898, from June 29th, 
lous, £4,703, 


The Liverpool Overhead Raſlway Oompany.—The receipts for the week endin 
September 24th. 1899. amounted о 44.888 corresponding week last year 
81,680 (visit of Channel fleet); decrease, £297. 


The Bouth Staffordshire Tramways Company.—The receipts for week ending 
September 22nd, 1809, were £667 158. 34. ; receipts for 88 weeks, 


£25,252 14s. 6d.; week ending September 28rd 188 £645 178. 114.; aggregate 
receipts for 88 weeks, £23,010 8s, 6d. ' І 


STOCKS AND SHARES. 


| Wednesday Evening. 

ANOTHER week of steady, depressing dullness has fallen to the lot 
of the electrical markets. The magnetic influence of flat prices all 
round the Ste ck Exchange crept (ven into the Traction department. 
In fact, it is difficult to discover one solitary apot of cheerfulness in 
any of the electricity sectiors. Business, remains as dull as ever, 
orders are few ahd far between, and when they come they are nearly 
all to sell. Telegraph issues have tottered somewhat, but, curiously 
enough, it is among them that tbe single rise has occurred that 
saves our lists from presenting an unbroken series of falls. 

Supply shares maintain their ncminal quotations hardily, even 
Ойу of Londons being scarcely sltered from what they were a 
week ago. The making-up price, however, favoured the bears, being 
fixed at 11% against 111, the making-up price on September 13th. 
Cheleea 4j per cent. Debenture Stock has lost several points, but the 
company’s shares are unchanged. Nor are Metropolitans altered, 
despite the falk of negotiations between the ccmpsny and the 
Marylebone Vestry for the acquisition by the Vestry of the Metro- 
politan’s work and plant in Marylebone. The market is looking on 
with languid interest, somewhat sceptical of the talk approaching a 
businesslike head. Definite information is not obtainable as to the 
date when tbe Charing Cross Oompany will make its new emission of 
capital, and the romcurs a float bave no practical foundation. No 
quotable alteration has occurred in Nernst 7 per cent. Preference 
Shares, bat the tone is easier in view of the special settlement on 
October 12th. 

Eastern Telegraph stockholders are evincing grave anxiety at 
the outlook, and every day brings more and more stock into 
the already loaded market. Consequently, there has been 
another heavy relapse, and the price has given way j every day on 
an average during the last fortnight. Some selling has also taken 
place in Eastern Extension shares, the price of which has kept up 
remarkably well until the last few days. Anglo-American issues are 
weak, and the slump in Yankees is pointed to as the real cause of the 
fall. West Coast of America 4 per cent. Debentures furnish the one 
rise alluded to in our introductory paragraph, and the price has gone 
up 1 to 103%. African Trans- Continental Telegraph are worth 
keeping. Тһе shares are, we believe, mostly in the hands 
of Mr. Cecil Rhodes, but a few were taken up by the 
public, and Mr. Stead’s recent articles are likely to cause some 
demand for the shares as “long-shot” investments. Wireless Tele- 
graphs are inanimate at 5j – 6. 

The railway market is chiefly notable for a fall in Waterloo and 
Citys to 1014, a price which seems quite high enough. Stock 
Exchange opinion leans to par as being a fair quotation for the 
stock, at any rate for another two or three year, until the line begins 
to stand on its own metals. 

British Electric Traction Preference fell ба. оп a nervous holder 
attempting to realise his shares in a market that didn’t want them. 
The Ordinary keep steady, and bargains are often arranged at the 
medium of the officially-quoted price. The interim report and 
dividend has no effect upon the price of the Ordinary. Tramway 
traffics continue good. Buenos Ayres and Belgrano reported an 
increase, пр to August 27th, of £937, and the Ordinary shares 
hardened a trifle, to 3. Of all the electrified lines, this perhaps is 
the one most likely to produce the best results to a buyer of the 
shares to-day. The company is doing capital business, and the price 
of the Ordinary has every prospect of quietly advancing to par (£5). 
Anglo-Argentines are moving in the same direction, but their progress 
is very slow, and is likely to be until the electrifying work is com- 
pleted, and the New Preferred stock can be issued. The traffic for 
last week showed an increase of £588, which is considered good. 
Tramways Union continue to dribble into the market, mostly in odd 
numbers, and the price is weak. 

The telegraph and manufacturing department is steady to 
hard.  Henley's new shares are 13. We understand that 
the certificates are on the eve of Issue, and when they are ready the 
shares will be reinstated in the Official List. There is a small pre- 
mium on the Preference of about 7s.64. Willans & Robinson are 
102. Telegraph Oonstruction and Telegraph Manufacturing exhibit 
no alteration, | | 


Vol 45, Na. 1,140, Ваттимвив 20,1500) THE ELECTRICAL REVIEW. 


581 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


FIRN ё Business done 
Present AME Di tor Е osing uring 
Issue. ч Share.) the last three years. Bept. 20th о 27th. Fefe , 
1896. | 1897. сыйы Lowest 
124, 400 African Direct Telegraph, 4 у 4 Ha ose eee eee 100 eee eee coe 100 —104 100 —104 ee 
26,000 Amason Tel elegraph, oe 10 eon eee eee 8 == & 8 = 4 eee eee 
125,000 Do. . 6 x Debs. ái , Nos. 1 has 1, 250 Red, 100 i .. | 85 — 90 85 — 90 nee - 
„5001 Anglo-American Telegraph Ке aes es Stock 22 188] 8 $ £8 03 — 06 62 — 65 634 | ... 
8,047,220! 6 95 Pref. ы Stock ES бе| 6 6 Ф 114 —115  1134—1144 | 1141 | 1124 
8,047,2201 Do; ds тее е wee .. |Btock, ... .. |188.96]-1443— 143 141— 148 14$ | 148 
205,151 | Brazilian Submarine Telegraph oe | 1017917 9 | ... | 144— 15} | 14à— 15} 158 14:3 
75,0001 Do. do. b Debs. 2nd series, 1906 баг ee 255 .. 1107 —111 107 —111 rm iss 
44,000 Chili Telephone, Nos. 1 to 44,000 eee ese eee 990 5 4 $ 4 $ oon 8 8 LEES ове 
10, 000, 0006 Commercial Cable 100 | 8 8 8 2188 —193 188 —193 i2 aes 
1, 883, 531 Do. do. Sterlin 500 year 4 % Deb. Stock Red. Stock! ... $us .4. |104 —106 104 —106 1063 | 1044 
850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 là 1 i— 1 1— 1 "T -— 
16,000 Oube Telegraph eee eee 006 0 00 eee ooo eoe 10 8 7 8 9 57 10 9 T 10 eee ee 
6,000 Do. 10 Pref. ee ees eae see eee 10 10 10 10 18j— 193 181 — 194 280 006 
13,981 Direct Spanish Telegraph ees ГІТ) eee ee ee 5 4 oes 4, — 4 — 4 ee 
000 Do. 195 10 Oum. Pref. TY) . 5 10 10 eee 95 — l 94— 1 ese e 
80,000 Do. 44 Debs. TII es 50 eee eee eee 103 —107 103 —107 eon eee 
60,7101 Direct United Bus Cable See è 20 | 3 Ф | 84% | 34% | 112— 124 114— 12} 1115] 113 
120,000 | Direct West India Cable, 44 % Reg. ‘Deb. . iss 265 „‚ 100 b , 100 —108 100 —108 es © 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 64% 7 95, 7 % 145 —150 142—147 1464 | 142 
1,795,000 Do. a Pref. Stock 100 |... s ,. | 99 —102 99 —102 1004 | ... 
89,900 Do. Debs., oe Au t, 1899. 100 | 5 5 sus 28 dee? РЕ dis све са 
1,482,268 Do. Mort. 'Deb. — zax „Stock 4 4 . 117 —122 117 —132 i35 ; 
250,000 | Eastern Extension, 3 aa China Telegraph ... | 10 | 7 7 7% | 144— 143 | 14 — 144 143 3H 
16,2001 Do. 5 V (Aus. Gov. Bub.) Deb., 1900, red. ann. 100 5 V 5 % Le 99 —103 99 —108 M 
drgs., red: 1—1,040, 8,076—4,826 
64,4001 Бо. n ge 1,050—-8, 076, 4,827—6, 100 | 5 $ b wee 1100 —108 100 —103 P T 
820,000 1 s са 1 b.. ee took 4 4 eee 116 —121 116 —121 006 ove 
8 Т egrap 5%, Mort. Deb., — = 
85 1000 1900 ro үс Dein b Mort, 2843 100/535 . [99 10 0 1 
46,5001 Do. do. bearer, 2,844 to 6, 100 5 eet #00 100 —108 100 —108 eee 006 
осо i 477 ' Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 asi .. 1101 —104 101 —104 ЖЕ i 
Do. 4% се Mt. Debs. (Mauritius Bub. b.) 1—8,000 | 35 4 e „ 102 —105% |102 —10695 | 1043 | .. 
r4 Globe NIAE Trust eee ene ees eee eee 10 4$ 44 97 10#— 11} 1 ae 11 11 103 
% Pref. iss wei | 10/6 6 6 14$— 153 143 — i 154 | 14% 
180.000 Groat Northern Talograph а eee Debs ТҮ 10 10 10 TII 80 == 33 30 — 82 30} oon 
ermu able, 4 lst Mort. T = = | 
89,500 within os. 1 to 1, 200, Bed. } 100 eee ees ee 100 108 100 103 eee eee 
17,000 | Indo-European Telegraph __... au "m We de 10 $ 10 7 10 % | 48 — 52 48 — 53 T T 
100, 000 London Platino-Brasilian Telegraph, 6 €, Debs. ... ees | 100 | 6 6 „. 106 —109 106 —109 "m 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 ... 1135 x wes i— 3 1— i "i e 
84,000 Do. do. 69 Pref., Nos. 1 to 84,000 1 us ЕР yee j— 1 4— 1 sae 2 
490, 000 | National Telephone, 1to400,000  ... ies ése vs 5 | 5 6 |6 bi— 654 53— 58 5760 5575 
15,000 Do. 6 Cum. let Pref. eee eee eee 10 6 6 6 18 — 14 13 — 14 eee eee 
15,000 Do. 6 + Cum. 2nd Pref. . 10 | 6 6 6 18 — 14 13 — 14 134 “a 
350,000 Do. 5 N Non-cum. 8га Pref., 1 to 250,000 5 8 5 5 54— 53 51— 54 6r 54 
1,829,471 Do. Deb. Stock Red. Stock 8j 8i 34 99 —102 99 —102 100% 1003 
| 171, 504 Oriental орон leo., Nos. 1 to 171,504, fully paid 115 5 5 i— 1 4— НТ dos 
100, 0001 Pacific and European Tel., 4 [2 Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |108 —106 |108 —106 са ә 
11, 889 Reuter’s eee II * eve eee see ees 8 § 5 ee 7 == 8 7 T 8 ee ees 
8,881 Submarine Cables Trust eee II. eee eee eee Oert. [rri eae "17 130 —135 180 —185 oe eee 
56, 000 United Biver Plate зерна. ae TY] 00е II 5 б Ф 6 V oe 42— 5 = ee ee 
151,7881 | Do. do. 5 % Bebe eee [I eee Stook вог eve TIT 104 —107 104 —107 ee ee 
200,000}; West African T 5 Ф Debs. ... ess 100 5 85 |... | 99 —1(2 99 —102 у» - 
80, 008 | Weat 8 America, Nos. 1—80,000 and 58 ,001—58,008 N . sei ss i— 1— 1 T © 
150,000 Do. 4% Debs., 1—1,500 Bres. Bub. Tel. 100 eee eee IIl 101 —104 102 — 106 oe ove 
880,021 | Western т Brazilian Tel ph 4 Deb. Stock Red. ... Stock) ... ss 1104 —107 |104 —107 а 8 
88,821 West India and Panama Pele egraph ... ies 6. | 10 | 1 и 14— 11 14— 14 е. T. 
84,008 Do. do. do. 6 V Cum. lst Pret. ..| 106 6 sse" И 9 1 102 104 | . 
4,669 Do. do. do. 6 Qum. 2nd Pref. eee 10 6 6 oes — 9] ee oe 
80,0007 Do. do. do. 5 Y Debs., Nos. 1 to 1,800 | 100 5 5 „ |104 —107 |104 —1lu7 T: ies 
158, 1001] Western Union of 0.8. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 Ф | ... | 98 —108 98 —108 “ ses 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Bleotricity upp “ы : e9 |7 * 8 % 10 — 11 " — 11 10117 
84,000 eObelsem Шей Zuppiy, Ord., “2 йе, 5 8 5 6% 6 % А А st E ae 
[] °з [IINE eee eee 
100,000 Do. d "PP. V Deb. ‘Stock Bed... stock $$ 4 .. 1118 —115 110 —112 " РЕ 
60,000 | Ойу of London Electric Lighting, Ord. МЕ 10 | 7 10 6 ll — 12 1l — 12 - P" 
40,000 Do. 6 Y Cum. Pref., 40,000 10 | 6 6 6 124— 134 — 184 183 12] 
400,000 Do. 54 Deb. Stock, Sly * at £115) all paid | ... 6% 5 . 125—180 125 —180 |... |... 
40,000 | Oounty of Lond. & Brush Prov. Elec. Ltg. . Ord. 1—40,000 | 10 | я в nil 11 — 114 | 11 — 134 У ТР 
20,000 Do. do. do. 6 X , 40,001—60,000 10 6 „ 6 6 Ф | 18 — 14 18 — 14 18b | ... 
220,000 Do. 4495 Deb. Stock, Prov. Certs (280% to be paid) Rd| 4| =. iis „. | 82 — 85 82 — 85 821 | 83 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 ... 5| .. | 5 7 5 — bij 5 — 53 iss d 
19,601 Hone по pol A Light Supply, Ord., 101 to 19,661 51... | 4 6 8— 9 8— 9 84 8 
12,009 7% 0 ‚ Pref. ... 617% 7 ids 9 — 10 9 — 10 эд ... 
110,000 | London Electrio Supply Corporation, Limited, Ord. agi 8 .. ss 84— 4 84— 4 па га 
48,050 ро. до. о. 6 95 Pref. Boo ux КЕ Ф | 61— 6% n " 
100,000 Do. do. do. 4951st Mt. Db. Stock Rd. |Btock| ... TA .. 1105 —107 105 —107 — v 
62,500 Metropolitan Eleotrio Supply, 101 to 62,500 T" ..| 10159 6 P |5 Ф | 144— 164 144— 154 153 Я 
gan cont Do, Nos. 62,501 to 85, мэра i i 10 4: á: s i m 17 = us к? 
A First Mortgage De ture eae РЯ — 117 —119 M d 
6,452 Notting Hin Blectrio Ше ove eee 10 4 6 6 15 — 16 15 — 16 ees ees 
81,980 | St. James’s and Pall Ма pcr Light, Ord 5 103 114495 |14 16 — 17 16 — 17 102 | 104 
20,000 Do. 7 Ф Pref., 20,081 to 40,080 517 7 7 9 — 10 9 — 10 si ез 
65,000 South London Bleotricity ‘Supply, Ord., 24 paid ees bj .. ixi cis 8j— 38— 4j 3117 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 5 9 Ф 1225 118 95, | 15 — 16 15 —16 158 | 15} 
* Bubject to Founder's t Quotetions on Liverpool Stock Exchange. 
nless sete stated all charac are Toit pid in deferred share м pred as 
x xn Dtvià ff! 8 year and the Gret pari ol tbe ben.. = 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Sec | Dividends t (оо напр week. 
AME, x d otatio 
Issue. N Share. the last three years. Sept. Sth, Заоа 3 
Highest. | Lowest. 
60,000 a „A“ shares, Nos. 1—00,000  ... eec wae 21— 3} 23— 8 T 
90,000 є % lat Mort. Deb. Stock Red. eee oes ee a 97 —102 97 —102 one eee 
80,000 British Electric Traction or "M 10 ves ows 6 * 174— 183 174— 184 18 178 
3,000 Do. do. Cum. Pref. 80,001—60,000 10 өз ds 8 181— 14} 18} — 14 144 | 133 
200,000 Do. do. Perpetual Debenture Stock . "ee ТА -— we |127 —180 |187 —180 130 20 
40,000 | British Insulated Wire 028. Nos. 1 to 40, 000 i 5 "- RES via 11 — 12 11 — 12 SN 
27,500 Do. do. 6 9 Саш. Pref. Nos. 1 to 27, 500 . 5 ... d ini 6}— 60i 01— 62 ме abe 
90,000 Brash Eleol. E ; Ord., 1 to 90,000  .. 8| wil 8 5 11— 2xd| l$j— 2 н 12 
90,000 Do. 4 1 Pep 6 Pret. L, Lio 00,000 2| 4 4 % 6 6 94— 28xd| 24— 2 n 988 
,0001 Do. Stock -— iss 15 os —114 110 —114 zu € 
50,000 Do. Pei 2nd Deb. “Stock oh Hed. ^. Stock 03 —1C6 102 —104 eo vi 
20,000 | Callender’s Cable Construction shares, Nos. 1—20, 000 6 | 10 LÀ 14% 15 `% Ji 14} 184— 14} 148 13j 
90,000 Do. do 44 95 1% Mort. Deb. Stock Red. Stock] ... see 112 —115 5i ese 
85,250 Central London Railway, Shares eee eee eee 10 өөө eee eae De 102 101— 10% 103 We 
178,808 Do. do. ө £8 paid eee eee 10 ee eee * eee ` „өө eee 
61,088 Do. do. e half-shares oeo 5 096 ве eee 43— А 54 44— 54 54 
9 do. Def. do. 000 see b 51— 2 54— 52 ee 
630,0002 ону and South London Railway .. Stock 1K K 13%] 94% 64 — 66 | 64 — 651 | 644 
22,500 do. Shares; Nos. 1 to 23,500 eee 10 ee soe oe 64— ei "am 62 * es 
82,006 Crompton & Oo., gx e Reg. Debs., 1 900 ot? 8 eee eee ee 33 oe 
st Mort. to 
100,000 00, and 901 to 11,000 of £50 Red. f| "| ~ | = | cs [0—13 100—108 |... |... 
99,261 | Edison & Swan Utd. El. Let. ** A" shares, £8 pd. to, 5 6 6 Ф 2— 2 2— 2i 2 . 
17,189 ** А” Shares, 01—017,189 5 6 6 4— 65 4— 5 483 478 
Do. do. a 4 95 Deb. Stock Red. ... | 100 | ... 985 .. | 95 — 97 95 — 97 97 s; 
112,100 | Blectric Construction, 1 to 112,100 ... eee "T oes 2 5 $ 6 6 t 21— 28 2)— 28 23 22, 
25,000 Do. > do. 7 Cum. Pref., ] to 25,000 eee 2 7 7 f 8 — 8 — 3} 9j eve 
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ELEOTRIOAL MACHINERY ON BOARD ВНІР. 
By ALEXANDER SIEMENS, МІСЕ. 
(Section (7, September 20th ) 


Еуввувору is familiar with the great advance in comfort on board 
ship сеце the substitution of electric lights for candle and oil 
lights, and it is only natural that ever since the first application of 
electricity, endeavours should have been made to extend its use on 
board ship. The firet part of the electric system to be developed was 
the generating plant, as 16 was very scon apparent that belt driving, 
oth universally resorted to, was not reliable enough. The 
motion of the ship sffects the working of the belts, and often caused 
the same to leave the pulleys. As a first improvement, Mr. J. B. 
Raworth constructed rope pulleys for an endless rope, which could 
be stretched while ranning by means of a movable guide pulley. 


This rope gear, although it avoided the danger due to ths belt. 


slipping off the pulleys, shared with the belt driving the serious dis- 
advantage of cccupying too much space, which, considesing the 
limited accommodation in ship engine-roome, was a fatal objection. 
About the same time, Brotherhood engines, running at a high speed, 
were first used coupled direct to dynamos, but their construction at 
that time was not very well understood, and the ships’ engineers 
greatly preferred double-acting engines of simple construction. То 
meet their views, and to economise space, Mr. Raworth constructed а 
friction driving gear, which has been extensively used, and merits 
therefore а short detcription. The dynamo is bolted toa cradle, which 
can rock the dynamo about an axis at right angles to the direction of 
the armature spindle, and this carries a pulley of compressed paper, 
which is driven by the fly-wheel of the steam engine, against which it 
is pressed by adjustable springs. The cradle supporting the dy namo 
is placed between the steam engine and the fly-wheel, so that the 
whole arrangement is very compact. After thie gear had been in 
use for some time, Mr. Oharles Hall, the electrical engineer of the 
P. and O. Company, tuggested driving the dynamo direct by a 
Tangye engine at the comparatively low speed of 180—200 revolations 
per minute. Thie type of gencratizg plant bas practically been 
adopted for all modern ships, and it may be observed in passing that 
direct driving is nowadays recognised, even in places where there is 
no want cf espace, as superior to belt driving for all purposes. 

In view of the contention that English practice is lagging behind 
that cf other countries, it is as well to remember that at the Chicago 
Exhibition the two or three direct-driven sets were almost ridiculed 
by the American engineers, who confidently predicted tbat the old 
ет would soon drop this practice and adopt the American 
method of belt driving. As a plant typical of the American practice 
of that time, the power plant of the Brcoklyn tramways can be men- 
tioned, where Oorliss compound engines drove a fly-wheel from which 
a belt 5 feet wide drives two dynamos on the first floor of the building. 
It is needless to гау that direct driving is now as much in ure in the 
United Btates as it is here, and, in fact, everywhere. There cap, 
therefore, be little donbt that the type of generating plant 
adopted on board ship bas reached a stage in its development 
which, no doubt, will be improved, but will not be materially altered. 

When electricity was introduced upon Her Majesty's ships, some 
inconvenience was caused by the magnetic field of the dynamos, 
affecting the sbip's compasses in cares where iron bulkbeads happened 
to be near the dynamcs, and extended to the neighbourhocd of the 
compasses. In order to guard against eventualities of that kind, it 
is now usual to employ ironclad dynamos on the men-of-war. For 
the same purpose the distribution of the electricity is in most cases 
effected by the double-wire system, the fl,w and return wires being 
laid side by side to all points of utilisation. These conductors form 
the most valuable part of the electric system, through being easily 
adapted (о tke scanty accommodation on board, readily repaired 
without danger arising from their being damaged when they are 
properly fitted up, and easily tested to ascertain that they are in 
working condition. Such qualities contributed not a little to the 
speedy introduction of the electric light, but they are etill more 
appreciated for the distribution of power. The larger the ebips are, 
the more i£ becomes necessary to supplement manual labour by 
mechanical power, and it is a trite ssying that modern hips 
are nothing but machine shops. Until lately it was usual to 
drive all this auxiliary machinery by small steam engines, or by 
hydraulic power, and this necessitated a network of piping all 
over the ship, which is difficult to arrange neatly, d wbich 
gives endless trouble through leakage. In addition, there 
are waste products from all the auxiliary steam engines, 
and their disposal requires additional pipes and complications. All 
this inconvenience is avoided by employirg electric motors, and for 
certain purposes, where the load on the motor does nof vary much, 
they have been generally introduced. That their use has not been 
more extended is dueto the difficulties which arise from variations in 
the load on the auxiliary machinery. Taking the case of a winch ured 
to warp a ship, it frequently bappens that the strain on a cable 
increases sufficiently to stop the movement of the winch altogether, 
and this would cause the current through the electric mctor to riee to 
а dangerous extent. It is impracticable to protect the motor by a 
fuse, as the interruption cf the circuit through the blowing of the 
fusea would allow the etrain being taken cff the winch, ard in most 
nautical operations it is necessary to keep the strain on. There are 
two methods in use to overcome this ditlicul!y—one is to employ 
thunt-wound motors, running ccntinucusly, and operatirg the 
winches, &c., through friction clutches; and the second is to employ 
special cut-outs in connection with series-wound motors. By these 
cut-outs the current through the motors is not interrupted altogether, 
but if the winch or other machinery is stopped so that the current 


becomes ехсеєвіче, the maia circuit is interrupted and a by-pass only 
left, in which svffisient resistance is inserted to allow only the 
maximum safe current to pass. 

As anexemple of the first method, a steering gear and rudder 
indicator may be mentioned, which are constructed on similar lines, 
the indicator being, во to speak, a working model of the steering gear. 
A shant-wound electric motor replaces the usual steam engine and 
turns the main shaft of the steering gear backward or forward by 
means of clutches, which are actuated by currents sent from the 
bridge. The current through the magnets actuating the -clutches is 
interrupted automatically by the movement of the rudder-head, and 
& new impulse is wanted from the bridge before the steering gear 
will move again. For the convenience of the quartermaster, the 
contact-making apparatus on the bridge is designed in the usual 
shape of a tmall steering-wheel, во that it does not differ externally 
from the wheel used with steam steering apparatus. Oa the pudder- 
bead a similar contact apparatus in fixed, which controls the solenoid 
clatches of the rudder indicator on the bridge, which is, as stated above, 
a working model of the steering gear, and shows the quartermaster the 
exact position of the radder-head. Such an indicator has been in use 
cn the ss. Faraday for some time, and has given complete satis- 
faction, so that it is contemplated to substitute the correspond- 
ing electric for present steam steering gear as 
soon ss room can be found for larger generating plant. Here, 
again, appears an obstacle to the introduction of electric 
motors on board, and it can only be overcome by designing the 
engine room for the accommodation of powerfal electric generating 
plant. There is every indication that this requirement is now being 
fully recognised, and that in future it will be possible to ntilise 
electric motors in connection with all aui machinery, and the 
absence of all pipework outside the engine room and boiler space 
will greatly increase the safety and convenience of working ships. 

Sometimes it has been suggested that the main engines of a 
trans-Atlantic liner should also be worked by electricity, either 
on the plan adopted by Mr. Heilmann for locomotives or by 
means of so:umulators. Although this may seem feasible at first 
sight, our present knowledge is not sufficiently advanced to make 
& practical test of either suggestion. Marine engines are the 
lightest per horse-power that are constracted. It would, there- 
fore, not be possible to put smaller engines on board to generate 
electricity than those now used to drive the propellers direct. 
It is, therefore, self-evident that the Heilmann system cannot 
be economically applied for the main enginos of ships. Equally 
impossible would it be to use accumulators for driving electric 
motors connected to the shafts, as their weight would 
greatly exceed the capacity of the ship. This is easily shown by the 
consideration that a 6,0CO-ton ship propelled by 8,000 I. Р. will take 
about 150 hours to cross the ocean, equal to 1,200,000 K P.-hours. 
Fairly efficient accumulators give about 10 watt-hours per pound of 
their weight, so that a H P.-hour can ba obtained for 75 lbs. of accu- 
mulators, The ship in question would therefore have to load about 
40,000 tons of accumulators for the trip across the Atlantic. No 
deren Sada cent een ee ee 

с 8 to at the pro prope pse y 
for long distances; for the present, it has only been proved to be 
“ advantage to drive electrically the auxiliary machinery on board 
ship. 


Discussion. 
Sir WM. WurrB called upon Mr. Mark Robinson to open the dis- 


cussion. 

Mr. Ковімвом said he had very little knowledge of the subject of 
electrical machinery on board ip, but he knew something about 
direct-driving. He was glad Mr. Siemens had made allusion to the 
way in which England led in the matter of direct-driving, becuse 
he had seen accounts published of what had been done in America, 
in which it seemed that direct-driving had only taken its rise in 
America a few years ago. That was not the case. It had been sug. 
gested that they should drive lirers across the Atlantic by accumu- 
lators, notwithstanding the difficulties. He felt pained that anyone 
had suggested that they should go across the Atlantic by that means. 
They might just as well have suggested the trolley wire; it was quite 
as practicable. | 

A speaker asked if it was easier in practice to repair the wires on 
board a ship than the pipes leading hydraulic pressure to the guns 
and different engines. 

Bir FREDERICK BRAMWELL gaid he was inclined to doubt Mr. 
Siemens’s assertion that the hydraulic pipes on board ship were sub- 
ject to leakage. He bad never heard that complaint, and he could 
not imagine that small joints like those could suffer. Steam pipes 
with an exoeedirgly bigh pressure did suffer, but he did not know it 
was 80 with hydraulic. 

After a few further remarks from Bir Frederick regarding a method 
of operatirg winches sometimes employed for unloading the cargo 
from merchant ships, | 

Bir УЙпшлАм H. Warre said that he had had a somewhat extended 
acquaintance with electrical machinery on board ship, it being one 
of the few responsibilities which he had to bear in connection with 
the Navy. Hə was inclined to think, although he was speaking from 
memory, that they began direct driving in the Navy at an earlier date 
than Mr. Siemens had mentioned, and he was certain they began the 
applications of electricity a good deal more than 20 yearsago. The first 
spplication they made of internal lighting was in the 7n/lerible, 
which was designed in 1873, and was completed for sea about 1880. 
When leaving for the Mediterranean in 1880 or 1881, they got the 
first specimens of incandescent lamps on board for trial. The em- 
ployment of electric power in warships gave, of course, the means of 
transmitting power for running motors with many obvious advan- 


tages. Од the other hand, there could be no doubt that electric instal- 
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lations on board ship were exposed to very special conditions of trial, 
and that those conditions might involve their breaking down to an 
extent that land installations would not. Theirexperience in the Navy 
showed that it was absolutely necessary to have special fittings of water- 
tight pattern for distributing boxes, and for many of the other electrical 
arrangements in the engine hold if they were to avoid accident and dis- 
lccation of the working of the machines. Of course, there could be no 
dcubt that as fo simplicity of leads, the smallness of space occupied by 
the wires transmitting the current and in many other ways in a war- 
ship, it was an enormous advantage to be able to use electricity. They 
could sccure an amount of defence, and they could accept conditions, 
which were not possible with either steam or hydraulic power. Oa the 
other hand, up to date, those who had to do with the charge of elec- 
trical appliances upon board ship had been somewhat averse to its 
free and general extension, on the ground that they were not able to 
feel вте of continued efficiency and working, and of the apparatus 
holding good under all conditions met with on board ship. There- 
fore, the temporary policy had been to work up from the small end. 
There had been very great extensions of electrical power, much 
greater than people generally gave them credit for, as not шоу 
was it the popular belief, as Mr. Siemens had said, that Engli 
electrical engineers lagged behind, but still more popular was the 
belief that they in the Admiralty legged still further bshind—in 
fact, that they were in the rear completely in this matter. That 
was not true. It might be said, speaking broadly, that the 
ships designed within the last three or four years contained very 
little ateam-power outside the engine and boiler room departments. 
It was true, as Mr. Siemens had said, that the lib:ral use of long 
lengths of steam piping and of exhaust piping on board ship did not 
conduoe to comfort or to coolness,but it was possible to do two 
things. It was possible to have your steam machinery within the 
engine room, to a very great extent, for example, by putting 
the steam steering engines in the engine room, and not right 
outside. It was possible to employ electricity for many pur 
poses with pe: fect success. It could be employed, and with efficiency, 
for шару purposes for which steam hed hitherto been used. 
Take ships now building, the arrangement was of this nature: 
All the ventilating fans (and there were a great many of 
them, ontaide the engine room department) were electrically driven; 
also the after ca and some of the quick running coal hoisting 
machinery ; in fact, be might say that the only steam pipes that were 
laid to any length in the ship were those that went to the cable 
working machinery forward. That in a warship was placed low 
down in the ship and there was no great inconvenience, but 
up to date they certainly did prefer steam machinery for cable 
and steering work. That was a matter of experience and choice. 
Ooming to the working of heavy guns, there the feeling in the Royal 
Navy, amongst the individual officers in charge, was distinctly in 
favour of hydraulic power; but on the other hand, they were 
employing electrical power for the smaller kinds of guns that 
require power to be applied for working them, and they were 
employing electrical power in many of the operations for heavier 
guns, in the elevators of shot hoists, &c. They had electrical 
fittings in work for 24 to 28 tons weight. He was aware that 
foreign navies had gone so far as to employ nothing but electrical 
power for working guns. Those in charge of foreign ships 
had told him that they had been so worked with certain success, 
but in the English service electrical power had not been employed 
on guns above the 92-inch calibre. There was no doubt that, as they 
. had reached the 9 2-inch s/z», so they would, in time, go on applying 
the same power to larger sizes. The Admiralty had other things to 
consider beside the mode of transmitting power. They had in 
hydraulic power a thoroughly succeseful system, which no claim ever 
made for electricity went beyond. They had no such difficulty in 
the leakage of hydraulic pipes as Mr. Siemens had mentioned. There 
had been cases in his experience where with pipes in the hot regions 
near boilers, and so on, the packing had suffered. They lived and 
learned, and took prccautions, arranging the leads so as to get over 
the difficulty. With increase in steam pressure there was a good 
deal of heating and leakage from steam joints through very small 
effects, which with a slightly reduced pressure would be of practically 
no importance. Increase in pressure was in all its stages 
- accompanied by difficulties, but experience enabled them to overcome 
them. Mr. Siemens had, of course, exploded the storage battery, in 
fact, he should say he had sunk it. Anyone who had made investigation 
had come to the same ocnclusion for himself. He well remem- 
bered when the first sample (f “ bottled” electricity was brought 
over here. He made his way to the people who bad the best 
information on the subject. Their most sanguine expectations had 
made it clear that until there was a radically different storage 
battery intrcduced, it was not practical unless for special purposes, 
and largely for pleasure boats. There could be no doubt that in all 
those matters, that form of transmitting power which was on the 
whole best would establish itself. At the present time there were 
advocates for many kinds of power. Some favoured compressed air, 
some the universal use of electricity, some would have nothing but 
steam, and some, in their faith, hydraulics. He thought it might be 
said of the Royal Navy that they did not look a any mode of 
transmitting power as of universal application, and they intended to 
adopt those powers which would lead to the best efficiency. 

Mr. S1amens, in briefly replying, said that the Section had been 
very mach obliged by the information which Sir W. White had given 
to them to complete that which he should have given in his paper 
bat for the fact that in the several communications with which they 
were favoured from the Admiralty they occasionally received a copy 
of the Official S:crets Act. He was sorry he touched the hydraulic 
pipes. He had been duly squashed out in consequence, It could 
not be denied, however, that if the pipes did not leak, they occasion- 
ally jroze. All precautions taken fre«sing took up space. 
His principal objection to any pipe, whether steam or hydraulic, 


was that it sar! space. He had stumbled over the various pipes 
himeelf. He a great objection to them, and as soon as he 
was able to have all auxiliary machinery electrically driven he should 
do it simply for the convenience. Sir Frederick Bramwell said some- 
thing about oe cargo. Mr. Siemens said that the electric winch 
would do the work in the same manner as the steam winch. The 
difficulty with the electric motor rose when the load on the winch or 
on the cable became so great as to stop the rotation. The danger 
then was burning ont the motor, and they had to that. 
As long as it could turn round it was all right. In regard to his 
statement about 20 years ago, that was approximate; he thought the 
first ship lighted by electricity was the City of Berlin with arc lights 
in 1677 or 1878, and he thought that the first ship of the Ro 
Navy lighted completely by electricity was the Polyphemus. 
could only congratulate the section that Sir W. H. White had given 
a description as to how useful electricity was on board ship, and in 
те of the great authority of Sir Frederick Bramwell, he thought 
it would replace bydraulics in auxiliary machinery. 


SOME RECENTI APPLIOATIONS OF ELEOTRO-METAL- 
LURGY TO MEOHANIOAL ENGINEERING. 


By SRRRARD CowPEn-CorLES, Assoc. M Inst. O. E, M.L.M.E., 
M. I. H. E. 


(Read in Section (7, September 18th.) 


(Concluded from page 496) 
БВвкиввїна to fig. 6, a ie the mould accurately shaped сп its convex 
side to a true parabolic or other curve, and form 
edge B; р is a circular concave sucker formed by a disc of rubber or 
leather, backed with a metal plate, and attached to one end of a 


tube, which communicates with sn exhaust pump x and vacuum 
gauge, and has its other end fixed to a screw rod а; р is a rotary 
wooden bar, having mefal journals attached to its ends. These jour- 
nals are mounted on plummer blocks fixed on the frame. A hole is 
bored throngh the centre of the bar » at right angles to the longi- 
tudinal axis, into which is fixed an internally. screw-threaded metal 
bueh. The screw rod, G, ep with this bush, aud has a hand 
wheel attached to its free end. E is the tank containing the washing 
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or silvering solution. When required for use, the bar ¥ is rotated 
by means of the hand-wheel, until the sucker is turned up into 
the position shown. The concave side of the mould a is then 
placed on the sucker, and the air exhausted from between the mould 
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then, by means of 
when its concave surface 
coated with silver 
washed and polished, 


Fra. 8. 


The mould is now removed from the sucker, and placed so that its 
bevelled edge fits accurately into the corresponding inner bevelled 
edge of the metal ring, р, figs. 7 and 8, which serves to support it in 
the poeng tank, while the metal backing of the reflector is being 


The ring, D, is suspended by means of metal bolts from metal 
cross-bars, D'. These cross-bars are connected by means of the metal 
bolts to a metal frame, which is hinged to the vertical shaft, в, by 
means of a pin, or pivot. This shaft passes through а box, э, and is 
carried on the main frame by means of a bearing, having balls, which 
support the shaft by a collar and allow it to rotate freely. A pulley 
is provided, through which the shaft and the mould may be rotated 
freely by a belt orcord. Attached to the ring, р, by means of small 
очир are an annular baffle plate, G, and an annular stopping - off 

9 K. 

The distance of the plate, a, below the ring, x, is regulated by the 
thickness of the pieces. The object of the baffle plate is 
to prevent the formation of trees,“ or nodules,” at the edge of the 
mirror, and the object of the stopping-off , or plate, is to deter- 
mine the exact size of the mirror. Situated in the tank is the 
anode, 3, which (when a copper backing is being deposited on the 
mould) is of copper. This anode rests upon packing blocks, and has 
vertical rods attached to it, the free ends of which are adjustably 
secured in the metal brackets attached to the sides of the vat and one 
tothe main frame. By means of adjusting these rods in the brackets, 
the distance between the anode and the mould or cathode, may be 
regulated. The tank is fitted with an inlet at the bottom of the vat, 
and outlet at the top, for the supply of the electrolyte; one terminal 
is connected to the mercury box, which is in electrical connection with 
the shaft, в, the cross arms, р’, the bolta; a, and the mould forming 
the cathode, the positive terminal is connected tothe ancde by means 
of the copper strip, v’. 

When first lowering the mould into the solution it is advisable to 
avoid throwing the work of carrying the whole electric oar- 
rent on the silver alone, so the shaft, m, is raised by means of 
pulley blocks to suspend the mould. The mould is then tilted and the 
shaft gradually lowered, кишп the edge of the mould in contact 
with the electrolyte, the circuit being thus established. A thin film 
of copper is deposited on the mould at the place of contact near the 
edge of the mould. The ebaft is then lowered until it rests on the 
bearing, and at the same time the mould is allowed to resume its 
horisontal position. The operation I have just described occupies а 
very brief interval of time, aud the current for a few minutes is worked 
at а pressure of about 9 volts, which is ultimately reduced. 
It is very important that the silver be flashed over with copper 
immediately on immersion in the copper sulphate solution. 
At this stage, the rings, к and G, are not applied, and the 
mould simply rests on the ring, p. The shaft is then rotated, and 
the operation of depositing the base metal continued with a current 
density of about 19 amperes per square foot, and is proceeded with 
until a sufficiently thick coating ia obtained to act as a good ocon- 
ductor to the electric current. The copper solution generally used is 
of the following composition:—Copper sulpbate 14 per cent., sul- 
phuric acid 3 per cent., water 83 cent. The ring, p, with the 
mould in it, is then lifted out of the bath and the rings, x and a, 
applied to determine the size of the reflector that is to formed, 

ter which the mould is again placed in the bath, and the operation 
of depositing the backing proceeds until the required thickness is 
obtained. During this stage the copper is deposited on the mould 
up to the innbr edge of the ring, k, which thus determines the 

eter of the reflector, and also ensures a clean even edge which 
requires no further treatment. After а sufficient thickness of metal 
has been osited on the mould to form a suitable backing to the 
reflector it is removed from this tank, and the reflector backing 
separated by heating. The concave surface of the backing is now 
chemically cleaned, preferably with potassinm cyanide or hydrate, 
and the backing, and then (referring to figs. 9 and 10) Ta in an 
earthenware pan adapted to fit it, where a reflecting and protecting 
surface of platinum or palladium is deposited upon it. The tank, 4, 
is supported on a wooden frame; its height being regulated by means 
of packing pieces. An anode is dpi bcr nds from the main frame, and 
consists of carbon plates fixed in a holder, B, by means of lead strips. 


The carbon plates are arranged to form an approximate curve to the 


mould. The height of the anode can ls "pens by a vertical move- 
0 


ment of the rod, b, which is attached B. One end of a 
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Front elevation | 
Fra, 9. 


connecting rod, c (fig. 10), is pivoted to the rod, р, and the other 
end is pivoted to a revolving disc. The disc is provided with 
a radial slot in which the pivot carrying the connecting rod is adjust- 
able, so that by shortening or lengthening the distance between the 
pivot and centre of the disc, the throw of the connecting rod can be 


ИК; = 3 N 
i | Side elevation 
Fre. 10. 
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regulated. The electric terminals are attached to the metal backing 
which forms the cathode and to the frame carrying the anode holder, B. 
If tho reflector is to have a surface of platinum, the tank is filled to a 
sufficient depth with a solution of platinum composed of a freshly 

recipitated solution of double chloride of platinum and ammonium 
isoo ved in a boiling concentrated solution of neutral citrate of 
sodium. If the reflacting surface is to ba composed of pslladium, a 
solution of palladium ammonium chloride is used. During this last 
process the anode is caused to swing backwards and forwards through 
the electrolyte by means of the revolving diso, in order to obtain an 
even deposit over the whole surface of the reflector and to keep the 
electrolyte agitated, and to prevent the deposition upon the r fizcting 
surface of any foreign matter. 

Seventy to eighty grains of palladium per superficial foot is found 
to afford a good protective coating. The silver-faced refi сіг 
previous to being placed in the palladium solution, is thoroughly 
washed with a hot, weak solution of caustic soda. 

The back of the reflector is usually varnished before placing in 
the bath to prevent local action sstting up between the copper, silver 
and palladium. When sufficient metal has been deposited the back- 
ing or reflector is removed from tbe bath and dipped in boiling 
water, and is then ready to be mounted in a suitable clamping ring 
such as shown in figs. 11 and 12; which is provided with a 
knife-edge, marked r, which holds the reflector against a ring 
of asbestos а, which is placed in a groove which retains it in 
position after the reflector has been carefully centred whilst resting 
on the asbestos ring. 

Re ficctors made by the process which has been described have been 
subjected to a number of tests, and have been found to withstsnd 
exceasive heating without tarnishing. Salt water has been thrown 
cn the reflectors when they have been too hot to touch, the result 
being that the water was driven cff as steam, and the salt left behind 
as white deposit upon the reflector, which was easily removed with 
а wet cloth. A reflector tested at Portamouth had a number of rifle 
bullets passed through it when the parallelism of the rays was found 
to be but little affected. On the other hand the first shot fired at a 
glass refi-ctor splintered it to pieces. 

Some 3-foot mirrors made by this process for coast defence were 

laced in a projector case, in which was worked a 175-ampere lamp 
six hours, during which time the temperature at the top of the 
reflector was found to be about 740° F. On remova) the palladium- 
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faced mirror was found to be quite bright, with the exception of a 
few small stains, which were easily removed with a chamois leather. 
е op palladium does not reflect light as well as a silver sur- 
face which is perfectly clean and bright, silver is found to be quite 
unsuitable, as after being in close proximity to an arc light for a short 


Fra. 11. 
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time the silver tarnishes and the light is greatly reduced in intersity. 
With a palladium-faced тє flector the intensity of light is found to 
remain practically constant, as little or no tarnishing takes place. 
Nickel has been found quite unsuitable. 

The following table gives the actual and comparative amount of 
light 1eflected from various electro-deposited metala; a Bunsen photo- 
meter and standard pentane Jamps were ured : — 


DisrAWCE FROM STANDARD Ілант TO Ёсввек.—Гвест Ілант (а), 
RarLEOTZD Ілант (b). 


ACTUAL REFLECTISG POWBB. 


7. a) 

cms. ems. b 5 
Silver ГІІ) 09 eos 69:5 71:5 000 97 94 
Ohromium " 69 5 71:5 vss 97 94 
Platinum ess 455 69 5 97 a 42 52 
Palladium ves 695 112 - 62 ‘38 

COMPARATIVE. 

Bilver ... ... 100 reflecting power (1) taking Ag. as 100 
Obromium  ... 100 m a 1 - ES 
Platinum ... 74 " is " j И 
Palladium. 64 »" Т » Т »" 


The abc ve tests were made on plates prepared by the same electro- 
lytic method used for the manufacture of the reflectors. 

Researches made by Prof. Potter give a loss of 31 to 35 percent. 
for mirror metal, and Btepbenson found for polished silver at an angle 
of 45° that the loss was about 44 per cent. 

Platinum and palladium possess a reflect ing power inferior 
to that of silver for visual rays, but superior for chemical rays, and 
for astrophotography. 

Some experiments have been made to find out what effect the metallic 


surface directly under a reflecting surface of a thin film of an electro- | 


deposited metal has on the reflecting power. A brass plate was 
polished, silver plated, and then thickly gilded and finished, and the 
amount of light reflected was then determined, after which the sur- 
face was coated with a very thin film of palladium, and the amount 
of light reflected determined again with the following result :— 


Gold surface... РА E 8 „ e 
Palladium surface ... ive sae e. C063 


The amount of palladium deposited on one side of the plate was so 
very thin thet the gold could be distinctly seen through it; the mea- 
surement obtained from this was likewise 63. 

A metal reflector is lighter than a glass one. The weight of a 
26-icch mirror is about 29 lbs., and the weight of tbe ring 132 lbs., 
making a total of 161 lbs., whereas the weight of a glass mirror is 
165 Ida. without mounting. 

Some of the refi. ctors have been tested optically by the process which 
has been extensively used by Tschikoliw. The method consists in 
photographing the image in a reflector cf a white screen 
covered with a black square network, the lines being 02 inch 
thick and 0'2 inch apart. In the centre of the screen a square 
opening is left through which the photograph of the image of the 
network is taken through a pin-hole. The first step is to place the 
reflectorat a distance of from $ to 5 feet from the screen, which should 
exceed by at least 35 percent. the height and breadth of the re flector, 
во as to ensure the image of the network covering the whols surface 
ofthe mirror. The test of the reflector is carried out as follows: The 
surface of the mirror in all Dane is tried by a template to ensure 
that the exterior curves of the surface are not far distant from tke 

bola; the Ele the screen is then photographed, and the 
: атату of the lines indicates any serious errors of the parabolic 
urface. 

Mirrors have also been tested by the Government test, that is, 
placing a number of annular rings of different diameters in front of 
the mirror, and reading оп а scale the comparative fccal length of 


| pn which is hidden by the negative carbon. 


the exposed portion of the mirror, an arc lamp being placed for this 
p e at a distance of about 150 yards. 
essrs. Blondel and Rey have deduced from theoretical ccn- 
siderations that the brilliancy from any point of surface of the mirror, 
or of a mirror projector of the form due to Mangin, is practically 
constant, each point being considered as a source of light, and its 
brilliancy being measured in the direction of the optic axis of the 
mirror. They have recently tested this experimentally, and find that 
the brilliancy is cont tant, except at the mirror, and the central 
To determine the 
rilliancy at any point of the surface, a sheet-iron screen was 
introdaced at a short distance in front of the projector, so as to 
cut off all the rays except those coming from a small area sur- 
rounding the point. The rays were passed through a small hole in 
a sheet-iron screen, ага formed an image of a crater on a photo- 
meter screen interpored at some distance. The illumination at the 


v centre of this image was measured, and the brilliancy at а point of 


the mirror calculated. Finding the brilliancy at each zone of the 
mirror, the total candle-power of the projector is easily deduced. 

On the table are some specimens and sections of parabolic 
reflectors made by the process I have just described; the specimens 
shown are faced with palladium, and one with platinum, there 
is rini а section of a mirror showing the varying thicknesses of the 
me i 

I have here a parabolic reflector which has been fitted up 
as a sound lccator for locating sound at sea. At night, or 
in a fog, it is very difficult to determine from what direction a sound 
comes, but by applying tke flexible tube to the ear, which is attached 
to a small receiver and by moving the reflector in different directions, 
the direction of the sound can be readily determincd ; when the 
parabolic mirror is directly facing the toutce from which the sound 
emanates, the sound can be distinctly heard, and as soon as the 
fc fl-ctor is moved away from the source of the sound, nothing can be 
heard through the receiver. 


ob 


ON THE EXPANSION OF POROELAIN WITH RISE OF 
TEMPERATURE. 


By T. G. Beprorp, B.A., Cambridge. 
‘(Section A, Abstract.) 


Im dircct comparisons of the scales of temperature given by air and 
by platinum resistance thermometers at high temperatures, the 
expansion of the porcelain envelope enters as a small correction. 

the experiments described in this paper, a direct deter- 
mination of the linear expansion of porcelain was made at tem- 
peratures from 0° C. to 830° C. The method used was essentially 
2 en as that described by Callendar (Phil. Trans., 1887, A. 
p. ; 

On a tnbe of Bayeux porcelain two fine transverse marks were 
made at a distance about 91:3 cm. apart. The tube was heated to as 
high a temperature as possible in a gas furnace, and was then slowly 
cooled by diminishing the gas supply. During cooling the variation 
in the distance between the marks was determined by a pair of 
reading microscopes, which were mounted on stone blocks and not 
touched except by the screw-head during an experiment, The readings 
of the microrcopes for a standard length (glass tabe kept in melting 
ice eh taken at intervals. ding : eS 

е temperatures correspon to the length measurem were 
deduced from the resistance of a platinum wire running from mark 
to mark in the axis of the tube and supported on a plate f mica. 
The resistances in ice and steam were taken after exposure to a high 
temperature. The sample of platinum wire from which the piece 
used in these cxperiments was cut is known to baye a value of 5, in 
Callendar's formula from 1:50 to 1:51. The value 5 = 1:505 was 
used, and thus a direct determination of the resistance at the tem- 
perature of boiling sulphur was avoided. An error of 01 in 5 causes 
an error of less than 1° in the calculated value of t at 1. 000 О. 

Four main experiments were made; the results were plotted and 
are reproduced on the accompanying slide. 

From 0? О. to 600° C. the results are reprerented fairly well by the 


formula 
1. = % (1 + 3425 x 107 f + 107 x 10 10 %. 


Abzve 600° C. the pcints are more erratic, but still do not depart far 
on either side from the curve given by the above formula. 

A lepgtb of about 6 cm. at either end of the tube was not directly 
heated by the furnace. Hence there is an uncertainty due to the 
ends (greater at the higher temperatures), since the coefficient of 
expansion varies with the temperatare. 

For cubical expansion the above formula gives 


v, = v, (L + 10275 х 10-7; + 324 x 10-10), 


SIGNALLING WITHOUT CONTAOT. 


A Byst:™u оғ Har wav BSIGNALLING SPECIALLY SUITABLE FOR 
Foa SIGNALLING. 


Paper read before Section G cn Monday, September 18th, 
by Mr. W. 8. Вост, Assoc. M Inst. C. E. 


(Continued from page 494.) 


ABMATUBB RELAY. 
The construction of the arma“ ure relay is shown in figs. 11 to 15. 
The ends of the whole structure or bridge-piece shown, are & 
to the longitudinal pole plates above referred to as shown in fig. 4. 
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Both the iron needles 3 inches long (see fig. 13, s view of the under 
side with cover removed), are both and controlled (or held 
in the central position) by a single horse-shoe magnet, which, as its 


Fig. 1 
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ends do not reach q the бе копае 
fig. 14), to а large extent relieves the of bt. It will 
be that the control of the is due to re on from the 


Rr. ar Ровн. 


bell circuit, being closed by vi ive current passing 

"fo open the relay, 
pressed down sgainst 
the action 


Exams Oroorss. 


The working of the whole apparatus will be best understood by a 
Monde edes / 19, which is a diagram showing the connection of all 
on the en 


outside ones have single needles only, and work in duplicate to give 
the 5 circuits from these needles will be right 
whichever first the is running. The other two armatures 


engine A 
have duplicate d the line-clear signal (both sema- 
phores ef) in conjanction. with 


V reverse running, switches for this par- 
pore (which may be wor by the reversiag lever of the engine} 
a indicate 
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larised tongue acts as а 


There are two batteries with their positive poles connected through 
the two coils of the “relay push” to the two “duplicate action " or 
spot movements, and their negative poles connected to the armature 


Fig. 14, 
WOW 


2 
2 
1 
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БЕ 
Whe 


needles, 

battery tact, 

one wire, is immediately shown by the “du ” spots 
showing different colours and thereafter remain & green spot 


showing for the defective circuit and a red spot for the working one. 
signals will still be 


The running properly operated by the remaining 
As this failure ought never to occur, it might be made a 
strict rule to run slowly in such a case. 


danger coils; о o, working together, give Ше clear; signal; в в show 
red spots, and G а green ones. 


(To be concluded.) 
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MOTOR CONTROLLERS. 


Іх the early use of electric motors for power distribution, says the 
American iciam, the motor itself was simply called upon to 
revolve and give power at a fixed speed. The adaptation of this 
power to the machines driven was effected by belts, cone pulleys, 
friction clutches, &c. Now that motorsare direct coupled, or direct 


Fio 1.—A Patma Parss CONTROLLER. | 


geared to machiner, the speed or torque control, starting, stopping, 
&c., must be arranged for in electric circuits instead of in the mecha- 
nical connections. Different types of machines involve different 
requirements, necessitating a larger number of different controllers. 
Of these the Outler-Hammer Manufacturing Oqmpany, of Chicago, 
Ill., makes a remarkably red үн line, some of the newest instru- 
ments of which are illustrated he: e vith. 

Fig. 1 shows what is called a compound controller for large print- 
ing presses. The rheostat arm is fitted for controlling the speed of 
the motor by three different methods. In starting it first cute out 
the armature resistance, then cuts out the series coile of the motor 
field, and finally inserts resistance in the shunt field circuit. Below 
this rotating arm on the controller is the main switch, consisting of a 
horisontal arm pivoted at its cen're, the two ends constituting the 
two knives of а double-pole switch. This is closed by hand, by means 
of the upwardly extending handle, and is constantly pulled toward 
the open position by coiled springs. When closed it is latched by the 


\ 


> 
[| 


im 


. Fra. 2.—A REVERSIBLE CONTROLLER. 


armature of а small magnet connected up with a number of switch 

buttons and contacts arranged to be automatically closed by broken 

paper or other misbap. The operation of this releases the 

a'm, which is pulled into the open position by the springs. A small 

overload magnet also acts as a relay to operate the same releasing 
t in case the motor is overl . 

g: 2 shows what is termed а reversible controller, which is 
designed for cranes or hoists, and consists of a long arm linked with 
а four-arm dial switch, which serves in the usual way to reverse the 
atmature connections. Pinned to the end of one of these four arms 
is a connecting rod, which serves to push upwardly a cross-head 
carrying carbon contacts on the rheostat connections at the top of the 
controller. The ing rod is slotted, so that the rotating 
switch arm can only push the cross-head up, but cannot pull it down. 
It falls by gravity, and its speed is controlled by a dash pot. When, 


thersfore, the controller is reversed, it pushes the cross-head up 
quickly to the top р poton, in which all resistance is inserted, and 
leaves it free to of its own weight against the dash pot, so that 
the operator is unable to quickly cut out the resistance and thereby 


Fia. 3.— THA SELF. STARTER. 


overstrain the motor. The resistance is thus cut out automatically 
at & speed dependent on the weight and resistance of the dash pot, 
starting the motor smoothly at the proper rate of acceleration. 

Fig. 3 shows an ingenious instrument applicable to many various 
uses, and termed a self-starter. It consiste of a solenoid designed to 
attract а vertical plunger, which is connected with an L-shaped 
pivoted casting. The two arms of the L constitute the two poles of 


Fig. 4.—Am AuTOMATIO PRESSURE REGULATOR. 


& double pole main switch, with laminated copper contacts and 
secondary or following breaks of carbon. This is operated with a 
quick snap whenever the circuit of the solenoid coil is made or 
broken. e armature of the solenoid is also connected through a 
coiled spring with a cross-head at the bottom of the controller, carry- 
ing the contacts on the rheostat segments. When the armature rises 
suddenly, clos the main switch described above, it compresses 
this spring, gradually forcing up the rheostat crosshead, which 
is fitted with a retarding device so that the resistance cannot be cut 


та. 5.—А Reversing Switch ғов RLEVATORS. 


out too rapidly. The circuit of the solenoid windings is necessarily 
closed while the motor is running, but the moving parts are fitted 
with contacts whereby—when the armature has risen and the 
magnetism need only be maintained at sufficient strength to hold it 
in the upper position—the current is greatly reduced, thus cutting 
down the waste of energy to a negligible quantity. | 

This instrament is applicable to elevators, motor-driven pumps or 
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other ratus where it is desirable to start and stop a motor auto- 
matically. For pump service it may be combined with any float 
switch whose con need only control the small current t by 
the solenoid windings, instead of the main current of the motor. For 


pneumatic, the pressure regulator shown in fig. 4 may be used on the 
same self-starter. This consists of a dia forcing upwardly a 
weighted lever and operating а small snap on circuit of 


ELEOTRIO LIGHTING OF WORKHOUSE 
COTTAGE HOMES. 


Tux Shoreditch Vestry on Tuesday last week considered a letter 
read by Dr. Mansfield Robinson, vestry clerk, from the Shoreditch 
Board of Guardians (of which Mr. H. B. Kershaw is a prominent 
member) asking that the Vestry would grant permission to Mr. 
Newton Russell, the electrical engineer, to p a specification and 
estimate of the cost of installing the electric ght in the Horncharch 
Cottage Homes. The Board would then apply to the Locs! Govern- 
ment Board for sanction to borrow the necessary money, the expendi- 
ture being estimated at 24 000. 

Mr. Н. E. Кивенлт moved, and Mr. HALL seconded, that the 
permiseion should be granted. 

Mr. Moss, Obairman of the Electric Lighting Committee, hoped 
that the Vestry would consider before acceding to the request. It 
was not fair to the committee that the Guardians should ask for ove 
of the Vestry’s officers to be employed upon such work, and he 

ersonally considered that Mr. Russell had quite sufficient to do to 

ook after the electric light station. The рор expenditure 

would be а waste of the ratepayers’ money, and as an amendment he 

moved that the Vestry should decline to grant the application, 

and that they should strongly protest against the extravagance 
by the Guardians. 

Mr. KensHaw asked for permission to withdraw his motion, but 
this was refused. 

Mr. WINELER having seconded the amendment, а long, acrimonious 
and somewhat personal discussion took place. On a division the 
amendment was carried by 41 to 30 votes, and it was then adopted 
as а substantive motion. 

We have been enabled to obtain a copy of the scheme p for 
the electric lighting of the cottage homes as by the 
поводу original character, we make no apology for presenting it 

о , We по apology for presenting it 
9 The reasons adduced by the committee In favour of 
an electric light installation are as follows :— 


Tae ScHEME. 


2. The engine house, boilers, and plant would form an excellent training 
school of & very useful and practical kind for the boys electing to go as 
engineers. Any intelligent Jad having served two years in a small sta- 
tion моо а be capable of earning a commencing salary of £1 per week 
in a London or country electric light station. 

2, Our present engineer, with the assistance of the boys, is competent and 
able to undertake the running of the plant. 

8. The cost of the whole installation computing the money borrowed at 8 per 
cent. for 30 years would be repaid with interest for £50 to £100 per year 
only in excess of е annually for gas (gas at 4s. yd. per 1,000). 

4. A saving would be effécted by using the exbaust steam for heating the bath, 

stores, and schools; the surplus live steam we could find uses for, such 
as pumping, heating schools, &c. , 

An anticipated saving may be expected in the present consumption of coal, 
for the three existing boilers could be dispensed with. 

No extra labour need be entailed, for by the provision of a battery it will 
only be necessery to run the station of an evening in the winter and 
two or three days a week in ths summer. 

. The plant is provided for in duplicate, so that in event of breakdown the 

omes wil] not be put in darkness. If, however, your Board think one 
engine and one boiler with the battery sufficient, a large portion of the 
cost would be reduced, say, £1,000. . 

S. It has been often considered a source of danger, the grounds being in com- 
perative darkness during the winter; this will be obviated by the 

roposed erection of eight aro lamps, as now in Shoreditch. 

9. Saving in decorations, more light in the Cottages, double the light in 
Infirmary and Schools and Grounds. 

The Cottages are at present lighted by— 


P p 


oJ 


18 8-c.P. gas јем on ground floor. Now proposed, T 16-с.р., 11 8-c.r. | in each 


15 Kc. p. upper SC. p. cottage. 
Schools, 60 12-c:p. : 0 60 16-c.». 
Workshop and stores, 100 Cc. v. ñ 50 16-с.Р. 
Infirmary, 50 8-c.P. . » 50 16-с.р. 


Official residence, 30 12-c.». y 80 16-с.р., 10 8 c.r. 
Grounds, 8 arc lamps, each giving.a ligbt equal 30 about 1,000 (. v. 


These fignres show 769 points total, snd as nothing like half this total would 
ever be alight all at one time we are safe in assuming a maximum load of 
400 16-с.р. lamps, which electrically would give u total оше load of 42 kw., 
with an average maximum of 30 xw., and the cost would be:— 


£ s. d. 

Two 20-xw. sets, engines and dynamos T . 900 0 0 
Опе 8&-empere-hour battery .. - dis .. 190 0 0 
Two meters Vs Vs a és ws „ 12 0 0 
Two boilers and setting - s НМ ee - 500 0 0 
One main switchboard на oe we - . . 150 0 0 
Cost of wiring Cottages, &c., atc amp posts, &c. .. 910 0 
Mains, conduit pipes, road boxes and covers .. . . 84410 0 
Laying cable .. .. .. .. .. „176 0 0 
Buildings and contingencies ar Б» a .. 88710 0 
44,000 0 0 


These figures allow very fully in every case, and ample margin is allowed ín 
arriving at these costs. The prices are based upon the contracts now being 
carried out for the Vestry. 


An estimate of Maintenance Account is as follows :— 
Two boilers, consuming 100 tons of coal per annum, 


costing, say EN Vs oe we às . . £100 0 0 
Water ES m 24 RP bs Ps .. 10 0 0 
£41,000 repayment, interest and capital. és .. 23 6 8 

£363 6 8 


Present gas account, 4257 per annum. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


" 18.412. Improvement in electromotors.” M. O. 8CHMIEDEL. Dated Septem- 
er lith. 

18.924. Improved method and means of constructing electric circuits for 
inter- eommuniention.“ С AbAMS-RaNBALL, Dated September lith. 

18,335. "Improvements in electrodes for arc lamps.“ H. BREMER, Dated 
September llth. 

15,350 "Improvements in or relating to electrolytes." Q. ManiNo. Dated 
September llth. 

14,365. "Improvements in central battery telephone exchange systems," 
W.AipKEN. Dated September 12th. 

15.300. “Improvements in ventilating fans of that class which is employed in 
connection with eectric motors" Р. M. Justice. (The Emerson Electric 
Manufacturing Company, United States.) Dated September 12th. (Complete.) 

18.114. “Improvements in or relating to electric contacts or current taking 
devices," E. Ске and E. Au bien. Dated September 12th. 

18,4388. ** Improvements in or relating tothe electrolytic deposition of metals.“ 
C. V. Bonton. Dated September 12th. 

18,440. Improved means «f flash signalling by electric light." Sir W. G. 
ARMSTRONG, WHITWORTH & Co, ІлмітЕр, and J. Honner. Dated Septem- 
ber 12th. 

18,454. * hDnprovements in electric lighters for pipes, cigars and the like.” 
J.J. Rossow. Dated September 13th. 

15,4457. "Improvements in guards for electric tramcars and other tramway 
vebicles.“ J. TipswELL. Dated September 18th. 

18468. “Improvements in electricity meters." CHAMBERLAIN & Ноокнам, 
IL III ZD, and S. Н. HoLprEN.. Dated September 13th. 

18.489. Process for forming a conducting connection between electrical 
incandescence bodies of second class conductors with conductors of the first 
class." BIEMENS Bros. & Co., Ltp. Siemens & Halske, Aktien Gesellschaft, 
Germany.) Da‘ed September 13th. Complete.) 

18,502. “Improvements in safety devices for electrically operated hoisting 
apparatus." Hans von Kramer. Dated September 13th. Complete.) 

16,081. “Improvements in or coi nected with overhead trolleys for electric 
railway vehicles. H. H. Hari and R. J. URQUHART. Dated September 14th. 

18,537. “Improvements in or relating to appliances for raising and lowering 
suspended incandescent electric lamps and the like.“ J. B. McINpok, Dated 
September 14th. 

18,589. ‘ The Leach-Prince electrical oable guard for overhead trolley system 
of electrical tramways.” J. ЬЕАСН, G. Paixncg and W. Рахси. ated 
September 14th. 

18,547. ‘Improvements in continuous current electric motors or generators 
of enclosed type Н. W. WILSON. Dated September 14th. 

18,550. “Improvements in armoured insulating conduite and the method of 
treating same." A. G. Bhook ES. (A. M. Lougee, United States.) Dated Sep- 
tember 14th. 

18,555. "Improvements in splicing ears and terminals for overhead eleotrio 
trolley wires employed on electric tramways.” J. 8iick. Dated September 14th. 

18,664. "Improvements in incandescent electric lamps.” H. D. Goat Ley. 
Dated September 14th. | 

18,574. Improvements in apparatus for wireless telegraphy.” F. J. JERVIS- 
Suirn. Dated September lith. 

18,576. “An apparatus for ascertaining the direction of electrioal waves.” 
A. PoLUMORDVINOFF, Dated September 14. 

18,589. "Improvements in the decomposition of alkaline salts by electro» 
lysis, and in apparatus therefor.” J. GkEEN WOOD. Dated September 14th. 

18,598. “Improvements in the manufacture of incandescent filaments for 
electrical incandescent lamps.“ R.Happan. (M. Boehm, Germany.) Dated 
September lith. 

18,612. “Improvements in the means of attaching shades, globes, reflectors, 
and the like, to electric incandescent lamp-holders." E. DUCKENFIBLD. Dated 


. September 15th. 


18,624. “Improvements in and relating to electroliere.“ S. Вл, Dated 
September 15th. 
eee 'Jude's single leaf electroscope. R.H.Jopr, Dated September 
18,628. Jude's multiplex connector.” К. Н, Јсре. Dated September 15th. 
аа “Jude's double leaf electrosoope." R. Н. Jopx. Dated September 

оп. 

1 " Jude's galvanometer or galvanoscope." R. H. JupE. Dated Septem- 

г 15th. А 

18,648. ‘Improvements relating to the amalgamation and coating of metals 
or alloys of metals with metals or alloys of metals by the aid of electricity, and 
to apparatus therefor.” Е. Н. 5хүркк. Dated September 16th. 

18,664. “Improvements in and relating to electrico railways.“ W. B. Purvis. 
Dated September 15th. Complete.) 

18,695. "Improvements in or connected with incandescent electric lampe." 
G. J. Гномяох and E. Ler. Dated Beptember 16th. 
. 15706. "Improvements in or connected with incandescent electric lamps." 


G. J. THoxsox and E. LIE. Dated Beptember 16th. 


18,728. "Improvements relating to electrical switches.“ A. G. W. BAXTER, 
Dated September 16th. 

18,741. "Improvements in electric tramways.” B. P, Stockman. Dated 
September 16th. 
` 16,743. “ An improvement in separators for the plates of eecondars batteries.” 
H. I. INE R. Dated September 16th. 
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15,754. “Improvements in galvanic batteries.” P. Mever. Dated September 
16th. 

18,756. “ Apparatus for generating and utilising electric energy.” W. 5. 
Simpson. Dated September 16th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of there Fpeciflcations may be obtained of Messrs. W. P. THOMPSON 
and Co., 329, High Holborn, W. C., and at Liverpool, Manchester, ard Birming- 
hem, price, post free, £d. (in stampe). 


1869. 


387. “' improvements in and connected with ths manufacturo of iron wall carriers 
for electric insulators and other objects.” F. Unterberg. Dated January 7th, 1999. 
Consists in making the bed-plate and feet in one piece by cutting, stamping and 
pressing the iron for use with electric insulators. 4 claims. 


427. improvements in electric igniters for gas engines.” М. Н. Cotton. 
Dated January 7th, 1899. The energy for the igniter 1s provided by means of 
electro-inagrets mounted on the cylinder head in combination with an armature. 
Only one electro-magnet need be used. 7 claims. 


680. “improvements in telephone apparatus." 0. Н. Wilson, Dated January 
10th, 1899. Relates to telephone and tranemitter systems. Comprises an induc- 
tion coil, including a primary and secondary coil; one coil provided with а core 
having opposed pole pieces, the other coil interposed between such pole pieces, 
so as to be in the path of the magnetic circuit between the pieces and a trans- 
mitter and receiver, connected respectively with the primary and secondary 
coils. 6 claims. 


764. “Hollow or recessed used in connection with Wheatstone’s auto- 
matic telegraphy or other ms of automatic transmission." J. W. Willmet. 
Dated January 12th, 1999. The heads of the punches are hollow, and thereby 
a flatter cutting surface is obtained, and compressed air forces out the punched 
out pieces of paper from the punch. 1 claim. 


1,001. “improvements in and relating to electric heaters." Е. F. Porter. 
Dated January 16th, 1899. Relates to Specitication 5,595, of 1891. Consists in 
mounting the heat generating parts on the blades of a fan. The motor is in 
circuit with the conductor. 5 claims. 


1,627. "Improvements in insulators for fastening eleotrio wires." J. Treleaven. 
Dated January 24th, 1899. Relates to improvements in wire fastening for insu- 
lators. Consists of an insulator having a groove passing half way round near 
its top, & groove on the opposite side curved downwards and intersecting the 
opposite ends of the groove, the intersections being angling obliquely to the 
plane of the groove and means for preventing the insulator from turning when 
fastened. 1 claim. 


1,835. '' improvements in switches for starting and controlling electric motors.” 
H. ТА] amd W. Mead. Dated January 2th, 1899. Relates to switches for 
катип and controlling electric motors, and has reference to the regulation of 
rheo«tats. Consists of a spring, box, wheel and pinion, and an electro-magnet, 
the arinature of which acts upon a pinion. б claims. 


2,610. “Improvements in the manufacture ef insulating material for electric 
cables.” 6. E. Heyl-Dia. Dated February 6tb, 1899. Consists in using as an 
insulator paper pulp, to which is added non-hygroscopic oils instead of cellu- 
lose. 2 claims. 


2,780. 5 im out-outs applicable both in the case ef fuses and of 
Rohes.“ J. И. Manley. Date d February 7th, 1899. Relates to that type of 
cut-out in which the metallic strip is affixed to a part detachable from the base 
and constituting a handle of insulating material. The contact springs are sunk 
and the tongues are abnormally long. The handle is perforated in a direction 
normal to the plane of the base. $ claims. 


2,934. ''Improvemeats in or relating to induction colts.” M. E. Field. Dated 
February 9th, 1899. Relates to improvements in medical induction coils. 
Consists in inserting between the core of the coil and the primary and secondary 
coils sheet metal which is a good conductor of magnetic lines of force. 8 claims. 


3,061. “Electric illuminating apparatus." 8. Baner. Dated February 10th, 
1808, The spring motor which drives the dynamo is arranged іп a small box 
which is capable of receiving the dynamo, the motion transmitting parts, and 
an accumulator, and which is enclosed in the foot or in the upper part of the 
amp. 4 claims. 


3,182. “Charging stand and contact for storage batteries.” 6. Н. Condict. 
Dated February 13th, 1899. (Date claimed for patent under Section 103 of Act, 
being date of first application in United States, July 18th, 1898.) The table or 
stand is provided with a number of rocking contact levers which have two «arms, 
one of which carries a yielding or elastic contect at its outer end, the end of the 
other being upturned, These contacts work automatically and charge the 
batteries in traye, by making contact with the contact pieces on the tray. 6 
claims. 


3,189. "''Imgrovements in electric insulators.” F. Н. Withyocmhe. Dated 
February 13th, 1899. Has for its object to lessen the likelihood of insulators 
being broken. Consists in replacing the smooth outer surfaces of a small pro- 
tuberance ridges which will bresk and cushion the force of contact of iissiles, 
&c. ll claims. 


| 3,387. “improvements in trolley apparatus for use in connection with electrio 
traction." J. E. Winslow. Dated February 15th, 1899. The object is to provide 
improved trolley apparatus for use in connection with overbead conductors of 
electric railways. Consists in combining with the pivoted trolley arm, two or 
more springs in tandem, and so as to act in multiple. The springs are provided 
with a case, 5 claims. 


8,734. “improved procsses tor olectrio smelting er reducing.” W. Borchers. 
Dated February 20'h, 1809. Consists in inserting the whole of the carbon 
intended for the reaction as the resistance into an electric furnace, and packing 
the substance to be acted on round the carbon without mixing the two, and then 
passing a strong electric current through the carbon. 2 claims. 


3,736. “ An improved method of and apparatus for utilising tho wasto gases aud 
heat from electric furnaces.” W. Borohers. Dated February 20th, 1899. Consists 
in effecting the electric smelting or reduction in the interior of a steain 
generator in the presence of an excess of the charge which remains unde- 
composed, freeing the gases generated in the furnace from dust particles by 
passing them through a tiltering medium and then allowing the molten product 
to cool down in the surface, 7 claims. 


3,736. ''! vements in secondary batteries." J. Skwirsky. Dated Feb- 
ruary Anh, INK). Consists In the use of electrodes of cylindrical form inserted 
one within the other around a central electrode, the cylindrical vessel contain- 
ing all the electrodes of one cell, and being likewise utilised as an electrode. 
4 claime, 


3,764. “An improvement in electrical wall plugs." P. F. W. Simon and Н.Р, 
Berry and C. Rayner. Dated Februsry £0tb, 1600. Relates toa wall plug for high 
tension currents. The plug is suitably insulated and screws on to the wall head 
connections. 1 claim. 


3.774. 5 in gaivanometers and the like.” L. Н. Newtcn, R. R. F. 
Neville, 8. P. Rowton and E. Tew. Dated February 20th. 1899, Relates to 
improvements in а g&lvanometer. The indicator needle is balanced horizontally, 
and kept in its normal position by a pemauent magnet, Only one coil is used, 
which is in a Horizonte position. 2 cluitu-, 


4,119. '"'(mprovements in the mode aud means for o ating the poles or masts of 
electrical oars or vehicles for tramways.” W. Ruthertord ated February 24th. 
Consitts of a gravitating carriage or its equivalent attached to the mast and 
holding а coid in suspension so ав to allow an easier transfer from one cable to 
another. 2 claims. 


4,1786. improvement in the distribution of oleotricity over electric raiiways eu 
tho series system." М. Cattori. Dated February 19th, 1899. Relates to Specifi- 
cations Nos. 6,212, 1894, and £0,629, 1895. Consists in an electric railway 
provided with two parallel sectional conductors, switches by which two adjacent 
sections may be joined and termiral switches connected to the respective 
poles of the generator and each arranged to conrect one of said po'es with the 
teiminal section of either conductor. 6 claims. 


4,831. ‘‘tmprovemente in aro le ups. W. C. Johnson and A. Wanderlich. Dated 
February 25th, 1899. The resistance coil of the circuit consists of a thin band of 
metal wound round & number of radially arranged insulating bars so thet it is 
ex posed to the atmosphere. 7 claims. 


4,448. “improvements in the manufacture ef accumulator plates." Dr. W. 
Majert and F. Berg. Dated March Ist, 1899. Relates to the manufacture’ of 
accumulator plates as described in Specification 991, 1997. Consists in giving 
the tool there Cescribed an oscillating motion. 4 claims. 


4,699. ''An improved ceiling rose for elsotrie lights and the like.“ Н. F. Clay- 
са. Dated March 3rd, 1899. The base of ike rose is provided with a pas 
or channel of zig-zag form for the reception of wires, so that the likelihood of 
fracture is reduced to a minimum. 2 claims. 


4,878. “An improved oase for electrical transformer connections, alee 
applicable to street electric light standards." G. Wilkinson. Dated March 6th, 
1899. Consists of & box with a hinged ard locking door adapted to a transformer, 
and holding enclosed all high tension connections, in combination with a metal 
covering having internal attachments, and carrying a concentric cable with or 
without a metallic tamping for sealing and earthing. 4 claims. /4«-:-, e 20 


4,9857. ved electric devices for controlling the power of moters 
and the like." М. К. Bowen and б. W. Knox. Dated March "th, . Relates 
to devices for controlling tbe power supply of motors. Consists of a movable 
part having suitable contacts, and provided with a retarding device independent 
of ine current and of variations in the force applied in operating the contro'ler. 
4 claims. 


6,030. ‘improvements in contro! apparatus for electric heists and elevators.” 
0. Ímray. (A. E. Maocoun, Unitod $) Dated March "7th, 1899. Relates to 
means for automatically slowing down the carof an electric hoist near each er.d 
of its travel, and stopping the car always at the same point. Mechanism 
actuated by the movement of the hoist introduces resistance when the car nears 
the end of its travel. A hand-worked cut-out switch is connected to the hoist 
drum, and automatically breaks the main current when the car reaches the 
limit of its travel. 5 claims. 


t 
6,266. ''improvements in electrical switches.” К. T. Hall. Datad March 10th 
1899. Consists in interposing between the poles, simultaneous with the break- 

ing of the circuit, & diaphragm of insulating material. 4 claims. 


6,619. ''Iimprovements in electric break apparatus." Т. B. Kinraide. Dated 
March 14th, 1899. Comprises a rotating member, an electro-magnet, a break 
device, and means driven by the rotating member for interrupting said break 
device. 11 claims. 


6,646.  “‘imprevemonts in induction motors for 3 electric current 
oirowits." The British Thomson-Hoaston Company, Limited. (E. W. Rice, Jun., and 
C. P. Stelametz, United States.) Dated March lith, 1699. Relates to alternating 
current motor. Consists in arranging a field magnet coil which may or may 
not be wound on the moving member, and in inductive relation thereto, at such 
an angle as to produce a rotary effect, a second coil is provided, which may be 
closed on itself by a switch inserting an adjustable resistance. 13 claims. 


6,646. ‘‘tmprevemente in induction motors for alternating electric carreat 
elrouits." The British Thomson-Heuston Company, Limited. (Е. W. Rice, jan., and 
C. P. Steinmetz, United States. Dated March Lith, 1599. Instead of constructing 
the phase-splitting motors with poles displaced from cach other by one quarter 
of the polar pitch, and exciting one set of the said poles from the single-phase 
maine, and the other by dephased currents, one main inducirg coil and two 
auxiliary inducing coi!s are used. 9 claims. 


6,647. ''Uumprovemonts in devices fer changing the frequency ef aiteraatiag 
onrrents in systoms of electrical distribution." e British Thomson-Houston Com- 
pany, Limited. (C. P. Steinmetz, United States.) Dated March lth, 1899. Con- 
sists of a frequency changer composed of two dynanic-electric machines being 
of the rotary induction type so connected as to supply energy from a system of 
distribution, connections of one of the machines to а secondary system and 
means whereby one of the machines is so modified Ly the action of the other 
that the current induced in its secondary member and fed therefrom to the 
secondary system їч of a frequency different from the frequency of the current 
which would normally be induced in it. 6 claime. 


6,660. ‘Improvements in self-starting alternatiug elecirio current moters.” 
British Thomeon-Houston Company, Limited. (E. P. Steinmetz amd E. J. 
United States.) Dated March 14th, 1999. Consists of a single-phase alternating 
current txstem of electrical distribution, an alternating emrent motor having 
exciting windings connected directly to the suppiy mains of the system, phase 
modifying devices connected across the said mains and in parallel with 
exciting windings and other exciting windings connected through phase 
modifying devices to supply main. 12 claims. 


6,651. ''improvemsnts in devices for миш alternating electrico current moters.” 
The British Thomsca-Honston Co., Ltd. C. P. Steinmetz and E. J. Berg, United 
States.) Dated March l4th, 1899. Consists mainly of an alternating current 
motor having main and supplemental induced windings, the main windings 
being directly connected to the supply lines of the system phase modifying 
devices connected to the lines in parallel with the main induced winding and 
connecting the supplemental windings to the supply lines. 6 claims. 


6,670. ‘‘improvements in olosed ocaduits for eleotrio raliways aud 

therefor.” A. M. Clark. (The Camphell Electric Traction Company, lu ) 
Dated March lith, 1899. Consists in a conduit containing a continuous con- 

Quctor, and having a non-conducting cover grooved in its under side metal 

Pepe in the groove, and insulated from each other, ard outside sectional con- 
uctors each connected with one of the metal plates. 8 claims. 


6,676. “‘improvoment in autometio systems of preventing collisions on electric 
railways.” C. F. Bancroft aad P. F. Sullivan. Dated March 14th, 1609. Relates 
to automatic systems of preventing collisions on railways specially applicable to 
single line track provided with turnouts. Ccnsists of meant whereby the 
passing of a car along a section of line will shut ctf the power from another 
section of the same. б claims, 


6,619. ''improvements in or applicable to gaivanio batteries." F. р 
Dated March JEth, 1899. Relates to an improved method of preparing the 
carbons of galvanle batteries. Consists in preventing a deposit on the elec- 
trodes through cheinical action by coating the carbon with a thin layer of 
cement. 2 claims. 


6,968. ‘“‘improvements in connection with tho sheathing or casing of therme- 
electric elements." J. Y. Johnston. (Hartmann & Braun, Germany.) Dated March 
17th, 1899. Consists of a protecting sheathing for thermo-electric elements 
consisting Of tire-resisting material with a longitudinal hole thercthrough 
traversed by а rod or tube capable of resisting high tempera:ures. 8 claims. 


0,067. “An improved electrical drying apparatus for treating textile fakrice.” 
J. M. J. E. Vignon-Dusto. Dated March h, 1809. The heat necessary is 
obtained through electric energy transferred to caloric. The heating apparatus 
is enclosed by the drying apparatus. 3 claims. 


0,209. “improvements in electric lamphoiders.” А. F. Hall. Dated March 
ward, 1899. Consists in the employment of metallic nipples to which the ends 
of the circuit or lend wires are secured, and which carry attached spring 
plungers adapted to contact with the file ment terminals of the lamp. 2 claims, 
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MUNICIPAL AMENITIES. 


Ir is very nice to theorize upon the advantages of municipal 
industry, and to think how much better off we are when 
electric light, gas, water supply, and tramways, are all 
in the hands of the local authorities; but, although there is 
much to be said in favour of such municipal development, 
yet a danger also exista of painting these local industries in 
colours of too bright a hue. Disillusionment is certain to 
follow, and & consequent set-back to any progress in this 
direction—whether such progress be really advisable and wise 
or not. 

The financial aspect of municipal electric traction will not 
disturb the bigger towns and cities, but it may well do во 
with the smaller ones ; and the question of intercommunica- 
tion between adjacent towns or centres will prove even more 
important, for the only possible means of municipal working 
in euch a case, viz., that of a joint committee, is beset in 
practical daily working with such enormous difficulties that 
the operation of electric tramways by local authorities (unless 
with systems or networks absolutely isolated in tingle areas) 
is likely to utterly fail for this very reason. | 

Endless jealousy of one another is always felt by neigh- 
bouring authorities, and too often the big one tries to over- 
ride the smaller, or play the big boy and the fag. 

Take, for instance, certain authorities in the North, one 
of which, the larger A," has already electric tramways at 
work. The smaller district, * B," sends a deputation to ask 


whether A’s” lines can be extended into B's“ district 


far as the Town Hall. “A” replies: “They cannot 
enter into a partnership with B,“ nor give B the option 
of purchasing the lines and cablee, but would obtain electric 
energy from B if they (‘A’) found it advantageous to 
do so.” 

This stands out as a cheeky piece of monumental bluff, if 
truly reported, and the small authority, “ В,” has only to 
wait until such time as “A” wants to come outside its 
district and asks Parliament for powers. “В” will then find 
that a Parliamentary Committee will support it (“B“), even 
preferably to the bigger authority, and give it permission to 
purchase such tramways on more favourable terms than are 
even mentioned in the iniquitous Tramways Act of 1870. 

Bat how truly absurd it is for one authority to so attempt 
to override a smaller one! Every additional branch line 


. reaching out like the one sought for by the small authority, 


is a feeder to the trade of the big town, and deserves every 
possible encouragement; and for the town to pose as the 
benefactor instead of the one who profits, is as ridiculous as 
it is shortsighted. 

The same tendency has been noted in other places; and 
one city in particular has sufficient self-conceit to lay down, 
as a condition of taking the tramways outside the municipal 
boundary, that it shall ba given control of, or a right of, 
tramway, over the neighbouring districts, roads and streets, 
Jor ever. 
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We cannot believe that this assignment in perpetuity of 
any rights there may be of runniog electric tramways along 
the roads, has received the full consideration by Parliament 


that it should require before approval. The confiscation of 


roads for traction purposes in this way by local authorities 
is quite as unjustifiable as if it were done by an 
individual; and if aright of way is limited in period for 
private interests, there seems no reason why, inherently, the 
same kind of monopoly should be granted to a public body 
for ever. 


IT is gratifying at times to read in some 
of the more reasonable American trade 
journals appreciative notices of the 
splendid performanoes which are written down in the history 
of English engineering work. In several recent issues from 
across the ocean we have observed that journals of this class 
have administered sharp rebukes to some of their lower class 
contemporaries, which are for ever shrieking about the 
declining supremacy of poor old Eogland. The object of 
these shrieks is, of course, to enable them to bring into 
greater relief the very wonderful things which are being 
achieved on their own territory. No one is more ready 
than ourselves to give due oredit to America or 
Continental countries whose progress during recent years 
has taken a quicker pace than our owp, but the 
scare has been absurdly overdone. We have frequently 
admitted, with candour, that we are behind опг trans- 
Atlantic rivals in some things, but in following the vom- 
ments of some of these irresponsible critics whose opinions 
unfortunately obtain currency bearing the appearance of 
authoritative views, the casual reader is persuaded that 
this poor old country’s industrial constitution is in a state 
of rapid decay, in fact, almost beyond hope. Of courte, 
those who are acquainted with the facta of the case know 
how to treat these ridicalous fabrications. We know that, 
generally speaking, Eaglish factories and works never 
were so busy as they are to-day, our colonial and foreign trade 
never was £0 large, and our reputation for good, substantial 
and thorough work never was better; all over the country 
new works are springing up and old ones are being extended 


Oar Industrial 
Supremacy. 


—in short, everywhere there are signs of increasing pros- 


perity. Some of our foreign rivals are, we willingly concede, 
rapidly adding to their reputation for quick, and perhaps, 
cheap, work. There appears to bea fair field for construction 
of this class, in spite of the fact that some of the cheap and 
quick work turns out to be very dear and very slow in the 
long run. But taking a general purview of the situation, 
where does the blame lie for our apparent backwardness ? 
We have on several occasions brought it home to the 
handicapping inflaence of labour. In the praiseworthy 
endeavours which have been put forth to improve the 
condition of what are called the “ working classes,” they 
have been given an inch and they have taken the pro- 
verbial ell. It has been frequently asked of late to 
what extent American manufaoturers who establish works 
on English soil will be troubled by the many phases 
of the labour problem as it exists to-day. When these 
Jonathan-Ball works have been running fora time it will 
be an interesting occupation to compare the experiences of 
the works in Eagland and America respectively, with a view 
to calculating the effect of labour upon these new factories 
and their outputs. At the moment of writing there is 
before us a note of the views of a leading United States 
fiscal expert and statistician—the Hon. Robert T. Porter— 
who has been interviewed by some enterprising pressman 
anxious to ob:ain his opinions on trade matters. The 
Hon. Porter is reputed to have expressed the opinion that 


Eagland has not lost ground in the World's markets, and that 
with the aid of technical education we are making efforts to 
keep pace with the increasing skill of our rivals. But like 
anyone else who reads the outlook aright, he apprebends the 
possibility of evil consequences, if the excessive interference of 
trade unions is permitted tocontinue. While advocating, as we 
ourselves have alto done, organisation, of a kind, among the 
working classes:for certain purposes, he deprecates the ten au 
to dominate the master in the conduot of his business. Oneo 
the largest electrical appliance manufacturers in the States is 
reported to have stated that he could not possibly carry on his 
establishment, if he had to snbmit to the dominance of British 
trade union regulations. Mr. Porter attaches great importance 
to the use of automatic machinery as a means for enabling 
the employer to once more gain complete command of the 
reins, | 

From these few brief notes it is apparent that Mr. Porter's 
views are quite in keeping with those of common sense 
practical men in this country. He has at once placed his 
finger upon the weak spot in our industrial life. The pity 
of it is that those who are responsible for the evil are 
apparently blind to their own interests. 


B THE Gas World says that notwithstanding 
Gas e. Electricity. all the pushing of electricity in Edinburgh, 
the consumption of gas increases at a remarkable rate, and the 
writer quotes figures for the month of August giving support 
to the statement. The concurrent advance of gas and 
electricity in various towns is a matter of common know- 
ledge, but what we cannot understand is why gas interests 
should so obetinately and obstreperously do all in their 
power, by ineans both fair and foul, to keep electricity 
schemes in abeyance. Upon their own showing, where 
electricity is introduced the gas supply increases. Why, 
then, oppose it? Gas suppliers have a splendid field 
at present in the rapidly extending use of gas for domestic 
heating purposes, a business for which electricity is not yet 
able to cater at a reasonable price, at any rate with a view 
to meeting the requirements of the average consumer. 
Where electricity is to reveal its advantages and to reap big 
profits in the future, is in the extension of areas supplied wi 
energy for lighting and motive power purposes. The small 
gas engine has done, among other things, a useful work in 
educating the small manufacturer up to the benefits following 
а cap ворріу of motive power, but it is being rapidly sup- 
planted by the more convenient electric motor wherever a 
public supply of power is available. The great future for 
gas engines, во far as the electrical world is оопсегпей, 
seems to be in the driving of large electric generators, but 
as we have often said, the electric motor is proving itself a 
remarkable boon to the small man for his thousand and one 
operations for which power is needed on a limited scale, and 
what it now does is but a small indication of the great pro- 
portions which the power supply business will assume in due 
course if proper attention is bestowed upon its development 
by a policy of wise encouragement. We suppose there must 
come a time when the consumption of gas for purely light- 
iog purposes will have reached its higheet -point—even if 
that time has not already arrived—but in domestic heating 
it may hold its own for a long time to oome, unless some of 
these revolutionising inventions of which one hears at vary- 
ing periods are going to improve the chances of electric 
eating. 


Black  Lists.—Oar municipal contemporary London 
warns “negligent and unscrupulous contractors” that 
certain municipal authorities are now keeping a: “ black 
list of those who fail to ont their contrasts to the 
satisfaction of the Council.” We do not deny thet there 
may be contractors who are either negligent or unscrupulous, 
or even both, but perhaps it is as well to mention that there 
are certain reputable firms who keep their own black list of 
Councils which fail to exhibit any fairness in dealing when 
placing contracts. The Employers’ Federation has a very 
long and very black list, showing pretty clearly the density 
of the municipal authorities throughout the kingdom. We 
have already drawn attention to this on several oocasions for 
the benefit of electrical manufacturers. 
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NOTES ON ELECTRICAL SPECIFICATIONS. 


By ERNEST KILBURN SCOTT. 


SPECIFICATIONS are absolutely necessary in expediting large 
business transactione, and can generally be used with advan- 
tage on comparatively small contracta. It is true that when 
there is no specification, goods can often be bought cheaper, 
but the reasons for high quotations are :— 

(a) The specification is not clearly drawn. 

(b) The tests are too numerous or unnecessarily severe. 

(c) The payments are too long deferred. 

All reliable manufacturers are accustomed to making suit- 
able tests, the severity of which is graduated in accordance 
with the importance of the article in case of failure. When, 
however, a number of special teats (which partake more or 
less of the nature of experiments) are asked for, it is only 
ratural that a good round sum should be added to cover the 
extra work and risk. Specifications drawn up by professors 
are frequently troublesome in this respect. 

Deferred payment, in which the final 10 per cent. is paid 
nine months after the plant is running (or at a time even 
more remote), is a favourite method with municipalities, who 
as they come by their money во easily ought to be the first 

‘to hand it over. It is an axiom in business, at any rate 
between individuals, that he who pays promptly gets best 
served. The 10 percent. generally represents all the profit 
on the transaction, and it is no wonder, therefore, that the 
principal firms have one price for municipalities who dribble 
the payments over months and months of time, and another 
price for companies, chipper, and private individuals who 
pay up properly. If anyone doubts this let him ask a leadin 
high-speed engine maker, who stocks the parts of standar 
sizes, for the price of a certain sized engine with and without 
the deferred payment clauses as they usnally appear in 
municipal contracts. 

A specification need not aim at being either a legal (the 
less the average town clerk has to do with it the better) or a 
literary production. Schedules, and plenty of them, are 
what contractors want nowadays, not wordy clauses. 

Drawings.— Drawings are sometimes submitted with 
specifications, in fact an arrangement drawing forms a 
specification in itself. It is а mistake, however, to show too 
much detail, ot at any rate to dimension such details. Nine 
times out of ten the dimensions will not fit the standard 
designs of the tenderer, or if they do, he may, from further 
experience, be able to suggest improvements. 

me engineers prefer to make original designs of various 
parts of the plant, as, for example, the switchboards, and 
this is all right in its way, but as it does not pay engineering 
firms to get out patterns and special jigs, &o., for work which 
they may never get another order for, the result is that few 
tenders are offered, and the work has to be put out at a fancy 
price. The cost of tendering for electrical work is a ve 
considerable item of the establishment charges, and wit 
plenty of work in their shops electrical firms are breaking off 
their old habit of sending in tenders for every job advertised. 

Workmanship.— However lengthy or elaborate a description 
may be, it cannot be made to represent the character of the 
workmanship, and other ways have to be found of safe- 
guarding this. If the contract is a large one it will 
probably pay for an inspector to sit over the work to see 
that a certain standard of workmanship is kept up. In the 
шоу of cages, however, the makers’ guarantee is accepted, 
such a guarantee taking the form of a written offer to keep 
the apparatus or machine, &c., in working order, allowing 
for fair wear and tear, over a definite period of time. 

Steam Piping.—Steam piping is one of the most awkward 
things to estimate for, and an ulteration to any part of the 
plant, as, for Venda a different type of feed pump, may 
make a considerable difference in price. Many firms have 
regretted taking pipe contracts because of the large amount of 
expense to which they have been put in erection, and the 
writer opinion is that the erection should always be done 
by day work. If, however, those who employ the engineer 
insist, as municipalities usually do, on having a complete 
tender, they must in future be prepared to pay through the 
nose to cover a very large contingency item. The actual 
amount which the contractor may think it advisable to add 
on for contingenoies will depend on how detailed the con- 


sulting engineer makes his specification and drawing. By 
detailed the writer does not mean giving the exact thickness 
of the flanges, the number and diameter of bolts and that sort 
of thing, but indicating clearly the pipe chases, the number and 
exact position of bends, the connections of the feed and 
drain piping, approximate positions of relief valvee, steam- 
traps, water meter, feed pumps, water heater and exhaust to 
atmosphere. This is the information the contractor requires, 
but which is seldom given properly. It is common know- 
ledge that even the best consulting engineers’ specifications 
go thoroughly into trivial details, and omit or only casually 
refer to what is really important, and this is especially the 
case with the piping. : | 
Vague Specification of Output.—Specifying two or three 
voltages for dynamos which have to be used for charging 
accumulators as well as lighting direct, is especially trouble- 
come. In a recent specification three voltages were given, 
the difference between the highest and the lowest being 
about 40 per cent. There appears to be a sort of hazy idea 
abroad that a dynamo will not be any larger or more expen- 
sive if two voltages are specified. This is, of course, wrong, 
as the designer simply works by the maximum voltage and 
the maximum current, making the field to suit the former, 


‘and the section of the armature conductors to suit the latter. 


To cut down the field current and work the machine at an 
inefficient and unstable point most of the time (when not 
charging batteries) is a poor sort of makeshift for в central 
station, but in case it is preferred to having a booster, then 
the charging current at the higher voltage should be 
distinctly specified as well as the maximum current at the 
lower voltage. If the charging current is very small, say 
one-third of the maximum current, then something may 
be gained on account of the drop in voltage of a shunt 
machine, and if the engine will allow of it advantage may 
also be taken of an increase in the speed. This information 
is, however, seldom given, and in its absence the dynamo 
maker can only bə safe by quoting a machine which will give 
the maximum current snd maximum voltage at constant 


Temperature Rise at “Full Load."—The words “full 
load are frequently used in a loose sort of way. What, for 
example, is the full load of a dynamo specified to have several 
voltages a8 mentioned above? At the high voltage the field 
will get hot, while at the low voltage the field will be cool 
and the armature hot. Although not always wanted, the 
writer thinks it would be an advantage if, when specifying 
the temperature rise after a certain number of hours’ run, 
consulting engineers and others would distinctly state the 
se in amperes and volts instead of simply saying at full 
оа d : 

Speed Variation.—The variation of speed of direct coupled 
sets has been a stumbling block in one or two cases. For 
example, in a recent contract, the specification required an 
alteration of speed of 10 per cent. above or 10 per cent. 
below the normal. Now, although governors are capable of 
some wonderful things, this is outside their powers, It 
should be remembered that when altering speed by screwing 
up or unscrewing springs the sensitiveness of the governor 
is increased or diminished respectively, and either hunting 
is caused by increased sensitiveness, or, on the other hand, too 
great a range of speed is permitted through decreased 
sensitiveness. If a long range in the variation of speed is 
required for synchronising or other purposes, it can only be 
attained at the expense of the governing properties. 

Short Circuiting Test on Alternators.—In some specifica- 
tions alternators are required to withstand a short circuiting 
test throngh a кетеп strand cable (whatever that may be). 
Now, most iron-cored alternators will stand short circuiting, 
but why should the risk be taken at all? When a railway 
superintendent orders a new locomotive he does not insist 
that it shall be put to the test of a collision to see if it is 
strong enough. | 

Parallel Running.—Where alternators without iron in 
the armature already exist, a clause is inserted that the new 
alternators must ran perfectly in parallel with the old 
machines, and although an  iron-cored machine would 
apparently be preferred, the supplier of the new alternator 
is practically asked to indemnify the customer against any 
breakdown of the old machines. This, of course, cuts out 
the makers of ironclad types, as it is very certain which 
alternator would go in case of accident. po n who 
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have machines without iron in the armature must therefore 
go on using them to the end of the chapter or else withdraw 
this objectionable clause. 

Transformer.—There appears to have been a good deal of 
reckless guaranteeing of late, with the result that figures are 
given in specifications which are simply unattainable by an 
transformer in the world. This is especially the case wi 
the voltage drop and the magnetising watts. Oontractors are 
asked what the latter will be in 12 months’ time when, as a 
matter of fact, it is pure guess work, and it cannot be 
known what work the transformers will be put to in the 
interval. 

Temperature rises of the larger transformers are more 
often than not specified at utterly ridiculous figures. The 
fact that the larger the transformer the less is the proportion 
of cooling surface to the watts lost, is overlooked. 

Flashing or Insulation Test. — Flashing or testing the 
insulation by applying a high pressure for some time is often 
specified at an absurdly high voltage. The other day, for ex- 
ample, some dynamos which ordinarily worked at 440 were 
specified to withstand 5,000 volts or over 10times the working 
pressure. The writer can understand that for the field coils 
of a tramcar motor a test at, вау, 1,000 volte, is useful because 
of the great amount of self-induction from the magnetic blow- 
out, but for an ordinary central station dynamo such a high 
voltage as 5,000 is unreasonable. 5,000 volts is quite high 
enough for the primary coils of transformers which ordinarily 
have to work at 2,000 volte. 

The high pressure stress is undoubtedly the one to make 
(plugging for megobms on a bridge is waste of time exoe 
as a rough guide, when the stress test can be taken), but the 
writer would suggest that the stress test should be specified 
to be taken when the apparatus to be tested is cold. 

Water Consumption Bonuses. — Bonuses for the steam 
consumption of direct coupled sets are an excellent idea, but 
some consulting engineers show themselves distinotly one- 
sided in specifying for same. To start with, a steam con- 
sumption is given which leaves Med little chance for any 
contractor to escape being fined, and yet to make doubly 
sure that he shall not benefit, the figure under which the 
bonus can be earned is set much lower than the guarantee. 
Sarely it would be only fair to fix one value with a bonus 
above and a fine below, As a rule where the engines are 
high speed, these tests can be best made at the engine makers’ 
workr, but when a test on site is insisted on, the contractors 
should be allowed preliminary rans to ensure that the plant 
has fairly settled down on its foundations and the bearings 
are properly inline. Where a very high efficiency is asked 
for it may take several weeks’ ranning before the plant will 
give it. For high speed engines the steam consumption test 
might be specified B.H.P.-hour, and be taken at the 

ers’ works, whilst the combined efficiency of theengineand 
alternator or dynamo coald be taken after several weeks’ 
running on site. With the large slow ranning sets there is 
nothing for it but to erect on site straight away and test per 
KW.-hour by measuring the water into the boiler. 

Delivery on Site,.—With reference to the erection of the 
machinery, it would be an advantage to add a clause such as 
the following, to make it quite clear that the contractors are 
to have facilities for getting the plant on to its foundations :— 
It is urderstood that the railway company's wagon can 
bring the machinery directly under the overhead crane in 
the engine house, and that this crane will be available for 
lifting the plant on to its foundations. In case any extra 
work is required in preparing a road for the wagon, or 
getting the machinery under the traveller, or in case the 
crane i8 not ready the customer will either undertake the 
extra work or make an allowance to the contractor for doing 
it, at day work prices. 

Insurancs.— As it often happens that a good deal of 
valuable machinery is lying about at the generating station, 
it would be as well if the conditions specified exactly how 
far the contractor is liable in case of fire. He is, of course, 
entirely liable for the fire risks while the plant is in his own 
works, whilst the railway company takes over the liability 
during transit; it appears to the writer, therefore, that it 
would be only fair that the customer or corporation and the 
contractor should share the fire risk equally whilst the plant 
is in the customers’ station or premises until such time as it 
is handed over, It has been specified that the policy is to 
be taken out in the joint names of the corporation and 
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the contractor, and to be retained by the corporation. 
Surely the corporation should share in the risk. 

Liquidated Damages.—It is now generally conceded that 
the maximum amount of damages on any contract should 
not exceed 1 per cent. per week of the contract sum, but 
cases still occur, as in the Glasgow traction contract, in which 
exceptionally severe penalties are imposed. As the contractor 
stands to lose orders if he gets the reputation of giving bad 
deliveries, the customer is well protected by 1 per cent. 
per week. It would, however, be better to make it clear 
in future specifications, that the 1 per cent. only «ро to 
total contract sum when the whole of the plant is behind 
time. Thus, sup 20 transformers were ordered for the 
sum of £2,000, and the firat 10 delivered to time, and the 
second 10 one week late. Then, obviously, the 1 per cent. 
should only apply to the value of the second 10 transformers, 
$6., £1,000. This is a matter on which most specifications 
are particularly vague. 

In the building trade these questions of damages have 
gone into the Law Oourts many times, and the result has 
generally been that the contractor has won for the simple 
reason that he has easily been able to prove some deviation 
from the specification. slight alteration will spparently 
nullify the most accurately worded clause. Even where the 
contractor bas lost the case he has only paid an amount 
which covered the actual damage sustained by the customer, 
and in asseesing such damages the wording of the penalty 
clause has been ignored, As a matter of fact, there is in legal 
circlesa strong feeling against consulting engineers, architects, 
and others taking upon themselves the specifying of the 
damages in case of non-compliance with conditions. The 
words which have been added in recent specifications to the 
effect that the “penalty shall be claimed as ascertained 
liquidated and agreed damages" is supposed to put the 
matter right legally. 

Fair Wages Clause.—This promises to be the cause of 
trouble in the future. In some clauses it is not clear 
whether the specified wages are to be paid to men employed 
on a particular contract or to all the men in the factory. 

The latest form of clause reads somewhat as follow, and 
refers only to the contract in question :— 

„That all workmen employed in carrying out the contract 
shall be paid at a rate of wages and observe the hours and 
conditions of labour as recognised by the Masters’ Federa- 
tion and the representatives of the men’s trades unions for 
the district. These conditions shall also apply to sub- 
гера hat the for the Co 

‘The contractors agree that the engineer for the Corpora- 
tion shall, at all reasonable times during the progress of the 
works, have free access to the workmen of the contractors, 
and to the wage books of the contractors, and to the factories 
or other places which shall for the time being be in the 
occupation of the contractors for the purpose of this con 
and shall, on behalf of the Corporation, be entitled to make 
full inquiry with the object of ascertaining that the stipula- 
tions in respect of the rates of wages, and the conditions of 
labour are being duly observed by the contractors.” 

It would be rather difficult to say what men are and are not 
employed on the contract; thus the shop sweeper, or the 
stoker of a boiler in another part of the works where the 
packing cases were made, would be indirectly employed on the 
contract. The phrase that all unskilled labour is to be paid 
at the rate of 7d. an hour opens up questions of which it is 
difficult to see the end. 


PROGRESS IN THE ACETYLENE GAS 
INDUSTRY. 


Bx JOHN В. О. KERSHAW, F. I. O. 


I.. GENERATION. 


THE genus— Inventor —st ill continues to find in the generation 
of acetylene gas from calcium carbide a fruitful field for the 
display of his abilities. The following figures show the 
numbers of patent applications relating to calciam carbide 
and acetylene granted during the last three and a half 


years,: 
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1898 .. 189 1997 ... eee 172 
1898 - ove 177 1899, firat halt 101 
The proportion of these totals which relate to furnaces for 
carbide production is very small, and by far the greater 
number of patents relate to generators and lamps. 

The value of the majority of these patents is absolutely 
nil the novel (7) methods of bringing the carbide and 
water into contact having been in use for years for the 
laboratory generation of such gases as sulphuretted hydrogen 
and carbonic acid. 

This fact, however, does not in the least lessen the activity 
of the hosts of inventors engaged in elaborating appa- 
ratus for acetylene generation; io fact, it rather seems to 
stimulate them since it renders invention more easy. The 
writer has more than once referred to this subject, and he is 
pleased to note that his opinion as to the valueless nature 
of most of the patent acetylene generators is endorsed by 
others.* | 

However, a British patent, though lacking in novelty and 
of no iatrinsio value, is often quite sufficient basis for a com- 
pany promotion, when a * boom" in the special branch of 
industry with which it is connected is in progress, and 
acetylene patents have formed no exception to this rule. 

Daring the last 12 months the following companies have 
been registered in this country alone :— 


Name of company. As 

B Acetylene Gas Light Company £100,000 
Frein баа Oarbide Company "m 60.000 
Oarbides, Limited eee eee eee вее 50,000 
Electroid Gas Company  ... iš ‘es 50,000 
Imperial В. О. Acetylene Gas Company ... 40,000 
Oarbides Development Syndicate... — ... $0,000 
R3ad-Holliday Acetylene Oompany ee m 95 90,000 
Turr's Acetylene Gas Syndicate ... E $i s 25,000 
Tyne Acetylene and Carbide Oompany ... see se 10,000 
Home and Colonial Acetylene Syndica‘e... T 10,000 
Acetylite, Limited cee eee еее eos 10,000 
Carbide and Acetylene Trust, Limited  ... 8,100 
Patents v ard тир Syndicate ... 5,000 
Acetylene Parifying Company 5,000 
Acetylene Manufacturing Oompany 3,000 
Total Ее | £436,100 


Some of these companies are, no doubt, at present doing a 
profitable business by the sele and installation of their 
generators, but this fact does not prove that the patents they 
hold are worth the sums paid for them. The attention of 
investors in acetylene gas companies might with advan 
be given to a recent article in the journal devoted to the 
industry, in which it is stated that some of the companies 
floated during the * boom " are already in the hands of the 
debenture holders. The number of patents granted for 
acetylene generators, which the writer now estimates at over 
600, ought to convince investors of the folly of paying large 
sums for suoh inventions. Patent acetylene generators 
promise to become as plentifal as blackberries in August, and 
therefore ought to be equally cheap. 

II.—PURIFICATION. 

The purification of acetylene gas is now receiving consider- 
able attention from scientific investigators, and some valuable 
contributions to the literature of this subject have recently 
been published. f. It was formerly sup that the 
acetylene gas might be safely burnt ad it came from the 
generator without purification, but it is now recognised that 
for domestic lighting and for public halls it is absolutel 
essential that some process of purification should be adopted, 
The chemicals that have been recommended and tried for 
this purpose are :— 

а) Lime water, by Lundstroem. 
85 Bleaching powder, by Lunge and Cedercreos. 
c) Bleaching powder and lead chromate, by Wolff. 
Acid cuprous chloride solution, by Franks. 

85 Chromic acid, by Ullmann. 

The first removes all impurities with the exception of the 
phospboretted hydrogen, the most dangerous to health ; it is 


* The Engineer, August 25th, 1899. Journal Acetylene Gas Light- 
ing, May, 1899. 
Journal Acetylene Gas Lighting, January, 1899. 
1 Journal f. Gas Beleuchtung,\1899, p. 198. 


therefore useless alone. The use of bleaching powder is con- 
дешпей by Caro,“ on account of the possible formation of 
Ludi ap tri-chloride, and therefore only the methods of 
Franks and of, Ullmann can be considered of practical value. 
The absorbents adopted in these two methods may be used 
in conjunction with powdered quartz, and these mixtures 
have been patented under the names of “Frankolin” and 
* Heratol" respectively. It is stated that 54 grammes of 
chromio acid suffica to purify 1 ош. acetylene gas; but it is 
evident that the amount required must depend upon the 
percentage of impurities present. Caro recommends that the 

rified gas should be subjected to a final scrubbing action 
with paraffin oil, in order to remove any impurities picked up 
from the chemioal re-agenta. = 

In relation to this question of purification, Liebetanz, in 
his report upon the exhibition of acetylene generating and 
parifying apparatus at Bada-Pesth in the early part of this 
year, makes the following remark :—“ It is to be urgently 
recommended that makers of acetylene generators shoul 
entrust the design of the purifying apparatus to those who 
have a special knowledge of the subject, for the purifying 
apparatus exhibited showed in many cases a complete 
ignorance of chemical knowledge on the part of the designer, 
and often formed а dangerous addition to the complete 
apparatus. The ignorant inventor is therefore not 
unknown outside the limits of the British Isles. i 


ILI..UTILISATION. 


The attention which has been paid to the scientific aspects 
of the generation and purification of acetylene has improved 
the practical value of the gas as an illuminant, and its use 
for this purpose has undergone considerable extension during 
the last 12 months. 

The high price of carbide in certain districts remote from 
а producing factory, is, however, a considerable hindrance to 
the further extension of acetylene lighting, and there is no 
doubt that in many places where it has already been adopted, 
at the present price of carbide, it will be found a very costly 
illuminant. It is customary for those engaged in pushing 
the sale of acetylene apparatus, to urge the use of acetylene, 
because it is cheaper than coal-gas or oil, in the particular 
locality where they may chance to be OP In 
numerous instances this is absolutely false, and such tactics 
will not oonduoe to the permanent gain of the carbide or acety- 
lene industries. The Progressive Age, one of the American 
n favourable to the acetylene gas industry, has recently 1 

<a ee on gar anit to apii as cost of 
the gas when dealing with prospective buyers of generating 
арр, and has referred to the distribution of pamphlets 

leaflets, in which the ratio of oost between illumination 
by ooal-gas and by acetylene is stated to be 4:2 : 1:0. The 
lowest ratio faind, in any of these circulars is stated to be 
1*0 : 1*0, while the actual ratio calcalated on the prices then 
current in New York was *5 : 1:0, acetylene being twice as 
costly as ooal-gas for equal illuminating power. 

The dissemination of false information of this character has 
led to the discarding of acetylene in some casee—after actual 
trial. Thus the Oanadian Hleotrioal Association has recently 
made an inquiry concerning the position and prospects of 
acetylene lighting in Canada.§ It found that there had been 
90 installations of acetylene apparatus, involving the opera- 
tion of 217 generators; but that 62 generators, or over 
one-fourth of the total number, after a few months’ trial, 
had been put out of use. 

An anonymous writer in the Engineer] recently discussed 
this question of relative costs of acetylene coal-gas, 
in a singularly fair and temperate article, and summed up by 
urging the general adoption of acetylene as an illuminant, 
on grounds—not of economy—but of healtb. Though in 
favour of the new illuminant, this writer was obliged to admit 
that as compared with ooal-gas or oil, it was, in most places, 
at present much more costly, and was likely to remain so. 

hat there are localities where acetylene is cheaper than 
ooal-gas ir, of course, true, and the correct policy of the 
Carbide and Acetylene Companies is to seek out these, rather 
than to direct their attention to districta where coal gas or 


* Zeit. f. Angew. Chemie, July 11th, 1899. 
t Ding'er's Polyt. Journal, June 10th, 1899. 
+ Progressive Age, April 1st, 1899. 

Ё Lightning, August; 91st, 1899. 

| The Engineer, March 31841899. 
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electricity are in the stronger position. In such localities, 
oil is the only real competitor, and though acetylene can 
never hope to compete with oil on the ground of cost, yet it 
may do so with some succees on the grounds of convenience 
and health. | 

As regards actual progress in this country, the Mancheeter 
Acetylene Gas and Carbide Company is stated to have 
installed Kay's patent generator in over 100 county resi- 
dences, in nine churches, in a few manufacturing establish- 
menta, and also to have supplied special portable apparatus 
for lighting portion of the Salford Docks of the Manohester 
Ship Canal. Mesers. Read, Holliday & Sons, of Leeds, 
have supplied their generator to a large number of factories 
and hotels, among which the following may be mentioned: — 
Wyke Valley Print Works, Bradford; Raven's Hall Hotel, 
Scarborough ; Messers. Wood Bros, Tockwith, York; Meal 
Bank Works, Kendal ; and Toulston Lodge, Tadcaster. 

The Thornton-Scarth apparatus is in use at Lord 
Pirbright’s residence, Brookwood, Surrey, and at the Clifton 
Hotel, Liverpool. The remarks made above will explain 
why the writer considers the latter installation a mistake. 
Messrs. Thorn & Hoddle are supplying an installation of 80 
25-c.P. lights to the village of St. ichael’s, in Kent.* 

In France the most noteworthy sign of progress is the 
decision of the General Omnibus Company, of Paris, to use 
acetylene for lighting the trams on the Louvre-St. Cloud 
section. The carbide is to be specially treated by the Ser- 
pollet process in order to obtain a coating of glucose upon 
it. On bringing into contact with water, a sucrate of lime 
is formed, n being a soluble 5 сота the use Е 
comparatively small generators. Details of the apparatus to 
be used will be found in the paper named below.f 

At Bayonne, acetylene is being used for the lighting of 
several establishments, and owing to its proximity to several 
3 carbide factories, the innovation may be a permanent 
success. 

In Germany a large-scale acetylene installation is reported 
at the town of Olivia, near Dantzig, where a 2,000 light gene- 
rator on the Wolff system has been erected ; cast-iron pipes 
are used for distributing the gas. The streets of Schonsee, 
West Prussia, are stated to be now lighted by acetylene. 
Lundstroem, in the article already referred to, states that 
there are already 6,000 !! installations for acetylene lighting 
in Germany. The writer is of opinion that two stray cyphers 
have been mixed up with this estimate, and that 60 wonld 
be nearer the correct total. The railway stations at Luchan, 
at Hildesheim, and at Altenstein, are now lighted by acety- 
lene; while the communes of Bretrenheim, of Grunmen, and 
of Elberbecb, have arranged for acetylene installations. The 
editor of the Revue Industrielle estimates the present con- 
sumption of carbide in Germany as between 5,000 and 
10,000 tons per annum,§ while Liebetanz has more recently 
estimated the consumption in 1898 to be at the rate of 
14,000 tons per annum.| The value he places on the 
carbide, namely, £500,000, is certainly excessive, and is 
equal to a price to the consumer of £35 14s, per ton. With 
carbide at this price, acetylene illumination will not prove 
80 aen Fran d Ge the principal 

utside oe and Germany the principal progress appears 
to be ocourring in South-Eastern Europe, where coal-gas 
and electricity are hitherto comparatively unknown. 

Thus, at Syra, in Greece, an installation of acetylene gas 
for public uses is being carried out, oil being the only com- 


ting illuminant. The carbide is to be impo from 
Igium, and the acetylene is to be charged at the rate of 


4dr. 501. per 1,000 cubic feet. This is equivalent to 
За. 7d. per 1,000 cubic feet, and the estimate is evidently 
erroneous. { 

The use of acetylene, in conjunction with other gases, 
is considered by many to be the most promising field of 
exploitation, and mixtures of acetylene and oil-gas are being 
used upon some branches of the German State Railways. 
Wedding, of Berlin, has recently published details of experi- 
ments made with mixtures of acetylene and air, and with 


* Most of these installation notes are based upon paragraphs in 
recent issues of the Journal of Acetylene Gas Lighting. 
T Le Genie Civil, July let, 1899. 
" Foreign Office Report," 2,250, May, 1899. 
i Revue Industrielle, June 24th, 1899. 
| " Das Acetylen.“ 
«| “ Foreign Office Report,” 2,252, May, 1899. 


mixtures of acetylene and coal gas,* while Guilbert at the 
recent Buda-Peath Congress read a paper on the use of 
mixtures of acetylene and oil-gas.t Mixtores of these two 
gases in the proportions 25: 75 gave double the lighting 
value of oil-gas alone (not ¿reble the intensity, as sometimes 
stated) ; but the most favourable results were ob‘ained with 
mixtures containing 40 to 50 per cent. acetylene. 

Taking carbide at £26 per ton in Paris, the cost of 1 cm. 
(35:3 o. feet) acetylene gas will be 1s. 114}d., inoluding 
2:87d. for generating costs. The same volum: of oil-gas 
costs 7:691. Using these costa as the basis of calculation, 
the costs per o.-metre of various mixtures of acetylene and 
oil-gas work out as follows :— 


75 % oil-gas 
25 95 acetylene 


60 95 oil-gas 


) 137d. 40 % acetylene 


80 % oil- | 
E Ф ca o } 14584. 


} 12 38d. 


The first mixture (25 per cent. acetylene) is that known 
as the Pintsch mixture, and is under comp-ession for 
railway carriage lighting on the German S:ate Railway, as 
mentioned above. 


]V.—Coscrvsriox. 


This review of recent ко in acetylene generation and 
ntilisation shows that advancement is occurring, and that 
in certain directions the acetylene gas industry may undergo 
permanent and successfal expansion. 

This expansion is unlikely to occur, however, in districts 
where coal-gas and electricity are already established, or where 
they can be favourably installed as illuminants ; and those 
who desire the establishment of the carbide and acetylene 
gas industries upon a sound basis, should recognise this 
limitation to their field of operations, and should, above all, 
discourage the circulation of false information concernin 
the relative costs of acetylene, coal-gas and oil, when aed 
for illuminating pu: poses. 


THE ELEOTRIC DRIVING OF PRINTING 
MACHINERY. 


WE suppose there is hardly any class of motor work more 
“ wrop in mystery ” than the driving of printing machinery. 
Printing establishments rigorously bar their doors to the 
stranger, and electrical firms who have gaincd experience of 
such work, not unnaturally keep their information to them- 
selves. Yet there is no ng very wonderful in bring able 
to successfully drive a “Wharfedale,” a rotary oylinder 
machine, or а two-century revolution press, and the character 
of the work ought not to vary very greatly from other 
machine work that is more or less intermittent in character. 
It is, however, the occasional nature of the printing press 
that renders it liarly adapted to an electric drive, and 
one would imagine that printers have only to become 
acquainted with the advantages of electric motors to become 
convinced of their fitness for the printing office. Bat the 
members of the great guild of the printing press are con- 
servative, and doubtless this, combined with the apparent 
initial expense of electrical machinery, has been the cauce 
of the comparative slowness to оя newer methods. We 
are quite aware that many of the large printing establish- 
ments in the metropolis have been long converted to the 
claims of the electric motor, but when one reflects upon the 
enormous number of printing presses in London alone, it is 
apparent that the conversion has been a very partial one. 
Yet, of коше of the printing offices we have seen equip 
with electrical machinery, we are not fi led with a consuming 
admiration. 

While one ought not to be surprised at printers being 
disinclined to adopt electrical methods in old offices, there 
is little excuse for not adopting them when starting new worke, 


è Dingler's Pulyt Journal, May 13th, 1899. 
T Zcits. f. Angew. Chemie, July 11th, 1899. 
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for it is under such conditions that electric driving proves 
itself to be immeasurably superior to all other methods. It 
not only means an economy in working the presses, but it 
actually affects the cost ol Te: or when shafting is 
dispensed with, a much lighter wall may be employed. In 
the methods adopted of applying motors to printing presses, 
the motors are very е; applied direct to the shaft 
of a machine, in spite of the fact that it means a very large 
Blow speed motor in many cases. If, say, the main driving 
shaft of a press makes five revolations to every 5 а 
press operating at 1,440 impressions per hour would require 
a direct connected motor running at 120 revolutions per 
minute, which clearly means an unnecessarily large and ex- 
pensive machine. Moreover, such a motor could hardly be 
of a standard character, and the replacement of any part 


would take a good deal longer than in the case of a standard: 


type running at 600 or more revolations per minute. This 
may be an extreme instance, but it shows that direct oon- 
nection is not always desirable. Besides, the many improve- 


ments effected in gearing, almost render the direot-oonneoted . 


motor unn ; the raw hide pinion makes a gear 
noiseless, and although raw hide is dearer than gun-metal, it 
is, barring accidents, probably not leas durable than a metal 
pinion. It is true that the low speed motor possesses the 
merit of a probable longer life, but few people care to spend 
money on а prospective advantage. 

The introduction of the electric motor into the printing 
office has not entirely eliminated chefting, and though this 
may be regretted, it must be admitted that the individual 
motor is not always justified. For paper-cutting machines, for 
binders, and similar machines, the usual practice is to group 
them and drive them through the medium of a short lengt 
of shafting; such a proceeding rather neutralises the special 
claims of electric driving, but if a series of machines only 
require }-H P. cach, it may be seen that it would be hardly 
an economical arrangement to employ separate motors, It 
would mean increased capital expenditure and increased 
maintenance charges. Perhaps the most objectionable 
method of driving a printing press is by a motor and a belt. 
True, it is simple and economical in first cost, but the 
arrangement is distinctly unsightly; moreover, the machine 
takes up more room. An electrio motor ought to form an 
in portion of the machine it drives, 

The experience of some priaters, after using electric 
driving, is interesting and worthy of being put on record, 
Not long ago в contemporary devoted to printing interests 
referred to the introduction of electrical driving in a well-known 
printing establishment in London and said, “А very powerful 
argument in favour of the new method of driving is afforded 
by noting that the same gas engine, which only sufficed for 
driving half the machinery at the older premises, now does 
all the work of driving at the new works, and in addition to 
this, gives force for some 260 lights.” Sach a statement 
ought not to be without its effect, and even the figures put 
forward occasionally by electrical contractors are worth 
remembering. Two typical instances may be mentioned. 
A well-known printing house, before it adopted electric 
driving, spent £9 per day for fuel alone: after adopting a 
much larger plant (electrical) and with added oost of light, 
heat, and elevator.seryice, the cost averaged 85a., a saving of 
£7 58. рег day. The American Lithographic Company 
reported that electricity for driving purposes saved 44 per 
cent. over previous methods. There is more reticence in this 
country, for reasons which we have already advanoed, but, in 
spite of that, it is possible to give some information as to the 
power usually required by various printing machines. Mr. 
Alfred Gibbings some time ago BS d Eerie3 of tests on the 
powcr required by different machines, and obtained the 
following approximate figures :— 


Lurrenrarss, WHABPEDALE, Вввмкив AND OSLINDER MACHINES, 


Demy, to print a sheet 24 x 18 inches ... ..1 HP. 
Double crown - х 20 „ l „ 
Double demy т 36 х 24 „ Эя ns dA. 3, 
Quad crown ái 49 x 80 „ ps s dE ai 


Gotpma JOBBER, MINERVA, ARAB, UnrversaL, &O, PLATEN 
MACHINES. 


Foolteap folio, 7 x 11 inches inside chase } to 1E 
Orown folio, 10 x 154 „ m oe J to 1 „ 
Demy folio, 13 x 9 i - S. to 1 „ 
Linotype mt chines J. Ex. 


LrrHocRaPHIO, BREMNER, &., MACHINES. 


Demy, to print a sheet 24 x 18 inches lHP. 

Double y й 96 х 24 „ n T 2 „ 

Quad royal » | 00x40 „ Р 4 „ 
GUILLOTINE Corrma MACHINES. 

26 to 32 inches wide ... 2 Н.Р. 
88 to 44 ji -" des бз ** l 3 
PAPER Grazia MACHINES. 

To roll 27 inches wide 9 H.P 
п n 4 "n 
n 99 see oes ee? b " 
Ink GRING Міга. 

Rolls 12 x 8 inches ... 8 ИР - 8 H. 
» 18x10 , .. dis s 7 ve 4 „ 

и 24 х 18 , .. F Е P ЯЕ 5 „ 


From careful investigations that were made at the pub- 
lishing offices of McLure’s Magazine (New York) it was 
found that automatic cylinder presses required a motor of 
about 4 or 5 H.P., and with that could turn out impressions 
up to 1,200 per hour, according to the nature of the work 
to be done; rotary presses capable of turning out 2,000 
sheets per hour required 15 HP. motors, Some other 
interesting testa have been made in America, and were pub- 
lished some time ago by a writer whose name we have for- 
gotten, taking а series of printing presses and the power 
required for certain sizes of sheets :— — 


Bize of sheets. Sheets per minute. | Character of forme. LP. 
42 x 60 21 Light 2 36 

„ 42 х 60 22 Medium 278 
16 x 99 22 Light 2:40 
31 x 40 26 Heavy 2 50 


The variation in these figures rather suggests different 


types of printing machine. It is curious how the produo- 
tion of different- machines varies with the manner in which 
the motors are connected, though no definite conclusions 
ought to be drawn from them. 


Average sheets 


Size of motor, per 11. v.-hour. 


Type of machine. 


— —— | M M — — € a D 


Michle No. 0000 5-H. P. geared 500 

н No. 00 2 or 3-Н P. geared 663 

н No. 00 8-H. p. direct connected 72⁰ 

„ No. 000 a Р. gee connected 330 
Hie No. ... 5. H. p. 

» No. 7 3-H P. geared 527 

„ No. 4-H. connected 395 

7 6-8 P. geared 570 


As was pointed out by the author of these testa, the number 
of printed sheets per H P.-hour by any combination of press 
and motor will depend largely upon the forme, the size of 
the sheets printed, and the viscosity of the ink, so that it 
would be always difficult to obtain definite data unless one 
knew these. 


O———————————— 


ELECTRICITY v. STEAM FOR BRANCH 
RAILROAD LINES. 


THE summer conventions of the Institution of Civil 
Engineers should be exceedingly valuable, inasmuch as the 
topics presented for discussion are short, and the informal dis- 
cussion can be carried on at length. The ready interchange 
of experience and ideas between members ought to result in an 
all-round acquisition of useful and practical knowledge which 
one can hardly expect to imbibe at the formal Tuesday evening 
meetinga held during the winter session. : 
Some specially interesting topios were presented this 
summer on traction by means of gas, steam and electricity, 
but, as we remarked at the time, the discussion gave rise 
to a feeling of disappointment. We are not quite sure in our 
own minds whether the chairmen of the various sections are 
always in the best position to know the best men in any given 
branch of engineering, especially of electrical engineering, to 
call upon to take part in the debate, but, be this as it may, 
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the information then given to members on electric traction 
was meagre and indefinite to a painful degree. 

A subject of considerable magnitude, and of first-rate 
importance to this country, is that indicated by the title 

er which we pen our comments, for we know of 
several districts where influential residents are anxiously 
awaiting the advent of electric traction, in some shape or 
form, to open up communication between important centres 
of industry, and between inland towns and rapidly rising 
seaside resorts. 

By a lucky coincidence, we have at our disposal some 
valuable opinions on the subject from engineers who, in their 
own land, are classed as a similar body to our own Institution 
of Civil Engineers; and just three months ago, at the 
Annual Convention of the American Society of Civil 
Engineers, an informal discussion took place on “ What 
are the Economic Conditions under which Electricity may be 

fitably Substituted for Steam in the Operation of Branch 

ailroad Lines, and what are the Engineering Requirements 
to be Considered in such Substitution.” Over a dozen 
gentlemen, members of the Society, took in an 
animated debate whicb, in a concise and abbreviated form, we 
have culled from the Proceadings of the American Society of 
Civil Engineers, and give below. It will be noticed that 
traction by means of accumulators mounted on locomotives 
is not touched upon, although in a place where water-power 
is available, this system ought, with the improved batteries 
now obtainable, to turn out commercially successful for light 
traffic with frequent trips. If such well-known and experi- 
enced electric traction advocates as Mr. Crompton, Mr. 
Dawson, Mr. Parshall, Mr. Sellon, Mr. Quin, Mr. Rider, Mr. 
Charles Hopkinson, Mr. Manville, Mr. Clifton Robinson, 
Mr. Dickinson, Mr. Garoke, Dr. E. Hopkinson, Mr. Raworth, 
Mr. Clirehugh, Mr. Baldwin, Prof. Oarus-Wilson, Mr. A. 
Siemens, Mr, Thomas Parker, and others, would warmly 
take up the matter here and continue the discussion, a 
mutual benefit would be conferred upon both English and 
American engineers, and we should be only too pleased to 
make the ELECTRICAL Review the medium for such an 
interchange of opinion. 
N The topic to which we have alluded was brought forward 

y=- 

Mr. H. S. Hamers, who said as he was ble for the submis- 

undertake to state 


pu he had in view in suggesting it. Electricity has been 
gradually introduced ша шончо соле railroads, first as а sub- 


stitute for horse-car lines in cities, then into continuall өнөгү | 
areas, with the extension of sach lines into suburban districte 5 


8 


in а rural or manufacturing district. There is also to be considered 
the advisability of its app on alternately with steam on the same 
line. The conclusion seems to have been reached that this substitu- 
tion can be more profitably made where it is desired to move single 


at infrequent in g quite а long main line, Mr. 
Haines had occasion to p for several lines to reach 
5 at varying distances from the 
main where a mixed making one or two round trips 
day, might meet all the requirements, at least for a year or two 
branch were opened. In one case 16 would be practicable 


power. In this way his mind was directed 
not sufficiently familiar with the есопошіо conditi 
transmission of an electric current, and its use as a motive power, to 
determine the question satisfactorily to himeelf, and hence it 
reference to the pA аш discussion. It is distinctly as an engi- 
neering problem that Mr. Haines asks for a solution. There is an 
spparent disinclination on the part of civil engineers to consider, as 
appertaining to their domain, the application of electricity in oon- 
nection with engineering works, in the same way that they accept 
and discuss questions involving the use of water or steam-power. 
As & help to himself, and to others similarly he would 
like to have a discussion of the conditions under which it would be 
advisable to operate by electricity a branch line to а steam railroad, 
whether in a suburban, a manufacturing, or a rural district; the con- 
ditions including the length of the branch, the character and 
frequency of the traffic, the on of the electric current 
water power or by steam, &o. The subject should be considere 
not only with reference to lines with a large traffic, but also as 
applied to branch lines operated only by one locomotive with a single 
train crew, making one or two round tripsdaily. If these conditions 
can be determined with approximate accuracy, the field for the 
spplicaticn of electricity will be accordingly extended, and perhaps 
it will thereby become more feasible to provide traffic facilities for 
communities, to which they cannot be profitably extended with steam 
as а motive power. 


to obtain current from a factory where it нан generated by water- 
was 
the 


Mr. Henry G. Рвост said the question is pre-eminently one of traffic 
conditions rather than of strictly engineering conditions; although 
engineering covers traffic conditions. Under such requirements as 
Mr. Haines has , i. 6, branch lines with infrequent trains; it 
would not be advisable to try to substitute electricity for steam 
locomotives; and it is quite likely that during the next few years 
light steam motors for such work will be developed. The costly 
installation of the New York, New Haven and Hartford Railroad at 
Hartford and Berlin, Conn., will probably be found to be а very 
expensive and unremunerative experiment. It is said that about half 
of the machinery in the power house is lying idle, and that one-car 
trains are run at intervals of 20 or 25 minutes. Under such condi- 
tions it is impossible to pay the interest on the cost of the installa- 
tion. In other words, if the traffic is in units of considerable siss at 
infrequent intervals, the work can be dona more cheaply by брен 
locomotives than by electricity. A locomotive which will develop, 
вау, 1,000 E. p., will cost (we atsume) $10,000, and a power house 


and plant to develop 1,000 н.р. will cost, perhaps, $80,000. iThus 
it will C eh "000 has to 


be seen that the interest on $70 be earned, or 
accounted for in some way by the superior economies of the electric 
installation. It may be said that there will be a great saving in the 
fuel account, but careful analysis, made within the last three years, has 
shown that the fuel will cost as much horse-power delivered at 
the rim of the dri wheel for el ty as for a steam locomotive. 


` appliances of automatic stoking, &c., can be burned more cheaply 


comparatively small Assuming the fuel element to be about 18 per 
cent. of the total opera expenses, then, even if the saving in 
this item is 50 per cent, it is evident that little has been saved 
toward the interest on the expensive di installation. 


Mr. OBERLIN Surry said that within the last 10 years the ordinary 
street trolley line has grown from a mere experiment into a great 
industry. The time for the universal use of motors on railroads has 
not yet arrived, but he believed that it would come eventually, in 
consequence of discoveries which will cheapen the use of fuel and 
simplify electrical machinery; and also because such а method will 
result in greater convenience to travellers, by reason of more smooth- 
ness of motion, freedom from dust, smoke, cinders, &c., and facility 
for running single cars (or short trains) at much more frequent in- 
fervals than now. It therefore follows that the use of electricity on 
roads which are at present run by steam will largely increase travel— 
and the habit of travelling. Such improvements make car riding s 
pleasure rather than the duty that it now often is. The foregoing 
remarks a to travel on surface roads, at speeds much the same as 


now р The change in method has already begun, and its 
adoption by all railroads is simply a matter of relative cost —in ооп- 
stru maintenance, and 


on, operation. It would seem babie, 
however, that in the next generation, if not in this, an entirely new 


of FF Mechanically the 
iria is realy fo begin E; иа not yet, for ite cost would be 


great. Upon some special of , confining the cars absolutely 
. 150 miles per hour, and 
y more can doubtless be obtained; and it would not seem to 
& very wonderful feat to cover the 90 miles between New York 
and P phia in half or uarters of an hour. There 
are no physical or mechanical obstacles which cannot be 
overcome with our present know and some experi- 
menting with details. The danger eollision with other 
objects can be avoided by the use of an elevated roadway with 
absolutely no crossing, turn-tables, or switches, and with the trains run 
C in one direction, on one track. 
e question of derailment and collision being obliterated, the 
speed of trains will be limited only by air resistance and by the 
strength of the wheels to resist centrifagal force—if wheels are used. 
If the cars are made long, narrow, pointed, very smooth and pro ly 
jointed together when in trains of more than one, they can probably be 
ran at high speed without encountering such great ait resistance as 
would make the cost of power too great. Such cost, however, must 
not be based upon present train weights in relation to live load. 
It has been demonstrated that a heavy ateam locomotive and train 
бап travel upwards of 100 miles an hour, with all the disadvantages 
of a tremendous load not on the drivers, and a degree of uncertainty 
as to whether or not the train will stay on the rails. If, however, 
such a train could be made safe upon a surface road, at the speeds 
under consideration, and did it not cost too much for power, 
yet there are limitations of speed in respect to getting steam 
through the ports . quickly enough, and in working reciprocating 
members—as pistons, connecting rods, &c. These limitations do 
not exist with rotating electric motors One reason why eleo- 
tricity works better upon steep grades is that, with the best 
modern systems, every wheel in the train can be made a 
driving wheel. A train can be comparatively light, without the dead 
weight of a locomotive, and have sufficient traction. With a 
steam train we not only have the cars very heavy, especially Pullman 
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cars, but we have the big locomotive iteelf to drag up grades, with 
only the adhesion due to the weight of part of the locomotive, such 
as happens to be on the drivers. This is evidently very different 
from being able to have a vary light train and making every wheel a 
driver, with every pound of the train and load contributing its share 
of adhesion. 

Mr. W. B. Rump said the discussion, up to this point, has referred 
mainly to passengers. The question of carrying freight in combina- 
tion with passengers, upon electric lines, should also be discussed. 
Generally speaking, it has been found that for short distances passen- 
gers can be carried more comfortably and more cheaply by electricity 
than by steam, but in the carrying of freight little has been dons by 
electricity as yet. When freight is to be carried over passenger lines 
by electricity 16 will have to be taken through city streets, or at least 
over highways, and the rails should be designed to meet the con- 
ditions of electric cars which have shallow flanges; freight cars with 


deeper flanges, and which vary more or less in gauge, requ not 
only a deep groove buta wide flangeway; and the ауес ас 


Mr. G. B. Davison ssid about eight or nine years ago he was in charge 
of the construction of а small branch line near Pittsburg, which was 
required to connect a small manufacturing town with the Pittsburg 
and Lake Erie Railroad and the Pennsylvania lines. It was an 
inde ent corporation, controlled by manufacturers in the town, 
and it was equipped at first with steam-power. The ident of the 
company conceived the idea that with such cheap fael as is to be had 
in that neighbourhood, and in view cf a proposed change in the 
future from steam to water-power, it would be proper to operate this 
branch by electricity instead of steam. He experimented slowly, 
and equipped the line as a trolley road, but separated the passenger 
and freight traffic, and carried the former by electricity, and the latter 
by steam locomotives. Hedid not know the results of the operations 
of this company, but judging from later occurrences, he believed that 
the separation of the passenger and freight service was found to be 
a mistake. In this case the com 
fuel, and had aleo its own 

to instal a new plant, but piy to add to the old. 

itteburg and Lake Erie 

ted as a branch of that 
acq branch line, studied its 

operation to determine whether it should be conducted as an electric 


number of years. At the present tima the first five miles of the road 
being operated as an electric line, using the trolley system, and 
on the remainder of the line, next to where the coal is brought ont 


Е 


been justified in hauling the coal the first distance 
because the use of steam locomotives 


E 
Е 
f 
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Mr. Warn L. Wess said the relation of grades to the question cf 


pon 

road, a grade of 2 per cent. is considered 
steep, while 4 per oent. marks almost the limit of working on such 
roads; yet on many of the electric railroads in the United States 
there are grades of 10 per oent., and even steeper. On steam roads 
which are steep in some places and flat in others there is a great waste 
of power. occars, not on the heavy grades where the engines 
are hard worked, but on the light grades, where the great reserve 

be 


hen variable power is necded, the generating 
plant must be constently operated at its maximum efficiency. When 
the work to be accomplished can be distributed over а continuous 
period of 10 to 24 hours, the power can be more economically gene- 
rated by an indirect application through a stationary plant than by а 
direct application of the fuel to the motor, as in the steam locomo- 
tive. here, however, the work involves a spasmodic application, 
occupyiog only a limited amount of time, at irregular periods daring 
the day, the generation of power by an independent motor, capable 
of producing in itself the power needed, is more convenient and 


more economical than ite production Ъу а central plant. Steam- 
power at the present day can be generated spasmodically more 
efficiently than electric power. The requirements of railroad service 
on & line of limited traffic are spasmodic, reaching a maximum at 
certain hours; and until a storage battery has been devised in which 
the power produced continuously can be stored and used for spas- 
modic application, which application shall satisfy a maximum call 
greater than the average efficiency required of the generating plant, 
electricity cannot be applied more economically than steam. At 
present, it seemed to him that where the work is spasmodic, steam 

wer is, and must be, more economical than electric power, for 

ch railroads. - 

Prof. D. О. Jackson said there is no mystery about this matter, and 
Mr. Oroes has well stated the case. It is more economical not more 
efficient —to generate power for operating а railroad or а group of 
manufacturing establishments at а central station only when the 
power can be used continuously over long hours, for the reason that 
when the traffic on the railroad or the load on the motors at the manu- 


able figure, Where traffic 


economical to а railroad by steam locomotives. If a plant of 
1,000 E r., installed to operate а branch railroad with ht traffic, is 


the station daily 
half or 


tion of traffic. These remarks apply equally to electric power plants 


gener 
proposition, and under some circumstanoes it is possible that electric 
power can handle the traffic moet economically. These conditions 
would assume s number of main line feeders, located reasonably near 
а given point, so that the entire load of all these branches may be 
carried by a central station, using fairly high transmitting pressure. 
The traffic should be broken into unite somewhat smaller than would 
be operated ordinarily by steam power direct, and schedules of train 
movements should be so arranged that the station may be fairly well 
loaded during at least 12 hours. If the schedules are so arranged 
that once or twice daring the day a single mixed train will be ranning 
simultaneously over each of these branches, he doubted if electric 
power, from the point of view of dollars and cents, can ever compete 
with the steam locomotive. 

Mr. Gustav LispuSBTHAL said а railroad train, in descending a grade, 
wastes power in grinding up brake-shoes, and heretofore tbis power 
has not been stored in any form. It is possible to te and store 
that power in the form of electricity, which cau be used again in 
hauling trains or cars up an ascending grade, or for lighting or 
heating purposes. He believed that the feature of storing electric 
power should have an important bearing in any comparison of the 
economies of locomotive and electric traction, particularly ia 
mountainous countries, where coal may be dear and water-power 
cheap. 

Mr.EpwABD WBGMANN said he objected to the statement that steeper 
grades can be used on electric tramways than on ordinary steam rail- 
roads While it is undoubtedly true that steeper grades are used on 
trolley lines than on o railroads, tbis difference should not be 
credited to electricity as st steam, but to the placing of a motor 
under each car. If а steam engine were applied to а oar in this 
manner, the oar could be driven up any of the grades to be found 
es had been constructed he 


was required for each car, One of the great advantages of the trolley 
system is that men of ordinary intelligence can soon be taught to 
run the cars. In the case of pulling а train by a special motor, the 
grade that could be overcome depended, as was well known, on the 
weight on the driving wheels, the rolling friction of the wheels, and 
the weight of thetrain. I¢ made, therefore, no difference as regards 
the grades, whether steam, electricity, compressed air, or any other 
motive power were used to propel tne motor. 

Mr. Ковивт Moonm said each particular case of this kind must be 
considered by itself. In the case indicated by Mr. Haines, in 
which the power is to be rented and paid for, presumably, by a 
meter, the conditions of economy would be very different from those 
in which the railroad company would be required to instal the plaut, 
and bear tne ooat of the current whether 15 were being used or not. 
Therefore & proposition which would cover ali cases might be very 
delusive. So far as a general proposition cau now me made, it must 
be substantially as indicated by Mr. Prout. When the conditions 
are those of an urban traffic—a very large number of small trains 
electricity has abundantly demonstrated its superiority over every 
other form of motive power; but when the conditions are very dit- 
ferent from those of urban traffic—when the trains are infrequent or 
heavy—he doubted its economy, and saw no indications that it is 
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likely to be economical in the near future. Regarding the superior 
economy claimed for the electric motor on heavy grades, the point 
cited by Mr. Wegmann is a sufficientanswer. The power is developed 
only by the traction of the driver on the rail, and that is a function 
of its weight; thus, there can be no saving in that respect. But 
there is another point which should not be lightly regarded, the 
great danger, in operating on very steep grades, of the failure of 
brake power. Any such failure means disaster, as many who have 
had occasion to operate heavy grades well know. 

Mr. C. W. BucHHorz said the facts are against the assertion that the 
grades on an electric road can be steeper than on a steam road. 
The power of a locomotive depends upon ite adhesion to the rail, 
and it makes no difference whether the power is steam or electricity. 

Mr. Harnes, in reply, said: This question wae suggested because 
he considered it to be of practical moment, and because he desired 
to obtain from members of the Society an authentic expression of 
opinion as to how far, in the present state of the art, it was 
advisable to substitute electricity for steam as a motive power on 
branch lines of steam railroads. 1 electricity is used on branch 
lines it must be used in connection with the vehicles in which pas- 
sengers and freight are transported on the main lines. It is not 
only desirable to ascertain what can be done with electricity under 
this aspect of the case, but also what cannot be done. "There is 
one general proposition that all will accept, viz, that in the present 
state of the art there is no doubt that electricity can bs economically 
substituted for steam on a branch of a steam railroad where there are 
single units of transportation moving at frequent intervals, because 
the power can be used uniformly and continuously, and because a 
large plant is not lying idle for the greater part of thetime. To state 
the cases in which electric transmission cannot be applied, a process 
of exclusion must be used; therefore, let it bo said that it can ba 
applied economically on branch lines for suburban purposes. It that 
is the case, it strengthens the steam railroads which have suburban 
branches competing with trolley lines. He recently had occasion to 
talk this matter over with some of the principal officials of the New 
York, New Haven, and Hartford Railroad, who have probably had 
more experience in this matter than anyone else; and the 
impression received was that they are quite well satisfied 
with what they have done thus far in an experimental way, 
and they are extending the system. There is one t, how- 
ever, that they have not yet determined, and that is, the con- 
ditions under which the third rail should take the place of the trolley 
wire. Admitting that electricity can be used economically on 
suburban lines, the next question is: Oan it bs used on branch lines 
under other conditions? Judging from the discussion, Mr. Haines 
believed that elcctric motors might be used to great advantage on 
branch lines in a manufacturing districs, even for handling freight, 
if power can be obtained along those lines from manufacturers who 
have it to spare. On a line running into a rural district it would 
seem ree practicable to use electricity, unless water-power could 
be obtained. He need not discuss the question of heavy grades, as 
that has been covered so well by Mr. Buchhols. Unless by the use 
of electricity the traction can be made stronger than the mere adhe- 
sion due to the weight of the locomotive, that question need not be 
considered. To sum up, it may be said that in the present state of 
the art it is only admissible to apply electricity on what may be called 
suburban passenger lines, except that it may be applied where power, 
for certain local reasons, may be obtained more cheaply than by 
means of the steam locomotive. 


AMERICAN LOCOMOTIVES IN GREAT 
BRITAIN. 


A VERY curious article appears in Cassier's Magazine on the above 
question, from the pen of Mr. C. H. Jones, of the Midland Railway. 
Mr. Jones as a railway man, belongs to that body of men whose 
efforts in the way of bringing about the building of engines by the 
railway companies themselves, are the cause of the fact that the 
locomctive shops of the country are so small. Mr. Jones's article is 
very curious reading, and is an example of special pleading of an 
apologetic order, as though he felt somewhat afraid of the whole 
business, and had to justify it somehow. He begins by blaming the 
English makers who, too small to furnish the engines wanted by 
Mr. Jones's friends, could not promise prompt delivery, and could 
hardly enlarge their shops quickly enough to do so. Moreover, 
the Midland, or any other company, would not have gone outside 
their own railway works had they not been very hard pressed, 
so it is hardly fair to put a slur on the English builders. Mr. 
Jones is full of the virtues of Americans. They are satisfied with 
less showy engines than we in England, he calmly states. Why, in 
the world, if this be a virtue, have the Midland Railway only just 
found it out? Any locomotive builder in England would be glad to 
furnish the same rough and unfiaished stuff. As an example of 
American finish, we might cite the coupling rods of American engines 
and other similar parte, which are bright only on the face side and 
left a8 forged on the other sido. 

This, we admit, is perfectly good practice, but why have Midland 
directors and their men in the locomotive department only just found 
it out? The Midland Company's own shops would appear to be very 
badly carried on, for Mr. Jones is struck with wonder that American 
engines are made to template and are accurate. He actually puts 
down this as an argument in favour of American engines. Is it 


because Mr. Jones has influence, that tho same system is not carried 
out on the Midland, for evidently by Mr. Jones's surprised statement, 
it has come to him аз a novelty? Не ought to get some experiences 
at Orewe or Horwich. And so Mr. Jones joge along stating what 
ought to be mere platitudes if the Midland Oompany has been pro- 
perly served by its locomotive staff. Hoe tells us how many packing 
cases were needed to pack each Baldwin engine, and is good enough 
to startle us by a statement that they are not all of the same size or 
even of the same weight. "Very foolishly, too, the engines came by 
the Manchester Ship Canal, a work that, we believe, railway men 
were loud in declaring would never bo built, and when built would 
never be used. From Mr. Jones's description of some of the details, 
it appears that the makers have been allowed to put in the cheapest 
kind of materiel, and have narrowed the fire boxes by the bar 
framing just as is usual in American practice. It is very evident that 
had English builders been allowed the same latitude in departure 
from the Midland styleof engine and the same cheap construction and 
finish, they could have promised much quicker delivery. Mr. Jones's 
article, coming as it does from a Midland official, only shows how 
ridiculous have bsen the officials of our railways when they accept 
as good enough a class of work so far inferior to what they have 
demanded from home makers. We do not necessarily condemn the 
style of finish they have agreed to accept, but we cannot praise their 
consistency in purchasing engines practically without inspection or 
specification after their past demands, They have acsepted locomo- 
tives with three supporting points to the boiler, with valve boxe: out 
in the cold, single wheel bogies, outside cylinders and no foot plates 
merely running boards. It is all cheap work and design, aud if it is 
going to pay the Midland Company, is it not а pity they did not find 
it all out years ago and reduce some of their heavy charges that have 
driven manufacturing out of their district to the seaside ? 


TRAIN LIGHTING. 


A WRITER on the staff of the Railway Engineer is much 
exercised over two of his contemporaries. 
Recently, says our iron road exchange, 


The Engineer stated that it wae informed that the total weight of 
the electric plant (Gill system) was less than that of a gas lighting 
system giving an equal amount of light. Pintsch's Lighting Com - 
pany replied that the fi:tirgs necessary fora better light by their 
system weigh rather less than half the weight of the fittings necessary 
for the electric system. The Engineer suggests that the correct 
weights of both systems should be published, and the ELECTRICAL 
Review thinks that, "this information, if forthooming, should be 
interesting.” 

It is surprising that the Engineer should have allowed such а 
vapid, misleading, unfair, but technically acsurate statement to have 
ap d in its columns. 

n the electrio system all (except spare accumulators) the plant is 
carried on the coach, and therefore no doubt its total weight is less 
than that of the plant necessary to produce an equal amount of light 
by the Pintsch system would be; but in the Pintsch system none of 
the generating plant is carried about on the coacb, and tbe gas 
holders and fittings which are carried only weigh, as stated by the 
Pintsch Company, about half as much as the total electric plant. 
This extra weight is a very important factor for locomotive super- 
intendents to consider, and they are not likely to attend to stupid 
remarks about the total weight of the plant" when they know 
perfectly well that with the electric system the locomotive has got to 
do the work of lighting the train, and with the Pinte ch or Pope gas 
systems it has not. The weight of the plant carried cinnot be use- 
fully, or (with due deference to our electrical contemporary) in- 
terestingly considered apart from the much more important question of 
the EXTRA WORK thrown upon the locomotive in order to generale the 
necessary electric currents. 


Without discussing the shocking impropriety of taxing 
the Engineer with stupid remarksas to the respective weights 
of the gas or electric equipments, we will consider how far 
the railway organ is just:fied in gravely trying to make its 
readers believe that the extra work of the locomotive in 
driving a small dynamo is of such vast importance that the 
officials, whose duty it is to superintend the locomotive 
departments of our great English lines, are to have their 
unhappy lives burdened by another heavy responsibility, 
heavier by far than the weights of gas cylinders, or dynamos 
and batteries. 

We may remark that what our contemporary calls the Gill 
system is better known as Stone’s electric light system, Mr. 
Gill being the manager of Messrs. J. Stone & Co.’s electrical 
department. 

The relative weights of gas and electric light apparatus 
must depend not only on a variety of circumstances such as 
the size of coach, amount of storage capacity required, &o., 
but any correct comparison is rendered quite impossible by 
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the fact that whereas gas-lighted coaches require to be 
at more or less frequent intervals (either from the 
gas works or from travelling gas holders), coaches fitted with 
Stone’s patent system are not dependent on any storage, but 
can run, во far as the lighting is concerned, at any time, for 
any distance, and over any railway, the lighting being per- 
fectly automatic and independent of charging facilities, &c. 

We are informed that largely from this cause electrically 
lighted coaches run а very much greater mileage than 
cosches requiring to have their reservoirs periodically 
charged with gas. 

Altogether apart, however, from these considerations, the 
question of any difference which may exist in the relative 
weights can be of no practical importance, as it cannot 
amount to more than an insignificant fraction of the total 
weight of the train. 

This remark applies equally to the question of extra 
power required for haulage. Some time ago a test was made 
by Prof. Capper, of King's College, with a view to ascertain- 
ing what was the actual power required for driving these 
dynamos, and the result shows that this could not amount to 
more than 0:6 H.P. per coach, being equal to an extra con- 
sumption of fuel of ;';th Ib. per coach per mile at both high 
and low speeds. / 

It is interesting, however, to note that the actual practical 
experienoe of the locomotive superintendents of the various 
railways where Stone's system has been fitted to large 
numbers of coaches for upwards of 12 months, demonstrates 


that there is no appreciable increase in the consumption of 


fuel. Considering what a very small fraction of the total 
power of the locomotive is required, no different conclusion 
could have been expected. | 

Even the үс which may now be termed more or less 
obsolete could scarcely have exercised the minds of loco- 
motive superintendents to the extent that our contemporary 
would have us believe Stone’s method will involve. We 
have in our mind’s eye a typical example of a London, 
Brighton and South Coast train which is made up of Pallman 
cars, bogies, and ordinary carriages. It is composite in its 
illamination, being lighted partly by gas, partly by electricity 
in the proportion of five es with the former to 21 
with the latter. The total number of electric 8-c.P. lampe 
is 140, the weight of the train complete is 360 tons, the 
average speed 46 miles hour, and the average horse- 

wer developed by the locomotive is 550. The calculated 
orse-power we find agrees very closely with the observed 
horse-power. Yet the weight of two dynamos and the 
Becon battery is less than 2 per cent. of the whole train, 
and the extra work thrown upon the locomotive in order 
to generate the necessary electric currente " is less than 3 per 
cent.! And these, forsooth, are the very important factors 
for locomotive superintendents to consider ! 

The London, Brighton and South Coast Railway Company 
was one of the pioneers of train lighting by electricity, under 
the able supervision of Mr. E. Houghton; and it may interest, 
even if it grieves, the Railway Engineer to learn that the com- 
pany is aboot to discontinue its own system of lighting and 
adopt that of Messrs. Stone, the very system which has aroused 
our contemporary’s ire. The reason assigned for this change is 
the inability of the company’s method to light independent 
coaches, the plant being concentrated in the guard's van, 
which is inconvenient. 

The coaches of this company are light compared with the 
20-ton carriages, say, of the Great Western, and with the 
adoption of Stone’s system, we shall certainly be surprised 
if, generally speaking, the weight of the electric lighting 
plant is much more than 1 per cent. of that of any 
train, or if the power required for driving the 
dynamos ever goes beyond 2 pi cent. of the horse-power 
developed by the locomotive. In any case, as Mr. Houghton 
tersely puts it, “So far as I can learn, the weight of the elec- 
rical apparatus and the power required for working it are of 
little importance in such a train.” The following tables of 
the approximate annual cost of Messrs. J. Stone & Co.’s elec- 
tric light system, as compared with gas and oil lighting, 
should appeal to those railway companies who still pin their 
faith to dangerous gas lighting or miserable oil illumination ! 
If the directors are blind to the advantages of electric 
Ёш, the shareholders should combine to remove the 
scales from their eyes, for to them economy effected in 
expenses of working means increased dividends. 


Gas. 


Table A.—Average cost of prodaction of oil gas, exclusive of main- 
tenance, &c. (See Table B.):— 
One-tenth of a penny per hour for 8 ор. One-fifth of a penny per 
hour for 16 c P. 
Per coach 
per annam, 


If lights burning 4 hours per day, 8 c.P. per compartment £3 13 0 
» : 4 » 16 » " 7 6 0 
» 7* * 8 » » 6 7 9 
” 7 S 16 ‘i й 1215 6 


Table B.—The experience of some of the largest users of oil gas 
among the English railways, shows the cost of gas, including main- 
tenance of gas producing plant, filling gas cylinders and holders, 
repairs to gas fittings in ages, &c., to average about 13s. per 1,000 
cubic feet. The consumption of gas for 8 ор. light is 1 foot per hour, 
and for a 16 0 P. light, 2 feet per hour. 


Per coach 
per annum. 


If lights burning 4 hours per day, 8 О.Р. per compartment 45 14 0 
09 4 [T] 16 » » 11 8 0 
» 7* 97 H 57 9 19 6 
» 7* » 16 [T] » 19 19 0 


Om Liguria. 


Table C.—Average cost of oil lighting, including expenses inci- 
dental thereto, is between 8d. and jd. per lamp per hour. 
the lower of these figures, 31. per lamp per hour, this would give the 
following :— | 
Per coach 
per annum. 
If lights burning 4 hours per day, 5 ор. per compartment £13 14 0 
" 7* " b " 24 00 


* In case of tunnels. 


Table D.—The cost of producing the electric light by Stone’s 
gystem is simply that of the fuel consumed by locomotive for extra 
haulage, which, according to calculation, should be as follows, 
though, as a matter of fact, the experience of the locomotive 
superintendents of railways who have used Stone’s system for 
upwards of 12 months is that the extra consumption of fuel is 
imperceptible :— | 


: Extra fuel burned Price P К 
Lights burning. 5 | baa fuel | rai B | 
4 hours per day, 16 oP. 20 отш. 153,* 153. 
per com t. ö 
7 hours per day, 16 0. f. 35 „ 1538.“ 265. 3d. 
per compartment. 


* On many railways the price of fuel would, of course, be much less than this 


Table E.—The cost of maintenance of Stone's electric light 
system, including renewal of lamps,. plates of accumulators, belts, 
bearings, and other wearing parts (spread over, ssy, 300 coaches), is 
estimated to be as follows :— 

Per coach 
per annum. 


If lights burning 4 hours per day, 16 o P. per compartment £2 0 0 
» 7 » n » 3 10 0 


SUMMABY. 


Messrs. Stone & Oo. set themselves to fulfil the three 
following conditions, which were essential to train lighting, 
and their perseverance seems to have met with a most grati- 
fying reward. The conditions laid down were as follows :— 

1. Each coach must its own generating plant, and the instal- 
lation must be sonnets to itself, so that avery зо should be inde- 
pendent of every other coach. 

2. The amount of electric current produced must be practically the 
same whatever the speed of the train might be. 

3. That each coach must be fitted with an accumulator, which 
should automatically come into action whenever the train was brought 
to a standstill without interfering with the steadiness of the light, 
and have sufficient storage for all stoppages at stations or elsewhere. 

The syetem, details of which are well known to readers of 
the ELECTRICAL Review, has already been fitted, or is in 
course of being fitted, on upwards of 100 different lines of 
railways, and, as frequent travellers on the Great Western, we 
shoald be glad to announce in the near future that the 
directors of this very conservative company had availed 
themselves of Messers. Stone’s system, and во given 
the travelling public another concession which is the one 
thing required to make that almost perfect line approach 
still more nearly to absolute perfection. 
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POLYPHASE DISTRIBUTION FOR TRAMWAY 
WORK. 


THE Street Railway Review devoted a recent editorial to 
this important subject, which is of special interest on this 
side at the present moment. Its comments are as follows :— 

* Until quite recently continuous currents have held prac- 
tically exclasive sway in Btreet railway work, and as far as 
can be clearly seen at present, they will contrive to hold their 
advantage over the alternating and polyphase distribution in 
the tramway service of cities and thickly populated sections, 
where short hauls and heavy travel are the rule. Polyphase 
current distribution, however, is a comparatively new factor 
in certain classes of railway work, which has undoubtedly 
come to stay, and it possceses some notable advantages in the 
case of suburban and interurban railways, and where cheap 
water-powers are available at some distance from the line of 
the road. A few cases are to be found abroad where poly- 
phage currents are used direct by means of induction motors 
on the cars, but this method cannot yet be said to have 
aesumed much prominence, although it is one which gives 
promise of important developments in the future. The 
general practice at present where polyphase currents are used 
is to generate them at one [central station, the location of 
which is not important, as far as the cost of conductors is 
concerned, and at this etation, if distant from the line, the 
current is raised to 5,000 or 6,000 volts by means of 
stationary step-up transformers. From the central station 
there high potential currents are led to transfermer stations 
located at convenient distributing points along the railway, 
where the current is first reduced in voltage by means of 
step-down transformere, and then changed from alternating 
to direct in character by means of rotary transformers, 
giving a continuous current of 550 volts, which feeds into 
the trolley line. 

* At first sight the losses incident to the three transforma- 
tions of the current lead to the impression that such a system 
cannot be economical, and such would have been the case of 
a few years ago. In the modern types of stationary trane- 
formers, however, and especially in those of considerable 
size, the loss of energy is very slight, amounting to less than 
2 per ent. at full load, and perhaps 4 per cent. under 
average conditions. The loss in the rotary converter is 
eomewhat greater, amounting to, say, 6 or 8 per cent., which 
is required to overcome friction and core lo&es. The total 
efficiency of {ће transformations, therefore, need not fall 
below 80 per cent. in a properly designed plant; but even if 
а considerably lower efficiency is realised, the loss will be 
less than the drop ueually allowed on long direct current 
lines, while the whole eaving in copper, due to the use of the 
high potential circuit, remains to be credited to the polyphase 
system. 

„Some examples of this method of distribution are now 
in evidence upon а number of roads in this country, with 
resulta which have proved highly satisfactory for the time 
this system has been under observation. One of the earliest 
examples of this system was in Lowell, Mass., where the cost 
of polyphase transmission was shown to be 70 per cent. of 
the cost of a separate direct current power station. An 
18-day test of this system showed an average efficiency of 
70 per cent. measured from the alternators to the direct 
current output of the rotary transformers, the losses in- 
cluding those of two sets of static transformers, the line 
and the rotaries. The best day's efficiency during this test 
was 73 per cent. The Ohicago and Milwaukee Electric 
Railway's eqaipment is on this same general plan of distribu- 
tio», and, although only opened for traffic over its full length 
for a comparatively short time, is pronounced by its engi- 
neer to have chown remarkably good results. This plant will 
undoubtedly show a higher efliciency than the preceding one, 
аз the generators deliver three-phase currents directly to the 
converter station without the intervention of step-up trans- 
formers. The frequency of these generators is considerably 
lower than the general practice for combined lighting and 
power planta, beirg 25 cycles per second, while from 40 to 
60 is more common, the higher number being essential where 
lighting is involved. 

„A similar system has been introduced in Washington, 
D.C., where all the city and suburban lines have been con- 
solidated uader one operating company. All the lines 


extending beyond a certain distance from the power house 
are supplied with three-phase currents, and considerable 
economy over the former separate stations has been realised 
even with the temporary plant now in use. The Oitizans’ 
Traction Company, of Oshkosh, has just completed a plant 
of this description, and two others in course of construction 
for the Toledo, Fremont and Norwalk, and the Dayton and 
Northern roads in Ohio. Other examples of this distribu- 
tion could also be mentioned, showing the growing use of 
this system in railway work, and it may be said that when 
we come to distances beyond, possibly, 15 miles, the poly- 
hase system must be used for economical transmission. 

* A farther development of this system promises to be 
introduced at no distant date which will add still more to 
the efficiency of such transmissions. This lies in the use of 
induction motors on the cars, which, as suggested above, 
has already met with some success in Europe. In this case 
rotary transformers are entirely dispensed with, and only 
static transformers are used, which not only increases the 
efficiency of the transformation, but dispenses with the 
labour of personal attendance at the converting stations. 
The troubles incident to commutators are also avoided, 
although the necessity of a double trolley system is intro- 
duced. This syatem was installed in Lugano, Switzerland, 
in 1896, at Evian-les-Bain, France, and other places, where 
it is working successfully. | 

There are some advantages in the induction type of car 
motor over direct current types, one of which is the retard- 
ing action of the motora when driven beyond a certain 
speed by the car on down grades. They may be designed 
to develop a retarding force much greater than their workin 
torque when their speed increases above the normal, an 
this effect takes place automatically, being inherent in the 
machine. The working torque may also be increased by 
connecting the motors in series, the torque being propor- 


tional to the number of motors so connected. 


CORRESPONDENCE. 


Transformer Sab-station Regulations. 


A correspondent has written to us as follows :— 

“Will you kindly inform me where I can find, published, 
the rules to be observed in construction of high tension 
alternating transformer sub-stations to Board of Trade re- 
quirements, and applicable to the provinoes ? 

“The ordinary rules, so far as I can find out, 2067 
mention the matter and give notbing definite or in detail. 
Surely Board of Trade inspectora must have some definite 
rules to adhere to. йл 


[For the benefit of our correspondent and of other readers 
to whom the subject may be of interest, we have compiled 
the following notes thereon :— 

The Board of Trade are given power to control the 
technical details of generation and distribution of electrical 
energy, by a clause in Provisional Orders (now embodied in 
the “ Electric Lighting Clauses Act," just approved by Her 
Majesty) under title ** Nature and Mode of Supply," which is 
of the form :— 

* Energy shall ba supplied only by means of some system 
rn shall be approved in writing by the Board of Trade, 
and, 
Subject to such regulations and conditions for securing 
the safety of the public and for insuring a proper and suffi- 
cient supply of energy as the Board of Trade may impose.” 

Taking the latter clause firet, our correspondent can 
obtain в copy of the Board of Trade Regulations from the 
Corporation of his town as undertakers under their order, as 
it is also provided in Provisional Orders that— 

“ All regulations and conditions made by the Board of 
Trade. . . . shall, within one month after the same аз made 
or last altered have come into force, be printed at the expense 
of the undertakers and . . . . copies shall also be kept by 
them,” #.¢., the undertakers, “ at their principal office within 
the area of supply and supplied to any person demanding 
the same at a price not exceeding sixpence for each copy.” 
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The undertakers are liable to a daily penalty not ехоеей- 
ing £5 if they fail so to do. | 

The only other rules in force are specific or local and are 
embodied in the description of the “approved system of 
supply” as settled between the undertakers and the Board of 
Trade. As a general ‘rule there is little of a technically 
valuable character embodied in this authorisation. As a 
guide to the general form which the approval takes, the 
following relating to the transforming plant of a London 
supply may be cited :— 

«А ‘thigh pressure alternating current supply at constant 
pressure to transformers, placed as a rule in converting sta- 
tions, but in some instances where this is impracticable, on 
consumers’ premises. 

“Tt is intended to atilise cast-iron street boxes as convert- 
ing stations. Esch such station will contain one transformer 
only of a apis not exceeding 30,000 watta, whicb, with 
suitable high pressure fuses, will be enclosed in a second cast- 
iron case standing on the base of a street box and in metallic 
connection with the armouring of the high pressure mains. 

* The inner cast-iron case will be gas-tight and water- 
tight, the vacant spaces round the case being filled up with 
suitable material to such an extent as to prevent any danger 
of explosion should gas by accident obtain access. 

“The converting stations will be examined at least twice 
in each week. Each transformer will be protected by a 
suitable automatic quick-acting cut-cff. From the convert- 
ing stations а low pressure supply at constant pressure will 
be given for the use of consumers." 

No general rules are issued by the Board of Trade as to 
sub-stations. Eich undertaker submits his proposals, and 
officers of the Board draw up a description of the system 
as it will be “ approved, " and embody in this document such 
special conditions as they think necessary to ensure a proper 
supply and secure safety. The “definite” requirements of 
the Board’s inspectors can only be ascertained by perusing 
copies of the “approvals” to high pressure alternating 
systems at work all over the country, and as these are not 
made public the only course to pursue would be to request 
the engineers of such systems to cause copies to be made 
and forwarded. 

Some useful information would be obtained from “ The 
Second Interim Report of the Departmental Committee 
Jamie by the Home Office to inquire into Dangerous 

rades,” ** Electrical Generating Works," 1897 ; published 
by Messra, Eyre & Spottiswoode, as a Governmental depart- 
mental paper at the cost of a few pence. A summary of the 
committee s recommendations is as follows :— 


The frames of metal transformer boxes shall be efficiently . 


earthed, and all ent metallic parts in transformer 
chambers shall be oonnected together and to earth. 

High pressure connections in transformer chambers shall 
be so protected that it is impossible to touch them. 

Holes through which high pressure oonductora pass shall 
be bushed with insulating material. 

Switches, which can operated from the outside for 
cutting off both the high pressure and low pressure con- 
nections, shall be fitted in all transformer chambers. 

The designers of sub-stations would also find it advan- 
tageous to peruse the various reports of the Board of Trade 
inspectors upon accidents which have happened from time 
to time. Most of these have been given in our columns as 
they were issued.—Ens. Его, REv.] 


American Engines for Electric Traction. 


My attention has just been called to your issue of the 
ELECTRICAL REVIEW of the 186 ult.; on page 848 the fol- 
lowing note appears :— 

* At Dudley, some engines by another maker, the Ball and 
Wood Company, have a distinctly light appearance, and like 
other American engines, lack the finish and neatness of 
English work." 

I think that these commenta on the engine, for which I am 
agent for Great Britain, are decidedly uncalled for, seeing 
that the point under discussion was purely on the “ Allis” 
engine, and seeing that the statement is misleading, I take 
this opportunity of correcting you. 

If you will compare weight for weight of the Ball and 
Wood engine with those manufactured in Great Britain, 


you will find that the Ball & Wood engine is far heavier; 
the difference I have found out in actual practice to vary 
from 10 up іс as much as 80 per cent. in excess of English 
pee under these circumstances it speaks very highly 
or the ingenuity of design, which supplies an engine heavier 
in weight with larger diameter ‘shafts and larger wearing 
surfaces than is the practice on this side, and at the st me 
time to give the engine the appearance of being flimsy. 

One of the pointa of the Ball & Wood engine which is 
not found in English practice is, that the engines are capable 
of taking 50 per cent. momentary overloade. These engines 
have been running for some 10 or 12 yeara in the States, and 
in no instance has there been a single case of a broken crank- 
shaft, or any trouble outside ordinary wear and tear. With 
regard to the finish and appearance, the engine has been very 
highly complimented by practical experts on this side for its 
neatness in design, and for ita massive proportions. 

As regards the finish, the engines at Dudley run with an 
entire absence. from vibration, which is shown by the fact 
that a penny can b» placed on end on the cylinders and will 
remain there, and a visit to the station will prove that the 
Ball & Wood engines run noiseleeBly, and the purchasers 
have expreased themselves satisfied with the economy. 
There is no advantage in putting on finish, such as is tho 
practice in this country in some instancer, if there is to be no 
corresponding benefit in the working economy of the engine. 

F. Nell. 


[ We had no intention of speaking disparagingly of these 
engines. We cited them merely as an instarce of satisfaotory 
engines that were not enormously heavy, as we are of 
opinion that the demand for excessive weight is uncalled 
for We are fully aware that the Ball & Wood engine 
runs practically free of vibration. We fail entirely to see 
any cause for grievanoe.— Eps. ELxC. Rev. | 


Stresses in Engine Shafis. 


Anent your recent articles and correspondence regarding 
the stresses in the shafts of electric generators, the following 
particulars whion relate to the 7,500-Kw. alternator, which 
was designed in 1888 by Mr. Ferranti for the Deptford 
‘station, may be of some interest: — This machine was 
designed to run at 60 revolutions per minute, The approxi- 
mate weight of the revolving armature complete is 200 tons. 
The diameter of the shaft in the hub at centre of armature 
is 36 inches, and in the bearings 28 inches, with a 12-inch 
hole running right through. The span from oentre to centre 
of bearings is some 14 feet 8 inches. The diameter of the 
зарар is 24 inches, with а 6-inch hole running through 

em. 

The above figurea are representative of what may be 
taken as the beat English rolling mill practice, and a com- 

ison between these and the Glasgow dimensions is some- 
what interesting. — 


THE ELECTRICAL ENGINEERS’ SWISS TOUR. 


(Continued from page 523.) 


Tue evening of Tuesday, September 5th, was signslised by 
a banquet given by the Swiss Electrotechnical Association 
and some Swiss firms to the visitors at the Tonballe. The 
entertainment was moat enjoyable, but the most interesting 
feature of the occasion was the speeches which were delivered 
during the evening. 

Prof. Wyssling,'the President of the Swiss Association, 
opened the иеш with an apology for the absence of 

lonel Huber, whose severe illness prevented his attendance, 
to his it great regret." In the absence of the colonel, 
Prof. Wyssling greetefl the visitors in the names of the Swits 
Association, of the British Consul and Vice-Coneul, of the 
Swiss scientific societies, and of his fatherland. Pointing to 
the great importance of the engineering industry to his 
country, he acknowledged the obligation under which it lay 
to English theory, on which he laid stress, 


* We are glad to say that, according to latest advice, Colonel 


Huber is convalescent,’and making good progress towards recovery. 
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Colonel Huber's speech was then read, in which he wel- 
comed the Institution, and expressed his thanks to the 
British Minister, the president of the Town Council of 
Zurich, the representatives of the Polytechnic, and the 
directors of power stations, who had 1 in welcoming the 
visitors. Col. Huber proceeded to explain how Prof. Thompson 
approached him unofficially early in the year with a view to 
arranging a visit, and how he at once consulted Mr. О. E. L. 
Brown and Prof. Wyssling, and informed Prof. Thompson 
that the visit would be heartily welcomed. The programme 
was drawn up во as to enable the visitors to obtain a general 
idea of Swiss activity in electrical science; while the latter 
is the most modern branch of industry, its develop- 
ment has led to great advances in the construction of 
prime motors, and in Switzerland this applies especially 
to hydraulic machinery. But even in Switzerland 
steam and gas motors are of great importance, for the supply 
of water-power, although very great, is not so abundant or 
so cheap as to balance the advantages possessed by other 
countries, especially by England. Switzerland has no coal 
or metal mines, and no seaports, while she is encircled by a 
girdle of customs duties. He welcomed in the visitors the 
representatives of Free Trade principles, which were carried 
out in Switzerland so far as conditions allowed. 

Referring to the cosmopolitanism of science, which 
knows no fatherland, Colonel Huber hoped that the 
members of the party would profit by the tour, but 
they must allow for the difference in conditions from English 
circumstances. In conclusion, he hoped for closer intimacy 
between the Swiss and the English engineers, and proposed 
the toast of The Queen,” which was heartily received. 

Dr. Thompson replied in a glowing speech, eulogising the 
prosperity of Switzerland, реа у seeing that it has been 
attained in spite of the lack of mineral wealth, and in 
the face of keen competition on the part of the neigh- 
bouring States. He ascribed her success in overcoming 
obstacles to the fact that Switzerland * has the men”! The 
splendidly equipped Federal Polytechnikum had contributed 
largely to the success of the country; he strongly recom- 
mended all present to join in the visit of inspection on the 
following day. The health of the President of the Swiss 
Federation was then hononred. 

Other toasts followed, and great efforts were made to 
induce Mr. Brown to speak, but he was obdurate. Mr. 
Crompton declared that he made a practice of picking other 
men’s brains when he visited their works, and was heartily 
applauded! The majority of the English retired soon after 
midnight, bat it was rumoured next day that onr Swiss 
friends “р, up the celebration well into the small hours, 
and thought us early birds! 


(To be continued.) 


BUSINESS NOTICES, &o. 


Aluminium.—In India much is being done in the manu- 
facture of aluminium domestic utensils, &c. According to a letter 
from an engineering professor at Madras, toa Madras paper, the work 
was ori 8 atithe School of Arts, but there are now several 
other centres of manufacture, and the more general adoption of the 
metal is being bastened by the prevailing high pricesof copper and 
tin. A large order for cooking vessels for the 28th Madras Infantry 
has recently been filled at the school. Aluminium has also recently 
been used as a bearing metal for shafting in the Madras College of 
Engineering and has proved satisfactory. 


Air Brakes for Electric Cars.—The French Thomson- 
Houston Company has within the past week placed an order for 150 
air brake equipments, and 90 air brake trailer equipments for electric 
motor cars. These will be of the Standard Air Brake Company's 
improved axle-driven compressor type as ured in England on the 
Liverpool Corporation Tramways, the North Staffordshire Tramways, 
the Potteries Electric Tramways, the Bolton Corporation Tramways, 
the Dublin United Tramways, “с, The French Thomson-Houston 
Company bas bzen a leading exponent of the principle exemplified in 
the magnetic disc form of electric brake, and their placing of this 
large order for Standard air brakes is considered to mark a significant 
step in the decison of the mooted question as to the relative merits 
of air or electric brakes for electric traction work. 


Bandon (Ireland).—The Skibbereen Eagle says that the 
old project for converting the long-idle mill into “an electric works” 
is now being revived. The mill has abundant water-power. 


Electrical Wares Exported. 
Win виргма Ост. 4тн, 1898. Wir ENDING Ост. 3gp, 1899. 


Adelaide T . Value £20 Adelaide. Teleg. mat. ..Value £658 
E Teleg. mat. .. 820 Brisbane. Teleg. mat. .. . . 8,446 
Aden vs s 29 Buenos Ayres. Teleg. mat.. 663 
Amsterdam. 4 $5 .. 102 Calcutta 4% ee .. 694 
Boca. Teleg. mat. «s .. 566 Cape Town .. ss us SO 214 
Bombay  .. "T - zi 10 Chinde. Teleg. mat. .. 988 
Foston is cE. es КА 40 Colombo  .. 2s x's 114 
Boulogne ‘ee aa 925 87 Copenhagen. Teleg. wire 26 
Buenos Ayres 855 - si 28 Durban TX 805 108 
Calcutta  .. e. si ee 289 i Teleg. mat. E 68 
Cape Town .. wi oo .. 1,718 East London T on . 160 
Cologne a ана Fe .. 897 Hamburg. Teleg. mat... .. 10 
Demcerara .. M is 2 51 Helsingfors .. ia ui T 86 
Durban s - Vs . 297 Hobart 85 95 e as 24 
s Teleg. mat. -— . . 248 Lorenco Marques. Teleg. mat. 319 
East London Vs ss .. 207 Malta vs og vs oe 63 
Fremantle .. x T . 875 Melbourne. Teleg. wire .. 9,088 
Gothenburg X: 3 ss 87 Montreal s $$ oe 70 
Halifax. Teleg. cable .. . . 26,000 Oporto T 55 oe eO 45 
Hong Kong ee ia ee 185 Perth “з 5% ss ee 70 
Monte Video. Teleg. wire . 407 Port Amelia. Teleg. mat. . . 1,415 
Ostend s Se "" ee 20 „ Elizabeth  .. s .. 350 
Para. Teleg. cable is .. 9,000 „ Said aa A .. 886 
Perth.. ex xs ae oe 125 Rio Janeiro. Teleg. mat. . . 3812 
Port Elizabeth .. x» .. 128 Rockhampton w “> «s 49 
St. Petersburg. Teleg. wire .. 173 Rotterdam .. "E e £3 £0 
Stockholm. "eleg. wire ; 24 St. Petersburg. Teleg. cable. 99 
Sydney 33 Ps s . 2,053 Shanghai .. - à Vu 75 
Yokohama .. e^ ex . 28 Bydney ics us e" B17 
» Teleg. mat. . 721 

Trini ee ee . 45 

Wellington .. = T 301 

эз Teleph. mat. 567 

Yokohama ee “ы ee . 18 

Total oe £44,174 Total «a £17,997 


Foreign Goods Transhipped. 


Durban. Telephone ‚„, £80 | Antwerp. Elec. machinery Value £50 
Port Amelia. Teleg. wire .. 92 


Total! E Total.  .. £970 


—— 


The Art of Illustrating.— The process block is among the 
modern improvements in the production of high class magazines and 
trade journals, but modernity notwithstanding, the up-to-date editor 
knows that few things are more essential. Interest in processed illus- 
trations is not however confined to the editorial sanctum, for the 
business man who is ever striving to outrival his competitors in the 
production of catalogues and price lists and by the extent and fre- 
quency of his advertisments, must keep in mind the necessity for 
good pictures wherewith to embellish bis productions, There was а 

me when we used to turn to the pages of American journals for 
interestingly arranged advortisments, bat during the past few years 
we have witnessed an improvement in those appearing in English 
periodicals, and the process blcck has performed its part in bringiog 
about the change. For the benefit of those who are anxious to see 
some good specimens of such work, we may mention that Messrs. 
Penrose & Oo. of Upper Baker Street, W.O., have issued their 
pictorial annual for 1899, with the title the Process Year Book (a 
review of the graphio arts). Mr. Wm. Gamble isthe editor of the 

ublication, which like previous issues is well wořth a study. Wo can 

ardly afford space to mention the Tay excellent works of art from 
which reproductions have been made by half-tone copper and zinc 
etchings, three colour printing, photo-chromotype, collotype, and 
other processes, but a perusal of them shows what excellent effects 
may be obtained. In addition to the pictorial part of the book there 
are a number of usefal articles on the technics of process work and 
printing by various writers. 


Bankruptcy Proceedings, — The first meeting of 
creditors was held on Tuesday at the London Bankruptcy Court 
under the failure of Frederick G. W. J. Adame, electrical engineer, 
lately trading in partnership with O. M. Downie, at 24, Newman 
Btreet, Oxford Street, as Downie & Adams. The debtor ascribes his 
position to his liability for the partnership debts, which he estimates 
at £1,700 and states that the business was carried on for 24 years up 
to last June. There was considerable discussion as to the beat way 
to administer the estate, and eventually the case was left in the 
hands of the Official Receiver to be wound up in bankruptoy. It was 
intimated by a creditor that in order to facilitate the proceedings he 
would apply for a receiving order to be made against Mr. Downie. 


Books Received. Fire Tests with Glass."—(1) The 
casements glazed by the British Prism Syndicate, Limited ; (2) two 
skylights glazed with wired glass by Messrs. Pilkington Bros., 
pr gen к 1899: The British Fire Prevention Committee. 
2s. 6d. each. 

" Qaarterly Journalof the Royal Meteorological Society.” London 
Edward Stanford. 53. 

“Practical Magnetism and Electricity,” by J. R. Ashworth. 
London: Whittaker & Co. Second Edition. 28. 6d. 

“ Electric Wiring, Fitting, Switches, and Lamps,” by W. P. May- 
cock. London: Whittaker & Oo. 65. 

“Arc Lamps,” by H. Smithson and E. R. Sharpe. London: 
Whittaker & Oo. 16. 

" Engineering Magazine.” London: 225, Strand. 1s. 


Catalogues. — Messrs. Alldays & Onions Pocumatic 
Engineering Co., Limited, of Birmingham and London, have issued 
two excellently prepared sections of their catalogue. Section (X) 
is an illustrated list of turbines of improved types, in which the 
constraction of the machines is exp d by the aid of some very 
neat diagrammatic and other sketches. In tabulated form we find 
dimensions, &c., of horizontal shaft Girard turbines of various sizes 
from 11 to 31 inches, there are also notes of low and medium fall 
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Girard types, Pelton wheels for 100 to 260 feet falls, horizontal shaft 
Jonval tarbines, accompanied by first class explanatory drawiogs. 
The remair der of the list is taken up largely with general informa- 
tion regarding water-power. Section (Y) list, which is also arranged 
and illustrated in a very creditable manner, deals with improved 
blowing, exhaust, ventilating and pressure fans, together with a large 
amount of general information, valuable to fan users. The direct 
electric motor driven fan finds a place in the catalogue. 

From Mr, G. Braulik, of Upper Thames Street, we have received 
a priced catalogue of his latest electrical fittings. The list is in fact 
an electrical supplies catalogue covering almost all the likely require- 
ments of the The aid cf the illustrator has been called in 
somewhat extensively, forthe book abounds in cats showing the 
various switchboards, switches, lamp fittings, measuring instraments, 
linemen's tools, electric heating apparatus, telephone equipments, Xo, 


Deed of Assignment.—aA deed of assignment has been 
execated by W. P. Mendham (trading as Mendham & Oo., at Bristol), 
with various creditors. Mr. E. T. Oollins is the trustee. It is stated 
that the acoounts show that the deficiency is largely due to a heavy 
loss made under his dissolution arrangements with his late partner, 
Mr. King, and to losses on subsequent trading. The summary of 
affairs shows a deficiency of £3,228 19s. 7d. 


For Quick Delivery.—We believe that it is not very 
usual in these times of full order books and congested works for 
electrical contracts to be completed under the time stipu- 
lated when the orders are placed. But а case which has just been 
brought to our notice shows what English firms can do when they 
are given the opportunity. The Atbara Bridge and other recent 
contracts placed with American firms, seemed to indicate that quick 
delivery of new work must not be expected at present; but it is 
pleasing to be able to record an instance of quick delivery of 
electrica] equipment of the Burma Buby Mines. About the middle 
of Jaly Messrs. Johnson & Phillips, who received the contract, 
thought tliat delivery might be given within five months, but as 
Bir Tepel H. Griffia, the chairman of the mines, brought pressure 
to bear upon the firm and quoted Atbara!” Messrs. Johnson and 
Phillips buckled-to with a will to show what they could do, with the 
result that the whole of the material was despatched within six weeks. 
This is undoubtedly a very creditable performance, but it occurs 
to us that when contractors quote they ought to be able to state 
retty accurately when the machinery can be ready, for in nine 
cases out of ten if the time promised for delivery were a month or so 
longer than another house c ffered, " Atbara!” would not be uttered as 
а warning note, but the contract be straightway given over to the 
foreign rival. On the other hand, we think that making quick 
delivery promises which one has no prospect of fulfilling is to be 
more strongly condemned. The evils resulting from such a course 
ay 5 shown of recent years both in the electrical trade 
out o 


New Vacuum Tabe.—Since the discovery of the electro- 
lytic interrupter for use with X ray work, one of the difficulti:s 
has been to find tubes suitable to stand the current. Messrs. 
Harry W. Oox, Limited, of Oarsitor Street, Chancery Lane, the well- 
known manufacturers of X ray apparatus, are now making tubes 
Which have been specially designed ana parenta to work with the elec- 
trolytic break. The tube, as shown in sketch, has a cone-shaped anode 


which is hollow. — Ioto the small glass bulb at the top cf the anode 
1 poured a little cold water which fills the hollow anode so that 
when working the water prevents the anode from melting, with the 
result that a much stronger current may be used. The results on the 
screen are stated to be excellent, and the time to take a radicgraph 
ia greatly reduced. 


Hot-Wire Ammeters and Voltmeters.—Mesers. John- 
son & Phillips inform us that they have acquired the sole rights of 
manufacture and sale in the United Kingdom of the Hartmann and 
Braun patent hot-wire instraments, which are widely used on the 
Continent and in this country by those who are “inthe know.” The 
instruments are being manufactured іа their entirety by Messrs. 
Johnson & Phillips, under the saperintendence of an experienced 
assistant. They are equal in every respect to the original 
pattern, the only alteration being in their external appear- 
ance, which is modified to conform with English usage. 
Ia these instraments the heating effect of the electric current in a 
wire of suitable resistancs is by special mechanism made to serve 
the purpose of indicatiog current or pressure ia the measuring appa- 
ratus. The quantity of heat developed by anit current in unit time 
is the same for every kind of current, continuous or alternating (of 
any frequency), and is quite independent of the phase or method of 
generation. The instruments ate absolutely unaffected by magnetic 
fields, and not having a solenoid, are, of course, entirely free from 
self-induction. The measuring or hot wire, a a, is of platinum silver, 
160 millimetres long, which is stretched between two terminals, , 7". 
In the centre of this wire another wire of үер bronze, В B, is 
attached at right angles, and held taut by a t terminal, “. Near 


the centre of this phosphor bronze wire a cocoon fibre, o, is fixed by 
one end at right angles, the other end passing round a specially 
metal roller, в, fixed on a pivoted steel spindle mounted in 
jewels, and Pig. Pegi песца in a small eyelet attachment to a fiat 
ateel spring, 8. e whole arrangement of the fibre and wires is thas 
subjected to tension, and any slackening or " sag" of the measuring 
wire is immediately taken up by the steel spring, and is transmitted 
by the phosphor bronzs wire and fibre to the grooved roller which 
carries the pointer. By this method the smallest extension of the 
wire is very greatly magnified and conveyed to the pointer, thus 
rendering the deflections easily perceptible. Another advantage of this 
construction is, that the scale bas larger divisions in the part most 
frequently needed. That the instruments may be used for accurate 
laboratory work isaffirmed by the Imperial Physical Laboratory, Berlin, 
where a large number are in use; they aro also employed at the 
Central Technical Oollege, London. The wholeof the hot wire move- 
ment is mounted on a metal compensation plate, P, made from a 
carefully tested alloy, whose temperature coefficient is the same as 
that of the measuring wire. To deflect the pointer of the voltmeter 
over the full scale, a current of 0:2 ampere is required. For ranges 
up to 400 volts, a series resistance of constantic is placed in the 
backs of the instruments, where means are provided for 
efficient ventilation. For higher ranges than 400 volts the resistanoe 
is placed in a separate case. In the ammeters the hot wire is 
divided into equal parallel parts of two or four, by thin silver 
foil strips; by this means 4 or б amperes may be sent through the 
wire with a drop of potential not exceeding 26 volt. All the 
ammeters are provided with a oonstantin shunt, which, when the 
range does not exceed 100 amperes, is placed in the back of the 
instrament. For higher ranges the shunts are separate, and may be 
bad to carry several thousand amperes. Tho instruments are exactly 
similar, except that a, thicker hot wire is used in the ammeter than in 
the voltmeter, and ashunt substituted in the former for the resistance 
in the latter. They, morecver, absorb comparatively little energy ; a thin 
metal plate situated near the hot wire protects the latter from air dis- 
turbances and insures a uniform heating of the wire. This is 
a distinct advantage over other instruments of the same t | 
A magnetic damping arrangement is provided, thus rendering 


- instrument dead-beat and without the unpleasant oscillations so 


common to most instruments due to a sudden rise or fall in the 
current, and the pointer is in perfect equilibrium in every part of the 
scale. For high pressure the whole internal mechanism is mounted on 
ebonite, the cover being also made from the same material. The 
instruments may be had with either front or back connections, and 
for central station work the usuallarge type can be supplied with 
illuminated dial. The portable instrumenta are mounted in strong 
oak oases and fitted with plag fases to prevent damage by any acci- 
dental excess of current. Means are provided to reset the poiater to 
the sero position should it at any time show a sero error. Having 
had considerable practical experience with these ts, we 
bave formed a high opinion of them, especially as ammeters for 
alternating currents; in this capacity we believe them to be 
unexcelled. 


The Jerry Wirer at Buenos Ayres.—The jerry wirer 18 
to be found wherever electric lighting makes its way. We have 
already referred to his predations at Buenos Ayres, and we now read 
that his doings are by no means at an end there, any moro than they 
are here at home. The Review af the River Plate, which has concerned 
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itself with the evil, returns to the subject ia a recent issue in the 
following terms: — 

“ A case came to our notice the other day which shows how strict 
insp2ctors have to be in overhauling electric light installations, both 
parts exposed to view as well as those hidden away in casing. 16 
apprars that several of the numerous tinkers who call themselves 
electricians are accustomed to put in good wire at all points within 
reach of the inspector, all that out of reach being merely cotton- 
covered wire. This accounts for how some men are able to put in 
installations as low ae two dollars me The average shopman will 
tske tbe cheapest he can get, and knows nothing about the quality 
until the trick is discovered, and be has to bave the whole installation 
done over again. We thiok that the electric light companies would 
do well to make a note of those installers whose work is refused b 
the inspectors, ar d if it is found that they are continuing with th 
bad work, they should be warned cff. This can be done by combina- 
tion on the part of the companies, as the entire question of good or 
bid wiring lies with them,and the sooner that the bad wirer is 


scotched the better for all; but we are much afraid that we shall. 


bave him with us for some considerable time, if not for ever. 

“А party of members of the Institution of Engineers at Buenos 
Ayres has had a debate on the house wiring question. It was gene- 
rally acknowledged that there was plenty of room for improvement 
iu the average work of the present day. It was farther pointed out 
that the majority of bad work was to be found concealed in wood 
casing, and also in piping in the walls, when the installation had not 
been carried out by firms of any standing.” 


Liquidations, Dissolutions, &c.— The Tramways Union 
Company, Limited, is winding up voluntarily. Messrs. E. M. Under- 
down, J. B. Concanon, G. Richardson, and W. G. Woolston (directors), 
bave been appointed liquidators. 

Oreditors of the Dargue Acetylene Gas and Electrical Company, 
Limited, ate required to send their names and the usual information 
to tke liquidator, Mr. W. H. Dargue, 57, Grey Btreet, Newcastle- 
upon-Tyne, the liquidator, by November 15:h. The company is 
winding-up voluntarily for the purpose of its transference to a new 
company now registering (the Dargue Acetylene Gas Oompany). 

Oredi:ors of the Electric Lighting Extension Syndicate must send 
particulars of debts, &c., to Mr. O. O. Bastian (Bartholomew Works, 
кош Road, Kentish Town, N.W.), the liquidator, by November 

A meeting of the Niagara Battery Company will be held on Mon- 
day, November 6tb, to receive an кошш of the winding-up from 
the liquidator (Mr. F. Offor). 

Messrs. О. T. Briscoe and E. Jones (Briscoe & Jones, electrical 
engineers and contractors, Richmond Terrace, Blackburn), have 
dissolved partnership as from July 31st. 

: соате A зеш апа E Б (Fiford & Co, electrical 
ngineers, 94, New Road, Southampton) Бате dissolved partnership. 
Mr. Allen will attend to debts, 40. | oto 

Notice is given in the London Gazette of release of truttee (Mr. Е. L. 
Hough, official receiver), in the case of E. B. D'Olisrdi, medical 
electrician, of Bilver Street, Notting Hill, &c. 


McNeill’s Code.—The publishers (Whitehead, Morris & 
Co.) inform us that Mr. Bedford McNeill's Miniog and General Tele- 
graphic Ocde has been extensively adopted in all the more important 
mining centres throughout the world. The book is now rendered 
still more serviceable by the publication of an extra part consisting 
of a "terminal index." Tais index pormi of quickly determining 
the possible alternatives to any mutilated cipher word. So long as 
the termination only of a cipher word is mutilated, no great loss of 
time occurs owing to the “К arrangement of the code itself, 
but when the beginniag of a cipher word is wrongly transmitted 
much valuable time may bs lost. The "terminal index" will prove 
invaluable in preventing this loss of time. | 


Motor Controllers.—The Ward-Leonard E'ectric Co., of 
Bronxville, N.Y., U. B. A., have just produced reveral new types of 
instruments. Principal among these are the HR and HV types. In 
this type of instrument the lever-bearing magnet keeper is released 
at failure of current, delivering а hammer blow to the main controlling 
switch lever, and driving the same to the position of open circuit. The 
HR type is for redacing to half the speed а motor whose torque is 
constant at all speeds; forexample,a motor driving shafting. The 
HV type has a two to one gradation in ampere capacity and is intended 
for reducing to half the speed of a motor driving a ventilating fan. 


. A New York View of the Copper Situation.— From 
some notes in the last issue of the Electrical World to band, it asems 
that the outlook for cheaper prices of copperis promising. Promises 
are received from many quarters, as tze inevitable result of the 
Cevelopment of production in various mines. Among the most 
formidable of these are the great copper mines of Rowan and 
Cabarrus Counties, North Oarolina, which furnished all of the copper 
used by the Confederacy, and which are rich enough in ores, it is ssid, 
to supply the world’s demand for years. These mines were originally 
worked for gold exclusively, and were abandoned entirely not long 
after the close of the war. Boston and New York capitalists, 
supposed to be backed by great electrical interests, bought them fora 
song, aud have organized the Union Copper Minicg Company, under 
the laws of New Jersey, for the purpose of operating them. The 
capital of the company is only $3,000,000, but it has already begun 
the erection of an extensive plant, and by January lst next will be 
prodacing 1,000 tons of ore а day, which will yield 200,000 Ibs. of 
pure coppera day. The company purposes to market the copper in 

ew York at 10 cents a pound, which will give it a profit of 4 cente 

a pound. “There is no ques:ion that the claims of the copper pool 
that is can regulate the copper production of the United States and 
hold the pries of copper at present rates are utterly absurd," said 


Walter G. Newman, president of the Union Coppar Oompany. We 
can market copper profitably at 10 cents a pound in New York, and 
there are new mines being constantly opened.” 


Partnership.—Prof. A. В. W. Kennedy intimates that 
he has taken into partnership, as from October Ist, Mr. Bernard 
Maxwell Jenkin, who has for some years past been his principal 
assistant at 17, Victoria Street, B.W. 


Raw Hide Gear Wheels.—We have received from 
Mr. W. F. Dixon, 63, Percival Street, Manchester, particulars of his 
improved metal bushed buffalo raw hide gear wheels for noiseless 
driving. Ву an improved process he obtains a wheel which is 

ractically a solid block cf raw hide of any desired thickness. 

inions are built up in layers оп а metal bush with lugs finished 
externally with a plain ring. А special medium is used to attain 
adherence and the teeth are then machine cut. Samples seen by our 
representative showed in the finished wheel a remarkably homo- 
geneous texture more resembling hardened horn than built-up bide. 
In the same material and by the same process he is also producing 
insulators, clips, &c., for electrical work. Mr. Dixon claims to pro- 
duce his hide gears as quickly as metal wheels. 


Reduction of Capital.—A petition has been presented 
tothe Ohsncery Division for confirming a resolution reducing the 
capital of Messre. Hick, Hargreaves Co. by returning to the 
shareholders £2 per share on the understanding that the amount may 
be again called up. 


Soldering Tools.—Mr. J. W. Manley has designed (and 
Mesers. W. Tasker & Sons, of 39, Victoria Street, S. W., are selling) the 
Moto” soldering tools for use in the construction of trolley, tele- 


graph and telephone lines. These tools have bsen designed to meet 


a need which has existed among electricians. For use in electric 
tramway work, we understand that the “Moto” tools have been 
adopted by the British Electric Traction Oompany, also for use in con- 
nection with the West Hartlepool, Bristol, and London United Tram- 
ways Company, and their employment has given satisfaction. The tools 
are also made with straight copper bits for soldering armature connec- 
tions and for general purposes. The bits are made in three sis:s 
weighing 3 oz3.,11 cz, aud 1ў lbs. Special aiz:s and shapes are 
made to meet rc quirements. 


The South Western Polytechnic, Chelsea.—The Day 
College for Men, the Day College for Women, and the evening 
classes commenced on September 25th. Fall particulars of all these 
classes may be obtained from the Secratary, Manresa Road, Chelsea. 


Trade Announcements,— Messrs. J. E. Spagnoletti and 
Crookes inform us that the Alliance Fire Apparatus Company, 
Limited, which was noticed in our last issue, bas been formed to take 
over the fire apparatus business which has been a small branch with 
them for the last 18 months. As the Articles of Association of 
Oompsnies at the pres:nt time have such a wide range, they have 
included electrical апа mechanical engineering, but we are asked to 
state that the Alliance Fire Apparatus Company is in no way con- 
nected with Messrs. Spagnoletta’s ordinary business of electrical and 
mechanical engineers. 

Mesers. Speedy, Congdon & Oo., of 14, Victoria Street, B.W., 
announce that Mr. G. H. Congdon retired from the firm in August, 
and ali debts, &c., will b» attended to by the remainiog ers, 
уо c continue the business under the style of Speedy, Hynon 
an , | 

Mr. В О. Взатр and A. O'B-ien have disolvsd partnership by 


mutual consent, and Mr. O'Brien announces that he will continus the 


business of English and American gas, steam, and water tubes 
merchant on his own acoount as O'Brien & Oo., at 62 and 63, 
Minories, B.C. Debts of the old firm will Ъз paid by him. 

Messrs. Н. Pickford & Oo., have taken over the business of eleo- 
trical and general engineers carried on for nearly 20 т by Mr. F. 
Ingram at 21 and 25, Leader Street, Chelsea. Mr. H. H. Pickford, 
A. I. E. ., will have charge of the electrical department at 21, 
Leador Street. 

Messre. A. Gray & Oo., wood turners, have removed from Ladywood 
Road, Sparkbrook, to Breedon Cross Saw Mills, Stirchley, near 
Birmingham, where they will continue the manufacture of switch- 
blocks, boards and box зв, &». 


Turbine Works at Leeds.—The winter session of the 
Leeds Association of Engineers was opened on Thurtd зу last week, 
when the president (Mr. Joe A. Tempest) delivered an addres. 
Alluding to the prosperous state of the engineeriog trade, he referred 
to the enormous increase in tha cost of raw materials, and trusted the 
demand for the finished produce would jastify them in askiog such 
advanced prices as would cover the extra cost of production. Нэ 
alluded to the latest engineering industry intrcduced into the city by 
Messrs. Greenwood & Batley Limited—aamely, the manufacture of 
the De Laval steam tarbines, turbine dynamos, turbine pumps, 
turbinc fans, £^, and said that special works were being erected, 
having an area of nearly an acre, entirely under cover. Tae motive 
power was obtained from a 100 н.р. steam tarb:ne dynamo (to be 
afterwards supplemented by two more), steam being suppliad Ъу а 
10 ft. 6 in. x 10 ft. 6 in. marine type boiler with induced draught, 
(Ellis and Eave's patent). A surface condenser of very large capacity 
is provided, so that all the steam turbine motors may be submitted to 
an exhaustive test under working conditions b:fore b2ing sent out of 
the works. The shops will be equipped with machine tools specially 
designed for the economic machining of the various parts, and the 
larger tools will have separate electric motors to each machine; the 
lighter tools will be driven in groups from an electrically driven 
countershaft. The larger overhead cranes will also be electrically 
driven, and alight railway will run throughout the works to facilitate 
transmission of ma'erial and finished machines. 
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Austria.—The Austrian Union Electrical Company, of 

оша, а oe ke ee a arie кене кач at Schatslor for 

supply en or an wer purposes 
within a radius of 35 kilometres. ды di i 


Berwick.—Mr. Campbell Swinton met two Committees 
of the Town Oouncil on Tuesday afternoon and conferred as to the 
electric lighting of the town. 


Birkenhead.—The Watch Committee approves of the 
Lighting Sub-Oommittee’s report that the use of incandescent gas for 
street lighting be extended to 13 of the principal atreets. 


Bombay.—In a letter to the Corporation, according to 
the Times of India, the Municipal Commissioner, Mr. W. L. Harvey, 
states that three electrical firms are applying for leave to undertake 
electricity supply in the city ; there is at present no public supply, 
nor has there been any attempt to introduce electricity into the 
city since the collapse of the Eastern Electric Light and Power 
Oo kept The applicanta referred to are Messrs. Killich, Nixon and 
Co. (representing Callender's Cable and Construction Company), 
Turner, Hoar & Co. (agents for Siemens Bros. & Co.), and Mr. J. B. 
Foster. The first-named firm bas priority in order of application, 
but the Commissioner understood that Messrs. Turner, Hoar & Co.'s 
scheme was in the more advanced condition. 


Bridlington.—The District Council has resolved to apply 
to the Board of Trade for a provisional order under the Electric 
Lighting Act, 1892, to enable the Council to su ply electricity for 
public or private purposes within the area of the district. 


Brierley Hill.—The District Council on Monday last 
decided to make application to the Board of Trade for a provisional 
order under the Electric Lighting Acts to authorise them to supply 
electricity for pablic or private purposes. 


Brighton,—The Town Council has adopted the recom- 
mendations of Mr. Wright, advising the erection of a new 25,000-H P. 
station on a rite at Aldrington Basin. 


Chelmsford.—The Town Council having given the 
electrio lighting company notice that the supply of water to the 
works would have to be diecontinued after one montb, tie company 
has, very naturally, complained of the short notice, and suggested 
that the Oouncil bad been remiss in not providing properly for the 
requirements of the town. The company, however, has decided to 
lease а well in the meantime, and has asked for an extensicn of the 
notice, which expired on September 29:h. 

9 Oouncil has expressed dissatisfaction on account of recent 
alleged failures of the electricity supply, and is considering whether 
or not to apply for powers on its own behalf. 


Cleethorpes.—The Electric Lighting Committee of the 
District Oouncil have decided to recommend the lighting of the whole 
of the town by electricity with arc lamps. 


Crewe.— The Town Council a short time ago obtained 
sanction from the Local Government Board to borrow £26,000 for the 
borough. As the Oo-operative Stores are setting up an independent 

lation for their own premises, Mesars. Hopkinson and Talbot, 
engineers for the Corporation scheme, advise the Oouncil to enlarge 
their radius, and borrow an additional £8,000. 


Dartmouth.—The Town Council, acting on the sugges- 
tion of Oldham Corporation, has passed a resolution in favour of 
Racing the cost of obtaining provisional orders. The Edmundson 

lectricity Supply Company having obj:cted to the Oouncll's pro- 
posal to have the option of purchasing the undertaking at cost after 
14 years, the Council agreed to purchase at a valuation. 


Eastbourne.— The Electric Lighting Committee recom- 


mends the Council to appoint Mr. John Kempe Brvdges Wakefield 
as resident electrical Че: for the borough: ens 


Gleucester.—The City Council has found it necessary 
Consider the question of extensions of the electric lighting plant 
tlready, although the supply has not yet commenced. Mr. Hammond, 
consulting engineer, is to report on the matter. The Council bas 
entered into ап agreement with the National Electric Wiring Com- 
pany, Limited, for the wiring of private houses, 


,Grantham.—On Wednesday the Town Council decided to 
t Ып professional advice before takirg active steps with reference 
g the electric light for the borough. 


— —Тће foundation stone of the electricity 
lunche ыы d yesterday, with much ceremony and the usual 


Hythe.—The Folkestone Electrical Supply С 
: ompan 
having declined to alter their terms for s the Sem uL 
чото light, the Town Council have decided to consider the question 
applying for powers. 


a, ford, —The District Council has applied to the Local 

light ment Board for powers to borrow £68,000 for the purpose of 
E *he area under its control by electricity. 

ауу an application for a concession to utilise the water-power of 


in the generation of electrical energy and for the distribu- 
tion of the same. It is said that 5,000 mp. is available. 


italy, —The prefectural authorities of Verona have 


Inverness.—The Town Council last week resolved that 
the plans and specifications submitted by Mr. Craven, electrical 
engineer, for the electric lighting of the town be remitted to Messrs. 
Kincaid, Waller & Manville to examine and report. The plant to 
be laid down, which was to cost the town from £20,000 to £25,000, 
would be sufficient to light the whole of the town. 


Lancaster.—The Local Government Board is prepared to 
grant a provisional order including only those parts of Scotforth, 
Skerton, and Bulk as were applied for in 1888, instead of the whole 
as applied for, оп the ground that the incorporation of such large 
areas was unusual. Bat is it therefore wrong? 


London, E.C.—At the Farringdon Ward Club on 
Wednesday week Mr. A. О. Morton delivered an address on the 
electric lighting in the City. After saying tbat the matter was still 
sub judice, preventing his dealing freely with it in an outspoken 
manner, he proceeded to deliver a rigmarole coverirg as many points 
88 possible in thisnow wearisome controversy. The viewsof the Board 
of Trade and Sir Courtenay Boyle favouring a competitive supply as 
a means of improving the City supply were supported by Mr. 
Morton, the advantages of a cheap supply of electricity dwelt upon, 
also the injustice of the gas authorities in charging во high a 

rice for their commodity on the North side of London. 

e referred to the enormous depreciation in the market 
value of the shares of the City of London Electrio Light- 
ing Company, and while he regretted this he maintained that 
it was the duty of the Corporation to study the public intereats of the 
entire City before those of a body of private shareholders. Mr. 
Morton, in referring to the great advantages of а plentifal and cheap 
supply of electricity, said that the City ought to join itself to some 
other public lighting district where there was a resident population, 
which, requiring light through the night as well as through the day, 
would make the supply doubly remunerative to the company, and, 
therefore, available to the public at reduced rates.” It would be 
interesting to know what, if any, district Mr. Morton had in mind in 
making these mysterious remarks at the conclusion of hisspeech. We 
have quoted them from the City Press report, and we are tempted to 
suppose that somewhere near London there is an underground 
residential district whose inhabitants require light through 
the night as well as through the day." Truly, an ideal supply system 
this would be, 24 hours conticuous lightiog at full load, more or 
less! We imagine the City of London Company would be very happy 
if it had a steady supoly for a few hours each evening instead of its 
sudden rise and its sudden drop. It is somewhat amusing to 
read Mr. Morton's comment that the matter was sub judice. vi- 
dently he imagined that such being the case it was an opportune 
moment to deliver himself of an oration upon many of the difficult 
points wbich Fave arisen in connection with the City supply. He 
pn to abstain from outspokenness, therefore, presumably to 

is own mind, in keeping that promise he contended that if members 
of the Corporation, when acting as trustees for the public, did. 
wrorg, they should be punished, and he held also that the Court 
should do its best to controvert the action of the wrong - doing 
member. Personally, therefore, he regretted that the Oourt of Alder- 
men had not taken action against the prime mover in the transactions 
he had referred to. We tremble to think what language is used by 
Mr. Morton when he allows himself to be outspoken! Many 
of Mr. Morton's remarks are criticised in the City Press, of 
Wednesday, by Mr. J. W. Martin. Mr. Martin advocates the 
termination of the controversy by the Corporation purchasing the 
City Company's undertaking. 

The City Press says that the Streets Committee will bring up a 
report on an offer by the City of London Electric Lighting Company 
to reduce the price of the current. The consumer is to be given the 
right to choose which of two methods of charging be prefers. The same 
committee will recommend that the alteration of the standard 
preasare from 100 volts to 200 volts should be complied with, subject 
to the Ойу of London Electric Lighting Company agreeing: 

(1) To make, at their own expense, the necessary alterations to consumers’ 
lamps, wires or fittings, directly or indirectly incidental to such change: and 
(2) that the prices of supply shall at no time be raised above those contained in 
the notice issued by the company and dated July 26th last; and (8) to establish, 
concurrently with the alteration of the pressure, proper means of testing the 
public and private supply. 

Macclestield.—The Gas Committee will not, in the mean- 
time, consent to the application of the Electric Power Distribution 
Oompany, те electric lighting, but will consult an electrical expert. 


Manchester.—At Wednesday's City Council meeting, 
Alderman Higginbottom, in reply to inquiries as to the recent fre- 
quent failures of the elcctric light and the disturbance of foot paths 
for the renewal of cable, eaid that originally the Corporation adopted 
rubber-covered cables. Time had shown that the cables had depre- 
ciated seriously throughout the city. They began to give way about 
12 months’ ago, and after a careful examination it was found that 
they were incapable of bearing the pressure. А new system was 
adopted, and many new cables had been laid, none of which had 
caused accidents at present. There were still about 12 miles of 
cable to be renewed. A discussion ensued on the tramway question. 
After a long discussion, it was decided, with two dissentients, that 
the Committee should apply to the Board of Trade for sanction to 
borrow the sum of £860,000 for the purposes indicated in our “ Trac- 
tion Notes " to-day. 


Norton, — Messre. O'Gorman & Oozens-Hardy have 
reported to the District Council that an electric lighting scheme could 
be carried out at a cost of about £10,000, and recommended that a 
provisional order be applied for. 

Paisley.—The electric lighting authority has decided to 
purchase an Adamson engine, with Ferranti alternator, for the 
electric light works. The reason for purchasing an additional engine 
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is that the electric light department is already overicaded with 
orders for supply, and it is absolutely necessary that the machinery 
should be extended. 


Neweastle.—The City Lighting Committee of the Cor- 
poration bave received an offer from the Electric Supply Company to 
supply public lighting at the annual cost of £15 10s. per arc lamp, as 
against the offer of the Tramways Committee, vis, £16 3s. 4d. A sub- 
committee was appointed to deal with the matter. 


Peplar.—The District Board has resolved to provide 
accommodation for a hovse-wiring at the electricity 
works, at a cost of £1,200. The is required for stores and 
showrooms. The principle involved in this step a to us to be 
highly objectionable on various grounds. There is a limit beyond 
which municipal trading 
stepped as soon as the Iccal authority enters into competition 
its own ratepayers, with the intention of carrying out work at little 
above cost price. There ів no question of арнар; а monopoly 
here ; on the contrary, competition is crushed. The adoption of this 
principle at once throws open the door for municipal groceries, 
yy ie &c.—if one, why not the others ? 

The Board has come to terms with the dcck companies for way- 
leaves for electric cables. 


Redditeh.—The Urban Council on Tuesday decided to 
apply to the Local Government Board for on to borrow 
£7,000 for necessary works in connection with the public electric 
lighting and contemplated extensions. 


Redruth.—Mr. Trentham has been instructed by the 
Urban District Council to report on electric lighting for the town. 


Rhyl.—Messrs. Trentham & Preece have submitted a 
scheme for the oot of the Promenade with 19 arc lamps, at a 
ovi 990 £3,800, as well as a more comprehensive scheme, costing 


Saltburn.—Last year a scheme was considered by the 
District Council for the electric lighting of the district, at an esti- 
mated cost of £9,000, bat it wae shelved. According tothe Saltburn 
Times, the Cleveland and Bonth Durham Assets Company, Limited, 
has now taken up the matter, and has erected a supply station on its 
own account. motive power is obtained from a gas-producing 
plant capable of supplying 5,000 lampe, but engines and dynamos 
are at present installed for 2,000 only. The price of supply is 6d. per 
unit., and it is singular to note that the maximum load will occar in 
August and September! Supply will be commenced in a few days. 


Shoreditch.—It had been expected at Tueeday’s meeting 
of the Vestry that а discussion would have taken place on the 
accounts of the electricity and refuse destructor undertaking for the 
past year. This anticipation was, however, not fulfilled, in conse- 
quence of the slight indisposition of Mr. N. Moss, chairman cf the 
Lighting Oommittee, whose hoarseness prevented hie introducing the 
subject on that occasion. The Vestry clerk read a letter from Mr, 
Н. E. Kersbaw, resigning his position on the Lighting Oommittee, 
partly on the ground of a statement said to have been made that he 
was “actuated by personal motives in advocating one make of cable 
over another.” It was moved by Mr. Wells and seconded that the 
resignation should be accepted, and to this an amendment was pro- 
posed by Mr. Johnson that Mr. Kershaw should bs asked to recon- 
sider his decision. A somewhat personal discussion ensued, but in 
the end the amendment was adopted by a large majority. A letter 
from the clerk to the Shoreditch Guardians was read, expressing 
regret at the refueal to allow the Vestry’s elcctrical engineer to 

repare а specification for the electric lighting of the Hornchurch 

ottage Homes, and intimating the intention of the board to obtain the 
services of other advisers. On the recommendation cf the Lighting 
Committee the Vestry resolved to insure the six new boilers, steam 
pipes and economisers with the National Boiler Insurance Company, 
and to approve new wiring rules, prepared by Mr. Newton Russell, 
the chief electrical engineer. 


Sittingbourne.—The District Council last week decided 
to apply to the Board of Trade for a provisional order to enable the 
Council to introduce electricity into the town and district. 


Stockton.—At Tuesday's Council meeting it was stated 
that Progress had been made with the electric lighting works, and 
applications are to be invited for a resident engineer at about £250 a 
year. 


Stoke-on-Trent.—The Town Oouncil has decided to 
adopt a low pressure direct current supply, and has chosen a site for 
the works where coal and water are easily available. Mr. J. N. 
Bhoolbred has been asked to report on the matter. 


Sunderland.—The tenders for the erection cf boiler 
house, &c., for the electricity works extensions are considerably in 
excess of the borcugh engineer's estimates. The contract is to be 
given to Mr. Elrick for completion by November 7th, but if he cannot 
complete by then, the Wok will have to be done by Corporation 
employés under the engineer's supervision. 


Torquay.—4An inquiry was held last week by Major- 
General Н. D. Orczier, R.E., on behalf of the Local Government 
Board, relative to the Town Council's application for leave to borrow 
£10,000 for electric lighting purposes. Theoriginalloan was £22,300, 
which was exceeded by £2,659, on account of a change in the position 
of the boilers at the generating station. The inspector made search- 
ing inquiries into the cause and exact amount of the loss, and expressed 
ai аа at the vague and indefinite testimony of the 
ottic 


should not be carried, and this is over- — 
with 


Todmorden.—At a recent meeting of the Town Council, 
according to the local paper, the chairman read 12 applications from 
electrical engineers offering their services to report on electricity for 
lighting and motive power within the borough, and it was resolved 
that a tabulated list of all the applications be p printed, and 
sent to each member of the Committee, giving particulars of experi- 
ence, &c. Comment is hardly necessary. 


Ventnor.—The offer of the Electric Light and Power 
Company to light the streets of Ventnor by electricity was accepted 
by the District Council, ided the company would reduce the price 
quoted for the 24 arc кора сои £16 10s, to £15 each per annum. 
The company has consented to the reduction, so that the matter is 
finally settled, and the town in the near futare will be lighted entirely 
by electricity. 


West Bromwich.—The General Parposes Committee of 
the Town Council have considered the report of the engineer with 
to the laying down of plant for supplying the borough with 
electricity, and have decided to recommend the Town Council to 
make application to the Local Government Board for permission to 
borrow £30,000 to be expended in plant and mains for lighting and 
motive power purposes. 


West Ham.—The Town Council has agreed to a report 
of the Pablic Health Committee recommending that the Dagenham 
Hospital be electrically lighted. 


Withnell.—The Urban District Council having received 
a scheme for a gas supply for the district, have requested Mr. G. R. 
Peers, of Manchester, to prepare a scheme of electric lighting to be 
worked in conjunction with the sewerage scheme. 


Woodford.—The District Council last week received a 
letter from Messrs. Taylor & Field, who stated that they had been in 
communication with the Buckhurst Hill U:ban Oouncil with refer- 
ence to an electricity ve ug Past and that Council bad viewed 
the proposal favourably. ey now wanted to know whether the 
Woodford Council were favourable to a scheme for the Woodford 
district. The letter was referred to the General Purposes Com- 
mittee. 


York.—The Electric Lighting Committee of the City 
Oouncil to commence supply in two months’ time. The 
charges will be 7d. per unit for the first hour, and 3d. afterwards; for 
power, 3d. per unit will be charged. 


ELEOTRIO TRACTION AND MOTIVE 


POWER NOTES. 


Aston.—The General Parposes Committee recommends 
the District Oouncil to take over the Aston sections of the tramways 
of the Birmingham and Aston Tramways Company, and the City of 
Birmingham Tramways Company, at the times allowed for p 
in the Tramways Act. A change in the mode of traction will then 
be made. 


Belfast.—The deputation appointed to visit other large 
towns regarding the laying of the prop:sed tramway extensions, inti- 
mated that lest week they were now in a position to hand in their 
report, and it was arranged that a special meeting of the Improve- 
ment and Electric Oommittee should be held to consider the report. 

Blackpool.—A man, with a child in his arms, alighted 
from an electric car while it was in motion; in fact, when it was 
negotiating a curve. He was caught by the wheels and killed, nearly 
every limb being broken. 


Blackpool-Morecambe.—The Mayor of Lancaster, at 
the last meeting of the Lancaster Town Oouncil, expressed the hope 
that the proposed electric railway from Knot End, to complete the 
Coast electric line from Biackpool to Morecambe, would not be 
altogether dropped. The Corporation hoped the scheme would go 
on, but could not consent to interference with the navigation of the 
river. Ifa detour were made through Lancaster to Morecambe, it is 
believed the Corporation would enthusiastically support the scheme. 


Brighton.—The tramways question came up at the last 
Council meeting. Mr. Kincaid, the enginesr engaged by the Council 
to advise them on the question, had prepared a detailed report on a 
system cf tramways for Brighton. Having considered this report, 
the Tramways Committee recommended that the norttern termination 
of the line of tramway in Ditchliog Road be at the Drove Road, and 
that of the tramway in the Lowes Road be at the Ship Inn, and that, 
subject to these arrangements, the szggestions contained in the report 
of Mr. Kincaid be approved of and acted upon. Application should 
be made, they advised, for powers to purchase compulsorily, if 
necessary, for the purposes of the scheme, the premices at the junction 
of Viaduct Road and Beaconsfield Road, formerly Longhurst’s 
brewery and malthouse. Application should be made for authority 
to appropriate a strip of the Level, and a request made to the Water- 
works Committee to permit the рієсз of land belonging to the Cor- 
poration on the north side of the Lewes Road pumping station to be 
appropriated for the purposes of а tramcar station. The report was 


adopted. 
(Continued on page 663.) 
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CARLISLE CORPORATION ELECTRICITY 
WORKS. 


Тнлт the ancient cathedral town of Carlisle is possessed of 
youthful vigour and prosperity is well shown by the fact 
that the Corporation has adopted electricity supply and 
electric traction (the latter through а company) with 
businesslike thoroughness, while the inhabitants have done 
their sbare by promptly connecting over 7,000 lamps 
(equivalent 8 OP.), the number which it was estimated 
would ultimately be required, within six months of the 
commence ment of supply, and applying for 1,300 more! 
The scheme originally drawn up by Prof. Kennedy involved 
an expenditure of £80,000; the Local Government Board 


tracks, At present there are three Lavcashire boilers in 
position, made by the Oldham Boiler Works Company, 
Limited. These are 28 feet x 8 feet, working at a 
pressure of 160 lbs. per square inch, and are fitted with 
four cross tubes in each of the flae. The latter are 3 feet 
8 inches in diameter at thefarnaces, and the grates are Ho feet 
6 inches long. 

The boilera are fitted with the Union Iron Works 
Company's “ Autostoker,” with shifting firebars, which 
slowly convey the fuel from the firedoor to the back 
of the furnace, and drop the clinker throngh a space 
left for that purpose in the grate. Firing is, however, 
at present done by hand. A Green economiser of 192 tubes 
is provided ; a clear space is left between this and the wall 


GENERATING PLANT; BOOSTER IN FOREGROUND. 


inquiry was held in December, 1897, by Col. Durnford, and 
the loan was sanctioned in due course. The scheme was put 
in hand without delay, and Mr. О. D. Barnet was appointed 
resident engineer. 

In addition to the boiler and engine rooms, the buildings 
consist of general offices and waiting room, private offices for 
the engineer and his assistant, meter room, and drawing 
office, which may also be used as a test room. 

The works have been erected close to the Citadel railway 
station, on a site where water for condensing can be obtained 
from the river, while coal is brought direct to the boiler 
house by means of a siding from the adjoining railway. 

The floor of the boiler house is about 4 feet below the 
outside level, so that the coal is easily delivered from the 


of the engine room, in which the condenser pipes from the 
latter are accommodated. 

The feed pumps are of the Worthington compound duplex 
type, and are rated at 1,400 gallons per hour each; but with 
the assistance of a head of water from the feed-water tank, 
they are capable of actually delivering 3,000 gallons per hour 
each. Feed water is obtained from the town mains, the 
river water being too muddy; the whole system is in dupli- 
cate, and the copper bus pipes, after passing the eoono- 
miser, are separately connected with each boiler. The whole 
of the water is passed through a Kennedy water meter under 
pressure before entering the economiser. 

_ Bpace is provided for two additional boilers, which will 
soon be installed. | 
Е 
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The steam pipes are of steel, with cast-iron tees and ccpper 
bends; there is a complete ring main, and two separators are 
placed in the course of the ateam, close to the boilers. The 


pipes, 8 inches dia- 
meter, are made 
with screwed and 
brazed flanges, and 
the joints are 

ked with Tay- 
or" corrugated 
rings, These are 
to be covered with 
„Washington lag- 
ging, while “ Leroy" 
lagging has been 
used for the boilers. 

The chimney 


stack is 160 feet ' 


high, and about 7 
feet diameter in- 
gide. 

The engine room 
is lofty, and un- 
usually well lighted 
from the roof. The 
lant already instal- 
ed consists of two 
steam dynamos of 
200 I. H. P. each and 
two coupled sets of 
100 H P. each, 88 
well as a pair of 


boosters driven by a Motor, seen in the foreground of one of 


our illustrations. 


The dynamos are all of Mesers. Siemens Bros.“ manu- 


тии _ "uw тиш 


facture coupled to Willans engines ; the larger machines are 
provided with ғегіев over-compounding coils for tramway 


LANCASHIRE BOILERS. 


company. 


volte, at 460 revolutions per minute. 


working, as the Corporation will supply power tothe tramway 
These machines are rated at 255 amperes, 490 
volts, at 830 revolations per mirute when running shunt, 


and 550 volta, 227 
amperes, at 850 
revolutions per 
minute, when com- 
pound; the in- 
creased pressure in 
the latter case being 
obtained partly by 
increased armature 
flax and partly by 
increased speed. 
The combined effi- 
ciency of one of 
these sets was 78°35 
per cent. at 2 load, 
with a consumption 
of 22 27 lbs. water 
per E. H. P.-hour at 
that output. The 
maximum rise of 
temperature above 
the air was 65° F. 
The smaller sets 
consist each -of two 
dynamos coupled to 
a single engine, all 
four dynamos being 
rated at 116—181 
amperes, 280—260 


These gave a com- 


bined efficiency of 78°85 per cent. at full load, with a con- 


Main SWITCHBOARD. 


sumption of 22°5 lbs. water per E.H.P.-hour; the efficiency 


at 3 load was 73 per cent.; at } Ісай 653 per cent., and at 
4 load 51:78 per cent., with a maximum temperature rise 
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of about 63° Е. Two 400.r.H P. Willans engines, coupled 
to dynamos by Messrs. Bruce Peebles & Oo., are on order; 
when these are erected, the whole of the space at present 
available will have been taken up. The booster set consists 
of a motor with speed variable from 500 to 1,050 revolu- 
tions per minute, coupled to two boosters taking 60 amperes 


Works Lichtixe Вжітснволвр, showiog coupled two-way switches. 


each, with:a maximum boost of 80 volts. This set was 
manufactured by the Electric Construction Company, 
Limited. 

The steam pipes to the engines are so arranged that each 
is provided with a duplicate supply; the exhaust pipes are 
teed to a vertical pipe, which leads upwards to the condenser 


and downwards to the main exhaust pipe to the atmosphere. 
The latter path lies through a balanced automatic relief 
valve, which may be opened by hand, but is intended to 
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STATION LIGHTING SwITCHBOARD. 
Diagram of connections of coupled two-way switches. 


provide an alternative outlet for the exhaust steam in the 
event of an accident to the condenser. The main exhaust 
pipe is 12 inches in diameter, and is led up to в height of 
44 feet. | 
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. The condenser pipe passes through thej;wall of the 
engine room and downwards to a Ledward ejector con- 
denser, which is fed from a water tank 36 feet x 14 feet 


New PLANT FoR NIAGARA.— FIG. 2. (See page 563.) 


x 8 feet deep on the roof of the boiler house. In 
addition to a sluice valve, an automatic non-return valve 
is fixed between the engine and condenser, to keep the 
water out of the engine in case of a mishap. Each of the 


NEW PLANT FOR NiAGABRA.—Fic. 1. 


larger condensers is capable of condensing 4,000 Iba. of steam 
per hour, while the smaller ones are rated at balf that value. 
Condensing water is derived from a tank built in the river 


bed, whence the water is drawn by a centrifugal pump made by 
Messrs. Drysdale & Co., Glasgow. Tne pump is driven by a 


25 H P. Siemens motor, and is able to deliver 45,000 gallons 


per hour to the tank, with a total lift of abont 46 feet. Some 
difficulty is experienced in dealiog with the water, which is 
very muddy. It is no uncommon thing for fair-siz:d eels to 
be found in the water tank ! 

An overhead crane of light construction spans the engine 
room. This was made by Messrs. Carrick & Ritchie, and is 
capable of lifting a load of 10 tons. 

The foundation of the works is borne on a gravel sub-soil. 
To minimise vibration a layer of conorete 18 inches thick 
was first pat down all over, and the engine block, of concrete 
264 feet x 60 feet x 6 feet thick, was constructed upon this 
with sand centres atinterva's. Passages are provided beneath 
the floor, in which the exhaust and other pipes are laid. 

A battery of 250 Chloride cells is bowed in а room adjoin- 
ing the engine room. The normal capacity is 800 am 
hours, with a maximum discharge rate of 120 amperes for 
half an hour. The plates are contained in glass boxes, which 
are arranged in two tiers. 

The main switchboard, of which we give a photograph, is 
arranged for a three-wire distribution system, and was built 
and equipped by the Electric Construction Company, 
Limited. It is mounted on a platform commanding a clear 
view of the engine room, with ample space both behind and 
below. Most of the instraments are of the Kelvin type, 
made by White, of Glasgow; the exceptions are four Weston 
voltmeters and two Holden recording voltmeters. There 
are seven slate panels, arranged as follows :— 


Panels 1 and Ei eg che por feeder switches, two 240-ampere 
gauges of the edgewise type, double-pole automatic cut-out, bus bars, 
and dynamo ampere gange to 320 amperes. 


(See page 563.) 


Panel No. 3—edgewise ammeters on middle wire (150 amperes) 
and earth connection (10 amperes) with direction two 
450—570 voltmeters, and two 200—300 voltmeters, eight voltmeter 


Ф 
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switches with eight points each, and two Weston voltmeters for pilot 
wires from feeding points (190—270 volts). 

Panels 4 and 5—d.p. feeder switch, two edgewise ampere gauges 
(240 volte), two ampere gauges (200 amperes), two d.p. automatic 
switches, bus bars, and middle-wire bus bars with safety shutters. 

Panels 6 and 7—two edgewise 120 am gauges (one with direc- 
tion indicator for battery), one Weston voltmeter (0—90 volts), shunt 
switch and reversing switch for booster, battery regulating switch 
(12 celis) and em cy switcb, wbile one panel bears tbe booster 
motor starter, the other the motor ampere gauge (50 amperes). 

The booster starting resistance is placed half on each pole, 
with the contacta slightly out of phase; as the positive 
and negative are coupled together, the effect is, of course, the 
same as if twice as many contacts were placed on one pole, 
but the arrangement is neater, and the travel far less than 
would then be the case. 

The booster reversing switch is interlooked with the 
battery regulating switch in a singular manner; it is impos- 
sible to move the former except when the latter is in one of 
two equivalent positions, in which the whole of the cells are 
in circuit. The booster can then be switched on, and can be 
used either to charge the battery or to assist in the dis- 
charge; but as the battery is never disconnected from the 
mains, the voltage of the booater has to be varied according 
to the position of the regulating awitch, and this is a source 
of great inconvenience, apart from the excessive pressure 
which may be applied to the mains when introducing the 
booster into or removing it from the circuit. 

The automatic cut-outs are provided with a differential 
arrangement, by means of which a wide range of adjustment 
is obtained, with the important advantage that the circuit 
is broken if the current falls to zero, or if the current 
reverses in direction, but not if a short occurs on the mains. 
This is accomplished by the addition of a shunt coil to the 
usual series winding. 

The battery is at present able to cope with the whole of the 
ordinary night load, which includes public lighting. A Miller 
reversible meter is to be used for checking the performance 
of the battery. Esch machine also is in circuit with an 
Aron meter, including the motor which drives the boosters, 

The public lighting is carried out by means of 25 10- 
ampere Crompton aro lampe, run 10 in series across the 
460-volt mains, from dusk to daybreak. The lamp- posts 
are of a neat design, made by Mesers. McKenzie, Edinburgh. 

Private supply is provided for with concentric mains, 
armoured and laid direct in the ground. The whole of this 
work was done by the Callender Company on their usual 
system. 

The distributors are triple concentrio, 12, 06, 12 equare 
inch; the feeders, of which there are three, are two-wire, 
25 square inch, the middle wire being connected with the 
works by two single cables of the same eection. 

The aro lamps are wired with 7/16 S. W. G. armoured cable. 
There are also & number of three-core pilot cables. All the 
feeder and pilot cables end in an underground chamber in 
the roadway near the works, whence they are carried as 
separate conductors through a subway to a chamber beneath 
the switchboard, and distributed to the back of the board. 
In this chamber are also the Siemens resistances for the 
generators and the E.C.C. resistances for the boosters and 
motor. The main fuses are mounted on the back of the 
switchboard, where there is ample space. 

ге supply to consumers is charged for on a sliding scale, 
as follows :— ч 


For lighting, up to 1,000 units per annum 5d. per unit. 
i 1,000 up 3,000 "i e. Add. „ 
10 over 3,000 С. „ 444, „ 

For power, up to 50,000 i "t Я á 
10 over 50,000 10 . by sgreement. 


A number of Ferranti meters are in use, but the greater 
part are Chamberlain & Hookham's. ? 

The supply to the tramway company was originally esti- 
mated at 400 H. P., but this will probably be exceeded. 
Energy supplied will be charged for at the rate of 2d. per 
unit for a minimum of 200,000 units per annum, with a 
sliding tcale for higher consumptions. As these terms are 
no better than those offered to ordinary consumers of one- 
fourth the amount specified, we imagine that the price will 
be subject to modification. 

The station was wired for electric lighting by the British 
Illuminating Company, Edinburgh. Mr. Burnet's experi- 
ence of breakdowns at other works, and of repairs effected 


by the light of vestas and dips, has led him to devise a 
special switchboard, which we illustrate on page 561. The 
connections dre made clear by the diagram, which shows 
that there are no less than four alternative ways of obtain- 
ing connection, either with the battery or the bas bars on 
either side of the system. 

We have to express our thanks to Mr. Barnet, the city 
electrical engineer, and his assistant, Mr. С. G. Scurfield, for 
their kind assistance in the preparation of this description. 


NEW PLANT AT NIAGARA. 


WE reproduce on the opposite page two photographs 
recently taken in the station of the Niagara Falls 
Hydraulic Power and Manufacturing Company at 
Niagara Falls. In fig. 1 is to be seen a new set of 
machines lately connected up. The generator in the 
foreground supplies the National Electrolytic Company 
with current of 5,000 amperes at 175 volte. Its capacity 
is about 875 kw. The turbine was made by Messrs. R. D. 
Wood & Co, Philadelphia, and is of about 2,500 H. P. 
This is the firat turbine installed in the station by the com- 

py. The machine connected to the far side of the turbine 
ү the dynamo recently portrayed in these columns while 
being lowered over the cliff. It is a dynamo which supplies 
current to the incandescent system of the Buffalo and 
Niagara Falls Electric Light and Power Company. 

Fig. 2 shows two new turbines of Messre. Wood's make in 
course of installation. Tho turbine in the foreground 
gives an excellent idea of the construction of these power 

ucers; others of the same class and type will be in- 
stalled in the immediate future. Ech of the turbines is 
of 2,500 H.P. capacity, and will be operated under a head 
of 210 feet. Their location will be over valves on the same 
penstock as shown in fig. 1, but they stand to the rear of this 
turbine. Each turbine is fed through a 60-inch valve. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 558.) 


Chester.—A special meeting of the General Purposes 
Committee was held last week to consider whether it would b» advis- 
able for the Council to take over the present tramway system at the 
expiration of the present term, which terminates shortly; 13 members 
were in favour, and 13 against the proposition. Farther consideration 
was adjcarned until next Council meeting. 


Derby.—The Electrio Light Oommittee has decided to 
fix the charge for power as follows:—3d. per unit for the first 12 
hours per week, 2d. per unit for the next 18 hours per week, and 14. 
per unit for all quantities after. ы 


Dublin.— On 28th ult. Mr. А. P. Trotter, Board of Trade 
iaspeetor, opened an inquiry at the Four Courts into four accidents that 
occurred to the electric trams recently. The following re is 
from the Jrish Daily Independent :—Mesara. J. Gordon, C. O., and 
J. Fitzgerald Murphy (instructed by Messrs. Casey & Olay), repre- 
sented the о onan: Mr. Bonass, law agent to the 
Oorporation, Mr. H. Oam , town clerk, and Mr. В. Harty, borough 
surveyor, attended on behalf of the Oorporation. 

The accident of June 20th, when a standard was broken in Grafton 
Street, was first investigated. 

Mr. J. W. Towle, electrical engineer to the Tramway Oompany, 
explained that the accident was caused by the trolley head catching 
in the wire and breaking the cast-iron base of the standard. The 
trolley head then in use was one of the oldest style they had. The 
company,were replacing these trolley heads by others of a new design, 
that were so constructed that they would, as far as it was possible to 
do it, get rid of the projections that seemed to cause the accidents. 
A chain was used to prevent the trolley head from falliag. 

The Inspector considered the accident was a very obvious one. 

Mr. Trotter next dealt with the accident that occarred at Talbot 
Street on July 30th, and which was caused by a passenger pulling the 
trolley rope iu mistake for the bellrope. He (Mr. Tronan had the 
evidence given at the police court before him, and he considered the 
matter was very clear. 

Mr. Gordon pointed out that the bridge was very low at the point 
where the accident occurred, and at first the Corporation and the 
tramway company were not quite at one as tothe best method of 
putting up the wiros there. A change had now been made that 
would practically prevent the occurrence of accidents at the place in 
future—the span wires had now been done away with. The accident 
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waa really one of those which the company could bardly avoid. It | 


was almost impossible to prevent a passenger from doing occasion- 
ally something that was wrong, not thinking, of course, that it was 
wrong. What actually caused the alarm and electrical flaahes was 
that after the trolley head had come off, and one of the span wires 
had been broken, a second car coming from tbe opposite direction, 
tried to go through. The result was to intensify the accident which 
had already occurred. When the servants of the company became 
better acquainted with the working of the system thes» dangers would 
be eliminated. Some of tbe passengers were injured and taken to 
hospital, but had ee been disc . The injuries were rot 

, and any claims made had been settled by the company. 
Counsel pointed out that the company were obliged to put up guard 
wires to prevent any injury being caused by telephone wires dropping 
on the electric wires. He was instructed that within a very short 
period a very proportion of the telephone wires would be put 
underground, and to that extent the guard wires could be abolished. 
Mr. Parshall, who was an expert, considered it would be better to 
have the guard wires, where they existed, insulated, and then if they 
came in contact with the current, there would be no explosions. That 
would prevent the destruction of the wires, and also prevent people 
from being alarmed. 

The Inspector: That is a very technical matter. I should like to 
ги m T Mr. База ane convince bim of чое Bur I 

ave the police reports the newspaper cuttings here, ges 
nothing there about the second car. 
A Mr. Gordon: It was the sccond car that really caused the flashes. 
The company are most anxious that everybody should know what 
exactly occurred. Tbe company are now in a position to get rid of 
all the causes, as far as it is possible to get rid of them. 

Dr. Obance, in reply to the Inspector, stated that about September 
1st he examined the persons who were injured. They suffered mostly 
from mental shock. He believed there were some slight burns, but 
they were healed when he made the examination. 

P To Mr. Gordon: One of the men was a car driver, who was not in 
the tram at all. He drove the injured persons to the hospital, and 
went back and picked up another fare. 

And afterwards got an electric shock ?—Yes. 

Mr. Н. F. Parshall, electrical engineer, stated it was the first time 


in his experience that a passenger had mistaken the trolley for 
a bell rope. He believed the trolley could be so constructed as to 
prevent accidents in such a case. At present the trolleys were liable 


to jamp the wire on various occasions. There should be stops on 
these trolleys, and already they were preceeding to put up these stops. 
Dealing with tho slackness of the ropes, he thought it might 
remedied by running them through a ring at the head of the standard, 
and then bringing them down by the side of the car. He should 
prefer that the conductors did not keep the trolley rope in hand coming 
round corners. 

: ae ари said he was in favour of the abolition of guard wires 

ge LJ 

Mr. Bonass said Mr. Harty was anxious on behalf cf the Oorporation 
to give any information required, and also to make 3ome observations 
aboat speed. 

Mr. Gordon : 1 think the question of speed does not arise. 

Mr. Harty : I think the question of speed does arise. I have returns 
here from the police, and the number of accidents really is astonishing 
—collisions with both cabs, cars, and people. 

Mr. Gordcn submitted that the matter of speed did not come within 
the inquiry. The company were carrying out the conditions laid down 
at the inquiry with regard to speed. 

The Inspector ruled that the question of speed was cutaide the 
scope of the inquiry. 

Mr. Harty: We think the speed limits are vastly exceeded, and 
that there should Ъз s indicators on the cars. 

Мт. Gordon: We don’t admit that. We think we are keeping 
within the limits of the order. | 

Accidents of July 31st and August 6th were then dealt with. Mr. 
Towle stated that the former one, which occurred at the junotion of 
G'trdiner Street and Talbot Street, was caused by the trolley coming 
off the diagonal crossing wire, coming in contact with the guard wire, 
and pulling it egainst the trolley wire. The other accident occurred 
in Ccllege Green, The new trolley had got caught in the frog, and 
was pulled off. The trolley wheel was very deeply worn. It was 
after that accident the chain was introduced, and he believed that 
would prevent stch accidents in future. 

To Mr. Gordon: Stops are being pot on now to prevent the trolley 
wire getting too high. I have endeavoured to arrange the stops so 
that the trolley would not reach the gaard wire, but that would be a 
very difficult adjustment. 

Tbis concluded the inquiry. 

At Dablin last week the case of the Pembroke Urban District 
Council v. the Dablin Southern District Tramway Company was 
listed on an application by the plaintiffs for an injanction to restrain 
the deferdanta from breaking up certain of the roadways in the Pem- 
broke township for the purposes of their electric tramway contrary 
to the wishes cf the road authority and to an agreement of May 20th, 
196, entered into between the parties. It was alleged that the 
defendant company had, for the purpose of laying down new conduit 
pipes for electric cables, improperly broken up the macadamised por- 
tion «f the read between Merrion and Ballsbridge, instead of laying 
them down underneath the paved tram tracks. The tramway com- 
pany contended that they were entitled to lay the new cables outside 
the tram tracks. Mr. Justice Kenny granted an adjournment for a 
week on the undertaking that the work ccmplained of would not be 
preceeded with. 

After the inquiry was closed, Mr. A. P. Trotter, inspector to the 
Board of Trade, inspected the most recently equipped lines of the 
Dublin United Tramways Company. Mr. Trotter, who was accom- 
panied by the engineers and other principal officials of the company, 


expreased his complete satisfaction with the manner in which all the 
works connected with the establishment of the electrical service in 
the districts included in the latest сеа of the company’s 
system have been carried out. Mr. Trotter visited the new power 
station at Ringsend. 


Holywell.—At a meeting held to consider the need for 
improved railway facilities, Mr. L. Barnes (of Sloan & Barnes, elec- 
trical engineers, Liverpool) attended to explain a proposed scheme 
for an electric railway from Holywell through Bagillt aud Flint to 
Shotton, in order to get into communication with the Great Central 
Railway. Nothing was decided те same. 


Huddersfield.—A section of the extension to the tram- 
ways was completed last week. The track (Crossland Moor Bottom to 
Pinfold Well) has been prepared for electric traction, although in 
the meantime stcam cara are running over it. 


Keighley.—The Town Council last week accepted the 
following recommendations submitted by the Gas Committee :—That 
the electricity works be built on the Low Bridge site; that an inter- 
view be arranged between the Electricity Committee and the Tram- 
way Company's directors; and that the object of such interview be 
the purchase of the Tramway Company's undertaking. 


Kingston.—The Town Council has resolved to apply to 
the Board of Trade for a provisional order for the construction and 
working of tramways in the borough. 


‘Light Railways.—The Duke of Devonshire, on Tuesday, 
cut the first sod of a light railway which is to be constructed, under 
the provisions of the Light Railways Act, in North Staffordshire, by 
the North Staffordshire Railway Company. The line is not an 
electrical one, but the statements made by the Duke in proposing the- 
toast of “ Тһе Leek, Oaldon, Low, and Hartington Light Railways,” 
are of interest to all wbo aro in any way identified with the light 
railway development, for which there is such great scope in tbis 
country. He said that, compared with other railway undertakings, this 
was not a very big one, but nevertheless it was of very considerable 
interest to tbat district, and he boped it would prove of very sub- 
stantial advantage to it. There was every prospect of the work being 
shortly put in hand and brought to a speedy and suoccesaful comple- 
tion. If they compared the conditions under which the small sam 
yet to be raised was asked for, with those under which appeals to the 
speculative public were generally made for railway enterprise, he 
could only express his astonishment that all the capitalists of London, 
Birmingham, and other large towns were not tumbling over each 
other to obtain this investment. Не could only sup that it was 
because it was so very small that they did not think it worth their . 
attention. He had been looking at some railway statistics the other 
day, and as far as he could make out, railways in the United 
Kingdom һай cost about £50,000 per mile to construct, and 
notwithstanding this enormous рше they were, he was 
happy to say, earning a return of over 33 per cent. on that 
expenditure. In this case they would have ae | 10 miles of railway 
for £35,000, or batween £3,500 and 44, COO a e. Nearly 30 per 
cent. of the capital had been presented to them by the Government. 
According to the statistics to which he had already referred, the 
railways in the United Kingdom were now earning £4,000 sa 
mile, but in this modest undertaking they would be quite satisfied if 
they could earn Сб а week, or £260 a mila annum, for a return to 
that extent would give the shareholders 5 per cent. for their money. 
He knew it was very idle to compare such vast things as the great 
railway system of the United Kingdom with their little undertaking ; 
but, without going into comparisons such as those he had en 
into, he believed the estimates of expenditure and traffic receipts 
would show the desired return. They were only founded upon the 
resources of the district as they at present existed, but he need bardly 
say that, in this case, and in a great many others, it was quite possible 
that the construction of a light railway would develop in the district 
resources at present dormant and unknown. They knew that in 
former times very valuable mines bad been worked in close proximity 
to this line of railway, and he believed that it was not at all 
impossible that, with improved access to them, mining enterprise 
might again be opened in the district. At all events, it was quite 
certain that this line would give access to a most beautiful and 
picturesque district, and they all knew how great а source of profit 
to railways in recent years had been the tourist traffic which had 
been developed. He could not help thinking, therefore, that this 
line had a very good prospect before it. 


Leeds.—A resolution was submitted to the City Council 
on Wednesday, authorising the Tramways Committee to take steps 
to equip on the overhead electric system the following tramways :— 
Vicar Lane, Beeston Hill, Elland Road, Whitehall Road, Wortley, 
Armley and Stanningley, Woodhouse Street and Victoria Road, 
Meanwood, Park Lane, Burley Street, and Oardigan Road, and 
Hunalet Carr. 

A deputation from the Leeds Tramways Committee inspected the 
Springburn electric tram system, Glasgow, last week. Ч 


Lincoln.—The City Council, m»eting in committee, has 
resolved to apply to Parliament for power to carry out one of the 
three schemes before it for providing electric tramways. The adopted 
scheme will give a line from the Burton Road to St. Mary's Square. 
A second line will begin near the race-course, and run eastward to 
the Arboretum. 


Liverpool.—At Wednesday's Council meeting the Tram- 
ways Committee advised that application be made for a provisional 
order giving them the power to affix to any house or building 
brackets, electric conductors, wires, and apparatus, provided oom. 
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pensation is paid for any injury sustained. The Committee was also 
to ask for a supplementary grant of £65,000, and the approval of the 
tender of Messrs. Dick, Kerr & Oo., of London, for the supply of 200 
cars at £525 per car. | 

Last week an electric tramcar collided with a trap and threw out 
the in som another car collided with a lorry laden with flour, 
with ous resulta to both the car and the driver. Another day 
a car collided with a bus and threw the horses down. There must be 
something wrong somewhere, if the facts are as recorded. 

A would-bs suicide threw bimself in front of an electric car in 
Park Road last week. The lifeguard was promptly brought into 
play, and the man was lifted out of harm's way practically 
uninjored. The brake was also promptly applied, and the man 
was taken from the guard three yards from the spot where he fell. 


Lianelly.—It was reported at the meeting of the borough 
Council on Monday that the estate committee had two excellent 
schemes before them for lighting the town by electricity and laying 
down a system of electric cars, to take in the surroundiug villages of 
Liwynhendy, Poll and Felinfoel. The committee were expecting а 
third scheme in a few daye, and they proposed to call in an expert to 
advise them as to the beat of these. 


London.—The Wandsworth Board of Works, which is, as 
a rule, not at all favourably disposed towards the London County 
Council ia regard to tramway matters, has decided not to raise any 
objection to an application by the Oouncil to the Board of Teade for 
a license permitting the expsrimental use of mechanical traction on 
the line between Westminster Bridge and Tooting. 


Manchester.—The Tramway Committee recommends the 
co tjs to obtain borrowing powers for the electric tramway schemo 
as follows :— 

£250,000 for the reconstruction of the permanent way, 

£150,000 for the overhead equipment, 

£360,000 for the purchase of 600 care, 

£90,000 for certain lands and the erection of a car shed in Q 16ап'в 
Road, and 

£10,000 for other preliminary expenses. 

The total amount required to date is £860,000, and this is but an 
instalment of tho committee’s ultimate requirements. At the next 
meeting of the City Oouncil an im t report will bə presented by 
the Tramways Committee in the name of the Routes and Permanent 
Way Sub-committee. The report says that the advice of Mr. J. 
Kincaid confirmed the opinion of their own engineer that the whole 
of the permanent way required reconstracting. It recommends inter 
alia the borrowing of a quarter of a million sterling for that purpose, 
and advises that work bs immediately commenced by the Corpora- 
tion's own workmen reconstructing the Oheetham Hill lines, the 
Rochdale Road lines, and the Bury New Road lines, and construc'ing 
new lines in Qaeen’s Road, giving access to the car shed. In regard to 
overhead equipment, the committee advised the use of poles on each 
side of the road with short arma (having bowstring suspension for the 
trolley wires), necessitating the adoptionof the side-running trolley, 
as seen by them at Liverpool; in the streets which are too wide for 
this form of construction contre poles with howstring suspension are 
advised, and Mr. Wordingham, the city electrical engineer, concurs. 
The committee is preparing plans and sections of a large number of 
proposed extension lines, with a view to Parliamentary powers being 
ir einn during the next session. The new lines aggregate about 21 
es. 


The Mersey Railway and Electricity.—The cheirman 

(Mr. J. Falconer) of the Mersey Railway Oompany addressed his 
shareholders as follows last week re electrio traction :— 
At the last half-yearly meeting it was explained that the board proposed to 
take the best advice they could obtain with reference to the traction which 
should be employed on the railway. The subject had been repeatedly under 
the consideration of the directors and of the receivers and managers; and they 
had had the assistance of electrical engineers. The board had hoped that they 
might have been enabled to present at that mecting an authoritative report on 
this question; but the working of such an undertaking as theirs by electricity 
was novel,and the step would be attended with such important consequences to 
them that he was sure the shareholders would recognise the necessity of the 
fullest consideration being given to the matter before any scheme was adopted. 
The directors had been impatiently pressing for progress on the part of their 
electrical engineers, but he could not say that those gentlemen had shown any 
undue delay, looking at the importance of the subject. The electrical engineers 
whose advice the directors proposed to take finally were Sir William Preece 
and Major Cardew, who had promised to submit their report soon As soon as 
possible after receiving it the directors would present to the shareholders their 
recommendations on the whole matter. 


Oldham.—Last Thursday week the Surveyors and Tram- 
wayà Committee had an important question before it in regard to 
the tram rail contract. It seems that an agreement had been entered 
into with a Barrow firm whereby the latter uidertook to supply the 
Corpo:ation with 25 mil:s of steel rails. Tne Corporation wanted 
rails for 25 miles of treck, and understocd the contract in that way. 
The company now contend that they only undertook to supply 25 
miles of rail, or 124 miles of treck, at the pries named. The price of 
steel, it seeme, bas gone up considerably siace the c ntract was made, 
which means that the Corporation would have to pay considerably 
more if the contract, as they understood it, was not carried out. 
Some discussion followed bus no decision was come t». 


Paisley.—The proposals of Glasgow for taking over the 
working of the Pai:ley tramways not having come to fruition, the 
whole question, so far ae Paisley is concerned, is still in solution, and 
the Council now have three alternative schemes for the improvement 
of their system. А Glisgow paper says that Glasgow's offer still 
holds, the course for municipili:ation is open, and overtures of a 
р nature have again been put forward on behalf of the British 

lectzic Traction Company, Limited, whose previous offer was 


finally rejected at an inquiry by the Light Railways Commission a 
year ago. At the last monthly meeting of Paisley Town Council it was 
Me that they were not in a position to reply definitely to the offer 
of Glasgow Corporation to hold to the agreement entered into between 
them last year, and a proporal to municipalise was rejected as being 
premature. It is anticipated that the whole question will be sub- 
mitted to the ratepayers at the November elections. 


Nottingham.—At Monday's meeting of the City Council 
the report recommending the overhead trolley for the tramway 
system was adopted. 'The course which matters have taken was 
explained by Alderman Brownsword, who proposed tbe adoption of 
the report in the following terms:— 

Now he came to the joint report of the Committee, recommending the 
Council to authorise the starting of the laying down of the system of electric 
traction. The Council had already come to the conclusion that electric trac- 
tion should be used, but there was some little doubt as to whether it should be 
the overhead or the conduit system. The Committee had two or three very 
pleasant little jaunts to several places to look at the kind of traction used there, 
and Mr. Brown and Mr. Talbot, the electrical engineers, had paid a visit to the 
United States of America to inspect the systems used there. Their report was 
presented to the Council at the last meeting, but he did not think the report 
received the amount of attention it should have done. Those two gentlemen 
and the Committee had come to the conclusion that overhead electric traction 
was the most suitable for the city of Nottingham. The underground system 
would do harm to the sewer pipes ; and it was also not thought advisable to lay 
it down because of the bridges, There were other difficulties in the way of the 
underground system which it was felt did not apply to the overhead system, 
and, taking all the circumstances into consideration, the Committee unani- 
mously agreed to recommend the Council to commence the overhead system 
of traction. The difference between the cost of electric traction and horse 
traction wouldat least double the net receipts from the undertaking—that was 
to say, where it cost 10d. per mile now to run the horse cars, the probability was 
that 6d. per mile would be the outside cost of the overhead electric traction 
system. If the present system, therefore, produced a protit of £12,850, the 
electric would produce £24,000. All the money would be wanted, however, to 
pay the sinking fund and relievable profit, but when the electric scheme was 
nstituted they would carry a greatly increased number of passengers. 


St. Helens. — The Electric Supply and Tramways 
Committee has decided to inclade in the proposed application for a 
provisional order the яшы йш rr d tramways: Along 
Eccleston Street and Knowsle d, from Lawrenson Street to 
Danriding Lane; and from Westfield across Ormskirk Strest to 
Cotham Street. 


Seville,—The Financial Times says that the first main 
section of the electric tramways at Saville, which are the property of 
the S ville Tramways Company, Limited, has now been осы to 
trafflo. The conversion of the tramways to the electric system, and 
the extension of the lines, have been carried out by the Gsaneral 
Electricity Company, of Berlin, which constructed the electric light- 
ing station at Seville, from which the current for th» working of the 
tramways is supplied. It is stated that although owned by the 
Saville Tramways Oompany, the undertaking has been financed by 
the Gsneral Electricity Oompany and the Zürich Bank for Electrical 
Enterprises. 


Sheffield.—An electric car on the Walkley section collided 
with a two-hozse carriage on 28;h ult. Both were slightly damaged. 
Тае Pitts moor section of the municipal electric tram system was 
opened last week. The first car ran for public service on 27th ult. 
The Board of Trade inspector, Mr. Trotter, went over the line the 
previous day and passed it. 


South Shields.—A 
support of a movement for 
of the tramway system. 


Southampten.—The Tramways Committee will not 
include any of the extension works outside the borough in its appli- 
cation for a provisional order, but will defer these matters for the 
present. The town clerk is to confer with the electrical engineer for 
arranging the necessary plans, &., for deposit with the Board of 
Trade in connection with tho order. | 


Spen Valley.—On Monday the Liversedge District 
Council considered the correspondence which had passed between the 
clerk and the solicitor to the British El:ctric Traction Company 
with reference toa suggestion that the company were not bound to 
construct the local branch lines promised to the Oouncil during the 
negotiations preceding the inquiry at Dewsbury, and referred to in 
an agreement between the Oouncil and the company. The com- 
pany's solicitor said that the necessary steps were being taken for 
the promotion of the lines mentioned. His clients were not pro- 
moters in the ordinary взпве, but investors seeking suitable outlets 
for their capital, and, therefore, they only promoted lines with the 
intention of constracting and working them at the earliest possible 
opportunity. The probability was, moreover, that the company 
would carry out a much larger scheme than that passed by the Com- 
missionera and referred to in the agreement. 


Staffordshire.—A Wolverhampton paper says that under 
an arrangement arrived at between the B»uth Staffordshire and British 
Electric Traction Compaaies, Tipton, Wednesbury, and West Brom- 
wich will soon be linked to Du iley in the system of electric tramways 
that are so revolationising the Dadley district. 


Tipten.—The Urban District Council Tramway Com- 
mittee last week reported that representatives of the South Stafford- 
thire Tramway Company and of the British Electric Traction 
Company had waited apon tke committee in reference to the 
tramways question. It was then stated that an arrangement had 
bsen come to for the formation of a new company, three of the 
directors of which would be from the South S:affordshire Company 
and three from the British Electric Traction Company. If the 
Oouncil did not avail themselves of this opportunity of purchasing 
the lines three years hence, the company proposed to enter upon а 
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lease of 21 years’ duration from 1902. Electric traction on the overhead 
system would be 
committee of the whole Council. 


Traffic Regulations.—The bye-laws aud regulations 
made by the Oldbam, Ashton and Hyde Electric Tramways, Limited, 
are printed in the London Gazette for Beptember 29th. 


Warrington.—The Warrington Corporation has received 
an application from the Ormskirk and Southport Electric Light 
Railway Company, asking for the support of the Corpora- 
tion in their application to the Light Railway Commissioners 
to construct light railways outside the borough and tram- 
ways inside the borough. The General Purposes Committee 
report that while the Committee ara willing to give suppórt to the 
construction of a light railway from the borough to Lymm and 
Knutsford, they cannot recommend the Council to entertain the 
proposal of the company to construct tramways within the borougb. 


Wigan.—The Tramway Committee will not entertain 
the purchase of the Wigan tramways at the price named by the tram - 
way company. They recommend that application be made for a 
provisional order authorising the Corporation to construct certain 
additional tramways. The engineer was instructed to prepare plans 
for the proposed tramways to Maitland Mill Bridge. The electrical 
engineer was also instructed to prepare estimates for the electrical 
equipment of the line. 


TELEGRAPH AND TELEPHONE NOTES. 


The Amazon Cable.—The Liectrical World says that 
the Amazon Telegraph Oompany, Limited, is stated to have decided 
to abandon the cable in the Amazon River from Para to Manaos. 
They are, however, building a landline with some links of cable, and 
have issued bonds for S600, 000 at 5 per cent. A subsidy of $85,625 
a year for 12 years was granted to the company by the Brazilian 
Government, 


The American Cablesbip Hooker."—The New York 
Electrical Review says that the United States War Department has 
learned that the United States cableship Hooker (describ:d in this 
journal on May 13th, 1899), which recently ran aground on Oorregidor 
Island, in Manila Bay, and was considered a total loss, may be saved. 
She had material for a submarine cable on board, and it was intended 
to use her in connecting all the important islands of the Philippine 
group by telegraph. General Otis reports that arrangements have 
been made for getting the Hooker off the rocks and taking her to 
Oavité arsenal, where she will receive repairs sufficient to permit her 
to go to Hong Kong to be thoroughly overhaulzd and put in first- 
class condition. 


The Pacific Cable.— The Times correspondent at Ottawa 
says that the Earl of Aberdeen and Lord Strathcona have been 
invited to act as representatives of Oanada on the Board of Oontrol 
of the Pacific Cable. Sir B. Fleming in a letter to the Press on cable 
matters, advocates the acceptance by Australia of the offer of the 
Eastern Extension Oompany to lay a cable from Oape Oolony to 
Austra'i» but with the condition that the Australasian Colonies may 
purchase the line at a fair valuation when they so desire. 


Railway Telegraph Clerks.—A meeting of the Railway 
Telegraph Ole:ks’ Association was held at Ohester on Satarday, to 
protest against the action of the London and North-Western Railway 
directorate in declining to entertain the memorial presented last 
Jane, asking for an increase of salary and a few minor concessions, 
all of which had been refused. It is stated that in the service of the 
London and North-Western Railway there are 104 telegraphists 
with over 16 years’ service, 52 with over 20 years, and 21 with over 
S bae respectively, and the maximum salary (£80) is identical in 

саге. 


Telegraph Соп .—The first annual con of 
ti ер ioe Dey tk. Th тиз pe 
m $ 
the various sectional r ons connected r 


Telegraphic Interruptions and Repalrs:— 
CABLE. Down. 


Repaired, 
тош. {эе з cable— 

е ond Gurupa... April 4th, 1898  ... oe 
Latakia-Cyprus eee 000 June 20th, 1899 eee be 
Corea-Japan .., iv .. August 7th, 1599 ... © 
Jamaica-Oolon .. June 30:h, 1899. 20 

LANDLINBES. 
Lines from Haiti to Gonaives, 
Gros Morne, Port de Paix 
Plaisance, Cape Haitien, 


Port au Prince to Miriba- 
lais and Jacmel ... August 18th, 1899 ... "T 


Telephone Conduits in Bermondsey.—The General 
Parposes Committee informed the Vestry at the meeting on Monday 
that the Postmaster-General desired to take up certaia carriageways 
and footpaths in the parish for the purpose of laying condaits with 
multiple ducts or cast-iron pipes, and to construct manholes at inter- 
vals of about 150 yards. It was unanimously decided to give per- 
mission for the work to be carried out. 


adopted. The proposals should be considered by a 


The Telephone Service.—We are aathorised to announce 
that the board of the National Telephone Company has come to a 
decision respecting rates for telephone exchange service, elsewhere 
than in London, which will be received with widespread interest. 
It has been charged against tbe company that its present rates are 
prohibitive to people in a small way of business, who need to be on 
the sys'em for the purpose of being accessible to their customers and 
others, but who do not otherwise require to make a large use of the 
service. The system which the company has hitherto adopted of 
charging all alike, whether they make great or small use of the 
service, does undoubtedly place the sma!l user at a disadvantage. 
The Select Committee of the House of Commons which ваб on the 
telephone question in the session of 1898, reported that whilst the 
company’s present charges are reasonable in amount for those who 
make а large use of the service, they are unduly high for small users, 
and have, as а consequence, operated to retard the development of 
the telephone in this country. The Oommittee also expressed the 
view that the rates ought to be based upon the amount of use which 
each subscriber makes of the service. The directors of the National 
Telephone Company row propose that any subscriber shall have the 
option of taking at the existing rates an unlimited servioo—that is to 
вау, a service without limitation as to the number of calls which he 
may make—or of paying an annual sum of £3 104. (that is, £3 3:., the 
company’s installation charge, and 7s. Government duty), which will 
oon fer tbe right of being called up, and the sum of ld. each time 
he initiates a conversation. This fee of 1d. per call, which also includes 
the Government duty of 10 per cent., will give the subscriber the 
right to converse with all other snbscribers on the same exchange as 
himself, or on such number of exobanges as may be grouped together 
to meet the requirements of local circumstances. It is also proposed 
to issue call office signs freely to shopkeepers and others who may join 
the system on the new terms, and it is anticipated that many will 
take advantage of the arrangement, as it will tend to attract 
customers. Tae opening of a large number of call offices from which 
messages can be sent for a small fee, should prove of material benefit 
to the general public. We understand that the proposed rates will 
be brought into operation on and from January lst next, and that in 
the meantime fall particulars will be advertised in the local press 
throughout the country. Ia view of the factthat the Government 
has ded to set up, by the Post Office, a telephone system in 
London, in competition with that of the company, the directors of the 
20600007 are unable at present to deal with the question of the London 


IA 
The Bt. Luke’s Vestry on Taesday, on a second 8 from the 
Postmaster-General, decided to grant permission for the laying of 
telephone mains in certain roads in the parish. 


Wireless Telegraphy.—The Scientific American says 
that the Vew York Herald has made arrangements for the exclusive 
use of the Marconi system of wireless telegraphy for reporting 
America’s cup races off Sandy Hook. Signor Marconi and four 
assistants have sailed from Liverpool with all the necessary instra- 
ments for use in reporting the races, and the work will be done 
under the personal supervision of Marconi and his assistante. The 
instruments will be placed on the Grande Duchesse, of the Plant 
line, upon the upper deok of which a tall pole, extending 60 feet in 
the air above the water line, will be placed, and & running aocount of 
the races will be telegraphed by Marconi and his assistants. Oa 
board the cable ship anchored near Scotland light a similar pole will 
be erected, and bere two expert operators will be stationed to receive 
the message after it has been transmitted fiom the Grande Duchesse. 
From the cable ship the message will be transmitted by means of 
submarine and land wires. The steamer Ponce will also be equipped 
with wireless telegraphy apparatus, the syatem of Mr. W. J. Olarke 
being used. Rear-Admital Bradford, chief of the Bureau of Equip- 
ment of the Navy Department, has been informed that Signor 
Marconi will go to Washington to discuss with him the proposed 
experiments with wirelesstelegraphy. Admiral Bradford will recom- 
mend that one of the vessels of the navy be set aside for experimental 
work. It is proposed to place the receiver on shore, and the warship 
will communicate with it from varying distances. By this means it 
is believed the system will be developed and the value of it will be 
definitely determined. It is stated that Signor Marconi has been 
approached with a view to experiments being made in wireless telo- 
graphy between Oanada and Newfoundland, and also between Nova 
Scotia and Oable Island.” 


OONTRAOTS OPEN AND OLOBED. 


Barking Towa.—October 24th. The District Council 
wants tenders for boilers, pipe work, two 100-xw. steam dynamos, 
switchboard, motor and trailer cars, trucks and electrical equipment, 
overhead equipment, unde nd feeders, conduits, road work, &c., 
for the Barking and Beckton light railways. See “Ofcial Notices” 
September 1st. 


Darwen.—October 25th. The Corporation wants tenders 
for poles and overhead electrical equipment, also main feeder cables, 
for electric traction. Sce Official Notices this week. 


France.—October 10th.— Tenders are being invited by the 
French Post and Telegraph Authorities, in Paris, for a quantity of 
telephone cable, and also of telephone insulated wire. "l'enders to 
be seat to Le Sons-Sacretariat d'Etat des Postes et des Telegraphes, 
103, Rae de Grenelle, Paris, whence particulars may be obtained. 
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France.—October 19th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until the 19th inst. for the 
supply of 600 tons of copper wire in 12 lots. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous Secretariat 
d'Etat des Postes et Telegraphes, 103, Rue de Grenelle, Paris. 


Germany.—October 16th. Tenders are being invited by 
the municipal lighting and tramway authorities of Königsberg, 
Prussia, until October 16tb, for the supply of six boilers required in 
connection with the extension of the electric power station, to supply 
steam to new engines aggregating 1,800 m.m р. Tenders to be sent to 
Die Direction der Städt, Belenchtungswerke und der Electr. Stras- 
senbahnen Kaiserstrasse 41, Königsberg, Prussia, whence 


may be obtained for 1s. 
Germany.—October 21st. Tenders are being invited 
authorities for thes of & 


until the 21st inst. by the munici 

1,000-H.P. steam engine and muſtipbase dynamo at the local central 

station. Tenders are to be sent to Die Städtisches Ellectricitáts- Werke, 

"i SERIEM, Dortmund, whence particulars may be obtained 
or 24. 


Glasgow. — October 10th. In connection with the tram- 
way scheme the Corporation wants tenders for switchboards, fuel 
economisers, two 50 and one 30-ton electrio travellers, power station 
steel work, and cables. See Official Notices September 8th. 


Glasgow.—October 10th. The Corporation wants tenders 
for the reconstruction cf tramways according to specification. See 
“ Official Notices September 287d. 

The Great 


Great Western Railway.— October 23rd. 
Western Railway directors want tenders for the supply of 12 months’ 
stores including electric light and telegraph sundries. See our 
" Official Notices " this week. 


Haddersfield.—Octob2r 13th. The Corporation is now 
advertising for tenders for the erection of tramway generating 
station, car shed, &c., at Longroyd Bridge. 


Islington.—October 25th. The Vestry wants tenders for 
& secondary battery of 60 cells (1,000 ampere-hours capacity). See 


“ Official Notices ” this week. 


Leeds.— October 11th. Tenders are required for the 
installation of electric light and electric bells, at the Cookridge Street 
Bathe. Particulars may be obtained at the office of Messrs Walter 
Hanetock & Son, Britannia Buildings, Oxford Place, Leeds. Tenders 
to be delivered at the office of Mr. W. J. Jeeves. Town Olerk. 


Leeds.—October 11th. The Board of Guardians is 
inviting tenders for the supplying and fixing of a system of telephones 
aud alarm bells at the workhouse, Beckett Street, Leeds. Specifica- 
tions and plans have been prepared by Mesers. Shepherd & Watney, 
consulting engineers, Greek Street Chambers, Greek Street, Leeds 


(copies may be had on payment of £1 1s., returnable on the usual. 


conditions). Tenders to be delivered to Mr. James H. Ford, Clerk, 
Pcor Law Offices, East Parade, Leeds. 


Leeds.—October 18th. The Council wants tenders for 
50 electric tramcars. See Official Notices September 23rd. 


Leeds.—The Council requires tenders for 50 electric tram- 
cars. Particulars, &c., may be had on application to Thomas Newson 
Esq, M. I. O. E., city engineer, Municipal Buildings, Leeds. Tenders 
must bs to hand not later than noon, October 18th. 


London. — October 23rd. The Post Office is inviting 
tenders for Swedish, Norwegian, or Finland red fir telegraph poles, 
and for creosoting them with 10 or 12 lbs. of creosote to the cubic 
foot. Particulars, &c., from Mr. О. E. Stuart, controller of stores, 
G.P.O., London. 


Peterborough.—October 19th. Tenders for the erection 


1 generating station for the Corporation are now being 


Poplar.—The Guardians want tenders for Lancashire 
JJC JA Дан alot мое Ти О Чаке rr 
ад , 
The work is divided inte . me oe Р con- 
ditions, &c., for each may be obtained from the consulting engineer 
to the Guardians, Mr. F. J. Warden-Stevens. 


Rotherham.—October 9th. The Corporation is wanting 
tenders for boilers, engines, dynamos, pumps, condensing 
plant, crane, economiser, battery, switchboard, boosters, feeders, 
mains, roadwork, &c., for electric lighting. Specifications from the 
TowniClerk on payment of £1 1s. for each of five specifications. The 
consulting engineer is Prof. A. B. W. Kennedy, at whose cfüoes 
specifications may be seen. See Official Notices” September 8th. 


Salford.—October 17th. The Corporation is inviting 
tenders for about 500 central and 100 side-arm or ee steel 
tramway poles. Tenders, with drawings, to the town clerk (pro. tem.) 
Mr. L. О. Evans, Town Hall. 


Spain.—November 7th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders, until November 7th, for the 
concession for the construction and operation of an electric tramway 
in the town of Cadiz. Particulars may be obtained from, and tenders 
are to bs sent to, La Direccion General des Obras Ribleas, Madrid. 


Swansea.—October 9th. The Corporation wants tenders 
for medium s vertical engines, continuous current 
booster and cer, See Official Notices” September 23rd. 


Sydney (N.S.W.).— November 8rd. Тһе Municipal 
Council of Sydney is inviting tenders for the construction and ereo- 
5 refuse destructor for treating 60 tons of refuse per day 


Warsaw.— The Secretary of State for Foreign Affairs | 
has received a despatch from Her Majesty's Consul-Ganeral at 
Warsaw, stating that tenders are invited by the municipality of that 
city for the construction of freezing chambers and electric lighting 
in tbe covered market halls. The date by which the tenders 
have to be sent in bas not yet been fixed. Such particulars as have 
been received may be examined at the Commercial Department of 
the Foreign Office between 11 a.m. and 5 p.m. 


Wigan.—October 25th. The Oorporation wants tenders 
for feeders, mains, water-tube boilers, superheaters, stoneware 
conduits, steam dynimos, boosters, motor balancers, battery, 
inspection boxes, &c. See “Official Notices " Ssptembor 29th. 


OLOSED. ö 


Enfield.— The tender of Messrs. Stanley, Davis & Pollard 
for electric lighting work at the Alma Road waterworks has been 
accepted by the Urban Council at £159. 


Hall.—The Electric Light Committee has accepted the 
tender of Messrs. Bannister & Oo. for Hickleton Main coal for the 
Bculcoates Lane station at 158. 2d. per ton. The tender of Messrs. 
Ream, Wokes & Oo. for the wiring of the Sculcoates Lane lighting 
station was also accepted at £83. 


Lancaster.—The Council has accepted the tender of 
Messrs. Mather & Platt, Limited, for a balancer at £350 and a switch- 
board at £65 for the electricity works. 


Llandilo.— The Contract Journal says that the following 


tenders were submitted for lighting the town by electricity for the 
Urban District Council :— lighting 7 " 


Kite & Co., London cx ә $a as v . . £8,935 
A. Bayley, London ы; ee x " ix Ps .. 8,820 | 
Crompton & Co., Londo б» Vs ate . . 8,007 
Fletcher, Cardiff © E bs - v T .. 9,440 
B. Thomas, Manchester ee id © Я ЧУ . . 2, 201 
D. Isaac, Maindingham  .. 2,200 


London.—The Shoreditch Vestry on Tuesday considered 
the following tenders for the supply of 1 mile of 25 low tension 
lead-covered cable :— 


The British Insulated Wire Company (accepted) " .. £868 
W. T. Glover & Co. ке E ae oe oe *s є 870 
Henley's Telegraph Works Company ex x es .. 816 


The Vestry also considered tenders from the undernoted firms for 
the supply of a 2-x.P. electric motor :— 


£ s. d. 
Brush Electrical Engineering Company (accepted). .. 4710 0 
General Electric Company Š es is T .. 55 0 
Electric Construction Company . aM 69 0 0 


Salford.—The Electric Light Committee of the Town 
Council on Wednesday recommended the acceptance of the tender 
of Messrs. Mather & Platt, Limited, for steam dynamos, with Browett 
Lindley engines, required for the Strawberry Road station, for 
the sum of £72,000, subject to certain conditions, and that applica- 
tion be made to the Local Government Board for sanction to borrow 
the requisite amount of money for the buildings and plant for the 
new low pressure generating station in Strawberry Road. 


Southampton.—The Council has adopted the recom- 
mendation to accept the tender of Mr. F. Osman for the reconstruc- 
tion of tramways between the Southampton Docks Station and 
Portewood. The following is a list of the tenders sent in: — Mr. F. 
Osman, £16,883; Mr. William Griffiths (London), £18,213 18s. 9d. ; 
Mesers. A. Krauss & Son (Bristol), £20,200; Mr. Peter Smith (Man- 
cheater), £21,562 125. 


NOTES. | " 


Opaline Lamps.—We are sorry that through a mis- 
understending wrong prioes have been given in the adver- 
tisement on xxx. for the new “Opaline” lamp, 
manufactured by the Improved Glow Lamp Company, 
Limited. The prices should be 18. 9d. for the 50 to 120 
volts, and 2s. 84. for the 200—250 volte, less usual 
discount, 


Marriage.—Mr. J. С. Wigham, the well-known engineer 
to Edmundson's Electricity Corporation, Limited, was 
married on 27th ult. to Miss Lucy Kathleen Brown, of 
Saintabridge, at the Friends’ Meeting House at Gloucester. 


Appointment Vacant.—The Poplar District Board of 
Works want a chief distributing assistant for the electricity 
5 £156 per annum. See “Official Notices 

week, 
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Junior Electrical Engineers.—A new society, known 
as the Junior Electrical Engineers’ Society, held its first 
annual gezeral meeting at Manchester on Tuesday last 
week, when the following gentlemen were elected as 
officers for the session 1899-1900:—President, W. W. 
Haldane Gee; secretary, H. Rust; treasurer, A. Joannidi; 
librarian, J. G. Bagot; committee, Messra. S. Payne, 
A. Blackburn, D. G. Nye, Н. T. Wilkinson, A. Roth- 


well, and S. Utting. A set of rules were drawn up, and will 


shortly be printed for distribution amongst the members. 
The next meeting of the dipl will be held on Tuesday, 
October 81st, when a paper will be read by Mr. 8. Payne on 
* Steam Condensers as Applied to Electrical Engineering." 
Candidates for admission to the Society should make 
application to the honorary secretary, 13, Harcourt Street, 
Gorse Hill, Stretford, 


The Sunderland Tenders.—The following reaches us 
from a correspondent :—“ Last month the Sunderland 
Electric Lighting Committee asked for tenders for three 
250-Kw. steam dynamos complete with surface condensers, 
cooling tower, &c. The work has been given to the 
Sanderland Forge and Engineering Company, but the list 
of tenders has not been published, as is usual in these public 
contracts ; in fact, we understand that the Council have 
made а special order that they shall not be published. Surely 
those firms who have gone to very considerable expense in 
quoting should be furnished with a list of the tenders, even 
if the information is not published in the technical press. 
We think, however, that in order to prevent any suspicion of 
jobbery, it is essential that the results of tenders should have 
publicity. Only by this means can the methods of our 
municipalities remain clean and above-board. Of course, it 
is natural that preference should be given to a local firm, 
but if a Corporation put outside firms to the trouble of 
tendering, then it is only fair that in adjudicating, local 
influence should be kept in the background—at any rate, let 
us have the results of the tendera published." 


The Electric Lighting of Churches.—Chancellor Espin, 
at the Liverpool Consistory Court, ruled last week that the 
incumbent, churchwarders, &c., of a church have not legal 
power to substitute one method of illumination for another 
without having obtained a faculty for the alteration. The 
Chancellor proceeded to show that the hardship was not so 
great as some might imagine, because many matters might be 
covered in one faculty. The matter arose at the Liverpool 
Court on the statement of Archdeacon Madden, that in 
recent years about half-a-doz:n churches in the diocese had 
substituted electricity for gas lighting, without thinking of 
the faculty question. 


Pneumatic Despatch Tabes.—At а meeting of the 
Langbourn Ward Club on Wednesday evening, October 4tb, 
at the London Tavern, Fenchurch Street, E.C., papers were 
read by Mr. Geo. Threlfall, M.I.Mar.Eng., M. I. M. Eng., and 
Prof. Carus-Wilson, M.I.E.E., &c., “ On the Resuscitation, 
after Thirty Years’ Disuse, and the Electrical Equipment of 
the old underground Pneumatio Despatch Tube between 
Euston Station and the General Post Office—a distance of 21 
miles.” Mr. Threlfall dealt with the commercial aspect and 
importance of the re-equipment and extensions of the tube, 
and Prof. Wilson with the electrical view of the matter, 
with other details of interest. 


The City Company's Continuous Current Service. 
—We hear that at the present time the City of London 
Electric Lighting Company is supplying continuous currert 
Within the central streets of the City for motors equivalent 
to 200 H.P., and by the end of the year the company will 
have three 1,000-kw. continuous current gets running. 


Lectures.—At 8.30 pu on Monday, October 9th, Prof. 
С. A. Carus-Wilson, B. A., will commence a course of 10 
weekly lectures on “The Direct Current Motor," at tke 
South-Western Polytechnic, Chelsea. The fee for the course 
is 5s. See our “Educational Notices " this week. 

On Tuesday evening, October 3rd, a lecture on “ Electricity 
asa Motive Power for Printing Machinery,” was delivered 
by Mr. H. Scholey before the Printers’ Managera and 
Overseers Association, at the Albion Hotel, Ludgate Circus, 
E. C. The lecture was illustrated by limelight views. 


Personal.—We understand that Messrs. T. O. Mullings 
and Е. H. Wilson, of Messrs. Crompton, have been appointed 
electrical engineers to the Mansonrah Electric Lighting 
rompang; Egypt. They sail to-day (Friday) by P. & O. 

ndia. 


Class Experiment Showing How the Resistance of 
Carbon Falis with Rise of Temperature.—Mr. J. J. 
Kavanagh, S.J., of St. Mary’s College, Montreal, writes to 
the Scientific American as follows: —“ І am in the habit of 
giving an illustration of the decrease of resistanca in carbon 
with increase of temperature, which commends itself by 
reason of ita effectiveness and simplicity. In a 110-volt 
circuit, I introduce a piece of charcoal some 4 or 5 inches 
long. The spark produced upon short circuiting this stick at 
one of the contacte ignites the charcoal there. Then I 
slowly draw the short-circniting wire from the ignited point 
zigzag along the surface to the end. The glow follows the 
wire and is maintained. Thus the current keeps to the path 
it has ‘blazed’ for itself throughout all the 15 or 16 inches 
of meandering, preferring the road that is hot, though long, 
to the short but uninviting chilliness of the straight line." 


Therapeutic Properties of Alternating Currents.— 
At the recent Congress of the French Association for the 
Advancement of Science at Boulogne, a paper on “ The 
Undulstory Alternating Current: Its Therapeutic Pro- 

rties,” was Sonin bated by Drs. G. Gautier and J. Larat. 

he authors said that the Кисе current may be repre- 
sented as a function of time by a sinusoidal curve charac- 
terised by its effective intensity and its frequency. What 
specially characterised this current is really the аар 
manver іп which it increases and decreases. This is its 
characteristic quality, and the one to which must be attri- 
buted the special physiological and therapeutic effecta 
observed in connection with it. In 1895, taking as their 
basis the experiments of Prof. d’Arsonval, the authors con- 
ceived the idea of applying this current to the entire service 
of the body by means of the hydro-electric bath. Their 
resulte, subsequently published, have met with no contradic- 
tion. They now draw attention to the comparison which 
they have been making for five years between the therapeutic 
action of these currents and that of alternating currents of 
high frequency. It is true that in certain local affections 
the current of high frequency obtained by means of the Oudin 
resonator is an excellent therapeutic instrument, but as far 
as general effecta are concerned, they think that the opinions 
expreesed affirming the superiority of high frequencies, 
especially in diseases of an arthritic nature, have been some- 
what premature. A long experience leads them to believe, 
at any rate at present, that the superiority of high frequencies 


over the ordinary alternating current does not exist. 


Indian Electric Power Scheme.— Reuter's agent at 
Bombay telegraphs that, in connection with the scheme for 
utilising the power of the Kaveri Falls, the Mysore Govern- 
ment has offered to supply mining companies on the Kolar 

oldfields with electric power free of charge for one year. 
This means a saving of £360,000. The cost of the scheme 
is roughly estimated at 24 lakhs of rupees. 

Electric Power of the Rhone.—We read in a New 
York exchange that, though but partly completed, the plant 
of the Société Lyonaise de Force Motrice du Rhone has now 
504 contracte for power, amounting to 2,465 fl. P., and 834 
contracts for current for lighting, equivalent to 36,266 10- 
С.р. lamps. Of the above 1,303 н.р. and 21,810 lamps are 
now being supplied. 


Tests of a Three-Phase Railway.—We understand that 
Prof. Carus-Wilson has been making a series of testa of the 
three-phase equipment on the Burgdorf-Thun Railway, 
assisted by engineers representing the railway company and 
Messrs. Brown, Boveri & Co., who installed the electrical 
apparatus. The special object of the teats was to determine 
the behaviour of the three-phase motors during the process 
of acceleration. 


Will.—The will of Sir Edward Frankland, K.C.B. 
F. R. S., &., who died on August 9th, has been proved, and 
the estate is sworn at £138,627 8з. lld., of which 
£126,471 10s. 6d. is net personalty. 
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Aluminium for Electric Railway Work.—" R. A., 
of Cleveland, Ohio, writes to our New York namesake 
regarding the employment of aluminium for eleotrical con- 
ductors. He says that on the inter-urban road, which is 
being built between Kansas City and Leavenworth they are 
a 76 miles of 350, 000 circular mils. aluminium cable, 
pue ased from the general manager of the Pittsburg 

uction Company. The field for aluminium has appealed 
to * R. A.” so strongly that he is now devoting himself to 
the sale of aluminium wire for electrical conductors. 


Electrical Treatment for Lead-Poisonin 
The Dasly Chronicle in a brief article says that t 


Cases, — 
electrical 


bath treatment to which & number of lead-poisoned patients. 


have been subjected at Wolverhampton is showing exceed- 
ingly satisfactory resulta. In several cages the improvement 
in the condition of the patients has been very marked. 


J. Bowman Lindsay.—The Pall Mall Gazette says that 
а bust of James Bowman Lindsay, whose work in wireless 
telegraphy is now pretty well known, is to be placed in the 
Victoria Art Galleries, Dundee. The ooat is to be borne by 
Lord Provost M’Grady. It is also proposed to erect a 
monument in Dundee by public subscription. 


—— 


OITY NOTES. 
Тсиввров WIS Corporation has, in its 
Tunbridge electricity supply business, a progressive under- 
Wells taking, and the engineer, Mr. Boot, deserves to 
Corporation be well treated at its hands. From the 
Electricity borough accountant’s report we extract 


Accounts. the 
Public lighting and 
private supply. 


following figures, showing the per- 
centage increase for last year over the previous 
year :— 

Increase. Increase. Increase. Increase. Increase, 
Consumers. Revenue, Expenditure. Gross profit, Net profit. 


25 per cent. 27 per cent. 23 per cent. 30 percent. 34 per cent. 


These figures show that the reductions in price of electrioal energy 
so strongly urged by Mr. Boot, are appreciated, and it is rather a 
matter of regret that the Council are so strongly in favour to handing 
over nearly a thousand pounds to the rates, despite the arguments 
against treating the department as a profit-yielding business. One 
penny on the rateable value of the borough may sound very pleasant 
to the ears of the ratepayers, but, with the engineer of the Corpora- 
tion, many would regard it as better finance to create a reserve fund 
and materially reduce the price charged. Another feature of the 
report that strikes the outsider is the mesgre street lighting. Some 
60 arcs is a small advertisement for a resort of the standing of Tun- 
bridge Wells. There seems to be some inexplicable dislike to aro 
lighting on the part of some members of the Oounoll] who 
would probably change their opinions were they to take a trip 
and see how arc lighting is going ahead, while, near at hand, 
Brighton is an example which ought to carry conviction. 

The mall total capital expenditure is one of the features of the 
accounts, the general particulars of which may be summarised 
thus :— 

GENERAL STaTBMENT. 


1897. .1898. Increase. 
Total capital expenditure .. £31,275 287,818 £6,543 
Number of units sold 258,641 884,709 76,068 
Number of lamps connected 18,044 24,000 5,956 
Gross revenus ... we . #5822 27,381 41,559 
Gross profit er. Aa £3,049 28,895 £846 
Average price per unit sold 521d. 512d. — 09d. 


The tale of current for publio lighting (after deduet ing from the 
gross amount received, the expenditure for attendance, carbons, and 
repairs) is not by any means charged at an exorbitant rate, the 
amount received per unit being 2:33d. in 1897, and slightly over 24d. 
in 1898, while the average price for private lighting only was little 
more than 514. 

REVENUE STATEMENT. 


1897. 1898. 

Gross. Per unit. Gross. Perunit. Increase, 
Bale of current . £5,620 5 21d. £7,188 5 12d. — 09d. 
Meter rents 170 16d. 209 ‘15d. — oid. 
Supply of ashes, &c. .. 20 02d. 8 ae — 02d. 
Bundry et ө Е; 12 ‘Old. 26 02d. + "Old. 

Gross revenue... £5,822 £7,881 529d. – 11d. 


Eee eye eee 


The net profit in 1897 was £1,695, and in 1898 £2,172, after paying 
interest at 3 per cent. and redemption at about the same rate. These 
figures seem to have attracted the attention of the Finance Com- 
mittee, as the proposal was actually made to make a charge of £250 
for rent of offices and services rendered by the town clerk’s and 
borough accountant’s departments. The price in 1898 was 64. per 
unit for the first two hours daily and 3d. per unit after. This has 
bsen modified by dropping the second hour to 3d. 


Costs o» PRODUCTION. 


1897. 1£98, 
Р Gross. Per unit, Gross. Per un:t. Increase. 
Goal and other fuel a £y £1,386 1994. £1,351 ‘97d. — 324. 
eine room stores, Tt 141 194. , 146 11d. — 024, 
Balaries and wages in- pare wee S 
curred in generation and 525 491. f 682 45d. — 044. 
distribution. 
Repaire nm e, engines 
uildings, engines, . ° | 
dolle dynamo, 4. 100 093. 155 11d. + 034. 
Works’ cost . £2,152 200d. £2,284 1:644. — 86d. 
s rates, and taxes is 197 12d. 213 15d. + 030. 
piste dou, 951 ‘Sid. 814 *58d. 726d. 
neer, secretary, clerks, &c. 
боега шше) 
e hd Sum reat AE em d | 191 114. 175 *18d. ＋ 02d. 
nsurance. 
Other expenses ee ee 22 094. eee eee = 094. 
Total costs ... £32,773 787d. 23,486 250d. — 074. 


nee —— CCU ee 


We are glad to see the item for coal so largely reduced on a com- 
paratively small output, and also to note that salaries shows a 
tendency to increase. If we mistake not, Tunbridge Wells once 
expected to get assistant engineers at the rate of £50 per annum. 
As Mr. Boot stated in his 1897 report, “it is only jast to our men 
that they should share in our good fortune.” In dealing with the 
accounts, it may be noticed, however, that only a portion of the chief 
engineer's salary is shown under Management expenses” in 1897, 
whereas it is all charged under this heading in 1898. 


Prorit STATEMENT. 


| 1897. 1808. 
Interest on loans E742 £890 
Sinking fund for repayments .. oe " 672 833 
Net profit, carried to credit of rates. 900 900 
A being surplus.. T “Ss ee 735 130 

iy expended in increasing pres- 
sure, demand indicators, &c. ) ecc 1,142 
Gross profit ... e) o. 8,049 23,895 


Halifax and Bermudas Cable Company, Limited. 


Tus following report was unanimously passed by the shareholders at 
the meeting held on September 28tb, at 33, Old Broad Street, H. O.: 
—" The directors beg to submit to the shareholders duly audited 
statements of account for the year ending June 90tb, 1899. Inthe 
earlier part of the year the receipts were greatly augmented by the 
Spanish-American war, and subsequently the company's revenue was 
favourably affected by the interruption of other routes. On the other 
hand, some loss has resulted from the reduction in August, 1898, of the 
charge for messages between Halifax and Bermuda from 3s. per word 
to ls. 6d. The net result of the year's working is a profit of 
£10,141 19s. 10d., as compared with £6,655 Os. 84. for the previous 
year. An interim dividend of 24 per cent. bas already been paid, 
and it is now proposed to make a further equal payment, which will 
together absorb £2,500, and leave £7,641 19s. 10d. to be carried for- 
ward, This will increase the amount to the credit of revenue 
account to £11,797 Os. 6d. The directors t to have to report 
that, so far as the new year bas gone, there is shown a serious falling 
off in the receipts, chiefiy as the result of the discontinuance of the 

aids to revenue described above, and partly to interruption of 
In the nine weeks from July lat 


December and June last, and: £4,988 15s. 2d. was paid for £5,000 of 
debentures, which amount has been written off capital expenditure. 
Mr. T. d. H. Glynn and Mr. Thomas Skinner retire on this occasion, 
and, being eligible, offer themselves for re-election. The auditors, 
Messrs. Gribbon, Holzoyd and West, retire, and offer themselves for 
re-election. 


Direct West India Cable Company, Limited. 


Тип following report was unanimously passed by the shareholders at 
the meeting held on September 28th, at 33, Old Broad Street, E.O.:— 
« Тһе directors beg to submit to the shareholders duly audited state- 
ments of account to June 30th, 1899. The receipts of the company 
were abnormally increased in the early part of the year by the 
Spanish-American war, aud subsequently by interruptions to other 
routes. The net result is a profit of £19,186 1s, 1d. An interim 
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dividend of 9} per cent. has already been paid, absorbing £750, and 
it is now proposed to make a further equal distribution, which will 
leave £17,686 1s. 1d. to be carried forward, thereby increasing the 
amount to the credit of revenue account to £21,490 16s. 10d. Since 
the close of the company's financial year, а most important falling off 
in the traffic receipts has taken place. Not only have the exceptional 
sources of traffic referred to above been discontinued, but interrup- 
tions to connecting lines beyond Jamaica deprived the company of 
through traffic for the time being. In the nine weeks from July 1st 
to September 2nd, there is a falling cff, as compared with last year, 
of as much ss £14,156. The company’s own cables have worked with 
complete efficiency. Mr. О. R. Hosmer and Mr. Thomas Skinner 
retire on thie cccasion, and, being eligible, offer themselves for re- 
election. Messrs. Gribbon, Holroyd and West, the auditors, retire, and 
offer themselves for re-election. 


Stock Exchange Notices.—Applications have been made 
to the Stock Excharge Committee to appoint a special settling day 
in and to grant a quotation to :— Electric Lighting and Traction Oom- 
pany of Australis, Limited, 20,000 6 per cent. cumulative preference 
shares of £5 each ; Thames Ironworks Shipbuilding and Engineering 
Company, Limited, 300,000 5 per cent. camulative preference shares 
of #1 each, and £200,000 4 per cent. irredeemable first mortgage 
debentures; and to allow the following securities to be quoted in the 
Official List:—Aluminiom Company, Limited, 5,000 shares of £1 
each, fully paid, Nos. 60,001 to 65.000; Edmundson’s Electricity. 
Corporation, Limited, 8,700 vendors’ ordinary shares of £5 cach, 
fully paid, Nos. 17,408 to 26,107. The Oommittee have appointed 
special get days as under:— Thursday, October 12 h.— Giffre 
Electro-Obemical and Power Company, Limited—110.000 £1 sbares, 
fully paid, Nos. 20,001 to 130,000. .Nernst Electric Light, Limited 
— 115,000 7 per cent. cumulative preference shares of £1 each, fully 

id, Nos. 1 to 115,000. The Giffre Company's securities are also to 

quoted in the Official List. 


Angle-American Telegraph Company, Limited.— 
The directors have resolved, after placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend for tbe quarter ending 
Beptember 30tb, 1899, of 15s. per cant. on the ordinary stock, and 
£1 10s. per cent. on the preferred stock, less incomc-tax, payable on 


November let, to the stockholders registered on the books of the 


company on September 30:h, 1899. 


The Eastern Telegraph Company, Limited.—The 
directors have announced the payment on 13th inst. of a dividend 
at the rate of 34 per cent. per annum, less income-tax, on the pre- 
férence stock for the quarter ending SOth inst., and the usual 
interim dividend of 14 per cent. on the ordinary stock, free of 
оосо in respect of profits for the quarter ended June 
30 


Barcelona Tramways Company.—The directors have 
been cffering to their s olders 7,000 5 per cent. cumulative pre- 
ference shares of £10 each, the balance of a total of £100,000 
authorised in 1896, for subscription at par. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending September 30th. 1899. were £768 2¢, 4d.; receipts for week 
oni jer dad 80th, 1898, £683 18s. 4d.; aggregate for half-year to date, 


The Bristol Tramways and Carriage Limited.—The receipts for the 
ending September 2th, 1 


Company, 
week 800, were 48.059 17s. 8d.; corresponding 
perio’, 1008, £2,955 7s. 8d.; increase, 4101 103. Od. 

The Обу and South London Бап Company.—The receipts for the week 
ending October Ist, 1899, were £968; w ending October 2nd, 1898 
£955; increase, £8. Total receipts for half-year, 1899, 218,164; total 
eee ak corresponding period, 1898, 218,267, decrease, £108. Miles 
open, 


Dover Corporation El Tramways.—The receipts for the week 
ending September 80th, 1899, were 2910 18s. 0d.: week ending October Ist, 
1898, 2209 ба. 8d.; inorease, £1 7s. 4d. Total recei to date, 1809, 
27.872 14s. 0d. ; corresponding period, 1898, £6,416 158. 4d.; Increase, £1,455 
188. Fd. Miles of track open, 1699, 8; 1898, 8. Oar miles run, 1899, 4,864; 
1898, 4,085. Number of cars, 1899, 11; 1898, 11. 


The Dublin United Tremways Company.—The rece! for the week ending 
Friday, September 29th, 1809, were ss follows:—D. U. T. Co., horse cars, 
21,062 18s. 3d. ; ditto, electric cars, £1,933 19s. 10d. ; D. B. D. Oo., electric саге, 
4755 48. Id.; total, 48,752 2s. 2.d; corresponding week last year—D. U. Т. 
Co., borse cars, £2 379 17s. Id.; disto, electric cars, 2424 15s. 104.; D. 8. D. Oo, 
electric cars, £473 15s. 10d.; total, £8,678 Bs. 9d.: inorease, £108 18s. 5d. 
Aggregate to date, £09,131 8s. 9d. ; aggregate to date last year, £57,480 
14s. 2d.; increase to date, £1,700 98. 7d. Worked:—The mileage open is 25 
miles electrically, 19 miles by borses, as against 12 miles electrically, 
and 80 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
October Ist, 1499, were 4570. Miles of track open, 10. Car miles 
run, 11,493. Number of cars, 21. The receipts for the week ending 
October 6th, 1898. were £261. Increase, ££09. Miles of track open, 34. 
Car miles run, 3,565. Number of cars, 10. Total receipts to date, 19, 
MR 2 lst, 1899, 215,720; total receipts to date, 1898, from June 29th, 

?, 8, ) 4 


The Liverpool Overhead Railway Company.—The receipts for the week endirg 
October 1st 1809, amonn to £1481: corresponding week last year 
41.597 (visit of Channel fleet); decrease, 2116. 


The South Staffordshire Tramways Company.—The receipts for week ending 
September 29th, 1699, were 2709 9s. 11d.; aggregate receipts for 89 weeks, 
£25,902 is. 5d.; week ending September 0:0, 1898, £600 58. 10d.; aggregate 
receipts for 8? weeks, £21,012 lis, 4d. 


STOCKS AND SHARES. 


Wednesday Evening. 
TuESE are days of war markets. Consequent upon the fear of 
hostilities in the Transvaal there has arisen a sudden rcare of dearer 
money, the action of New York further assisting this cause of 
anxiety. The two combined have been altogether too much for what 
verve the Stock Exchange bad left tb it after the past few months of 
unest and trouble. For Consols to fall two points in the same 
number of days was sufficient to rock all markets in the House, par- 
ticularly those whos» strength lies to a great extent in the fact that 
their shares are sound enough to warrant the price return- 
ing only a small rate of interest to an investor. To this 
class, of course, belong most of the Electrical Supply shares, and 
immediately the raising of the Bank Rate was announced in the 


Stock Exchange, a thorough weakening set in even amongst the best 


of them. With the cfficial minimum standing at 44 per cent., it is 
scarcely likely that investors will keep securities that yield less than 
this rate, unless by selling they incur a heavy loss,and some are 
not unwilling to do tbis, believing that the war-panic day” has not 
yet come. Whether it has or not no one can tell, but there is a 
fortune ready made for the investor who strikes the psychological 
moment for buying when things are at their very worst. 

Weakness has been most pronounced in Ohelseas, House-to-House 
and Westminster, which are all 10s. lower. Other shares in this 
department maintain their nominal quotations, but sellers are oon- 
stantly disappointed at finding their orders executed below the 
price officially named. The market must not be blamed for this. 
Rather it is the result of weak holders rushing in to realise at a time 
when there is naturally no public buying. It is difficult not to sell - 
when falls are recorded day after day, but the reaction is inevitable, 
and a little patience in seeing the fall through is the best antidote 
against this eagerness to sacrifice shares at any price. Charing Огош 
new Ordinary settle on Thursday, October 19th, and are to be 
quoted in the List, but no change is marked in the price of the old 
shares. We attempted to extract some definite information the 
other day from a member of the Marylebone Vestry, with regard to 
the negotiations now on foot between that body and the Metropolitan 
Electric Supply Company, but he said that the scheme was too 
intricate for the Vestry to pronounce jadgment проп at present. 
The Lighting Committee is now hard at work on the task of 
marshalling all the pros and cons of the сме. 


Ia the electric railway market Oentral London shares have 
fallen, and the quotation for City and South is warily 
widened, but Waterloo and City remains unchanged, its recent 
falls having brought it to a level, below which 16 is unlikely 
to sink further. Home rails, on the whole, have exhibited such 
unmistakable flatness at the dear money scare, that it is surprising 
that so slight a fall should have overtaken the electrical section, 
There is after all some advantage for a stock to possess a narrow 
market, 


Telegraph issues are giving way in nearly every direction, but au 
improvement has to be noted in the senior securities of those com- 
panies whose ordinary stocks are fiat. For example, Eastern 4 per 
cent. Mortgage Debenture is up 1, as is also Esstern Extension 4 per 
cent. Debenture. Heavy declines occurred in the Anglo-American 
Telegraph Stocks, despite interim dividend and the business which 
the company is doing in connection with the famous yacht races. 
Commercial Cable has moved up a point, on what is believed to be a 
buying order from “across the herring pond.” The depression in 
telegraph stocks has affected Globe Telegraph and Trust shares. 
Both Ordinary and Preference have shed }, but there is no change in 
Submarine Cables and Trust. Reuters are also unmoved, but the 
shares remain steady at 7}, and the international events now passing 
should be а good wind to the company. National Telephones have 
been easier, but firmed up again. It is not thought that the oon- 
cessions to be granted to provincial subscribers next year will 
materially affect the company's business. 


Traction and Tramway shares participate in the prevailing dull- 
nese. British Electrics are now quoted, ex the dividend of 93., and 
the price has not recovered the deduction, as it most likely would 
have done in healtby times. We hear that a market will shortly be 
made in the shares of the Sville Tramways, a Spanish company which 
has just opened the first section of electric tramways to general traffic. 
It seems a pity that one of the British companies could not have 
secured the contract for the line's construction instead of a German 
concern. But that the home undertakings are not behindhand in 
enterprise is apparent from the fact of Oallender’s Cable Construction 
negotiating for the purchase, with the Westinghouse Electric Com- 
pany, of an Adelaide tramway system. Brush Second Debenture has 
advanced two points. Henleys are no weaker at 14, and 10s. is the 
nominal price of Nernst Electric. 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present AME, Dividends for бош, | Quotatido, | week entied 
Issue, N Share.“ ihe last three years, EJ 8 Soh 4th, 
1896. | 18907. | 1808. Highest.| Lowest 
124, 4007 African Direct Telegraph, 4 $ пее; eo -— e. | 100 | ... eee . |100 —104 |100 —104 wi es 
25,000 | Amason Telegraph, shares 10| ... - ves 8— 4 8— 4 - ee 
125,000 Do. do. 5 x Debs., “Мов. 1 to 1, 250 Red. 100 eee eee eee 85 St 90 85 — 90 eee eee 
905, 5601 Anno шош Telegraph еее 2 00 (TX) 00е Stock 22 18s 8 £8 Gs 62 — 65 61 — 64 00 eee 
8,047, 20 do. 6 r4 Pref. eoe eee ЫШ Stock 2 бв 6 6 R 11 114} 1113 —1121 114 111 
8,047, 2207 Do. do. Deferred... vee eo eo. [Stock] ... 1188. 1 142 133— 14 184 | 13 
205,151 | Brasilian Submarine Telegraph age oe 107 V7 V... 144— 15} | 14$— 15} 15 143 
76,000 Do. do. b К Debs. 2nd series, 1908 eee 100 vee coe eee 107 —111 107 —111 woe [Ir 
000 Chili Те] ne, Nos. 1 to 44,000 ТТ TT) ese eos b 4 $ Ф e 21— 8 8 eee [II 
10,000,000$| Comm Cable $100 8 18 % s 9,188 —198 [185 —190 ха 
1,882,528] Do. до. a Bos 500 year 4 % Deb. Stock Bed. Stock . 04 —106 102 —104 ха! ... 
224,850 | Oonsolidated Telephone onstruction and Manufacturing | 10/- | 2 14 1 1— 4 1— + xs 
16,000 | Cuba Telegraph. БЫ vus бш ше. 10:8 9—10 | 9—10 92 
‚000 Do. 10 Pref. 885 $us ats cas ..| 10 [10 10 10 18$— 193 | 18j— 194 - T 
12,931 Direct Spanish Telegraph ТҮ СТТ) eee eos 5 4 4 eee 4 — 5 4 — 5 ха ees eee 
6,000 Do. do. 10 $ y Cum. Pref. eee TI b 10 10 TT 94— 1 9 m 10 xd "T вве 
80,000 Do. do. 42 Debs. ese eee [TII 50 II eee eee 108 —107 108 —107 * eee 
60,7100 Direct United States Cable ;.. .. .. 20 8 % | 82% |34% | 112— 1 114— 12 xd 19 | 115 
120,000 | Direct West India Cable, 4% Ф Reg. Deb. 1000. 100 —108 100 —108 = 
4,000,000 | Eastern Telegraph, Ord. 8 o. Stock 64% 7 % | 7 % 142 —147 140 —145 14 | 1408 
1,795,000 Do. 5 Pref. 8 100 M | ore, | 99 —102 | 99 —102 | 998 | 99 
89,900 Do. Debs., ai Angus, "1809... 100 5 % | 5 So. cates. Ieee’ “cate Moa Жы 
1,482, 2681 Do. Mort. "Deb. Btook - stock 4 4 .. |117 —122 118 —123 1214 | ... 
260,000 | Eastern Extension, rt stralasia, an China Tolograph „| 10/7 7 7% | 14 — 14} | 188— 14 14 13} 
10, o 00 5% (Aus. ri Gab.) Dob d 1900, rod. ana. P100 5 * 5 |... |90 —408 | 99-108 |... |... 
.9 
64,4001 Do. do. MM 1.070398 3 4,827 —6,400 о) b Ф b Ф eee 100 —108 100 —108 eee TY) 
820,0 te Do. В D 4 4 eos 116 —121 117 —122 eee TT) 
85,1001 { é and nt йош Afro Sod can. de de herein) 10 5 | . |99—108 90 1s. o 
«46, ААД, Do. do. 2,844 to b, 100 b eee ee 100 —108 100 —108 eot 
. 800,000 ча Mort. Dobe., Now. 1 to 8 ‚000, red. 1909 | 100 | 4 T .. |101 —104 |101 —104 101 
300,000 4* Mt. Debs. (Mauritius Sub. ) 1—8,000 | 25 4 eos 102 —105% 102 —105 
180,227 Globe Te Telegraph and Tru. . 10 43% 14 d 108— 114 | 10j— 11 10160 10$ 
180,042 6 Pref. eee eee toe 10 6 6 6 143— 1 14$— 15} 5 
150,000 теі нее nas za * coe — | 10 10 % [10 . |30 — 82 | 80 — ; 
ermu st Mort. , ME — 
89,500 |{ Halifax е 1 to 300 Rad.] 10. . H00—108 00—08 |... |... 
17,000 European Telegraph at ese „% | 26 [10 $ 10 Ф 10 95 | 48 — 52 48 — 52 i i 
100,0001| London Platino- Brasilian Telegraph, 6% Debs. ». | 100 | 6 6 .. |1C6 —109 [106 —109 T 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 7l, 000 .. 1: |! ss ies as — 4 i А 
84,000 ро. do. 5% Pref., Nos. 1 to 84,000 Ed uus sès — 1 1 ess 
400,000 | National Telephone, 1 to 400,000  ... - ove - 5 | 5i 0 0 5i— 58 5 58 6A| 53 
15,000 Do. ` 6% Oum. Ist Pref. ... ss: „| 10; 6 6 6 18 — 14 18 — 14 T 
15,000 Do. 6 % Cum. 2nd Pref. ... 10,6 0 6 18 — 14 18 — 14 132 | 133 
250,000 Do. 5 J Non-cum. 8rd Pref., 1 to 250,000 5|5% 5 J |5 5i— 54 53— 58 
1,820, 4711 Do. 84 Deb. Stock Red. Stock 83% | 83% | 84% | 99 —102 |99 —102 |100 
171,504 | Oriental Telephone and fleo., Nos. 1 to 171,504, fully paid | 1|5 235 |5 9 |5 1— 1 2— 1 $ 
100, 0001 Pacific and European Tel., 4 V Guar. Debs., 1 to 1,000... 100 | 4 & | 4 a 108 —1 поз —106 н 
?, 8 see eee seo eot (Ir) eee өег 5 eee — 8 — 8 ° 
8005 үке aa TR, oe eee eos eee eee ба 5% 6˙* eee ier 180 — 557 eee 
7 River te hone se? eve 00е ooe eee A 44— өөө eos 
151, 7881 Do. 5 Debs. "TT! eo P Stock eee eve eee 104 —107 104 —107 706 see 
е Weat African 8 % ove ee 100 % 6 % eo? 99 —102 99 —102 oes eee 


Озара Oross and Strand 3 Suppl us 56 7 18 Y 10 — 11 10 — 11 104 

20,000 do. A: Oum 5 ве ee эө 6 — 6 — 64 

84,000 "Океш посна Supply, Ord., А 5 5 6 6% 71— 7— 8 ? 
100,000 Do. do. do. $ Deb. 'Btock Bed... Stock 44 44 .. [110—112 110 —112 11 
60,000 | City of London Electric Lighting, vor. oe s 10 | 7 10 6 11 — 12 ll — 12 119 
40,000 Do. р Cum. Pref., 10 6 6 6 124— 18 | 12j— 133 
400,000 Do. Deb. Stock, = ы. ашу) all paid 5 F 8 . 125 —180 125 —180 

40,000 Oounty of Lond & Pme Prov. E 10| * ^ ail | 11 — 111 |10$-— 113 ? 103 
20,000 Do. do. Ф Prel., ‚ 40 4500100000 10 16% 16% 6 18 — 14 18 — 14 
220,000 Do. 44% Deb. Stock, Prov. с, (230% to be paid) Rd. Ses — 85 81 — 84 

17,400 | Edmundsons Elec. О ; Ord. Shares 1—17,400 .. ss 5.4 | 5 7 5— 54 5 — af 

19,661 | House-to-House Electric Light Supply, Ord., 101 to 19,661 51... | 4 6 8— 9 71— 

12,000 Do. do. 7 % ‘Cum . Pref. өзө 5 7 % 7 ec? 9 =." 10 9 — 10 93 
110,000 London Electric Supply Corporation, Limited, Ord. Ga 8, .. eis as 8)— 4 8)— 4 

48,060 Бо: до. до. 6 V Pref. 5 eee ees 6 % 64— 62 64— ei 

100,000 do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... xis * |206 —107 105 —107 ies sa 
22,500 Nos. 62,501 to 85,000 . 10 cag is we | 14 — 16 14 — 15 qu^ 
220,000 a Рн First Mortgage Debentare Btook woe |44 4$ 117 —119 117 —119 

81,980 | Bt. Toes’ s and Pall Mall lect Light, T 5 |108% 14455 |144 16 — 17 16 — 17 

65,000 South London Electricity Su EE Ord., 24 paid. [II] 8 mn 81— 4t 

79,900 | Westminster Electrio Supply, Ped. 101 to 80,000 Ре 519 Ф 12 % 12 Y | 16 —16 144 — 16} 152 | 15} 

* Bubject to Founder's Shares. Quotations on Liverpool Stock 
Unless otherwise stated all shares are Dividends paid in deferred share Poe being pred ad ош 
Ben u marked § aro for L rear consisting of tha laiter pari of ome year and — 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present CR äs tor Torni Fluring wes 
esen КАМЕ, Quotation Quotation 
Issue. ; xz de the last three years, Sept. 27th. t. 4th. M a 
MM —cù—— Sũũ ͥͤ ũ —-—.ʒẽi0 E —— А —— 
1 Highest. | Lowest. 
60,000 Aluminium “ А” shares, Nos. 160, 000 .. .. | 111095 10 X 22— 8} 22— 84 | .. | .. 
90,000 Do. 44 95 18 Mort. Deb. Stock Red. B Stock is ʻi 97 —102 95 —100 xd sis 
80,000 | British Electric Traction iei. oca ORI ues А e Y 174— 1 17 — 18 xd| 17 a 
39,000 . do. 6 Cum. Pref. 80,001—60,000 10 | ... eos у 18} — 14 184 — 14 14 13H 
200,000 Do. do. 5 Ф Perpetual Debenture Stock i inen oe iss .. |127 —180 125 —128 xd 124 1264 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ... 5| . * 11 — 12 11 — 12 ea 
27,600 Do. do. 6 Yum. Pref. Nos. 1 to 27500 5 |... 285 64— 62 64— 62 Ws 925 
90,000 Brush Elecl. E „ Ord., 1 to 90,00 Bind 3 5 1j— 2 lj— 2 136) 11. 
90,000 Do. o. Non-cum. 6% Pref., 1 to 90,000 2| 49$ 6 6 2$— 27 
125,0007 Do. do. Perp. b. 8 Cee Stock 2 0 oe eee 110 —114 109 —113 TIE eve 
50,000 Do. do. 2nd Deb. Stock Red.. Stock . |102 —104 [104 —106 nee 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 10 0% 14% 15 | 134— 144 | 18§— 141 145 | ... 
90,000 Do. do Ist Mort. Deb. Btock Red. Stock „ 1112 —115 112 —116 ses кез 
35, 250 Central London Railway, Shares ese IY) eec 10 [I eve I 101— 102 10 == 103 1055 10 
178,808 Do. do. do. £8 pad s| 10| те ET í e ы i ane se 
61,088 Do. do. Pref. half-shares ee eee 5 eve eee eve 44— 54 44— 5 eee ee 
71,447 Do. do. Def. do. eee eee 5 eee eee eee 54— 62 5 — eee eee 
630,0001 | City and South London Railway .. Stock IK T 11%) 34%] 64 — 66 | 68 — 66 64 | 63i 
22,600 | Do. do. Ord. shared! Nos. 1 to 22,500 oe | LO] .. аз ese 01— 62 62 me rm 
82,096 Orompton & Oo. Hos, 1 to 28000. Deke 12000 d^ 8| .. „ |... | 9)— 4 3i— 4 3H| 33 
st Mort . Debs., 1 to = ER 
100,000 Biss М Š Б El Letn “A”. to е vd. 1000-26 E eee » k Е p y j^ е 006 
99,961 п wan shares, to ? — = eee oe 
17,189 Do. do. do. “& A” Shares, 01—017,189 | 5 517 6 $ 6 Ф 4 — 5 4— 5 К ie 
844,028 Do. do. do. 4 96 Deb. Stook Red. eee 100 eee eee % 96 — 97 95 — 97 eee ТТ 
112,100 | Electric Construction, 1 to 112,100 ... 906 ous 2| 5 & 6 Ф 6 & 2)— 2 21— 2% T eis 
25,000 Do. do. ig Cum, Pref., 1 to 95,000 066 2 7 7 7 8 — 84 8 — 84 eee "TT 
140,800 ) do. 4 Perp. 1st Mort. Deb. Stock eee (Stock! ... sws .. |108 —106 |103 —106 1054 | 105 
91,196 | Hlmore’s Patent D ‚1 " 70,000 ees 2] .. " iss i— t — e is 
9,500 Greenwood & Batley, 7 V Cum. Pref., 1 to 9,600 „| 10] 7 7 7%) 11 — 13 | 11 —18 » 
15,000 | Henley's (W. T. Telegraph Works, Ord. esc a, | 10 | 10 & 12 J 14 me " s 
8,000 Do. do. 7 % Pret. eee 10 ә 7 7 7 [137 eee 006 
50,000 Do. do. do. 4) Mort. b. Stock... Stock 4} 4) .. |110 —118 110 —118 or са: 
50,000 | India- Rubber чаша Кеш апа Tee h Weeks „| 10 | 10 $ 10 Ф| 10 %| 21 — 22 21 — 22 21,,| 21 
800,000 1st Mort. Debs, | 100 T" T wee |100 —104 xdll0O —104 ха! 102 eoe 
87,500 Liverpool Overhead Puig. ‘Ord. coo [IIl 900 000 10 21 8} 8} 8 TET 84— oe eee 
87,350 Telegrep h Construction and Maintenance EM. 12 | 15 15 16 87 — 87 — 4l à 
150,000 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1900 , 100 eee ove eee 108 —106 108 —106 eee eos 
18,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... 6] e »s А 92 91— 9H .. 
18,400 do. 5 Om. Prf. Nos. 6,601 Чо 20, 000 5 eee eot eee 63 54— 6 xd oes eee 
| Waterloo and City Railway, Ord. 8 І oon eon 100 eee dee 8 % 100 —108 100 —108 102 101 


ташлана оа iverson oe nless otherwise V 


eser are for ; ͤ ͤ Dart OE ua Goer and the Ores part ot 
LATEST PROCURABLE QUOTATIONS OF gar dere ig NOT OFFICIALLY QUOTED. 


ham Eleotrio ep arg Ordinary £5 ur po рес) 8—10. htsbridge Electric Ligh Shares 
Britiah uminium, 94—10; 7% E: ai paid) 121—131; lst Preference umulative 6%, £5 
House-to-House, 44% Debentures of 2100, 104107. e Can "t , Debentures, 104—107. Dividend, 


National Electric Free Wiring, 10s. paid, 6s.—8s. 
Smithfield Market Electric, 1—8 
е From Birmingham Share List. 


өт. Parker, £10 dalse paid). 18 . 
Bank rate of discount 83 per cent. (July 13th. 1899). 


MARKET QUOTATIONS, Wednesday, October 4th. 


— —— f oe eo ee per ib. t- Bj- ө 
Acid, Н F A " Sheet .. 0 ee per iD. 8 405 oe 
hor aaa ee 9 0 per owt. т a by Copper Bars ee oe ee per ыы 
n Nitrio [Ej ee ee per owt. si. ^s. 8 99 Wire (basis ). eo per Ib. 3 oy ee 
n Oxalio .. ee ee per owt. 2 82- 8 n Bhoot ee ee ee per ton | oe 
» Salpharie .. „ Per Оі. 5 чы $8 нь Во оо оос ос Der ton 486 . 288 T 
в Bal .. „ perowt| В5/- 2 в German Silver Wire ..  .. per lb. 1/6 1/6 oe 
а Ammonia, Muriate (crystal) .. per ton 495 495 ктар ропа е oe e» der lb. 6/- 6/- oe 
a " Я + ee Per ton 498 498 h India-rabber, fine oe per Ib. 4/24 to 4/44 | 4/24 to 4/5 | $. dec. 
а В! powder ee ee per ton 46 15 85 15 Iron, Charcoal Sheets .. . per ton £18 £18 $a 
в Bisul of Carbon .. .. per ton 15 15 6 „ Pig (Cleveland der ton 66/7 67/104 1/84 дес 
T e ое per ton] 416 10 616 10 6 „ according 0 візе рег ton | From 411 | From 411 ee 
„ „„ Per gal. ЦА 86 6 „ Zorap, heavy „ per ton 80% to 65/- | 50j- to 65 / s» 
a п (50/90 %) s ве рег gal 6 „ Wire vanised No. 8.. per ton 814 6 AM 5 " 
a Co Bulphaie..  ..  .. per 271 894 f Lead, Ingo ..  .. per ton 815 15 A15 5 10s. ino. 
a Ni ee ee ee per ton 928 10 £28 10 8 н н Sheet ee ee per ton 1416 10 416 7.6 23,6 inc. 
a „ White m .. рег ton £81 481 m Manganin Wire No. 98.. ee per lb. 8/- 8/- Ss 
a „ Peroxide «4 .. . per ton 49110 877 10 g Meroury .. . » per 'e £8 12 £8 13 . 
a Methylated дүш . Der gal. 9/9 9/9 d Mica (in original cases), small per Ib. 34. to 6d. 2d. to 6d. А 
а Naphtha, Solvent (90 ?/, at d „ $i ñ шаа per lb. 1/9 to 2/6 | 1/9 to 2/6 ee 
UR oo ee per gal. 5/6 b d ” per lb 8/6 to 7/- 8/6 to 7/- e 
Pale ichromate, In casks.. per lb. р Phosphor Bronse plain cast per lb. | 1/1 to1/4 | 1/1 0 1/ А 
в Caustic (75/80 % / .. per ton Р rolled bars &rods per lb. 1/1%01/4 | 11 14 i 
" Bisulphate  ..  .. per ton £85 £85 p н rra мүр de per lb. | From 1/94 | From 1/94 oe 
a Bha 20 eo per owt. 68/- 68J- Р Platinum T per os. #8 10 £8 10 Я 
а Sulphate of "Magnesia .. e „ per ton 24 10 44 10 EE Bronze Wire . per Ib. | 10jd. to 1/1 ош 
a Bulphur, Sublimed Flowers .. perton 6. €6 Stel Magnet, aco dg to desc pn р. ton From 414 #40 ee 
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THE BRITISH ASSOCIATION. 


BIGNALLING WITHOUT CONTAOT. 


A BrsrEM or BaiLwav BIGNALLIEG SPECIALLY SUITABLE FOS 
Foa Si1GNMALLING. 


Paper read before Section G cn Monday, September 18th, 
by Mr. W. В. Bouts, Assoo.M.Inst.0.E. 


(Concluded from page 587.) 


Roap Отвсоттв. 


Refening now to fig. 20 (in which permanent qus {ыгы are shown 
by single and electro-magnets by double circles) it will be 

at each signalling position the engine first gets the danger signal— 
distant or home as the оме may be, according to the polarity of th 
permanent 3 followed by Line Olear and a 


——— — 9 — 


the train has passed A, he breaks the starter circuit, so as to put this 
signalon. By means of the intermediate switch the distant signal 
is also im tely put on. Current o in the right-hand coils 
of the left-hand magnetic awitch, the pendent contact tongue is 
released, and ще — by the weight of its tumbler. A similar 


Та the diagram amall circles in the boxes rapresent galva- 
nometers for showing when, which, and how much current is flowing 
in each circuit; that is in effect for "repeating." Orossed ciccles 
stand for “ veto” switches, whereby a signalman, if he sees anything 
wrong with a train as it passes, can instantly veto line-clear signals 
Ета ое man in advance, without wasting time in communicating 
W. А " н Р 


For the number of branch lines shown, electro-magnets for one 
armature only are required. Where more than two diverging roads 
bave to be signalled at the вата spot, the other inside armature also 
must be atilised by another set of мешн It is then pos- 
sible to select from eight different roads as follows :— 

Let the four numbers of the indicator controlled by the two arma- 


rcad number if current is on the electro- It current is not tures be 
us : als is megne ir T наан Кон one armature and 2 and 5 on the 
The di s oc the arrangements at a junction, each branch Branch No. 1 = 1. 
from which leads to another junction. Equivalent roadside sema- * ica eS. 
phores are also shown. » „ 32172. 
To economise current it may be switched on and off in the n » 4 = М2 +2 
boxes А and В by means of the a в indicated, so that it is used » » 5 = 5. 
in а section only whilst the train is there. In each signal box is а n „ 6 = 175. 
key, or plunger, for thro switches (constructed like the „ „ 7 = М8 + 5. 
in movement above d ‚ раё not permanently polarised, Main Line = M2. 
Г Вох А. | e jora 
E 5 SCHEME о, COMPLETE SIGNALLING. | — m 
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AUTOMATIC BLOCK. 


470. . 


and therefore workable by current in either direction) to close their 
respective circuits through contacts on pendent tongues and the cores 
of the lowest ooils—taking the view as a front elevation. In each 


switch the tongue working between the two upper coils acts simply 
ás a tumbler to move the pendent contact- tongue through a 
small angle. On plunging, the tumblers will all be thrown into the 


position shown, and the respective circuits be all earthed. This will 
be done at each signal box on the approach of a train. 

Suppose now that a line has to be cleared for an approaching 
. train. The magnetic switches will be in the opposite position to that 
shown, with road c- rcuits open. 
` Bignalman A switches in the battery for his starter magnets and B 

the battery to give the required polarity to the distant, Warning: aaa 
home magnets. As the train comes near, A plunges (just before 
giving B the train-on-line signal), and thus completes the circuits 
through the magnetic switches, and current flows, the starter current 
immodiately cutting in the distant magnete by the intermediate 
switch, as will be readily understood from the diagram. Current 
now flows through the two right-hand coils of each magnetic switch, 
whereby the pendent contact tongue is held hard up, and the tambler 
is thrown over to the right, till held by its knuckle joint. As soon as 


ps — c. - 
OISTANT C 


` In any exoeptional case requiring more than eight road indications, 
if such can be found, a second set of magnets to one of the armatures 
can be provided giving two more, thus:— : 


Branch No. 8 = 1 + 2 + 5. 
„ n»n 9 = МЗ + 9+ 5. 


. By doubling the magnets of the other armature as well, one more 
is obtainable, thus :— 


Branch No. 10 = 1 + M2 + 2 + 5. 


A total of 11 roads can thus be differentiated if necessary—pro- 
bably more than will ever be wanted under any circumstances. 

With the indicator above described (see fig. 7), the home sema- 
phore on is an invariable order to stop; when off it signifies" Go," 
the distant arm pointing to “slow” or " fast,” according as it is on 
or off. It is only when moving out of a block Mop to а starter 
that this interpretation of the distant arm does not strictly hold, as 
the starting signal will be off or “fast;” but as in this case the 
train cannot be going fast, the giving of permission to do so dce: no 
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With the arrangement of road magnets shown in the diagram, the 

grb E S tub teria d kom B and finding the signals 

uppose a A to B an е ол. 
On receipt of the distant signal, speed will be slowed down in the 
usual way. The “warning” magnets (which might be, perhaps, 200 
yards in rear of the home тышо) will throw on the home semaphore, 
and the train will be brought to a stand. After stopping, it will 
crawl ap the home magnets or block station, and stand over the 
electro-magnets of this group, which, as shown by the third magnet, 
may have an extra long pole-plate. The bells may now be stopped 
by the "relay-push." As soon as current is switched on to the road- 
magnets, the starting signal will be given by the throwing off of both 
semaphores and the appearance of a road number; the “ relay- 
push " being at the same time again closed ready for the next danger 
di : 

A simple scheme of automatic block signalling is shown in fig. 21. 
At or near each block station is a two-point magnetic switch, con- 
veniently formed with the polarised movement above described, 
controlled by road armatures operated by magnets on the train. 

As the train comes up to each switch, it finds it in the position 
shown at station A, and by means of its front magnet, throws it inte 
the position shown at station B, thus breaking the cirduit of the 
magnets bebind it and earthing both the rear end of е magnet 
wire in front and the other contact of tke armature being passed. 
The tail magnet of the train on coming up closes the needle on this 
contact, thereby completing a circuit through the right hand coil of 
the switch in rear. e diagram shows the position of the switches 
when a train has completely passed station В. A following train 
coming up to A, will earth the rear of the magnet wire A—B, but the 
forward end will not be earthed until the leading train has reached 
atation C; the following train being meanwhile blocked at the plat- 
form in rear of B. 

This scheme thus ensures that the whole of one train must have 
passed out of a block section before another is allowed to enter it, 
and uses current in each section only whilst a train is in it, 


Buch a systcm as that outlined in . 19 and 20, com with 
the usual methods of semaphores, coloured lights, and nators, 
рин most su tial advantages as the re every-day method 


Obviously, such a simplification is most desirable. Not only are 
the first 0086 and wor expenses thereby reduced, but there is 
distinctly less chance of mistakes being made, and there is no chance 
of the system required in ау риск moment not being got 
35 ps to light, and no foggers to call 
ou 

Then, the signal is always pra in the same spot, and only the 
signal for the one train, so that the driver's attention is not distracted 
from his engine, and a general look-out ahead to peer out anxiously 
and constantly, cften through fog, snow, hail, rain, and wind, tryin 
to see in what direction a continual on of arms on top o 

ts are pointing, or what coloured lights are visible at frequent 

tervals, and decide which arms or which lights (often out of a large 

number in view at the same time, when not all obscured by fcg or 
snow) ager р his er А i 

Again, if the present distant and home signals are on separate posts, 
there is nothing at night to indicate to a driver which it is he is 
approaching, so that is always the chance of his mistaking a 
home danger light for a distant " caution,” and so running past 
аа should stop. With the author's apparatus this is im- 


There can be no two opinions as to which system, with equal 
spar pr а action, is the safer ; and railway engineers and managers 
should gladly weloome a system giving A. rm on the trains were 
they are wanted, instead of on the where they are not 
wanted, if they only can have confidence in the certainty of its action 
under all circamstances. 


ts g against 

combination of signal wire and pulleys, post, ladder, lever, rod, 
semaphore, spectacles, lamp, fogger, and detonator, an accident to 
almost any part of which will throw the apparatus out of order. 
Farther, the magnets are completely encased, and so protected from 
accident, while the whole of the semaphore apparatus is thoroughly 
exposed to wind and weather and mecbanical injury; indeed, the 
same may be said of the unfortunate foggers. The receiving appa- 
ratus carried by the train consists of parts, the ement and keep- 
ing in order of which are well understood, and which are all carefully 
boxed in, so as to be protected from damage; besides being of so 
small and simple a nature as to admit of duplication. 

The authors apparatus thus consists of the simplest and best pro- 
tected parts possible, producing an abeolutely unfailing field, acting 
on at least two independent contact makers, the proper working of one 
of which ensures safety. Beyond doubt this ie immeasurably safer 
than a signs] which cannot be seen af all in thick fog or snow, is 
liable to fail any night by the accidental extinction of a Jamp remain- 
ing unnoticed by the signalman for a little while, and at the best of 
times has to be carefully discriminated from other signals, in many 
cases distributed round it in profusion. 

It is necdless to detail to those in any way connected with rail- 
ways the numerous accidents that have occurred, and nearly occurred, 
through drivers mistaking their signals or being unable to see them. 

A further most important point in favour of such a system as the 
author's is the great reduction thereby to be effected in fogging ” 
expenses as incurred under the present method, to say nothing of 
oil, gas, and attendance for the present signal lamps, and cleaning, 
oiling, and adjusting for the wires. 


Finally, the cost of this system for new lines would be very small 
compared with the expense hitherto necessary. 

It is, however, a good fog signal that is the preseing want, and the 
author trusts he may be forgiven for adding to already very lengthy 
paper a few words as to the relative costs of the present and proposed 
systems, 

As mentioned above, Sir George Findlay states that on the London 
and North-West rn Railway in the great fog of 1888 (which lasted 
five days) 2,462 posts were dealt with. This gives an a of 
about 1j post per mile of road. Mr. Acworth gives the cost of the 
same fog to the Manchester, Bh: fald and Lincolnshire Oompany as 
£1,250. Assuming the same ratio of posts to mileage, this sum 
would be divided among 470 posts at the rate of £2 13s. 2d. per post 
for the five days’ fog. The author is not in a position to quote 
definite figures for his system, but he feels little doubt that for this 
sum of £2 13s. 2d. per annum (not per fog) it could be permanent! 
maintained, giving twice the number of signals (both an 
line clear) at twice the number of pcets (distant and home). The 
" complete” system, giving routes and repeating, would no doubt 
exceed this figure. 

In “ат о test the E ad a e and DE 

wements, four groups of electro and permanent magnets were pu 

down on the up fast road of the Great Northern Railway at New 
Southgate, and an express engine (No. 1,008) was fitted with two 
armatures, indicator and ball. Although the apparatus was in many 
respects inferior to the designs now put forward, signals were taken 
perfectly at speeds of over 70 miles an hour, with a clearance of over 
8 inches between armatures and road magnets. 


Li or Drawings. 
Fig. 1 is a plan showing groups of permanent and electro-magnets 
on the road. 


Fig. 2 shows electro-magnets in side elevation. 

Fig. 3 shows permanent in side elevations. 

Fig. 4 isa cross section of same, showing also four armatures 
carried by iron straps attached to the ash-pan and frame of the 


signalling. 
Fig. 20 isa гара of road circuits for complete signalling with 
“economy swi g.” 

Fig. 21 isa disgram of road circuits for automatic block working. 
Sir 


DISCUSSION. | 
W. H. Warrs, in presenting the thanks of the section to Mr. 


construction ever since the beginning. At first he thought it too 
intricate to be of practical effcot, looked at as a piece of electrical 
instrement making. All the experience he bad had of it made it 
appeer to him that it was of practical valus. The had to move 
with very little force, but they were extremely pe; they were 
those commonly accepted in the best telegraph practice, w „м 
a conspicuous success. The conditions on the Great Northern 
Railway seemed to exhaust all the obviously weak ts of the 
syatem. The difficalties of the thing certainly were rather obvious at 
first sight, and the extent to which they were got over was not so clear, 
but anyohe who knew as much about the inside of it as he had 
the pleasure of knowing, saw a better future in it than one could see 
from some po of the hind. It was a very delicate thing, but be 
had every hope that Mr. Boult would make a success of it. 


ELEOTRIOAL OHANGES ACCOMPANYING THE DIS- 
OHARGE OF THE RESPIRATORY CENTRE. 


Re of the Committee, consisting of Dr. A. WALUBB (Chairman), 
rof. E. WasxourH BIM (Secretary), Prof. F. ботон, and Mr. 
J.B. MaobomaLD. (Drawn up by Mr. J. B. MACDONALD.) 


Further Examination of Changes in Phrenic Nerve and their 
comparison with Simultancous State of Blood Pressure, 


Section A. September 14th. 


Тип further prosecation of research has taken the form of an 
hquiry into the nature of part (if any) p'ayed by alterations of 
blood pressure in the causation of electrical phenomena observed in the 
phreatc nerve. 

In a nerve well supplied with blood-vessels, and with a circulation 
preserved in such good condition as that noted in experiments, errors 
micht Ъз introduced by such alteration ia several ways. 

(a) By alteration of volume of blood and lymph in nerve, and so 
of conducting media external to electrically disturbed tissae.* 

By such means a change, produced in the relative proportion of 
current derived through galvanometer circuit, might in records give 
rise to an apparent change of total current. 

(b) By action of of blood pressure upon the walls of vessels 
or npon the flow of blood through them, setting up electromotive 
changes of entirely different origin from intrinsic changes in nervous 
tissue. 


— — — 


* Source of current of injury. 


—— Rp UE = жь e um 
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(e) By direct effect of 
tissue itself, 


conditions of moisture, temperature, presence of waste products, &c., 
affecting its development. 

There were considerations which made it improbable that such 
causes were at work in the uction of current changes observed in 
11 тое! 15 шау be mentioned :— 

А constancy e in tracings. 

2. The character of the rhythmical oscillaticns, the first of 
each of which bore evidence of being a true and negative ; 
the second part, as observed both in galvanometer and el»ctromster, 
being due to raturn of instrument to reat at a rate determined by 
instrumental elasticity. 

$. The observation that phenomena in phrenic ceased when blood 
pressure was still considerable, and the heart continued its beat. 

It was indeed anticipated that the relation between circumstances 


of 
not that such indirectly caused о of blood preesure would 
declare themselves so obviously by indirect 


supply 
tal means were obtained for the simaltaneous record upon 
same travelling surface of the movements both of a galvanometer and 
of а blood-pressure manometer. In this way two curves were 


obtained, one of electrical in tissue mented upon and 
one eo pressure in circulation, of immediate 
contrast. 


The nerves chosen for experiment were :— 
(a) The central end of divided vagus. 
n) The peripheral end of divided vagus. | 
e The recurrent laryngeal. 
all these cases phenomena were found charscterisiic of each 
individual nerve and rnm of state cf blood pressure, which 
will be elsewhere describe 
But in addition indications were obtained and records taken of a 
relation sometimes existing between cb of blood pressure and 
change of dema:cation current in nerve, a fall of pressure accom- 
ied by a fall of current, and a succeeding rise of pressure by an 
crease in current. 
In such cases the parallelism 
description, the galvanometer record following the main trend of the 
"ra рона record, but not re to the finer variations. 
It is aleo thought that such curves ате bast obtained at the 
end of an experiment, when the nerve has presumably suffered from 


exposure. 

A somewhat similar compariecn® has been made previously by other 
observers in the case of spinal nerves, in which the demarcation 
current was noticed as ndent upon the condition of animal. 

A very remarkable v ion from such observations was, however, 
several times obtained from the peripheral end of divided vagus, in 
which the relation between the curves was inverted ; a rise of blood 
pressure being accompanied by a negative variation in demarcation 
current, a with an increase. There is also a marked difference in 
the nature of corres 


pos 

in the peripheral end of vagus to changes of blood pressure, one in 
the We direction to the other, was naturally the cause of a mul- 
tiplicity of experimente made upon this stretch of nerve. It might 
be remarked that whilst the first type of change is analogous to that 
во far fcuad in other nerves, this second is peculiar to the nerve in 
question; and although admitting of a simple explanation by the 
behaviour of the electromotive changes in the walls of blood-versels 
contained in it, is not (for reasons to be elsewhere ad var ced) 
thought to be so caused. 

In continuation of general research an attempt was made to 
Gifferentiate between the secondary results of an altered circulation 
in nerve and the direct effecte produced by changes in the blood- 
vessels contained in it. 

For this purpose direct experiments of a similar kind were carried 
out upon large blood-vessels. An artery was ligatnred and divided, 
the central end (towards the heart) dissected from its surroundings, 
raised in air, and oonnected with galvanometer in same manner as 
nerves had been connected. The streto waa found of importance, 
and the femoral artery first chosen was abandoned for the carotid, 
as free from branches and, therefore, from local injaries during 


on. 

In such . carrent changes are found proportional to 
changes of b pressure of а gross kind and with a marked latency. 
The relation between two is of same kind as that found in the 
peripheral end of vagus nerve, & rise of pressure causing a fall of 
current. Such current changes are not due to alterations in resis- 
tance of tissue to any current found there, as their nature remains 
unaffected by the compensation or over-belancing of the demarcation 
current, retaining always the same direction whatever the direction 
of current traversing tissue may be. 


ө Gotch and Horsley, Oroonian Lectures, 1891. 


of curves, when obtained, is of a crude | 


blcod and the effects of pressure upon electrodes themselves. It is, 


It was thought that the general research might be assisted by a 
ra of such changes as might be obtained under similar conditions 


у 

From this preparation it was found ble to obtain, with unfail- 
ing regularity, a galvanometer curve baving the most marked oor- 
respondence to simultaneous blood-pressure curve, a rise of pressure 
being accompanied by a negative variation of current. 

It is to be noticed that the demarcation carrent obtained from this 
tissue was exosedingly small, and that the variations in it were of a 
magnitude bearing an extremely large ratio to it; in fact, the most 
successful comparisons were made in preparations in which the 
original currenf was y nil It is aleo of note that the 
quantity of change ob from this preparation in response to a 
аще of blood pressure is ter than that obtainable from 

d artery alone, and m greater than that obtainable from 
vagus nerve alone. 

In the total result it seems possible that a contribution is due to 
artery, a portion to nerve, and that in this case the components have 
FFC 

8⁴ a ution ness о 
curve, and it is believed an alteration of ite character. 


pa research 
ph continuity of tissue examined is essential. 

В up, it may be said that all the experiments upon which 
statements have = based were carried 1 pu 5 er 
original experiments upon phrenic nerves; fhe experi- 
mental method used for Serer aps alterations of blood pressurc* 
consisted of curarisation, artifi and intervals of its 
suspension. 

This, purs te a good method for the unravelling of secondary 
problems w have presented themselves, allows one to translate 
all the occurrences w have been found in other nerves and tissues 
to a probable occurrence during one of phrenic experiments. 
The main results may be tabulated as follows :— 

1. Ourrent changes have been found in divided nerves directly pro- 


owever, as to time and quantity of a kind. 

2. Current changes have been fo in peripheral end of divided 
vague nerve inversely proportional to changes of blood pressure, in 
which relation is much more exact. 

3. The latter class of changes has not b:en obtained from any other 


nerve examined ; 

4. but is constantly to be ob‘ained from the divided carotid artery, 
though here less exact ; 

5. and with great exactness and magnitude from vagus carotid 

reparation. 

6. That this latter result is diminished by ligature of vagus below 
point examined. 

Having thus obtained information of events met with in other 
tissues, nerves, and blood-vessels, situated in near neighbourhood and 
obtaining their blood supply from very similar sources, experimente 
were resumed upon phrenio itself. 

Bimultaneous curves of electrical changes in phrenic and of general 
blood pressure show no correspondence of a kind to explain the 
characteristic phenomena obtained in phrenic nerve alone of all the 
nerves examined, and the large alterations of blood pressure which 
occur in every experiment cannot beeven definitely said to constantly 
affect the base line 5 tracing. 

To make the result more conclusive, simultaneous records were 
taken both of current changes in phrenic and in vague carotid pre- 
paration, which latter is known to repeat all the incidents of a blood- 


pressure curve. 

The tracings obtained show the typical appearances of either curve, 
of quite diverse types, showing no relation of the kind sought for. 
Oscillations in one curve are unac^om d by oscillations in the 
осна, with an «xception of no moment point of view of question 
at issue. 

It is worth stating that, as two galvanometers of same pattern but 
of different internal resistance were used in the latter class of experi- 
ment, care was taken to change the instrument connected to either 
tissue during the course of experiment, This, however, may be looked 
at as of considerable advantage, and serves to make result obtained 
more conclusive. 


© Chloroform ane :thesia was used. 
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: The final statement may be therefore made with positive convic- 
Чоп: —“ That the phenomena obtained in phrenic nerves are inde- 
pendent of, in the sense of being in no way due to, local changes of 
blood pressure or of circulation; neither in so far as such conditions 
affect the nerve nor the blood ves:els contained in it.” 

Р. This does not affirm the absence of circumstances analogous to 
those obtained elsewhere, but places them, when present, in a position 
of very minor importance. | 


ELECTRIC WIRING SYSTEMS. 


By J. D. F. ANDREWS. 


Tux appurtenarces involved in electric light wiring installations 
bave since the commencement of the industry been subject to such a 
diversity cf treatment and conception, that even at the present 
ad vanced stage of the industry we have to look upon wiring as still 
in a state of development. . 

- The aim of the writer duriog the past few years has been as far as 
porsible to reduce the innumerable variety of devices into one sys- 
tematic series of appliances, applicable to any of the chief methods 
of protecting the insulated conductors. = 

For this purpose it has been assumed that the most effective 
methods of protecting the insulated conductors are armouring with lead 
or with iron wires and conduits or tubes. There are several modifica- 
tions of these main methcds of protection, but ia order to effect the 
objects that the writer has in view, he has only chosen those which 
it is most widely admitted possess the properties required in the 
respective methods to the greatest degree, namely, lead or iron wire 
for sheathing for twin or concentric wiring, and galvanised steel or 
brase tubing for twin wire and also concentric conduits. 

Та tbe concentric system of wiring are to be found features of such 
conspicuous superiority in all respects to those obtained in any modi- 
fication of twin wiring that it would dcubtless be in common use if 
it were nct for the established regulations being specially drawn to 
suit twin wiring. In most cases no mcdiflcation in the conditions of 
supply are neccesary, and it is gratifying to note that several 
engineers have agreed to permit the introduction of concentric 
wiring in connection with their supply mains. 

The concentric system cf wiring possesses features so different 
from all others that it is not possible to retain all tbe advantages it 
possesses when confining it to a series of appliances designed for 
twin wiring; additional applianoes have, therefore, been introduced 
into the series ex presaly for the concentric system. 


Fig. 3 


The design 
lated by a few points of detail, which give a character to the con- 
struction of the series. Thus a system in which the joints are made 
by twisting and soldering, and тураы; with rubber lapping, neces- 


of the accessories for electric light wiring is regu- 


sitates the construction of the ap 8 to suit this feature, 
including the cables which would require to have stranded conductors 
to comply with the amount of bending involved in this mode of 
jointing. Owing to the fact that this form of joint bas hitherto been 
the most common, the construction of even the smallest cables or 
wires with strands has become general. A joint insulated with pure 
rubber lapping, which is a perishable article, requires to be done by 
specially reliable men, for, when once the joint bas been made, it is 
not easy to ascertain the quality of its constraction. This class of 
oint is also costly in point of labour. Soldering in connection with 
oints is considered an inconvenience, and devices have consequently 
introduced with screw terminals as a substitution. The liability 
of screws to loosen is, however, too serious a danger to permit of such 
joints being hidden away in all parts of a building. In cases, how- 
ever, where it is possible to dispose of these joints in groups in the 
form cf terminal distribution centres, the method has advantages. 
With this exception, soldering bas become recognised as the orly 
effectual means of uniting metals for electrical purposes, and it 
must be regarded as an essential of a reliable joint. The wse 
of pure rubber for the insulation of joints in wires bas always been 
acknowledged to be defective and providing a serious weakness in the 
system The valcanisation of the innumerable joints in an installation, 
which would be a cure for the evil, bas been found impracticable. 

: The aim, therefore, of the writer in devising his serics of appliances 
has been to adapt porcelain in the joiats to replaca the insulaticn 
round the soldered Jurcticn. The conductors are not twisted together, 
and in none of the appurtenances are they subject to sharp bends. 
There is, therefore, no objection to using solid conductors for the 
smaller sizes, of which Nos. 18, 15, and 12 law been adopted by the 
writer for many years past, and no other sizes are arranged for beyond 


the distribution board, off which to take branches. Having decided 
upon the materials and principle of jointing, the next points for con- 
sideration in the construction are compactness and accessibility for 


$^ E | e 
D 
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5 Fig. 4 


Fig.8 Ру. 


inspection. In the concentric system the joints are more compact than 
for twin wiring, and the two nectssarily differ slightly in construction, 
but the principle in both ія the same. 

The concentric joint is illustrated open in fig. 1, and closed in 
fig. 3, 5р fige. 3, 4, 5 illustrate those insulators and connector 
respectively. 

The sheathing of lead or iron wires or the conduit tube is soldered 


into the trunnions, д, 4,4. в is the ingalator ded with 
recesses, C, О, с, in waich the 1 ol conductors 


wiring the joint is necessarily somewhat different in 
form but the same ia principle. It consiste of a metal box, figs. 6 


and 7, with a disc of porcelain, a, placed on the bottom. The 
armouring of the cables or tubes, О, is soldered into trunnions, and 
the inner conductors, в, extend inside and are bent towards the open 
side. The insulation is then removed from the ends sufficiently to 
be able to unite the respective ones together. This is done by bind- 
ing them together with copper wire and soldering. A porcelain 
thimble, в, is then put over the united ends, and a metal cover, F, 
fixed on by screws over the whole, which may be made water-tight 


пеле юды о red lead between the flanges. This joint is 
equally well suited to conduit wiriag. It has been used for concen- 
tric wiring with advantages, but it does not fulfil the functicns for 
ш purpose so well as the one specially designed. Nor is it so 
cheap. 


the length of tube to assist in drawing in, these would 
boxes the same as the joint boxes but with a flat plate cover fixed on 
with screws instead of the recessed one. The conduits for use in 
connection with these boxes are of galvanised steel, usually g- inch 
outside diameter for concentric conductor 3/22 = No. 18, or 7/19 = 
No. 15, and J- inch outside tube for 7/19= No. 12 or 7/17. 
Stranded conductors are preferable for condaits on account of their 
pliability for drawing in. 

The larger sizes of tube are used to distribution boxes for feeders 
only, and no joints are required in them. Draw-in boxes are, how- 


In the case of conduits it is often necessary to provide openivgs in 
consist of 
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devised. 5s 

In this system it is important to note there is only опе віза of joint 
-box or draw-in box in the network, beyond the distribution boards, 
ки Openings ошу ues тойдой to suit the tubes or cables they are 


The outlets in the concentric system are necessarily somewhat dif- 
ferent from those for the twin wiring, in order to preserve all the 
ystem offers. The principle of their construction is 


advan the в p 

similar to the concentric joints, the same insulator being used, and 
the same junction for sol in the central conductor. The outer 
case is with a flange, a (fig. 8), through which are holes by 


cover, B, is screwed into the box, 
inch 


internal screw, о, in the centre, into which the nipple of the fi 
to be carried is screwed. The junction, p, recessed in the 
rovided with a thin brass diso, >, of the 

a fixed con 


ЕВЕ 


1 


8 
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H 


Fra. 9. | 


These outlets are made two, three and four-way, and also backway. 
When the wiring is run under the flooring for lights in the rooma 
below, outlets are provided, consisting of a backway pe with an iron 


gas pling to carry the fitting.: The contact in the 
tube is connected to the connector in the joint. 


This form of extended outlet is used in cases where the cable is 


- - 


ELECTRIC WELDING.* 


‘By R. F. DANFORTH, Superintendent International Traction 


Oompany, Buffalo. 
mon the first started on its trip on an ironclad roadway, 
the problem of main joints has been an unsettled one. Within 


& decade we have made steady progress in the improvement of our 
roadway construction, having gone from а strap to a Richards rail, 
from the Richards toa 4-inch girder, then to 6-inch, and now to a 
боз girder with its concrete base. Devices innumerable have 


exploited to preserve the continuity of the roadway. Wedged 
joints and bolted jointe have been to be uncertain, and miles 
and miles of have been “scrapped” because the ends have 


become badly battered and the rail surface bent from lack of proper 

qu at the joints. 
© question has resolved itself into one of obtaining a practical 
method of securing a continuous rail by welding the of rail 
together. Two well known methods have been fo , and it is 
g Company bas for years successfully welded 


the writer's desire to present one of these to you. 
The Thomson Wel 
.* Paper read before the New York Street Railway Aseociation. - 


together piedes of iron and steel by use of electricity. The Johuson 
Company bas taken up this process with a view of welding its girder 
rail into continuous lengths, in the street. Its first method of weld- 
ing the abutting ends of rail by bringing the joint to a welding heat 
by the flow of an enormous current has been found to be a failure, 
because the homogeneity of the metal was destroyed. In the process 
of welding now being used in Baffalo, it has been the endeavour to 
follow as closely as. possible the method 1 in ordinary 
‘welding. After the metal is brought to a welding heat it is worked 
by being pat under a pressure of about 35 tons, which has the same 
еы upon the material as the repeated blows of the blacksmith’s 


mmer. 
Under the former ртосзвз of electric welding track jointe the ends 
of tho rails together, the entire eee ара, the rail has to be 
brought to a welding heat. In the process now in use the ball of the 
rail seldom reaches more than a dull red. It is balieved that the 
quality of the steel in the rail head is not injured by this low tem- 
perature. - 

In the true senso of the word, the abutting rails are not welded 
together, bat the splice bars are welded to the web of the rail. 
bars are of steel of the same quality as the rail, and measure 

1 x 3 x 17 inches. | 
The weld is made. at three points, the centre and ends of the bara. 
After the centre weld is made, the ends of the bara are welded. 
Bach bar has in the centre a strip of steel pressed over the face, 
14 inches wide and j-inoh thick. The ends of the bar are drop 
forged; making a pear-shaped projection on the side, having an area 
E mon 35 square inches, and projecting }-inch above the surface of 

АТ. 6 К 


In order to obtain contact for the welder at the point opposite 
these end projections, a sheet of iron of the same shape as the pro- 
rias is pressed into the depression on the back, which was made 

forging the lug on the opposite side. | | 

The process of making a weld on old rails is in general as follows: 
The payement is removed for a space of 20 inches on either side of 
the rail and about 40 inches along the rail, and the material removed 
to the ties. The splice bars аге taken off, and, if the bolt holes in 
the rail were punched, the holes are reamed out about 14 inches or 
more to remove any check which may have resulted from punching 
the metal. The joint is then slightly crowned by driving a wedge 
between the rail and the tie. The three points to be welded are then 
cleaned by a sand blast. The bars are placed in position, resting on 
small wood blocks, and the contact pointe of the welder placed at 
the centre of the bars. By means of a hydraulic device, the jaws 
are brought together with about 14 tons pressure, and the current 
turned on and kept up one minute until the pointa of contact are 
brought nearly to a white heat; the pressure is then reduced to about 
34 tons, and at the end of another minute or less, the metal comes 
toa heat. The current is then shut off and the pressure 
increased to about 15 tons and kept on for one minute, or until the ' 
metal “ sets.” The end contacts are then welded in а manner similar 
to the method followed in the centre contacts, with the excaption that 
the pressure, when the current is shut off, is raised to 35 tons and is 
kept on for two minutes. Under this pressure the bar is brought in 
its entire length in close contact with the web of the rail and the 
upset metal in the boss or projection disappears. After the weld 
is made the head of the rail is ground to a true surfaco by an emery 
grinder and is then complete. 

The machines used in this process may el ace dct bh 
The current from the line is passed a railway booster, which 
urs to 500 volts. (This booster is not used where the 


tary tran 

5 alternating current at 300 volte. This in turn is reduced 
to five volte in a static transformer; the secondary circuit consists of 
-A single loop of copper and its ends form the contact points which 
are brought to bear against the bars. 

It is found that at 500 volts the current required is about 250 
am The current flowing through the weld at five volta is about 
90,000 amperes al fing. With this current flowing through the 
low pressure secondary circuit, 16 is found necessary to cool the 
contacts by water aroand them. 

An ingenious cooling device is used to reduce the tem 


par таа coils of pipe through which the 


ure of 


former coil, the primary of which consists of many turns of wire, 
the secondary being the le above mentioned. This is a solid 
bar of copper, 44 х 74 inches in cross-section. The hinges in the 
two sides are spherical contacts. Around the outside of this rectangle 
ів a абве! frame of horse-shoe form, having at the upper end a modi- 
fisd hydraulic jack. The movement of the piston in the cylinder 
back and forth moves the lower jaws of the contact points. A varying 
pressure can be placed on the material grasped between the j «ws. The 
pressure is measured by a pressure gauge, placed in a convenient 
position. The joints in 62е secondary circuit, the contact points and 
the transformer itself, are cooled by a flow of water. 

The sand blast is obtained by blowing sand, by means of compressed 
air, through a flexible hose. The air is compressed by a motor-driven 
compressor. | 

The emery grinder previously referred to consists of an ingeniously 
designed carriage, supporting its centre the emery wheel, and 
ranning on two rollers, which are moved back and forth on the sur- 
ace of the rail to be ground. Its action is similar to a carpenter's 
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ack plane. The depth of cut made by the emery wheel is governed 

y means of a regulating screw, which raises and lowers the emery 
ме, The wheel is driven by a belt from a collar motor mounted 
on the car. 

Welds can be made as described at the rate of a joint every 13 
minutes. It is found that the machine will average four joints an 
hour without any difficulty. In Buffalo the line voltage bas averaged 
410 and tbe current required about 375 amperes. 

You probably ask why we decided to use the welded joint? The 
reply is that we find that the welded joint not only solves the problem 
ың maintaining a . a but alzo _ ie best return Me 

e carrying capac 6 bars as weld greater than 
the rail itself ; there is no opportunity for electrolytic action between 
two dissimilar metals ; there are no expanded contacts to work loose 
and no added investment for copper. 

Another question frequently asked is, What do you do about ex- 
panelon and contraction of Sh roa Tini This HY Area two vig be 
rat, by placing an expansion every 2, ; second, 

loaving the bolted joints at the special work. 

. "The reason for doing the latter is found in the method of construc- 
tion used in Buffalo. When the rail is laid in concrete it is firmly 
gripped its entire length by this mass of material. The weak points 
in the rail or in its concrete base are bound to be developed. If 
there is any tendency for the rail to contract, the movement will be 
grratest where the pressure п the rail is least. The rail is liable 
to break under the great tension at thie point. The chances are very 
small for this movement being near enough an expansion joint to 
have that joint save the rail. If the rail breaks, a regular expansion 
joint ean be easily placed at the break. In following years the ex- 

ion and contraction of the rail will be taken up at that point. 
n order to thoroughly test this question, track has been laid in 
Buff lo, both with and without expansion joints. The coming winter 
will solve the problem. 
- The effect upon a piece of old track, of welding the joints, is 
most satisfactory. In one instance we welded 6,000 feet of 6-inch 
girder rail, which had been in use since 1891, and whose surface 
was so badly bent and battered that it was thought to be well- 
nigh useless. The rail had been originally laid on chairs with 
special two-tie joints. We removed the and relaid the track 
in its position, but with low joints. After the pavement 
was in plece (except at the joints) we brought the rail ends up 
by shims. After the welds were made and the shims removed, the 
track waa found to be in fine condition. After this e nce, we 
welded our track first and resurfaced ard relined it afterwards. 

The cooling of the weld depresses the 10058 about jth іпоЬ. We 

therefore raise the joints to allow for this de on. The old 


rail in question is considerably worn under the head as well as 


the bolted joint with ample кос The same result may be 

- у, bat it is doubtful 
whether the cast-welded joint gives as good electric contact as the 
method described. ! 

At the end of another year the Buffalo Railway Oompany will be 
able to present interesting data upon the saving in coal resulting 
from a perfect return circuit. The work of tbis year has been largely 
done with the intent to furnish an ample return circuit to the power 
stations. As the work progresses, a marked saying is shown in the 
economy of the station, 

The Street Railway Review in publishing the above paper gives 
the following brief notes of the discussion :— 

Mr. M. G. Btarrett, of New York City, asked the author what 

be had had in Buffalo with effect of change in tempera- 
ture on the electric welds, aleo did the raising of the temperature of 
the steel in the ends of the rails in the welding process have any 
effect on the structure of the steel. Mr. Danforth replied that as far 
as his experience went, out of 3,100 welds, 17 had broken, and these 
failures were due to defects in manufacture. In the work they are 
now doing in Buffalo they do not expect 1 per cent. of the jointe to 
break during the coming winter, and they have the maker’s guarantee 
to that Bo far two joints bave broken in Baffalo. The heating 
of the rail in welding has no noticeable effect on the steel. Mr. W. В. 
Reed, of New York , asked if the joint is found to be as rigid as 
the rail itself. Nr. Danforth answered that after repeated test 
with falling weights at various heights they had been unable to brea 
a single joint at the joint. 

The president called on Mr. Nicholl for his experience with electric 
welding. He replied that his company had done no work cf this 
joint but was considering the advisability of electrically welding its 


WATER-TUBE BOILERS IN THE MERCAN- . 
TILE MARINE. 


AN anonymous correspondent of the Times seeks to justify the water- 
tube boiler policy of the Admiralty by a piece of special pleading on 
behalf of Messrs. Wilson, of Hull, who have fitted eight ships with 
the Babccck and Wilcox boilers. The author is not very tappy in 
his facts. Water-tube boilers are claimed as essential for the 
because they can be safely forced. Let when Messrs. Wilscn have 
attempted to get additional power ше draught, they bave in 
each case damaged tke water-tube boi Further, the Belleville 
boilers so rashly introduced in the Navy, and so extravagant in fuel, 


this letter in the Times. There is no comparison 


avy,) 


are an entirely different boiler from the type used by Messrs. Wilson, 
so that even had this firm’s experience been quite satisfactory, nothing 
would have been settled thereby of any comparative value for the 
Navy. Oae of Messrs. Wileon's ships, the Tasso, is cited as illus- 
trating the advantages of the water-tube . On six voyages made, 
first with ordinary boilers, and next with water-tube boilers, the 
vessel performed as follows :— | 


Ordinary. Water-tube. 
Total distance ... oo» 9,472 knots. 9,200 knots. 
Total ccal Р . . 1,072 tons. 981 tons. 
Average speed... . 11°45 knots. 12:05 knots. 
Coal per voyage . 14784 tons. 163j tons. 


Now, what do these figures show? The writer says that, figuring 
out the speeds, it means a tota] coal saved of 180 tons. But this is 
misleading. The old boilers ran 9,472 knots, with a ratio of knots to 
coal per vo of 5:3; the new boilers with a ratio of 563. This is 
in favour of new boilers. But the old boilers had been at work 
since 1890, and the boilers had become defective and troublesome, 
and the new boilers carried 210 lbs. pressure against 160 lbs. of the 
old boilers. Qaite apart from the question of boilers, the figures 


life for water-tube naval boilers. Weare told a good deal about the 
comparative smokelessness of the Tasso when using Yorkshire ооа], 
but we are not told that the boilers have, or have not, a special form 
of furnace. Either they have this special form of furnace, or the 
boilers did smoke with Yorkshire coal. Generally, this Times cor- 
respondent has omitted essential technicalities, and does not appear 
qualified to speak technically. To praise Mr. Wilson for supporting 
the rash procedure of the Admiralty aeeme a little out of place. Why, 
if Mr. Wilson wished to be so very consistent, did he not himself 
employ the Belleville boiler, so well tested for us all by the Admiralty, 
in place of 1 a an entirely different and non-comparable form 
of water-tabe boiler ? | 

ti aap | much more definite is required to satisfy engineers that 
the policy of the Admiralty is sound. The issue is quite confused by 
boat practice and line of battle shi tice, 8 

and line o e ship wri 

as though the Powerfu/'s boilers Were replica type of the boilers 
of torpedo vessels, whereas there is nothing common betwoen them 
except the unfortunate name water-tube. 


TRAIN LIGHTING IN TUNNELS. 


ON the occasion of a recent visit to Glasgow, the writer came 
across two very excellent examples of how not to do it, in the 
direction of lighting trains carriages when running in 
or through tunnels, 

Tbe first of these was the Glasgow and District Subway, 
which, as most of our readers will remember, is an under- | 
ground circular line, double track, with two tunnels side by 
side, about 6 miles long, running at various depths below the 
Surface, but averaging perhaps about 30 or 40 feet, and 
therefore for the most part keeping under the streets. It is 
worked by cable, and has a dozen or more stations, with 
platforms reached by means of staircases from the streets. 
There is a fine big power house on the south side of the 
circle, containing two massive horizontal engines, each of 
about 1,500 H.P., and either of which is capable of driving 
the whole system through the regular kind of cable driving 
gear. 

No serious trouble can be said to have arisen from the 
cable working; every now and then, however, an automatic 
grip release fails to act, or some other such incident occurs, 
and one, or both, lines may be stopped for a few minutes 
or for a few hours; but the same kind of breakdown might 
readily ocour in an electric line, and on that score, therefore, 
one need not jast now find fault with cable working wer se, 

When, however, the traveller buys his ticket, and goes 
downstairs to take a subway train, which usually consists of 
& motor or grip car for ordinary passengers, and a smaller trail 
car behind for those who want to smoke and spit (and they all 
do тар, he is tempted to wonder whether the management 
of the line is in league with all the opticians of the country 
to create serious eye trouble. | 

2: a je the ue 5 and burn 5 
ordinary oil lamps, which give a dim, religious, but fairly 

ular light. Each car, however, is also fitted with 
half - a-dozen or go electric lights, which vary in candle- 
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power perhaps from that of the proverbial red-hot hairpin 
to just short of bursting point, and all within the merest 
fraction of a second. As for the voltage, the lamps appear 
to be intended for a pressure of 110 volts, but if ғо, it 
must range from nearly zero to 120 or 130. 

On inquiry ав to the probable cause, the explanation given 
by one local man was that the company had had a lot of 
trouble with its electrio mains, owing to dampness in the 
tunnels, which, it may be explained, are of brick, and not of 
cast-iron, like the London electric undergrounds. The cur- 
rent forlighting stations and rolling stock, it should have 
been stated, comes from the cable power house, and is, for 
the latter purpoee, led into a couple of iron T-shaped con- 
ductors carried on insulators and pins fastened into the 
tunnel walls at, or near, the level of the eaves of the cars. 
Contact with the cars is made by means of a sort of double 
trolley or sliding contact at the front end of the car, which 
gives a fine pyrotechnic display as the car moves slong. 

Dampness in the tunnels might account, by leakage, for the 
car-lamp pressure dropping below normal, but not for the 
intensely rapid variations in the voltage and candle-power 
which make it almost impossible to read, or even to use the 
eyes at all, when in the cars. Of course, the method of 
collecting current is to blame, and no other result need have 
been expected from attaching the trolley contact to the car 
p at a point where its side motion, or oecillations, would 

grea . | 

This criticism was met by the statement that the tunnels 
are во small, and the rolling stock so close fitting (though 
only on a 4-foot gauge), that it is quite impossible to have 
the contact on top of the car, and the uee of a cable for 
driving—with its attendant pul'eys, &o.—preventa a third 
rail being employed for the electric contact. 

Of course, it might be replied that electric traction had 
better be substituted for the noisy and ever-dangerous cable; 
the mere thought of seeing a reckless, drunken man, on one 
of the station platforms a yard or two away from the exposed 
running cable, is enough to give one a nightmare; but since 
it is claimed that the working expenses of cable driving are 
much less than those of electric traction could possibly be, 
then the next obvious thing to do is to put in a emall regu- 
lating battery on each train. Or if that is considered tco 
costly, why not use a system of train electric lightirg like 
that adopted on the Brighton and so many other lines, or 
else dispengé with electricity altogether in favour of com- 
pressed gas? 

Nothing could appear worse than the oil lamps and absurd 
attempts at electric lighting now in vogue, and го electrical 
engineer could see tbe latter without a blush of shame to 
think that such things can be done in the name of elec- 
tricity. 

It may, by the way, be noted that at the recent annual 
general meeting of this Subway Company, the question of 
electric working was again raised by shareholders, and it is 
probably raised still oftener by the general publie. Granted 
that cable driving may give a lower percentage of expenses to 
receipts, the greater popularity of electric working, due to 
Ив quietness and flexibility, might yet so increase the total 
receipts by inducing more engers to travel, that the net 
resulta would be no worse, but perhaps even better, than at 
present. 

It is, however, rather a timorous shirking of the problem 
for the chairman to say—as he is reported to have done— 
that “one of their greatest misfortunes had been in connec- 
tion with their electricity, bat they would again go into 
the matter.” The directors should do it at once, with a 
bold front, and not fear that because they may have had a 
defective electrical arrangement in one direction, therefore 
they had better keep clear of electricity altogether. 

The second instance of ingenuity misapplied may be 
found on the local line of the North British Railway, 
Which runs east and west through Glasgow, and for 
tbree or four miles under cover. Of course, for such а com- 
Paratively short run, even though comprising as many 
Stations as miles, and one very important statior— Queen 
Street—it could bardly be expected that the rollirg stock 
should be provided with gas, or other auch lamjs, kept 
"Ighted all day long, just for the 10 or 15 minutes occupied 
in traversing the city each time the train passes. 

An attempt, therefore, has been made t» use cl.ctricity ав 
a Suitable means of providing light, and here one sees the 


same sort of infantile effort to give light as on the subway. 
A couple of small candle-powered lamps аге put into each 
compartment, and at times, when the train is stationary, the 
light is not much below half the normal. When running. 
however, one sees the same painful flickering from “nothing” 
up to “not much; and the redding of a paper, or practical 
use of the eyes at all, is quite impossible. Yet here the 
absence of a cable has given opportunity for a third rail, 
‘from which the current is taken; but a broad disc or wheel 
is employed at the rear of each train to pick up the current, 
and the fitness of such an arrangement, Considering the. rust 
and dirt which must inevitably gather on the third rail, 
would be questioned (one might suppose) by the veriest 
tyro. | | „ ea 
What is wanted is either a brush contact, which would, of 
course, spark and soon wear out, or elee a sliding contact 
like that used on the Liverpool Overhead Railway ; but 
better still, to employ the Stone system, or a similar method 
of using the train’s energy to generate and atore up electric 
energy to be switched on when required by the guard or 
other responsible person on the train; or it might even be 
done automatically. | i 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, i 


18,750. “Improvements in disconnecting boxes for clectric and other cables." 
C. C. FowLkR and Tue Reason MaNvFAcCTURING Company, LIMITED., Dated 
September 18th. | e en 

18,768. Improvements in the means of enclosing wires for use in connection 
with electrical installations." A. Normanton and R. O'BiurN,. Dated Sep- 
tember 18th. ; 


18,769. “А new or improved arrangement in conjunction with telephoning.” 
H. Sal. мох. Dated September 18th. 


18,744. “An automatic gravity electric fuse replacer.” J. R..Cnaia, Jun., 
and A. M. OwLEr. Dated September 18th. | 

18,775. “A new or improved arrangement of driving mechanism for сор: 
necting electro-motors to machinery." G. J. Ginna. Dated September 16th. 


18.797. Improvemeats in method and means for simultaneous electric tele: 
graphy and telephony" С. A. RANbaLL. Dated September 18th. : 


18,611. “Improvements in conduits for electric conductors." J.. J. ВАТЕ 
Dated September 18th. | 


18,868. An improved dynamo.” M. B. HUrRELL., Dated September 19th. 


18,870. “Improved manufacture of insulating material" A. J. Вост, 
(J. Jungbluth, Germany.) Dated September 19th. (Complete.) - 


18,891. ‘Improvements in instruments for nse in measuring electrical re- 
sistances and currents.” F. H. Егкіхотох. Dated September 19th. - 
18,892. “Improvements in electrical ‘damping apparatus.“ G. W. JOHNSON, 


(Hartmann & Braun, Germany.) Dated September lyth. 

18,904. “Improvements in the method of and means for preventing electric 
sparking at contacts in circuits, including electro-magnet coils or other coils or 
conductors in which a self-inductive or sparking capacity exists.“ W. L. Wiss. 
(C. L. Buckingham, United States.) Dated September 19th. 

18910. “Improvements in clectricity meters.” H. L. P. Воот. Dated Sep- 
tember 20th. ' 

18,953 “Improvements in electric motor vehicles." 
September 20th. = 

18,962. Iinprovements in telephone registering түшө! 
and J. Gmven-Benz, Dated Scptember 20th. (Complete) | 

19,968. "Improvements in cr relating to electric incandescent lamps." 
W. P. TnOuTSON. (А. Sinding-Larsen, Norway.) Dated September 20th. (Com- 


H. LEITNER. Dated 


O. LiNkrE-Gnar 


plete.) | | ; 
19,972. “Improvements in switches for electric lamps.” J. Honter. Dated 
September 20th. 
14,980. “Improvements in telegraphic apparatus." A. C. Crenore and 
G. O. SUIER, Dated September 2th. 


18,989. Improvements in automatic devices for use in connection with 
motor starting and regulating switches.” W. J. SIR INS and A. H. Mayes. Dated 
September 21st. ' 


15,996. “Improvement in apparatus for telegraphing.“ H. w. C. Cox. Dated 
September 21st. ; : Я 
19,020. Improvement in electric aro lamps.“ T. Мпву. Dated September 
21st. : a 
19,026. “А new or improved electro-magnetic brake for cycles, motor cars, 
and other wheeled vehicles." A. E. Patrick, Dated September 21st. i 
19,031. “Improvements in driving and steering gear for eleetrically-propelled 


motor vehicles.” 


E. kvHLsrEIN and J. VoLLAaERn. Dated September 21st, 
: (Complete.) І 


19,035. “An electro-chemical method of disintegrating rocks carrying 
minerals." C. H. Loc AN. Dated September 156. : 
19,065. "huprovements in and in the manufacture of the balance weight 


fittings of electric lamps.“ R. F. HALL. Dated September 22nd. 

19,108. “Improvements in telephone conductors or cables.“ THE Joist 
Srock Company (styled Kabelwerk Rheydt, and J. Zappe, and A. Hohnholz). 
Dated September 22nd. 

39,105. “Improvements in secondary batteries.“ 
September vend. = 

19,124. "Improvements in electric thermostat.“ J. E. SraAGNoLETTI Dated 
September 22ud. | 

19,148. An electric pull switch." C. I. Cummins, Dated September 23rd. 

13,189. “Means and apparatus for electrically working vacuum and air 
pressure railway brakes," Simens Bros. & Co., LIMIT. D. (Siemens & Halske 
Aktien Gesellschaft, Germany.) Dated September rd. 


Р, А. CHALAS, Dated 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


143. “Improvements ia electric arc lamps.” W. J. Davy and G. Themas-Davies. 
Dated January Brd, 1808, Relates to clutch arc lamps with enclosed arcs in 
section. The frame of a lamp consists of an externally ribbed dome, an 
insulator, a central tube, a chamber made in two parts and screwed together, 
and two rods depending from this chamber to support an open yoke, not shown, 
An insulator supports an outer casing. An outer globe is supported by a nat 
and screw on a cross-bar, which rests in notches in the yoke. The inner globe 
and lower carbon are carried by a holder on a spring in the cross-bar. The 
upper carbon is inserted in a guide which slides in an inner tube, movable 
verti in the tube; the guide has a conical top carrying balls to maintain 
electrical connection with the inner tube, The upper carbon passes between 
two jaws carried by pairs of links, which are pivoted together and hung by 
other links from a collar and disc on the end of the inner tube, so that when 
they are lifted from the bottom of the chamber they grip and lift the carbon. 
The inner tube is linked to a dash-pot which is hung by cords from pulleys 
carried by the tube, the outer ends of the. cords being attached to a sliding 
ring; this supports a U-shaped core above two series coils, and a similar core 
below two shunt coils, carried by the tube. The piston of the dash-pot is 
supported by this tube. Series resistance or impedance coil is held between the 
dome and a lining. A cut-out is provided consisting of a horse-shoe electro- 
magnet situated above an armature, which is pivoted upon the top of the 
chamber and is thus in electrical connection with one terminal of the lamp. 
The et core is connected electrically through the coil on it with the other 
term of the lamp. The action of the shunt regulating coils may cause their 
core to lift the cut-out armature into contact with its electro-magnet, which 
then maintains this contact, short-circuiting the lamp. 4 claims. 


169. “improvements ia the method of fixing and suspending bare electric eoun- 
ductors.” A. B. Blackburn and N. Н. White. Dated January 8rd, 1898. Bare ооп- 
ductors such as those employed in electric railways and tramways are supported 
by clips attached to pivoted insulators, An insulated conductor in the form of 
horns is mounted over the insulator and is connected to the earth return circuit, 
Snugs are formed on the ends of the clip, and on the breakage of the wire make 
contact with one or other of the horns so as to short-circuit the generator and 
fuse which is at once broken, Guy wires may take the place of the snugs, the 
horns being suitably modified, or & loop of wire may pass over a metal plate, as 
& substitute for the horns, and be drawn into contact therewith on breakage of 
the wire. 2 C'aims. 


> 492. ‘improvements in er connected with electrio maine." — Q. Н. Nisbett. 
Dated January 7th, 1898. Relates to conduits or mains for electric conductors 
are formed of glazed earthenware, &c., made in sections, and are arranged to 
contain either or lightly insulated or armoured conductors of soy pattern. 
The troughing is of rectangular or circular outer section, and is closed by a lid. 
The troughing is preferably rounded on its lower inner surface, and is provided 
with either fixed or movable bridge pieces on which the conductor rests. The 
remaining is preferably, but not necessarily, filled with bituminous 
material. The troughs may fit meer by various patterns of jointing, and the 
lids are cemented into position. One or more cables are placed in each trough. 
The ends of the sections may be chamfered for ease in making branches. 


1888. 


1,024. “| in dysamometrical арага." Н. Bowren. Dated 
January 16th, 1899. Relates to calculators of the work absorbed by а trans- 
mitting shaft in motion and consists in replacing the usual balance springs by 
hydraulic balances. One modification consists of a reservoir filled with water 
communicating with a manometer and closed by an elastic and impermeable 
membrane attached to the reservoir by means of a bridle in which a block can 
slide. This block bears Maas d on the whole surface of the membrane left free 
in the interior of the bridle, 1 claim. 


2,729. ‘improvements in ciestrical lastruments.” J. И. Newer and 

Я f. Gambrell. Dated February 7th, 1699. Relates to measuring instruments 

of the d Arsonval type. Consists in the use of a coil very thin in proportion to 

its other dimensions, enabling the poles of the magnets to be brought very close 
together thus producing an intense magnetic field. 2 claims. 

currents.’ ’ 


8,238. 8 in conduits for cables for carrying electric 
L. Beiknap and А. Sundh. Dated February 141, 1099. Relates to the protective 
case employed for protecting the cable from fire, water, and wear. Consists of 


a flexible rubber tube and flexible metallic armour in the case. 8 claims. 
3,717. in ‘switeh throwers’ for steering electric tramears and 
" Dated February 20th, 1899. Consists of a shaft 


0. Ward 

located below the pla form of the car and journalled thereto. A foot lever in 
movable connection with said shaft, and located nd &bove the floor of the 
platform a spring for holding the foot lever in an elevated position, a thrower 
which co-operates with the ordinary switch forming a part of the track, and 
hinged to one end of the shaft a hand lever pivoted to the dashboard of the 
platform and projecting through the platform, and suitable connection between 
said thrower and lever. 1 claim. 


4,279. L barre in autematio potential regulators for dynamos." И. 
Browse. (The Тити! Automatio Potential Company, United States.) 
Dated February 27th, 1899. Refers to 1,585 of 1889. Consists in a combination 
with the solenoid coils, their oore and the lever having specially constructed 
contact points of a subjacent spring bearing a contact point and a clamping 
support made adjustable to grasp the spring at different pointe, во as to vary its 
range of vibrations. 7 claims. 


4,774. “An improved electrical out-out or fuse.” F. М. Heaten and Н. Smith. 
Dated March 4th, 1899. Relates to an improved method of insulating the 
terminals of cut-outs. The out-out ів made entirely of porcelain, and the fuse 
is bent round in the form of an M, and a y-shaped cavity is made to receive the 
V portion of the M. 4 claims. 


gas, both operated by electi. The tap is worked through the medium of an 


6,190, “Improvements in telephone switehboards.” J. M. Overshiner. Dated March 
9th, 1895. Relates to the construction of the switch and drop device. Consists 
mainly in the combination of a jack, a drop, & latch for the drop, and an electro 
magnet for controlling the latch, of contact arms secured to the respective sides 
of the jacks, one of which is included in circuit with the coils of the electro- 
magnet a spring arm placed near each side of the jack, and having buttons on 
their free ends whereby to permit them to be forced against the contact arms, 
one of the spring arms beiny included in a listening circuit and the other spring 
arm being included in a signal circuit, the latter spring arm being adapted to 
move the operating contact arni so as to open circuit the inagnet coil when the 
signal circuit is closed. 34 claims. 


6,217. “i construction of commutators for dynamos and eleotromotors." 
J. Burke. Dated March 10th, 1899. Consists in giving the commutator bars an 
angular or curved cross-section, so that each single bar is held in position by 
the adjacent bars on each side of it, 1 claim. 


6,672. “improvements in insulators for carrying electric line wires." 6. 
Hallstirang. Dated March 14tb, 1899. The insulator consiste of two sections, one 


of which is more or less hollow and adapted to be connected to the screw of the 

spike or bolt by which the same may be attached to a wall or other surface, the 

upper portion of which is provided with a neck which has a male thread formed 

thereon, and in the neck is formed transversally a straight irregular z зо 

otherwise undulatory passage through which the line wire is e 

latter being gripped by means of an internally threaded cap forming the second 
в. 


section. 4 claim 

6,041. “improvements in incandescent electric lamps." The British Thomeon- 
Restes , (T. W. Rios, jan., United States.) Dated March 18th, 
1899. Relates to electric н н: The filament is made of an incandescing body 
composed of a material which is a non-conductor at ordinary temperatures, but 
becomes conducting only at high temperatures. A heating device is therefor 
роде which, when it has heated the filament sufficiently, stops heating. 8 
claims, 


9,924. “improvements in and гоі te slesirisal Incandescence lampe.” 
v. J. Foeny. e den Klektrittat Germany.) Dated March 90th, 
1899. Consists of a lamp with an illuminatin y composed of electrolytes 
for non-automatic excitation, a box inserted in the us holders in combina- 


tion with a globe fixed directly to the holding ring. 8 claims. 


9,028. ‘Improvements ia and te electrical lncandescence ” V. 4. 
F e ( Klektrioitats — АД Germany. Dated March , 1899. 
Relates to improvementa in electric lamps with second class conductors. 
Consists of a base which carries the illuminating body and of a lampholder for 
receiving the base and in the form of a switch lampholder, 1 claim. 


929. “improvements ia and ба electrisal һине lampe. 
Germany.) Dated March 


9 
V. J. Fesay. (Aliqumeine Electrioitate 
1899. Consists of a lamp with illuminating bodies made of second class con- 
ductors, the distinguishing feature of which is that of the three pairs of con- 
tacts between the base and the lamp-holder, two are formed as sliding or 
sliding spring contacts, spring piston contacts, or bayonet catches, for the pur- 
pose of securing a simple and cheap oonnection. 1 claim. 


6,028. ''Precess for the elestrieal resistaness with small 
„* V. J. Foony. (Allgemeine E ts Da 
March 20th, 1899. Relates to the heating of resistances. Consists in reducing 
toaminimum the insulating bearer or core for the conducting material b 
minding the wire on rods having thin sides made of insulating material. 
claims. 


_ 9,167. “improvements in electric аго lamps." W. C. Johnson and A. Wander- 
юй. Dated March 31st, 1899. Relates to Specification 4,281, 1899. A chohing 
coil is substituted for the resistance coil. Two lateral solenoids are substituted 
for one in the above specification. 2 claims. 

ше and process of 


9,213. ‘improvements in insula lining for electrical appara 
Чар same." The British eerie us Co., Ltd. — (Q. B. Painter, United 


9 Brit 
States.) Dated March 22nd, 1899. Relates to that class of electrical apparatus 
in which a metallic shell surrounds other metallic serving to carry an 
electric current. Consists in forming a single lining made of one piece and of 
а means of working insulating material. 6 claims. 


3,270. mouts in combined clestrical switohes and lampholders." N. F. 
Ман. Dated March 28rd, 1899. Relates to electric lampholders. Consists in 
the employment of a movable or rotating block of non-conducting material 
having directed through it a pair of separated metallic conductors which are 
adapted to be brought in line with upper and lower sets of plungers or contact 
pieces to make the circuit and out of line with such contacts to break the 
circuit. 2 claims. 


6,300. “ improvements ia apparatus for electre-plating.” Н. Beckmann. Dated 
March 23rd, 1899. Relates to an improved apparatus for electro-plating small 
яссы n large D Consists of a rotary shaft within a tank, and in 
electrical contact with the negative pole of a battery, and carrying two or mo 
adjustable discs or wheels, 8 claims. id TM = 


9,847. “improvements in electric brakes for railway and tramway vebleles.” 
W. L. Wise. (The Action Gesellschaft Elektricitate- vorm V. 1. 
„ Germany.) Dated March 28rd, 1899. Relates to an electric brake for 
electric railway and tramway vehicles. The brake bands or blocks are applied 
by means of one or more electro-magnets energised by the short circuit current 
of the motor, whilst for emergency the same brake bands or blocks are applied 
by spring or weight force which is operated when the trailer is separated froin the 
motor vehicle. 4 claims. 


9,420. ‘improvements relating te elestrieal resistance bexos amd like 

and fo ewitohes therefor.” C. T. Gambrell and T. E. Gambrell. Dated 

arch 24th, 1899. Relates to electrical resistance boxes and like appaiatus. 

Chiefly consists in the use of a conducting bar arranged in proximity to each 

series of fixed contact pieces and provided with a sliding contact block which 

сао be brought into engagement with either of the fixed contact pieces. 8 
claims. 


9,443. “ Да improved posket gaivanometer.” С. Beez. Dated March 25th 
189%. Relates to pocket galvanometers. Consists in an improved contact 
carrier, one of which is secured to the galvanometer by a conducting cord while 
the other is detachable. З claims. 


9,478. “I in electric are lamps." К. F. Nall. Dated March 25th, 
1809. Relates to the feed mechanism of arc lamps and is worked on the 
principle of an Archemedian screw. 8 claims, 


8,610. ''Differentia! bot wire voltmeter.” А. M. Clark. (Hartmana а Braus, 
Germany.) Dated March 25th, 1899. Consists in measuring by means of the 
compensation of different tensions of elastic wires as produced by an electrio 
current or currents. 1 claim, 


9,092. ‘improvements in or relating te current waters for electric 
batteries.” М. E. Fuld. Dated Maron 27th, 1899. Relates © current regulators 
for electro-medical batteries, Consists of a regulator capable of gradually 
Mte the current from а very small to as large a one аа the patient can endure. 
4 claims. 


9,692. “Electrical furnace with peripheral hea means of electrical ro- 
sistances.”” D. Lance, R. L. E. de and wr =з Dated March 17th, 


1899. (Date applied for under Bec. 103, Act 1883, August 29th, 1598, being date 
of application in France) Consists of a chamber of annular form coataining 
two compartments, (1) a supply chamber enclosing fragments of porcelain 
capable of dividing the current of gas; (2) а reaction chamber heated over its 
entire periphery by means of conducting wires. 1 claim. 


9,947. “improvements in wall plugs for electrio lighting and heating.” А. Р. 
Lundberg and G. C. Lundberg. _Dated March 2th, 1599. E latet to wall plugs 
and connections of the two-pintype. Consists in split contact pins which fit on 
wedges enclosed in tubes thus making a tight connection. 1 claim. 


9,684. “im nts in carbons for eieotrio aro lamps.” D. Bacon. Dated 
March th, 1899. Consists in an electric arc lamp carbon having a longitudinal 
groove extending inwardly as far as the circuinferential line of the crater or arc, 
but not бо the axis or centre of the carbon. 1 claim. 


6,683. “improvements in apparatus for the production of silent electric dlə- 
rges.” М. Otto. Dated March s0th, 1099. Relates to 11,010,1847. Consists 

of movable separating discs having alternately conducting aud insulating 
sectors for the purpose of giving successive startings and interruptions. 1 claim. 


7,883. ‘‘ improvements in means for supplying oxrreat te electrically propelled 
vehioles." И. Н. Wheatley. (D. G. Stoughton, United States.) Dated April lith, 
1899. Relates especially to trams and railway vehicles with a line conductor 
midway between the rails, Consists of an enolosed electric line conductor, 
automatically operatiag covering leaves, & wheel electrode, a leaf opener 
adapted to precede the wheel electrode and leaf opener. 9 claims. 


7,890. ‘improvements in apparatus for producing electric sparks.” Н. N. 
Lake. (A. R. Shattuck, United States.) Dated April 14th, 1899. Relata to the 
ignition of gas by electric sparks. The spark is produced by means of an 
induction coil having in the circuit a simple commutator, 1 claim, 
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TRANSMISSION OF POWER IN 
FACTORIES. 


QUIETLY, but surely, electrical transmission of power in 
factories is superseding the methods of the old millwright 
with his shafting, pulleys, belting, bevel wheels, spur wheels 
and ropes, with all their attendant friction, oil, dirt, noise 
and danger. 

The oost of up-keep in factories, dae to renewal of trans- 
mission gear, is considerable if the gear is kept in first-class 
order ; but, as a rule, it is not kept so, and there is, conse- 
quently, а considerable waste of power, and, therefore, of 
money. 

In many places belts are supposed to be almost everlasting. 
They are renewed bit by bit, a foot or two at a time, till at 
last nothing remains of the original belt; yet it is considered 
to be the same old belt. 

: Similarly with shafting, it gets out of line due to unequal 
wear and changes in buildings. It is exceedingly difficult to 
locate all the sources of losses in mechanical distribution of 
power ; we can only find approximately by careful indications 
of the engine, what amount of power is delivered in driving 
machines. What is lost over all the system in most cases 
amounts to 50 per cent., and sometimes more. The greatest 
loss is being incurred not when everything is working to make 
profits, but when many of the tools and machines are idle. 

There are two distinct cases for consideration in electrical 
power transmission — first, when it is desired to drive 
machinery at a distance by some available surplus power. 
In this case only one generator and one motor might be used, 


distributing the power by shafting and belting, wheels, &c. 


This plan should be adopted only in a case where the 
mechanical distribution system already exists and objections 
are raised to its removal. In any case, however, there would 
be a gain in using the surplus power, but the gain would be 


greater if the power were not only transmitted from the 


generator to the works, but also distributed among the various 
machines by electricity, for not only is there the advantage 
of utilising cheap power, but also of saving the losses which 
ocour in mechanical distribution. 

The second case is more commonly met with, viz., where 
the generator is on the premises, and the power is to be 
distributed only among machines sitnated within a few 
hundred yards radius, 

In some places the attempt has been made to drive groups 
of machines from line shafts driven by fairly large motors; 
this system is a mixed one, and is only successful where the 
machines to be driven are very small, such as sewing 
machines, 20 or 25 to the horse-power; even in this case it 
is not advisable to run larger units than 4 н P. each. 

Where a few large motors are put down to run lines of 
shafting from a generator on the spot, there is no gain as 
regards economy, although in some cases it may have 
certain conveniences. 

С 
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Except in the case of sewing machines and such like, one 
motor to each machine is the better system; in such asystem 
the whole of the advantages of electrical distribution of power 
are secured, and nearly the whole of the mechanical losses 
abolished. The losses are nearly the same in percentage at 
all loads, not greatest at least load and least with trreatest 
load, a8 in mechanical distribution. 

In many cases the reduced speed can be obtained by а 
belt drive from motor to machine. A good deal has been 
said about gearing for motors, and whether it should be 
belt or. spur wheel gearing, but. no hard and fast rule can 
be made in this matter. 

Belt driving is a necessity in some cases, as it forms the 
necessary flexible link protecting the motor from jarring 
shocks, and many machines run smoother with belt driving 
from the motors, such as paper cutting guillotinee, litho. presser, 
stamping machines, and so on. Then, again, many machines 
are built for belt driving, and it will be found in most of 
them that the driving shaft, not being designed for wheel 
gearing, is not fitted to carry gear wheels stiffly and truly 
enough for satisfactory working, and no allowance is made 
for taking up wear and tear on the bearings. In all these 
cases belt driving from the motor must bə adopted, whether 
we like it or not, unless we go to considerable expense in 
altering the driven machines. 

Spur wheel gearing, using a raw hide pinion, is no doubt 
the most elegant gearing, and where it can be properly fitted 
with wheels truly in gear, and go fitted that under all loads 
they remain so, it should be adopted in ordinary practice; 
this adaptability is not often to be found. Only in cases 
where the driven machines are built with electrical driving 
in view, does wheel gearing prove entirely successful. If a 
machine is built for belt driving, as a rale it should be 
geared by belts. | 

As to efficiency, if a belt is properly proportioned to its 
work, speed, and size of pulleys, its efficiency is as high as 
wheel gearing of the best, but it generally takes up more 
room. 

The gearing of motors is always an important question. 
In connection with this, the speed of the motors must be 
considered. Motors can be built for such a slow speed as to 
require no gearing for speed purposes, but their first coat is 
prohibitive. А 4-H.P. motor to run at 300 revolutions per 
minute coste, from a well-known maker’s quotation, £112 ; 
а 4-H.P. motor at 1,200 revolutions per minute costs £43; 
so that in a factory using motore, the first cost will 
be about three times more for slow speed than for 
high speed motors, and ко high that only millionaires 
could afford them. And after all they do not last longer, 
nor are they cheaper in repairs; all they save is simply the 
gearing. The slow-epeed motor for direct driving is a 
luxary for the wealthy manufacturer. 

Now as to motors themselves, About the only good that 
has come out of fire inturar ce companies dabbling in rules for 
safety in motors, is the adoption of enclosed motors. This 
has been a real blessing in disguise ; it has done more to 
bring British makers into uniformity of designs than any- 
thing else. The enclosed motor is the only one for factory 
work. Of course fire risk with motors is small, but short 
circuits occur sometimes, and with 200, 250 and 500 volts 
coming iato use the risks are greater. A short circuit often 
results in buraing insulation, and sometimes in globules of 


molien copper. These are much better confined to the 
inside of an eucloeed motor. 

Of late fancy wire winding has become common on 
armatures made by some firms. It is cheap to put on, the 
coils being made in a former; it looks pretty, but it is weak 
in insulation and easily damaged. Nothing can equal plain 
Gramme ring winding between teeth on an armature ; it is 
easily replaced and as easily perfectly insulated. - | 

The ring armature, as made by some American firms, 
large in diameter and narrow, working in four and six-pole 
fielde, has much to recommend it, having plenty of ventila- 
tion and considerable fly-wheel effect. 

Speaking from actual experience, a well-known engineer 
informs us that he has, in leas than 12 months, come across 
no less than 17 failures in insulation in motors with во- 
called symmetrical windings, while in the same time, out 
of some scores of plain toothed Gramme ring armatures, 
insulation has held without a failure. 

The enclosed motor need not be gas and water-tight, but 
should be tight enough to effectually prevent any melted 
flying metal or burning ineulation from escaping. 

In most cases where the power is considerable, it is cheaper 
to generate the electricity on the spot. For over 100 H.P., 
probably a steam plant is the cheapest, bat gas engines of large 
power are now so perfect that a dynamo and gas engine 
generator is sometimes preferable. 

A gas engine requires large fly-wheel power, and for power 
distribution purposes there is no reason why fly-wheel 
dynamos with the armature on the gas engine shaft, should 
not be used. 

In towns where a continuous current supply at ld. per 
unit can be got, this generator question may be ignored, for 
taking everything into acoount, it would be better to take 
the supply from the street mains. Even at 2d. per unit, 
there are very many cases where factories would b» better 
supplied than by their own steam or gas plant. 

The introduction of high pressure into publio supplies is 


in some respects a drawback to direct supply for motors ; 


220 volta is high enough for any motor in factories, this 
can be handled with liberty and safety, and has not a single 
drawback. The extraordinary precautions insisted upon by 
supply companies, &o., in using motors on their mains at 
500 volts, supports the view that such preasures are too 
high for every day motor work. On these grounds, the 
isolated plant still holds the field for power work, inas- 
much as the pressure can be chosen freely. 

The question of private lighting and power plants combined, 
is one of some interest. In most factories the lighting season 
is very short, 80 that it does not pay to keep a plant large 
enough to do all the lighting and power; in some cases 1,000 
lights may be found in a factory in which the machinery is 
run by 50 H.P.; the 1,000 lights are wanted only for a few 
hours a day in winter time, while the power is needed eight 
or 10 hours a day all the year round. In these cases, while 
it pays to use electric power, it does not pay to keep the 
100-H. P. lighting plant idle two-thirds of the time. 

Finally, the motor business in factories could be much 
extended by greater facilities in getting delivery of motors; 
the scarcity of motors in stock keeps up a fictitious price and 
greatly hampers those who are promoting the adoption of 
power distribution by electric motors. 

Something might be said about motor starting switches, 
but that detail, perhaps, deserves an article to itself. 
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SIEMENS & HALSKE’S WEHNELT BREAK. 


Wuar appears to be а very efficient and well designed form 
of the Wehnelt break has lately been brought ont by the 
firm of Siemens & Halske. The platinum wire anode is 
not introduced laterally into the acid vessel, as has hitherto 
been the common arrangement, but from above through the 
lid of the vessel, as shown in fig. 1. This gets over the diffi- 
culty of making a flaid-tight joint. The platinum wire 

down throngh a vulcanite tube with a porcelain 
nczzle, and the length of the electrode may be varied from 
0 to 20 mm. by means of a screw at the top. The fre- = wa. 
quency of the breaks can thus be varied from a few to 1,700 =  } 
per second. The apparatus is fitted with a cooling arrange- ^ — 
ment, which, by means of a slow circulation of water, pre- 
vente the temperature of the electrolyte rising above 35° C., 
even with long continued use and heavy currents. 

The primary coils of the Siemens & Halske inductors are 
specially designed to work with dius of supply mains 
from 220 to 110 volts, no controlling resist- 
ance being necessary to obtain the maximum 
spark length. The break works satisfactorily 
from alternating current mains. 

Fig. 2 shows the discharge obtained from 
a 80 om. inductor, copied from a photograph 
taken with an exposure of two seconds. 

The firm supplies a Röntgen ray outfit 


Fia. 4. 


specially adapted for use with. this break 
This is illustrated in fig. 3. With this ar- 
páratus ordinary Róatgen photographs can be. 
taken with an exposure of two seconds, and . 
photographs of the human trunk in 10 seconds, 
without the aid of a fluorescent screen. Fig. 4 
shows the instantaneous character of the break, 
the ordinates representing current and the 
absciss time. 


THE STRESSES IN CRANK- 
SHAFTS. 


Apropos of this question, the indicator diagrams 
shown on the next page bave been sent to ur, 
and may prove both interesting and instructive, 
having been taken under peculiar ciroum- 
stances. The diagrams are from an engine 
direct coupled to a traction generator. The 
engines are of compound tandem type, and 
the — were taken simultaneously from 
each cylinder, by à couple of indicators with 
springs ,',th and zoth scale. 
The right-hand, or front end cards, bad 
already been taken, and show a fairly steady 
load, the maximum .and minimum diagram 
having been since inked in before photo- 
graphing; the space between these ap 
dark, being filled with a large number of in- 
termediate lines made by keeping the pencil 
ressed to the paper for a considerable time, 
t these have not been inked over. The 
two-way cocks were then turned to take 
the diagrams from the back ends of the 
cylinders, and dark shaded areas were traced 
out during namerous revolations of the in- 
dicator cylinder with the pencil applied. 
While the pencil was still in contact, the circuit 
breaker went out, on account of a sudden 
demand for current on the line, or from some 
short circuit; and when the cards were re- 
moved from the instrument the high pressure 
card was found to have had two very full lines 
traced on it, as ahown. As the engines revolved 
about four times per second, these two full Fido. д. 
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diagrams represent а time duration of nearly half a second 
(379), during which the engine was responding to a large 
mand for current before the circuit breaker went out. 
It is possible, of course, that simultaneous indications 
from the other end of the cylinder might show a full 
diagram, both preceding and following strokes 


SOALE fy. 


shown in the figures obtained, which would imply a 
duration a little more extended, or 625 of a second. 
Possibly the mean of half a second is fairly correct. 
Turning to the low ure cylinder, the same effect 
is seen in two very full inked-in diagrams, followed by 
a line of very low indeed, the lowest line of the low 
per diagram being evidently drawn after the circuit 

reaker had gone out. Negative work is shown by this 
lower line, the area below the atmosphere being greater than 
the area above it. A deal is to be learned from these 
figures. They tell us that the energy called for by the line 
was such as to swallow up so much fly-wheel energy as to 
slow down the engines in a couple of revolutions, until steam 
was admitted by the governor to the fullest extent. At this 
moment the breaker went ont from excess current, but not 
before the crankshaft had been made to transmit the stresses 
indicated. The probability is, therefore, that the aged of 
action of a circuit breaker is fairly good; that the stress 
caused by a sudden flush of current is dealt with at once by 
ое D and that xs marimum «пры stress is that 

ue to on the piston, acting at the full leverage 
of the ie Our correspondent, Mr. Taylor, as well 
as our previons contributor, appear both to have arrived at 
the same conclusion. A little confusion seems to have arisen 
merely on questions of detail. The designing of a shaft for 
a stress approximated at 50 per cent. in excess of the 
maximum steady power of an engine, was intended to repre- 
sent the excess of the maximum torsion on the shaft, due to 
crank- above the mean torsion. This is usually con- 
sidered a good allowance. Then for stresses beyond the fiy- 
wheel, double the stress suddenly applied should be provided 
for. But it is clear that the best circuit breakers will not 
confine such sudden stresses within absolute limits, and such 
being the case, it is the duty of designers so to design, that 
the stresses set up shall not require to bs transmitted through 
the crankshaft, but shall be provided against by К 
design of the generator and fly-wheel in the way of their 
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direct connection. The diagrams herewith show, however, 
that the amount of current going ont thus suddenly did not 
at once attain a maximum. The first figure shows & 
cut-off at about half the stroke, followed next revolution by 
a cut-off at about dle иы EL 

The speed variation е engine is very в or the 
fall action of the governor, so that it is clear 
there was no very serious diminution of speed 
during the first revolution, when the current 
was running up. A second revolution was re- 
quired before the current attained such a flow - 
as to throw out the circuit breaker. These 

lar diagrams were caused, in all proba- 
ility, by the nearly simultaneous starting of a 
number of cars uphill, and it is extremely im- 
probable that a number of cara would ever start 
absolutely together. There would always be so 
much time interval as to give a definite time 
duration to the growth of current volume. 
Enormous stresses are not likely to be caused 
by the cars in ordinary action. The point of 
limit of the circuit breaker will be reached only 
after a definite interval, and the breaker will 
1 and prevent further stress. It is doubtful if 
the suddenness of addition of load can ever 
approximate to the point at which it causes a 
double stress. 

What, however, are the conditions for a 
sudden short circuit, such as might be caused 
by a broken wire? We k, Agen, 
there would be such a fall in voltage, EO 
much in the machine, as to represent a 
distinct time interval in the growth of current, 
and that the protection of the current breaker 
i ething real. We are unaware of any in- 
dicator diagrams having been secured under 
such oonditions. The probability of a dead 
short circuit occurring just when diagrams are 
being taken is very slight indeed, and such 

i could only be secured by actual ex- 
periment, by an intentionally produced short 
circuit, which no station engineer would be 
justifled in doing without special leave. To 
| render the diagrams clearer, it may be added, 
for = ruis to ae Бар a » re- 
. e ordinary load, as shown 
Oy the left-hand figure, is represented by the area between 

loweat bat one and the fourth curves, the large power 
having the third curve for their lower boundary. 

e lowest curve is the lower boundary of the smallest 
of the many diagrams which are included below the 
fourth curve. This fourth curve is the top or steam 
line of the largest diagram develo in the oourse of 
numerous revolutions at ordinary load. The maximum 
power shown by the diagrams from the H.P. cylinder is thus 
about double the maximum ordinary load, and the same is 
shown by the low pressure diagram. The maximum ordinary 
diagram, however, re ts a power much less than 
the rated power of the engines. The maximum reading, 
therefore, is by no means indioative of any seriously faulty 
action on the part of the cirouit breaker. 

The subject is one on which it is desirable that more light 
should be thrown, and we should be pleased to receive 
any diagrams, with particulars, that would farther elucidate 
matters. | 


THE РВАСТІСАІ, LIMITATIONS OF DRY 
BATTERIES. 


DvRiNG the last 10 years a large number of so-called dry 
batteries bave been placed on the market, and as the 
facilities of transport and storage are recognised, additional 
cella are being rapidly introduced. 

These new cells are in many cases only new in name, the 
composition of the great majority being similar, if we 
except one case where it is directed that about a pint of 
water should be poured into the “dry” cell to bring it into 
action, 

The stimulus given to the production of “dry oells" has 
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caused manufacturers to recommend them м being of 
so many amperes capacity, 6-am and 12-ampere 
cella, for example, which is е very misleading description, 
as these cells are simply a form of agglomerate Leclancké¢ in 
which the depolarising amorphous manganese and carbon 
powder takes the place of the agglomerate blocks, while the 
exciting solution of ammoniam chloride is replaced by a 
paste, which is supposed to remain in a moist condition. 

The 6 or 12 amperes referred to could only be ensured 
for a few seconds by short-circuiting the cell, and could not 
be obtained as a working current unless a large number of 
such cells were connected in l. 

As the effective force of all Leclanché elements is lowered 
principally by polarisation, it may be admitted that, if an 
ordinary Leclancké element were made of sufficient size, 
heavy currents could be obtained from it, but experience 
has proved that the volume of depolarisin material bel 
the same in each case, а Leclanché cell having a liqui 
excitant is much more effective than any dry cell. 

Indeed, if the volume in cubic inches of any dry cell be 
ascertained, it will be found that a continuous current of 
more tban 1 milliam per cubic inch (a 7 T) 
cannot be obtained without a rapid fall in É. F., but at 
this rate an average total amount of energy in watt-hours 
equal to about 1*1 times the total volume in cubic inches may 
be got from each oell before the force falls to 1 volt. 

The measurements, taken in order to find the total volume, 
will in most cases be sufficiently accurate if it be taken over 
the zinc cylinder, but as some cells contain a layer of cork, 
or even a series of springs, to admit of 55 due to the 
production of water and ammonia, the effective volume can 
only be ascertained by opening the cell. 

ts much in excess of this valae of 1 milliampere 
per cubic inch require very long intervals of rest, and as the 
energy produced costs about a halfpenny per watt-hour, it 
will be seen that small sized dry cells, although recommended 


for use with small voltage lamps, can only be used efficiently - 


for this purpose for very short periods, with long intervals of 
rest between each period of work. 

If the cost were calculated on the actual commercial value 
of the materials consumed, and if the cells were worked to 
exhaustion, the figure named might be considerably redaced, 
but as it would not be convenient in practice to employ 
an initial voltage largely in excess of the requirements, 
the minimum vol would suffice. The effective life of 
the cells are sup to lie between 1:5 and 1:0 volts, and 


the original average cost of the various cells is taken as the. 


value of the material; for many pur 
siderable amount of useful work could 
which had fallen below the 1-volt level. 


„however, a con- 
got from dry cells 


— — ey 


Chart showing fall of potential to onc volt, at a 
current output equal to one milliampere per cubic 
inch of volume. f 


Fig. 1. 


It will be seen that dry cells are limited in their applica- 
tion if efficiency is to be considered, and where manufacturers 
advocate their use for small incandescent lamps, some dis- 


оше would be prevented if it were olearly understood 
that the lighting could only be depended on for brief periods, 


and that the titles “6” or 12 * ampere cells were only 
trade terms, having no electrical meaning. 
As substitutes for ordinary Leclanché or other primary 


cells, there are many isolated situations where dry cells can 


b» used effectively, as if they are not worked above their limit of 
efficiency, a saving is effected in the oost of the labour and 
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Chart showing fall of Kk. M. F. during thc first siz hours, 
while a constant current equal to one milliampere per 
cubic inch of colume waa being taken ont of the cell. 


Fia. 2. . 


material involved in cleaning and replacing solutions which 
have become exhausted by evaporation or other canses. 
For electric bells, i cells are very useful, as even when 


the voltage of the bas fallen from the usual initial 
voltage of 1°50 to 1:1, the rate of additional voltage fall is 
often extremely slow if more than 1 milliampere per cubic 
inch is not demanded. 

Two curve diagrams are furnished, showing the fall in 
force where a constant current of 1 milliampere per oubic inch 
has been taken from cells. No. 1 diagram shows the 
gradual fall during the whole period covered by the observas 
tions down to a force of 1 volt, while No. 2 diagram 
furnishes the fall during the first six hours, and proves that 
for this particular current value, the force is fairly constant. 

The question of the internal resistance of these cells has 
not been mentioned, but for a cell of, say, 80 cubic inches, 
the resistance will rise from 5 to 3 ohms during use, while 
if stored without being used for 12 months or more the 
resistance is usually found to rise to 1 ohm. 

If used to furnish current for small incandescent lamps 
from ordinary sized dry cells, the periods of lighting should 
be short, and very much less than the periods of rest, or the 
cells should be of large size and proportionate cost, which in 
the case of the ordi consumer would be a sufficient 
reason for the adoption of some other souroe of power. 

Dry cells have been tried for the purpore of producing 
the ignition spark for Petrol motors, but have not given 
satisfactory results for any length of time, unless of a 
cumbersome size, and it may be said that while a wide field 
is available for dry oells, electric lighting or the варріу of 
current to motors cannot be said to be included in their 


sphere of efficiency. 


The Economy of Electrical Working.—Sir Lepel H. 
Griffin, the chairman of the Barma Ruby Minee, told his 
shareholders the other day that the future industrial develop- 
ment of the world belonged to electricity. In consequence 
of the introduction of electricity for working the mines, the 
company is saving in the oost of wood alone £500 per month. 
Tae electrical installation is worked by water-power. 


— 
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ALUMINIUM CONDUCTORS. 


TRANSMISSION LINES.” 


THE important transmission line, which carries the power 
of Snoqualmie Falls to the cities of Seattle and Tacoma, 
Washington, is unique in several particulars, among them 
that it is constructed of aluminium wire. | 

At the plant at the Falls there is a cavity 250 feet below 
the surface of the water, where the water wheels and electric 
generators are located. A steel pipe, 10 feet in diameter, 
leads the water there through a shaft, and thenoe it passes 
into and through the wheels, going finally into a tunnel, 
entering the river again several hundred feet below the Falls. 
There are four water wheels, each of 3,000 н.р. capacity, 
each of which drives an electric generator of corresponding 
capacity. : 

The current is led up through the shaft, down which the 
water goes, on aluminium wires into the trangforming house, 
where the pressure is raised to the enormous figure of 30,000 
volts. It s from the power house over 12 aluminium 
wires, equally divided between two lines of poles. These two 
lines ran 20 miles to Renton, and are there received at a 
station erected for the purpose, where there is а plug board. 
From Renton six wires go to Seattle, while the others go to 
Tacoma. . 

Aluminium tie wires are also used, and soft No. 8 В. & 8. 
gauge wire was found best suited to the work. No elec- 
trolysis at the tie joints can take place with alaminium ties, 
which might be troublesome with iron or copper. 

Line conductors are spliced with the MoIntire joint, which 
consists of a flattened aluminium tube 9 inches long, and 
with walls path of an inch thick, large enough to snugly 
enclose two wires. The whole is given three complete twists 
by special clamping tools, and the joint is complete. 

The Seattle lines contain about 67,000 lbs. of wire, and 
the Tacoma lines 72,000. The line is approximately ‘26 inch 
in diameter for the Seattle circuits, and 23 inch in diameter 
for the Tacoma circuits. 

It is carried on porcemin insulators, which are 44 inches 
high and 63 inches in diameter, weighing 4 lbs. eacb. 
Paraffined locust pins are used, eupporting the lowest part of 
the insulator 4 inches above the cross-arm. Two circuits are 
run on each pole line, one on each side, with a triangular 
spacing of 30 inches between wires. Four wires on the 
lower crogs-arm are spaced on either side, 25 inches and 75 
inches from the centre of the pole; 254 inches above on 
another сгоғв-агш are two wires 40 inches on either side of 
the pole. | 

The crosg-arms are 45 x 6 inches; the poles are mostly 
36 or 40 feet long, with 8-inch or 9-inch tops. In order to 
carry the wires at a uniform grade over the broken ground, 
longer and shorter poles were often ne In some 
places they were 70 feet long. The wholeline is built in the 
most substantial manner. Poles are braced whenever 
necessary, and on all curves, turns, and crossings double 
oross- arms are used. | 


METHODS OF JOINING ALUMINIUM WIRE,* 


The interest in aluminium wire, which is becoming wide- | 


spread on account of the continued high price of copper and 
the possible substitution of the newer metal, extends also to 
the details of the use of such wire in practice. There are 
presented herewith five illustrations of methods recently 
patented in Germany for making joints in aluminium wire, 
and described in one of our German contemporaries. 

It is well known that it is an exceedingly difficult matter 
to solder aluminium, At the same time when a mechanical 
Joint is made it is necessary that all the parts of it should be 
of aluminium, otherwise an electrolytic action will take place 
which will be very detrimental. 

In fig. 1 is shown a simple connector, consisting of a 
slotted tube of aluminium with the end holes slightly coned. 
The wire ends are thrust throngh from the outside, bent 
around through the slotted hole, their ends upset by means 
of a hammer and hand vice, and then drawn back to the 
position shown. Fig. 2 is too simple to need description. 
After the halves of this clamp have been screwed together it 


— 
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is made fast by a pin driven through the threaded part. Fig. 
3 shows an arrangement for clamping cables, This, it will be 
seen, is simply a short tube with numerous set-screws in it, 
so arranged that they will bind tightly the end of the 


cable into the tube. In fig. 4 a simple and ingenious 
arrangement is displayed. It consists of a double-coned 
aluminium tube. A round conical wedge, having an axial 
hole through it, is started on the middle wire of each cable 
end. When the two are thrust into the opposite ends of the 
coupling, the butts of the wedges meet, driving the wedges 
home, as shown in the illustration, and expanding the cable 
во it cannot pull ont through the ends. Fig. 5 is a simple 
screw coupling, with expanded ends, the whole being made 
in two longitudinal halves. This is intended for large wires 
and cables, and is said to be satisfactory in operation. None 


of these methods seems to be any more satisfactory than 
some of the tube uniens used in this country. A good, 
simple, and satisfactory joint may be made as follows: Take 
a sheet of aluminium, of a thickness of about one-quarter 
the diameter of the wire, and cut strips of it so that each 
edge may be rolled around a mandrel toward the middle, to 
form, when this is done, а sort of twin tube. One wire end 
inserted in each of these tubular channels, and the whole 
then vigorously twisted with two pairs of pliers or monkey- 
wrenchers, makes а good, solid, and substantial, if unsightly, 
joint. | 

Aocording to the German paper Elek. Auz., the Allge- 
meine Electricitäts Gesellschaft, of Berlin, recently issued a 
note discussing briefly the advantages of aluminium for oon- 
ductors. Bare aluminium wire is furnished down to a 
diameter of 0°05 inch at 80 cents per Ib., so that the price 
is 35 to 45 per cent. lower than that of bare copper wire of 
equal resistance. Aluminium is especially recommended for 
trolley wire. The company claim, says the Electrical World 
digest, to have found a perfect method of joining at the 
factory, which enables them to supply continuous wire in 
any length up to a weight of 660 lbs. For other splices 
they supply aluminium connecting sleeves and a liquid solder 
with which to fill them. 


ELECTRICITY ON CANALS. 


SINCE the introduction of railways, canals have been very 
much neglected. While railways have had the advantage of 
every advance in engineering, canals, up to the beginning 
of the last decade, have remained in much the same state as 
they were at the beginning of the century. 

Germany has taken a leading part in the modern ann 
ment of canal traffic. This began with the deepening of the 
Plau Canal, to adapt it to carry ships of 450 tons burden, 
and the construction of the Oder-Spree canal to take ships 
of similar size. It had become evident that the canals for 
ships of 100 to 150 tons burden could not compete with 
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modern railways (the old English canals carried vessels of 80 
to 80 tons only), and a 450-ton ship was fixed upon as the 
type for a single canal. To still further reduce freights by 
increasing the tonnage, the Prussian Government decided on 
a canal profile, for future undertakings, adapted to take ships 
of 600 to 750 tons burden. 

The first of these modern waterways was the now com- 
pleted canal from Dortmund to Emsbifen. The latest 
advances in engineering were utilised in the mechanical 
arrangements throughout the length of this canal, since 
these are known to have an important influence on the cost 
of transmission of goods. Naturally, electricity plays an 
important part in the service of the canal, The import of 
Swedish iron ores, and the export of Westphalian coal, furnish 
the principal cargoes for the new waterway. 

At the terminal harbour of the canal at Emden, Siemens 
and Halske have erected a central station, which supplies 
continuous current at 500 volta for power, and at 2 x 220 
volts for lighting. An accumulator battery serves at the 
game time for sub-dividing the voltage for lighting, and as a 
buffer battery. The central station, when completed, will 
contain three sets of machines, each of 100 H.P., two seta 
having been already erected. Provisionally, three electrically- 
driven travelling cranes have been erected in the harbour 
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(fig. p Each of these oranes is capable of lifting 
2.500 kg., the? mechanical parts having e by a 


Hamburg firm. More oranes are projected, and also a 
floating dock, with pumping ‘machinery, worked by elec- 


АЙ the work at the locks is ‘done by electricity. In iron 


casings at each side of the gates, motors with switch appa- 
ratus are placed (fig. 2). They open and close the sluices 
for connecting the lock with the upper or lower canal, work 
the lock gates, and pull the ships into and out of the lock 
by means of two capstans. The motors may be driven by 
means of a key on the spot, or from the steering house 
(fig. 3). Here, to the right of the window, is a desk with 
switches, from which the whole lock can be overlooked, and 
all the movements of gates, &c., effected by a simple lever. 
It is evident that these arrangements will very much shorten 
the time of waiting at docks, The power being supplied by 
a small turbine is very cheap. 

At night the locks are illuminated by arc and glow lamps. 
In the harbour, at Münster, an electric grain elevator has 
been erected. 

A towing locomotive, recently introduced by Siemens and 

Halske, is likely to contribute much to the economical work- 
ing of canal traffic. This locomotive has been thoroughly 
tested on the Finoro Canal, near Eberswalde. Difficult parts 
of the bank near factories, £c., are traversed by means of 
light bridges (fig. 4). For medium sized and small canals, 
one rail is sufficient, stability being attained by weakly 
loaded lateral wheels running on the ground. Fig. 5 
‚т the locomotive running оп а normal section of the 
track. 
The most important aspect of this new invention is the 
extraordinary economy which is claimed for it. On canals 
with sufficient traffic (from 500,000 tons per annum and 
upwards), neither steamer nor horses can compete with it. 
It has been calculated that for a traffic of 10 million tons 
per annum there would be a saving of 40 per cent. to 50 
per cent. ав compared with steamers. The great destruction 
of b canals by the backwash of steamers is evidently 
avoided. 

The electric en for working this electric system of 
traction for ded wil best be drawn from industrial 
centres arising along the side of the canal, and locks, 
cranes, &., can be supplied with electricity from the traction 


main. 

` The only element of the prime cost of manufactured 
articles which is now likely to be much reduced, is the cost 
of transport, and the introduction of electric traction on 
canals may have a very important influence in this direction, 
if the calculations of Siemens & Halske are verified in 
applications of this invention on a large scale. Possibly this 
Invention may effect the financial salvation of the Manohester 


Ship 


THE ELECTRICAL ENGINEERS’ SWISS TOUR. 


(Continued from page 554.) 

On Wednesday, September 6th, the first item on the pro- 
gramme was a meeting of the members of the Institution at 
the Polytechnikum, at 10 o'clock. In 
spite of the countervailing attractions, 
including a visit to the Landes Museum 
—which contains a most interesting 
collection of antiquities and other curios 
—there was a attendance. The 
President opened the ings, thank- 
ing the directors of the Polytechnikum 
for kindly placing the meeting room at 
the di of the Institution, and ex- 
pressing regret at the absence of Mr. 
E. Huber, who was unable to read his 
promised paper on account of Colonel 
Huber's illness. Professor Gnehm 
having delivered a short address of wel- 
come to the meeting, the President next 
explained the arrangements for the visit 
to the Polytechnikum, to take place in 
the afternoon, stating that severai of the 
professors had broken their holidays and 
retarned to Ziirich in order to conduct 
the visitors through the laboratories. 

The secre then read a paper, 
written by Dr. Amsler, оп “The Con- 
struction of Hydraulic Works.” This 
paper will appear in the Proceedings of 
the Institution in the ordinary course, 
A short discussion ensued; Mr. Kapp 
said that he used to be at Schaffhausen, 
and narrated an experience which he met with there; certain 
consumers having complained that they could not get suffi- 
cient power from their motore, after two days’ investigation it 
was found that the oil in the bearings got thick during the 
1 о * when cet oil а gis the piena nH 
appe speaker pointed ont wiss municipalities, 
in taking over an undertaking, did not confiscate the property 
as in England, but bought up the shares at their market value. 
Prof. Perry said that engineers never set eyes on a waterfall 


but they immediately wanted to use it; Nia would 
soon be bere, except on Sundays, when no doubt there would 
be an extra for seeing it! He was glad to receive the 

pil of Prof. J. 


information in the paper, having been a 
Thomson, who formulated the theory of the turbine. The 
lowness of the falls nsed—10 or 15 feet—was noticeable. He 
believed that a higher turbine speed would be advantageous ; 
for a given fall the speed could be predetermined according 
to theory, but an tnessential rule was that requiring a 
зза a Bection for the path of the water, and if this 
were abandoned, it would be possible to work at three times 
the usual speed without great loss. Prof. Prásil made a 
lengthy communication in German, outlining a method of 
* transforming " the water pressure, which promised good 
resulte ; on the President's invitation the speaker promised to 
Prepare an account of the system for inclusion in the Proceedings. 

. Addenbrooke regretted the backward state of England 
as regards power transmission, especially referring to the 
excessive cost of underground lines. At starting, when the 
demand is indefinite, it is essential to pioneer with overhead 
lines, to find out where and in what magnitude the demand 
exists. The discussion was ultimately postponed to the 
next meeting in London, and a vote of thanks to the writer 
of the paper was passed with acclamation. Profs. Threlfall 

Carus- Wilson, as oe Greater Britain, moved 
and seconded a vote of to the directors of the Poly- 
technikum, which was heartily acoorded. The meeting was 
then adjourned. : 

At midday the party assembled in force at the Tonhalle, 
where our Swiss hosts were to be entertained to lunch. 
As usual, the courses were beguiled with es and music. 
Prof. Thompson toasted “ The President of the Swiss Federa- 
tion," Prof. Perry “ The Queen." Mr. Raworth, in proposing 

rity to the Swiss electrical industry, said that one's first 
impression of Switzerland was that the land wanted rolli 
ore anything could be done with it. The ocopy-boo 
maxims which we traced in our youth and disbelieved, we 
here saw realized. The Swiss had made heroic efforts in the 
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cause of freedom, and Mr. Raworth deduced that the reason 
why one never saw a “drunk and incapable” in Ziirich was 
because there were во few police ! 


Prof. Wyssling having toasted “ Electrical Industry in 
all Countries,” the p 


P n ceremony of the day took place 
—the presentation, by Mrs. Thompson, of three illuminated 
albums, containing the signatures of the visitors, to Mr. Max 
Huber on behalf of Colonel Huber, Mr. C. E. L. Brown, and 
Prof. Wyssling, as tokens of gratitude for their kindness, and 
souvenirs of the occasion. The presentation aroused great 
enthusiasm, and the acknowledgments of the recipients were 
heartily cheered. Mr. Brown’s speech we give in full, both 
on account of his extraordi popularity, and of the fact 
that on no other occasion was he prevailed upon to speak :— 


this occasion to propose the continued success of the of 
eee a ы ри a 
member. 


Mr. Mordey, and a Swiss gentleman, also addressed the 


meeting. The proceedings soon afterwards closed, and the 
visitors dispersed for the time. 

Many went on at once to Lucerne, to seize the opportunity 
of arriving there by daylight ; a considerable number, how- 
: ever, gathered at the Pol at 3 p.m. to inspect the 

5 Prof. dui onoe more ed to di = 
tiate the into four groups, the operator being hi 
umbrella, Fic А he wielded with as much dexterity as if it 
had been an equation ! 

The department of most interest to our party wae, of course, 
that of Physics, over which we were condu by Prof. 
Weber himself and Prof. Pernet. The laboratories are 
situated ina handsome building, large enough to take in the 
whole of one of our technical colleges, and fitted up in a 
manner showing that ample funds are at the command of 
the directors, in this respect presenting a lamentable contrast 
with our own. Be it remembered, however, that this 
University—for it is no less—is maintained and equipped by 
the Federal Government, and that it is the only one of the 
kind in the Federation. : 
pose to desoribe the laboratories in detail ; 
the apparatus, for the most part, resembles that in use in our 
leges, and we did not observe any marked advances 
on our own practice or methods of teaching, so far as could 
be seen in a somewhat hurried inspection. The laboratories 
were divided up into many small rooms, containing a tus 
for different subjecta of experiment. We were struck by the 
number of tangent galvanometers scattered about. езе 
are certainly simple and useful instruments, but we are glad 
to think that we, in this country, have practically emerged 
from the state when the tangent galvanometer pervaded our 
laboratories! We und that the usual ratio of students 
to demonstrators was 10 to 1, not including honorary 
demonstrators ; this com favourably with the conditions 
at home, where often twice as many students are dependent 
on one long-suffering demonstrator—here, again, the lack of 
funds is felt. 

There were several dynamos, alternators, motors, and 
transformers, but most of them were of amall size ; secondary 
cells on trucks, resistance frames (manganin strip in zig-zags 

ie „ artificial cable of glow lamps and 
condensers, and numberless glazed Cases ith 

pparatus. We only saw one d 


may have been somewhere in the department. We came 
away feeling reassured as to the pre-supposed backward state 
of our electro-technical laboratories. 

The Mechanical Engineering department is at present in 
course of construction ; we were informed that up to now 
the department has been practically non-existent. A very 
complete installation is, however, ponp pas down, including a 
Niclausse and a Salzer multitubalar boiler, and two vertical 
boilers, a 150-H. P. triple EPS engine driving a three- 
phase fly-wheel alternator and a dynamo, arranged thus :— 

І.Р.  "Three-phase LP. 


H.P. 
cylinder alternator су Dynamo cylinder 


their sorrow. 


wi 
Arsonval, and none of the 


pumps, raising water to an elevated reservoir, whence it 
may g m for driving hydraulic i са of 
various team pressures up to 300 паге 
inch will be employed. А travelling crane driven 55 thier 
phase motors spans the engine room. Altogether it will be 
a most excellent training school, based, we learnt, upon 
English and American examples. | 

Testing of materials is carried on in a separate building, 
which is well equipped for the papo; we were told that 
manufacturers and others send their products thither to be 
tested. The Chemistry department wás, of course, beyond 
praise; however, we need not go into particulars in this case. 

After the inspection of the Polytechnikum the visitors 
proceeded to Lucerne, arriving there in darkness, much to 


(То be continued.) 


REVIEW. 


—— 


Compulsory Licenses under the Patents Act. Crown 8vo. 
By J. W. Соврох, Esq., of the Middle Temple, Barrister- 
at-Law. Stevens and Haynes, 1899. 


The casual reader will almost be tempted to ask, What 
are they?” An answer to this question, couched in the 
most graceful language, will be found in Mr. Gordon’s latest 
work. Well qualified for the task in hand, he has prodaoed 
& book upon an obscure, yet important branch of law, which 
will form a weloome addition to the library of the lawyer and 
to the office of the patent agent. 

Before attempting to criticise the result of the author's 
labours, it may, perhaps, be of interest to take this oppor- 
tunity of giving a short explanation of the com ry 
license. If any precedent for such conduct on the part of 
а reviewer is asked for, it is sufficient to mention Lord 
Macaulay’s essay on Warren Hastings! 

The com license has ita origin in the 22nd Section 
of the Patenta, Designs and Trademarks Act of 1888. The 
effect of that section—which, in point of fact, forms the 
theme p 5 Pi mud e if an Нуру in 
respect of w a patent n granted is (a) not 
being worked at all, or (b) not being worked on a sufficiently 
large scale, having regard to the public demand for it, or (c) 
if the patent right controls the use by another person of 
another invention; in any of these cases the Board of Trade 
may, upon proof of default by the patentee to grant licenses 
upon reasonable terms, order the grant of such licenses upon 
such terms as the Board may consider just. 

A little reflection will show that this enactment is founded 
npon the first principles of justice. A patentee who obtains 
the sole right “ to make, use, exercise, and vend” a certain 
commodity, is the rietor of a monopoly, and he must not 
be allowed to exercise that monopoly unfairly. It being to 
the interest of the pablic to encourage invention, so also is 
it in the common interest to bring the results of the inven- 
tive faculty within reach of all. Therefore, if, for some 
reason of his own, the patentee refrains from manufacturing 
or licensing the manufacture of his goods in this country, he 
may be compelled to do во by the Board of Trade. To show 
the evil which may result from “dog in the manger" policy 
on the part of a patentee, Mr. Gordon quotes the following 
passage from a speech made by Mr. Chamberlain in 1883 
when the Bill was before Parliament :—“ In consequence of 
the patentee refusing to grant licenses in this country, the 
manufacture of artificial colours derived from coal tar has 
almost entirely gone to Germany.” 

The few cases which have arisen have been referred by the 
Board to a legal arbitrator, who, after hearing the evidence 
and counsel for the parties, makes a report, upon which the 
Board bases its decision. 

The jurisdiction which is thus conferred upon the Board 
of e, which is really nothing more than a committee of 
the Privy Council, has only been exercised within the last 
two years. This delay was mainly caused by the fact that it 


could not have been brought into play in connection with 


any patent granted prior to 1883. Unwillingness to tread upon 
mAn soil may also have been a deterrent. In the few cases 
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which have already been heard the expense has been very 
large. This is partly due to the fact that both petitioner 
and patentee have, in a sense, being taking a leap іп the 
dark. Unable to foretell the points in the evidence which 
would have any effect upon the mind of the arbitrator, they 
have found it necessary to fortify themeelves against every 
contingency, by calling numerous witnesses, and employ- 
ing the most eminent counsel. 

We need hardly remark that the above is a very bare 
outline, indeed, of the history and origin of this important 
section. Our author has dealt with the whole question in 
the first chapter of his work, through which there rans a 
note of favour towards the public, as against the patentee 
who takes an unwarrantable advantage of the privileges con- 
ferred upon bim. о | 

Bearing in mind the paucity of cases, and the chaos which 
exists with regard to rules of procedure, &c., in this extra- 
ordinary tribunal, it will at once be seen that Mr. Gordon's 
task has been by no means a light one. In an ordinary legal 
text-book, dealing with some topic of frequent discussion in 


courts of law, abstract оны, unsupported by references 


to decided cases, are not of much use to the practising lawyer. 
Bat we must not jadge this work side by side with the tomes 
which fill the lawyer’s book-shelf. The author has worked, 
ав it is stated in the preface, “in an uncultivated field.” 
That field must from time to time be traversed by the patent 
agent or the legal practitioner, who, in the absence of assistance 
from the law reporte, will have to base his opinion upon first 
principles, In such a predicament the carefully reasoned 
argumenta and valuable suggestions of Mr. Gordon, illustrated 
and perfected by reference to the few cases which have 
спат been heard by the referees, will be of considerable 
value. 

We may regard this work as a guide to those who find 
themselves compelled to seek the assistance of the Board of 
Trade in order to obtain leave to work or vend any patented 
invention. No step which must be taken for this purpose 
has been neglected by Mr. Gordon, though, of course, it 
should be remembered that the procedure which he recom- 
mends is for the most part based upon his own wide expe- 
rience in all matters connected with the law of patente. 

The first chapter deals with the history of the 22nd 
Section of the Patents, &c., Act of 1883. It is pointed out 
that in addition to the relief which is thereby granted, the 
Courts have always had power to deal with a defaulting 
patentee. Thus, іп the very patent itself, there is a proviso 
to the effect that if the grant is at any time found to be 
contrary to law, “or prejudicial to our subjects in general, 
it may be revoked.” The exercise of this power has been 
neglected for some reason by the Courts. 

In the third chapter the nature and jarisdiction of the 
tribunal is fully disonssed. Two of its more prominent 
defects are more particularly крш (а) it is in no wa 
bound by, or subject to, the High Court; (5) the referee is 
merely present to make a report to the Board of Trade, which 
decides whether the petition shall be dismissed or not. 

In Chapters 1V. and V. the author points out who may be 
parties to the proceeding, and what relief may be claimed. 

Perhaps the most шон ant part of the work is contained 

in Chapter VI. Reading this chapter together with the 
skeleton of a deed of license which is printed in Appendix 
IV., the legal practitioner will find an explanation of every 
clanse in that lengthy and difficult document. 
In the chapter on Procedure, a summary is given of the 
relief which should be asked for in the petition. This must 
contain a statement of the petitioner's interest, showing 
plainly (a) the facts which give the petitioner the right of 
applying to the Board of Trade; (ö) the facts from which 
it can be inferred that the order, if made, will actually enure 
for the petitioner’s benefit. The enforcement of the order 
of the Board of Trade is left in the hands of the Court, to 
which an application for a mandamus must be made. 

In the ninth chapter the author makes a few valuable 
suggestions as to procedure which should be adopted in cases 
before the Board of Trade. | 

While the text of the book, as we have already observed, 
unavoidably consists, to a large extent, of speculation on the 
part of the author, its practical value is very greatly enhanced 
by the Appendices. Of these, the first comprises 8 complete 
report of all the cases which has hitherto been heard by the 
Board of Trade. The text of certain statutes dealing with 


patent rights is also to be found at the end of the work. 
These, in addition to the selected Rules of the Supreme Court, 
the Crown Office, and the Patent Office, render the book 
very handy as a work of reference, Amongst the forms 
ocours the skeleton of a deed of license annotated care- 
fully explained by foot notes, referenoes to rulee, cases, and 
: 5 h h haps, be ed later 
n index, which might, perha improved in a 
edition by an alphabetical аен of the sub-headings, 
completes a work which we can confidently recommend to 
the lawyer and the patent agent as a handy legal guide—to 
the la as an interesting dissertation upon an important 
branch of the patent law. 


CORRESPONDENCE. 


Single-Phase Motors. | 


My attention has been drawn to Mr. Eborall’s article on 
single-phase motors, which was published in your issue for 
the week ending September 29th, and in which the following 
passage occurs:—“To sum up, the design of the Hey- 
land motors, with regard to the starting device, is along lines 
directly opposed to generally accepted practice, insomuch as 
the starting coile, causing the Пах of great difference, 
bk a much smaller self-induction than that of the running 
coils.” 

I should like the author of the above article to look up my 
patent specification, No. 24,098, accepted on August 26th, 
1893, in which I describe a method of, and apparatus for, 
starting non-gynchronoussingle-phase alternate current motors. 
Among the methods claimed therein is one which does not 
involve the use of any auxiliary apparatus, and consista of 
the use of a second or additional winding of greater or less 
self-induction than the running winding. I further illustrate 
my meaning by a sketch (fig. 1) in which oneof the windings 
is represented as being a drum winding, and the other as a 
ring winding, and I distinctly state that either may be used 
as the starting winding. | 

Mr. Eborall will see from this that the device which he 
claims to be a new departure, due to Mr. Heyland, was patented 
by me nearly seven years ago. 

C. E. L. Brown. 


Baden. 


The Sunderland Tenders. 


I have noticed your paragraph on page 568 in your current 
issue, which seta forth К complaint from a firm which тесеп 
tendered to this Corporation for four steam dynamos, an 
which firm takes objection to the non-publication of the 
figures of the several tenders. It has been the rule of this 
Council for several years past not to divalge the prices of 
any tender received, and as a responsible official, I have no 
option, of course, but to conform with this resolution. 

I do object, however, to the suggestion that local influence 
is brought to bear upon whomsoever may be responsible for 


_ adjudicating upon tenders. І am the official who is solely 


responsible in this matter, and from three tenders selected 
by me, my committee made a final selection. I will hardly 
deign to repudiate any asseveration that local influence has 
biassed my selection, Your correspondent may say that 
it is not intended to affirm such a disgraceful suggestion, 
but in my opinion, if the inflaence be made to bear 
on the committee, and by them on, their engineer, the 
latter would be as criminally responsible as if he permitted 
any direct pressure to influence him. As a matter of 
fact, in this case, though the local firm was not absolutel 

the lowest, there was so little difference between them an 

the lowest, that the contract was naturally given to the local 
firm. Asa matter of fact, in the last extension the contract 
was given to the Silvertown Company, so that it is not 
always the local firm which gets the contract. I may add, 
further, that every tender on this occasion, as on other occa- 
sions, received every consideration, both from me and from 


my committee. 
John F. C. Snell, 
Borough Electrical Engineer. 


Sunderland, October 7th, 1899. 
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Singular Occurrence at Hastings Electricity Works. 


On Friday last, for some reason which I am at present 
unable to apan, the whole of our alternators running at 
the time nly cessed to generate, apparently through the 
failure of the exciting cironit. I am sending you a full 
report of what happened before and after the event, hoping 
that some of your readers may be able to snggest some 
cause for the apparently sudden demagnetisation of the alter- 
nator. 


L. Andrews. 
| Borough Electrical Engineer. 
Hastings, October 10th, 1899. i 


On Thursday last, at 5.50 p.m., when the front line lamps were 
switched on, our No. 2 alternator flashed to poles, at the same time a 
short circuit occurred on the even number lamps on the front line 


wi 
No. 3 alternator flashed to pole - pieces; this was almost immediately 


denly, leaving the works in darkness. The alternators run- 
ning at the time were switched out of parallel, and an attempt was 
made to run them up on separate circuits, but finding they would not 
excite, it was concluded that the exciter had broken down. The field 
bus bars were then switched on to the spare exciter, with the desired 
effect. All lights were on within three minutes of the first 
breakdown. The exciter which would not excite was then overhauled, 
and as no fault could be found upon it, it was entirely disconnected 
from the switchboard, and connected up with temporary wires and 
switching arrangements to the field of the spare alternator. These 
arrangements had barely been completed before they were called 
into use by tha failare of a coil on No. 3 alternator apparently 
damaged by the flashing to poles earlier in the evening. For the rest 
ofthe e all went well The fault on the front was located and 
found to be in the temporary joint that had been made u the 

section the previous day. This was again d on 
Saturday, and when tested proved satisfactory; but on Baturday 
right the same section of main broke down, though this time 
100 yards away from the first fault. As, however, we had this night 
isolated the public lighting from the private lighting, the trouble was 
this time confined to the even number public lamps wost of Warrior 


Bquare. 
I have endeavoured to ascertain the real order in which the above 


h tension 


ascertain, though I ex to find it in a transformer. 
ase chives ыы: 


must have ocourred 
ve putting 


‘being 
| potential 2,000 volts above earth; but the 
inner potential of the private lighting circuits was already 3,000 volts 
therefore the potential of the 


convinced that the failure was not caused the o of the 
shunt circuit of the exciter, as I at first thought it might be, as 
everyone agrees that the interruption of the lights was and 


instantaneous, as if they had been switched off, whereas I have since 
ascertained by experiment that when the shunt circuit is broken the 
lights do not entirely die out for about 10 seconds ; on the other hand, 
I have м те been unable to prove that even if the 3 
current could be traced to have got into the field current, it woul 

have completely and instantaneously demagnetised the fields. I 
have endeavoured to clear up this point by short circuiting an alter- 
nator running considerably below normal speed across the exciter, 
but the demagnetising effect was practically ni. 


[We shall be p to receive any observations which 
our readers may be able to make with a view to solving Mr. 
Andrews’s problem.—Eps. Егкс. Rzv.]. 


LONDON COUNTY COUNOIL. 


Тнв Council, on reassem иа Tuesday, again adjourned the con- 
иша of a proposal to establish a municipal telephone system in 


ELzeoraic TRACTION. 


tric traction might be жароо, 
The Committee now stated that they had arranged with t 
sulting engineer the heads of an agreement under which he would 
undertake the work. These heads, which it may be well to place on 
record, are as follows :— 


1, Prof. Kennedy to be employed as the engineerin charge of the work of 
applying mechanical traction to an experimental line of tramway from West- 
minster Bridge to Lower Tooting and to certain new tramways and light rail- 
ways which the Council is, by means of oy a for orders under the 
төвүн Act, 1870, and the Light Railways Act, 1896, about to seek power to 
construct. . 

2. The duties of the said engineer shall include all the necessary and usual 
duties of an engineer in charge of such work, and shall in particular include 
the following duties—To devise and work out in detail the scheme or schemes 
for systems of electrical traction. To prepare all the necessary drawings in 
connection with such scheme or schemes, and submit estimates to the High- 
ways Committee. To prepare the necessary plans and estimates tor deposit 
with the Board of Trade and the Light Railway Commissioners, and to give 
evidenoe in support of the schemes. To prepare complete specifications for 
the whole of the work to place before the Highways Committee. All designs, 
plans, specifications, estimates, and other documents connected with the 
schemes shall be the property of the Council. АП plans, specifications, esti- 
mates, and other documents shall at all times during the preparation and 
carrying out of the schemes, be open for inspection by any official of the 
Council duly authorised by the Highways Committee. To advise as to tenders 
when these have been sent in. The whole of the work will be done to tenders 
from outside if thought best, but, if preven no doubt а considerable portion 
of the work in the streets as well as the actual work of building the generatin 
stations, might be done by the Counoil itself. During construction the princip 
duties of the engineer will be as follows—To рше the whole of the work, 

roviding at his own cost a drawing office with drawing office staff, as well as 

e engineers in charge of the construction of the line and of the erection of the 


machinery at the genera station or stations. To inspect and test all the 
material, ap tus, or machinery at the manufacturers’ works either at home 
or abroad. To pay at his own cost all salaries, travelling and office expenses of 


all engineers, inspectors, and draughtemen whether at home or abroad, and all 
outgo ngs of every kind. The engineer's duties in reference to buildings to be 
confined to the preparing and supplying of general-arrangement drawings only, 
cere all the engine and boiler foundations, boiler setting, openings in walls, 
&o. and in general any other matters specialy pertaining to the machinery: 
beyond this the engineer to have nothing to do with the buildings, nor with the 
x auque of the clerk of the works to the buildings. Y : 

The remuneration to be paid to the said engineer shall be as follows: 
(a) He shall be paid a commission of 4 per cent. on the cost of the experi- 
mental line, exclusive of buildings, and also on the cost of such of the proposed 
electrical tramways and light railways, exolusive of buildings, as the Council 
may obtain powers next year to construct on the applications now about to be 
made, and a commission of 1 per cent. on the cost of the buildings. (b) In no 
case, other than the experimental line, shall the commission be paid upon more 
than £16,000 a mile, including equipment. (о) In calculating the amount проз 
which commission ів to be paid, the cost to be included in рео, of cars shall 
be the cost of the number mentioned in Mr. Kennedy’s printed report, namely, 
» cars per mile. (d) If the Council should fail to obtain power to construct, or 
should determine not to construct, or not to continue the construction of, any 
of the said tramways or light railways, Prof. Kennedy shall be paid in respect 
of the services rendered by him in connection with the applications with regard 
to tramways or um railways which the Council shall fail to obtain power to 
construct, or shall decide not to construct, such sum as the Council's chief 
engineer shall fix.. (e) If the Council shall fail to obtain power, or shall decide 
not, to construct any of the tramwaysor light railways except the experimental 
line, Prof. Kennedy's commission on the cost of the experimental line shall be 
at the rate of 5 Рет cent. (f) Prof. Kennedy shall receive no commission on 
the amount paid for property acquired for street widenings, or on the cost of 
the removal of gas and water pipes or other pipes or wires, or of the re-paving 
or alteration of any portion of the roads other than that occupied by the 
канн or light railways, and 18 inches beyond the outer rail on each side 


thereo 
p THs Отивнвар TROLLEY SysTEM. 


Next week the Council will consider a long report by the Highways 
Committee in reference to the proposed app ons to the Light 
Railway Oommissioners for the construction of light railways in 
a ^ N of rye re the гова ане зу па "i 

ennedy is y engaged e preparation of p and esti- 
mates for submission to the Light Railway Commissioners. He has 
expressed the opinion that the cost of light railways for underground 
or conduit electrical traction will amount to about £15,000 per mile 
of single line, while the cost of construction for overhead electrical 
a и pi £12,000 per mile; ше sr ges шешш їп 
each case mains, rolling stock an wer houses, 
bat not of car sheds, ii А 


Е 
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The Committee farther state :— 


We have given careful consideration to the question whether or not it is 
desirable that tha Council should adopt, for some of the more suburban light 
railways, an overhead system of electrical traction. We have consulted the 
tramways manager and Mr. Kennedy upon this matter, and they have expressed 
the opinion that two of the light railways, namely, that in the Archway Road, 
Islington, and that from West Hill, Wandsworth, rfa Kingston Lane, to the 
county boundary, might advantageously be constructed for overhead traction, 
as the roads through which they would pass are suburban in character, and the 
usual objections to overhead traction do not apply tothem. We have, there- 
fore, based our estimate on the assumption that overhead traction is to be 
adopted for these light railways. The roads along which the light railways 
from Deptford to the Herbert Hospital, and thence to Beresford Square, Wool- 
wich, are also suburban in character, and we should have preferred to suggest 
that overhead traction should be used for the light railways there, and the same 
remark applies also to that portion of the proposed light railway between Lee 
Green and Eltham. Mr. Kennedy and the manager are, however, of opinion 
that the Governinent might raise considerable objection and difficulty if the 
Council were to propose to adopt that system, as it is considered probable that 
it might cause electrical disturbances at the Greenwich Observatory, against 
which possibility the Government is anxious to guard on account of the 
delicate instruments in use there; and we have, thercfore, come to the con- 
clusion that, in the circumstances, it would be expedient that these lines should 
be constructed for an underground system of traction. As regards the other 
light railways which would be on roads where there is already considerable 
traffic, and which are in urban districts, we think that underground electric 
traction should be adopted. 


week 
LIGHTING AMENITIES IN THE East Exp. 


In а batch of reports of work carried out by the Highways Com- 
mittee acting for the Council during the recess, the Committee refer 
to a notice received from the County of London and Brush Provincial 
Electric Lighting Company of intention to lay high and low pressure 
mains in various thoroughfares in the East End. It appeared that 
two of the local authorities, namely, the Vestry of Mile End and the 
Limehouse District Board, whose districts would be affected by the 
proposed works, had called attention to the fact that the order was 
granted in 1897, but that the company had not hitherto taken an 

towards the c out of works under the order, althoug 
under Section 21 (1) thereof the company was required to lay mains 
in Mile End Road and Commercial Road within two years of the date 
of the granting of the order, viz, August 6th, 1897. The action of 
the company in now taking steps to exercise its powers under the 
order ap to bave been caused by the Poplar and Whitechapel 
District Boards having begun to exercise the powers conferred 
their respective orders. The V 
that it had decided to ask the B of Trade to revoke the company’s 
order, in consequence of the failure of the company to comply with 
the require ments of Section 21 (1) above re to. 

Commenting upon the position the Highways Committee said :— 

We are advised that, apart from the fact that the company has not exercised 
its powers within the time prescribed by the order, Шеге appears to be no 
objection to the works referred to in the notice; but, in the circumstances, we 
think that the sanction of the Council to the works referred to in the notice 
should be withheld, as otherwise the local authorities might be hampered in 
their action with regard to the matter. As it was necessary that the Council's 
approval or disapproval of the works referred to in the notice under considers- 
tion should be signitied within one month from tbe receipt thereof, we have, 
acting on behalf of the Council, formally disapproved the works. We have alto 
given instructions for assistance to be rendered to the local authorities by the 
Council's officials should the Board of Trade decide, ав is probable, to hold an 


inquiry in consequence of the application of the Vestry of Mile End Old Town 
for the revocation of the company's order, 


BUSINESS NOTIOES, &o. 


Electrica] Wares Exported. 


Win mins Ост. lira, 1898. Win mino Ост. 10тн, 1899. 
Amsterdam .. .. Value £53 Amsterdam .. e . Value £96 
Antwerp  .. ae oe .. 809 Antwerp . as a bd 68 
Auckland .. xd S ae 85 Auckland .. "s is e 220 
Bangkok .. "m $^ ee 9 Beira ee oe oe .. 118 
Batavia oe ee ee ee 6 Bombay ee ee ee ee 5А 
Boulogne P eae „ 199 Buenos Ayres as ds . 194 
Brisbane 1 x . . 159 К Teleg. mat. 389 
Buenos Ayres. Teleg. mat 16 Canterbury. ee an T 50 
Calcutta ee oe oe ee 616 Cape Town ee ee ee ee 289 
Cape Town. sis 25 .. 526 Oaicutta  .. ©% vé ee 260 
Christiania .. is T€ ee 244 $ Teleg. wire T 50 
Colombo oe .. oo 271 Chinde. Teleg. mat. 1,5760 
Copenhagen T T .. 861 Christiania. Teleg. wire . 162 
Durban vx ex 66 oe 644 East London a ва .. 899 
East London 5 5 {1 [Gibraltar 139 
Gibraltar bss s ae ll Teleg. apparatus .. 185 
Launceston.. ee - - 80 Gothenburg о oe ee 53 
Lyttleton .. T oe T 49 Grenada ec oe a 12 
Madeira  .. oe es a 83 Halifax 5% e is .. 160 
Melbourne ae ee oe ee 45 Hong Kong ee ee ee 672 
Montreal. Teleg. cable 28364 Madras ee os ee ee 101 
Ostend P vå aa К 88 Melbourne .. ès s oe 442 
Port Elizabeth  .. ie . 164 Montreal. Teleg. mat. .. sè 60 
Bt. Petersburg .. өө „ 850 Ostend oe 45 - .. 241 
Shanghai ; "T ©» $e 54 Penang ae T oe es 39 
А Teleg. mat. .. .. 867 Port Elizabeth  .. es wi 91 
A Teleph. mat. 5% 44 St. Petersburg a ЖЕ ee 206 
Stockholm, Teleg. mat. . 867 Singapore, Elec. plant. . . 2,104 
Sydney NS ae 178 Stockholm. Teleg. wire .. 194 
'Triniaad oe ee eo 866 Bydney ee ee eo ee 428 
Wellington .. © ee S 1] Tientsin as ie г< m 17 
15 Teleg. mat. о, 157 Vancouver, Teleg. wire T 72 
Wellington.. Es T ; 847 
Total ee 21,294 Total ee 48,110 


Bankruptcy Proceedings. On Tuesday last week at 
the Oardiff Bankruptcy Court, Sydney Ferris Walker, electrical 
engineer (В. F. Walker & Oo, Cardiff), was up for public examina- 
tion. Debtor raid he had no “Co.” in the business. He had pre- 
viously been in partnership at Nottingham with a Mr. Oliver, upon 
terms which left him to pay off the liabilities. He continued paying 
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us matter is also referred to in our “ Traction Notes” this 


of Mile End Old Town stated 
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his books. At the time of his petition he had a number of a 
in his shops. Asked who taught the apprentices he ied that they 
were taught in various ways. They went through a course. The 
place was very much like an academy. He hada demand for 
the apprentices after they had been trained by , and that was 
one reason why he kept such a large number of them. He was 
the professor. They were his demonstrators, and the apprentices 
did the jobbing work. There was not а lad left bis placa who had 
not learnt his work thoroughly, and is not now earning a good wage. 
He bad two classes of apprentices. In some cases he trained their 
heads, and in other cases he trained their hands. He did not always 
t 50 guineas for training the hande. Questioned with reference to 
Éis miners’ safety lamp patent, which he valued at a quarter of a 
million, debtor said he had issued shares to shareholders in respect 
thereof, and had received under this head a large sum during a period 
of five years. The Official Reociver: Then, had it not been for 
money received from these shares, and money received for premiums 
from apprentices, would you be able to have carried on your business ? 
—I cannot say that without an exhaustive investigation. He esti- 
mated having received several hundreds of pounds in ums from 
apprentices. The money went into the business, but he could not 
say whether the item a in the books. Mr. Belcher, for the 
trastecs, asked that de be ordered to sapply (1) an amended 
deficiency account, and (2) an account showing the premiums 
received from pupils and apprentices during the last five years. The 
debtor made a strong protest against such an order being made. He 
had, he said, to go out to the world to earn his living, and he bad 
already given the trustees aud Official Receiver all the assistance in 


his power. It was absolutely impossible for him to give those figures. 


The Registrar: I am afraid the Bankru Oourt compels you to do 
so. The order was made accordingly, and the examination was ad- 
journed until next court. 

A receiving order has been made at 1 Wm. Upton, 
electrician, Bridge Street, Banbury, Oxon., on debtor's own petition. 

A similar order bas been made against О, Р. В. Pilling, electrician 
Halliwell Road, Bolton, Lancs. 

The adjourned first meeting of creditors was held last Tuesday at 
the London Bankruptcy Oourt under the failure of J. Stewart 
Edwards, electrical engineer, te Court, E.C. The debtor was 


Official Heceiver to be n in bankruptcy. The chairman added 
that the assets included a share in an electrical patent and an 
option over a copper mine in Wales, but he did not regard either 
interest as having much realisable value. 


Liquidations, Dissolutions, &c. — The Cottonwood 
Water-Power and Electric Company holds a mecting on November 
11th, at Winchester House, to receive an account of the winding up 
proceedings from the liquidator (Mr. E. A. King). 

The Prism Globe 8 „Limited, of 57 and 58, Chancery 
Lane, W. O., is winding up voluntarily M tk ag of reconstruction. 
Mr. J. Н. Bardsley, 60, King Street, „ has been appointed 


"The Buperheated Steam Power овараду is winding up voluntarily, 
| ate, S. W., being liquidator. 

We learn that Laing, Wharton & Down, Limited, have 

into voluntary liquidation, Mr. L. Warmington, 804, Coleman 

төн, Ж.О, being appointed liquidator. Mr. Е. Kennedy (of Howard 


—' History of Wireless Telegraphy,” 
by J. J. Fabie. Edinburgh: William Blackwood & Bons. бе. 
Handbuch des Telegraphendienstes der Eisenbahnen, by 
Peter A. Prasch. Wien, Pest, Leipzig: A. Hartleben’s Verlag. 
mar 
“London University Guide and University Correspondence College 
сы London: University Oorrespondence Oollege Press. 
“ Fire Tests with Doors, Nos. 24 and 26," London: 1899, British 
Fire Prevention Committee. 2s. 6d. each. 
„ du Fer," by Oh. Maurain. Paris: Georges Carré 
Nau 


Catalogues.—We have received from the Electrical 
Company, Limited, a list of electrically-driven portable drilling 
machines and electric motors. The list has only about 13 pages, 
but these are exceedingly attractive in their arrangement and in the 
delicacy of the illustrations. The opening page has a few prefatory 
remarks about the enormous progress being made by electric driving, 
and records the fact that the company is developing the motor 
branch of its business so as to keep pace with the in demand. 
At the works there are 11,000 men employed, tarning out 10,000 
dynamos and motors per annum with an aggregate of over 200,000 
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HP. The portable drilling machine with detached portable motor is 
recommended for working upon non-portable parts of large machines, 
and for erecting and repairing jobs, but for the work-bench and in 
factories where articles are turned out in great quantities the com- 
bined drilling machine and motor form a complete and convenient 
apparatus. The motors which come in for general description and 
illastration are of both direct current and three-phase portable types. 
Prices of certain siz:s are given, also of portable drilling apparatus, 
drill stands, and speed drilling machines with three-phase motors. 
Messrs. Cuttrice, Wallis & Oo., Limited, of Leeds, have issued a 
= eee pampbl:t describing and illustrating small dynamos for 
various purposes, including Jaboratory and class work. Smal] motors 
for dental, fan, and other similar purposes, starting and regulating 
resistances, reducing gear, also the “Elmwood” air propellers, and 
“window” propellers for alternating and continuous current, are 


The British Thcmson-Houston Oompany is sending out a circular 
of its double reflector arc lamps as a «оразан to the pamphlet 
recently mentioned. These lamps are claimed to give the maximum 
amount of distribution with the least shadow. The direct rays of 
light, impioging upon the lower porcelain reflector, are reflected 
upon the upper metal refiector and then down upon the work. The 
light is soft, white, and evenly distributed and is suited to the needs 
cf specially find work, and enables a bigh grade of material to be 
prodaced with the same ease and rapidity as when the illumination 
is farnished by daylight. 

Messrs. Dobson & Curtis Bros, of Dablin, send us a copy of their 
list of small electric motors for various purposes with illustrations 


and prices. 

The Trus'y ср Works, Limited, has brought out a new illus- 
trated catalogue giving a general description of the Trusty gas and 
oil engines, with list of sizos and particulars. 

A pocket catalogae and price list of dynamos, motors, and elec- 
trioal appliances bas been issued by Messrs. Webster, Michelson and 
Oo., of Dadley, in which the Dudley O and U ard M type dynamos, 
motors, the Rational engine, &c., are described. Sir Wm. Ingram 
bas, we understand, given the firm the order to light his bungalow at 
Westgate-on-Sea with 5 А “ U ” type (200 16-0 P ) dynamo 
and gas engine, also a storage battery, form part of the 1 lation 
which is not only for lighting, bat for heating and cooking as well. 

The Tador Accumulator Company is sending out a new edition of 
. ite catalogue of stationary cells. the last issue no alterations 
have been made in the cells, but certain intermediate sis :s omitted 
from the 1896 list have now been added. The continued rise in the 
cost of all raw materials has slightly advanced the prices. The 
demand for Tudcr cells has been steadily growing in thie country 
during the past four years, and to-day there are about 50 central 
station batteries in use or on order. The continued demand for this 
and other classes of contracts has necessitated frequent extensions 
of the Dukinfisld works. The company is supplying several large 
batteries in connection with traction and power stations for steady- 
ing the load on the generating plant, and some cases for keeping 
up the voltage at distant points of the line. H“ type cells shown 
in tho catalogue are considered specially suitable for this purpose. 
In tabulated form the list gives capacity, working rates, approximate 
weights, prices, &o , of various types of Tudor accumulators. 


The Copper Market in September.— Messrs. H. R. 
Merton & Оо. в statistical circular, for the month ending September 
90th, shows that the deliveries have been 4,061 tons in excess of the 
supplies daring the month, the totals being 22,634 tons and 18,573 
tons respcc ively. The former total includes 950 tons shipped to New 
York. The stocks on September 30th held at European ports, or 
afloat thereto, were 28,328 tons as against 32,389 tons on August 31st. 
In spite of this decline in stocks, the price of G. M. B's. has given way 
daring the last 16 days of the month, and it is 20s. per ton lower 
than on August 31st. The unsettled state of the market still con- 
tinues, and there would appear to be some signs of the long expected 
break in prices. A fall of 20s. per ton in G.M. B's. when stocks 
exhibit a decline of over 4,000 tons is certainly significant; and 
consumers of the metal can only hope that such signs of weakness 
may continue to be exhibited. The shortness in supplies during Sep- 
tember is due to the shipments from North America and from Spain 
and Portugal being below the average. The shipments from Aus- 
tralia and outside countries maintain their increase and are p g 
for the future, especially the shipments from the latter, which to 
5,456 tons as compared with a monthly average of 3,500 tons for the 
preceding 12 months. There bave been no new copper mining company 
flotations in London during Ssptember, but in our last issue we gave 
some details of an American company which has been formed to re- 
open and work most extensive copper ore mines in North Carolina, 
and from America also comes the news that valuable belts of copper 
ore have been discovered in the Yukon district of British Columbia. 
Since the former mines are expected to yield 1,000 tons ore per day, 
on aud after шо let, 1899, and the Yakon ore belts are also to be 
rapiily developed, the Am ated Oopper Company of New Jersey 
will have increasing difficulty in maintaining ite control of the 
American supplies. The Yukon ore is said to carry 38 to 53 per cent. 
copper, while that of North Oarolina apparently averages over 10 


per cent. copper; аз an output of 1,000 tons per day is calculated to 


yield 100 short tons copper. 


Educational Notices.—We have before us a copy of the 
calendar of the Royai Technical Institute, Salford, for the 1899-1900 
session. In about 250 pages there are given very complete parti- 
eulars regarding the various day and night classes and courses of 
instruction, accompanied by some capital photographic reproductions 
of the engineering and electrical workshops, laboratories, &c. 


Colliery Plant.—The Plaspower Colli | 
haulage 


Company, near 
Wrexham, are putting down an electric t in their mines. 


Electrical Enterprise in Greece.—The National Bank 
for Greece is stated by the financial press to be largelylinterested in 
the formation which has just taken place in Athens of the Greek 
Blectrical Company, with a provisional capital of 5,000,000 drachmas. 
The leading spirit in the new undertaking is, however, the well- 
kaown American Thomson-Houston Company, which already has a 
b:anch establishment in Athens, and the other founders include the 
Athens Bark and the Société Gécérale d’Eaterprises. The object of 
‘the Greek Electrical Company is not only to undertake electric light- 
ing in Athens, the Pb eus, Syra, Patras and Kalama, but also to con- 
struct a street electric railway in Patras, The most important pro- 
posal is, however, a scheme for working the Athens-Pireus Railway 
by means of electric traction, which, if brought to maturity, will 
naturally necessitate a large increase in the provisional capital, which 
е already been fixed by the promoters cf the company оп the above 

s. | 


For Sale.—In our * Official Notices" are given details 
of an engine and Mordey-Victoria alternator (with exciter) offored 
for sale by the Huddersfield Corporation. 


The Glasgow 1901 Exhibition.—A Glasgow paper says 
that & deputation has been in London on behalf of the Glasgow. 
Exhibition, and has had interviews with a number of electrical 
plant manufacturers. They made some satisfactory arrangements 
for having that particular section of the Exhibition as complete as 
possible, showing the various kinds of lighting and motive power. 
A ial feature of the section will be the direct application of 
motors and the comparative absence of the usual mass of 
pulleys, belting, &. 2 


The Institution of Junior Engineers.—On Friday, 
October 20th, the annual general meeting is to be held, at 8 p.m , at 
the Westminster Palace Hotel, for the election of cffcers, to receive 
Council's report, &c. 


A Large Boiler Contract.—Our New York exchanges 
etate that the New York Gas and Electric Light, Heat and Power 
Oompany bas just awarded to Thayer & Co, of that city, the biggest 
single contract for boilers ever placed. These are for the company's 
station in First Avenue,and the capacity of the plant, which is to 
cost fully $500,000, will be no lees than 35,560 н.р. Fifty-six Oaball 
boilers of 635 н.р. each have been ordered, and will be manufactured 
by the Aultman- Taylor Company, of Mansfield, O. Tue contract 
calls for completion of delivery inside of two years. 


New Cut-out and Compensating Resistance —The 
cut-out and compensating which we show in the drawing 
is placed on the lamp, so saving ceble, but may be placed elsewhere, 
made up on a slate base, if required. When on the lamp, the cut-out 
ie plac d on the base of the lamp and the resistance is wound on 

ain inside the lamp cover. The cut-out is insulated from 
the base of the lamp. The current passes ht from the t2rminal of 
the lamp to the casting, от, of the cut-out, and thence to the carbone, 
by passing from one contact strip to the other at the top of cut-out 


+T -T 


c n, Compensating resistance; c c, Cut-out coil in series with shunt coil of 
lamp; s, Tension spring; C1, TT, Terminals; s ct, Shunt coil; sc’, 
Series coil. 


by means of a trigger. When the lamp sticks or anything goes wrong, 
so that the voltage on the lamp becomes too high, the shunt current 

passes through the cut-out coil, о с, (which is in series with 
the shunt coil, в c!,of the lamp) megnetises the cut-out core sufficiently 
to attract the armature which releases the trigger. The latter then 
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engages with the bottom , being down by tension springs. 
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at Preston, the car bodies at the works of the Electric Railway and 
Tramway O Works, Limited, motors, controllers, &c., at the 
new works of the Hlectrio Equipment Syndicate, Limited, which 
are to be completed by December 3186 of this , Quarterly 
deliveries of 50 cars are called for du 1900 and it is satisfactory 
to note the new development by which British manufacturers are in 
a more favourable position to meet these somewhat severe conditions 
than their American competitors. As the new electric equipment 
shops at Preston, when in full operation, will easily turn out 3,000 
tram motors and 50,000 нр. capacity in саана per annum, 
the sending of future contracts abroad sbould become unnecessary, 
at least, in so far as they are concerned. 


New Electrical Works.—A Scotch paper says that a 
number of gentlemen from Glasgow visited Busby recently with a view 
of selecting a suitable place for the establishment of electric works. 
The Oart was in spate, and the two waterfalls wore at their best. 


pole line between the central power station in N 
Falls and the city of North Tonawanda, and also that this trans- 
mission line will be extended to Lockport. When this new line is 
коре the present line will be used in transmitting 
Ba exclusively. As it now stands it zu в power to 
Tonawanda er station, while it is tap 
ning along the Buffalo and Lockport railway to The new 
line will follow the route of the old one from the to North 
Tonawanda, the N Falls Power Company owning a right of 
way 30 feet wide. Next summer this new on line will be 
extended to Buffalo also, and thus Buffalo will have two transmission 
lines connecting it with the mammoth generators at Niagara Falls. 
On the present pole line there are six cables, or two e-phase 
transmission lines. The distance from Ni Falls to Lockport by 
way of North Tonawanda is abcut 25 , and this will be the 
of the transmission line to that place. However, below Lock- 
there are numerous thriving mage all having factories, and in 
me 16 is probable the transmission line will be extended to serve 
them, y reaching Rochester, no doubt. 


Notice of Dividend.—The London Gazette gives notice 
of an intended dividend (first and final) of 17«. 3d. in the case of 
F. Marson, electrician and monger, Leicester. The dividend was 
Duet гү agli aad the trastee, 59, Belvoir Street, Leicester, on 


wer to 
e North 
by a line run- 


Opaline Lamps.—The Improved Electric Glow Lam 
conven d conical at N lamp has been ee 


ue of 
reflecting surface is stated to 
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conical lamps. The great difficulty experiencsd in the early stages 
of the manufacture of the half-opal glass reflector lamps, was the 
тала 0 кечи piam en ee 
5 of the lamp. The unequal of the 

pes principally to their different thic caused 
the failure of something like 50 per cent. of lamps almost directly 
they were finished. It was by most carefully apportioning the 
relative thickness of the two g to enable them to expand and 
ошый ойыу и henge кюу кпш кески 

of a joint, that this great percentage of breakages was 


р 

introducing a novelty in y 
cheaper type of half opaline reflecting lamp, using their crystal clear 
glass conical bulbs, and coating bed d ji rt flecting portion with an 
opal glass mixture, which, when applied, presents an inner reflecting 
surface indistingui 


cutting ching 
is acid and heat{proof, and to all intents and p permanen 
It is said to be absolutely free from any tendency to get yellow in 
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use, and will, in fact, stand zial temperature equal tojibright red, heat 
without in any way altering. Sach a composition bas been sought 
for by chemists and scientists for many years past, but hitherto 
without success. The reflecting surface gives great economy of 
lighting, and at the same time a well diffused and all-round light 
through the opaline part of the bulb, exactly as in the case of a half- 
opal glass reflector lamp. All this, however, at a great saving of cost 
and absolute reliability as to the burning of the lamp in actual use. 
The lamp is considered to represent one of the most important 
developments of recent years in the production of refiecting lamps, 
and is expected to be an even greater success, commercially speaking, 
than the other well-known prodacts of this company. 


Trade Announcements.— Messrs, Elliott Bros. have 
removed the whole of their manufacturing and testing works from 
their old address, 101, St. Martin's Lane, W. O., to their new factory 
at Century Works, Lewisham, S.B. It will greatly facilitate matters 
if all correspondence and goods, instrumenta for repair, &»., are sent 
to their address Century Works, Lewisham, and goods to care of 
Pickford & Oo., London. 


Messrs. James Milne & Bon, Limited, engineers and brasefounders, 
have completed extensive aiterations at their showrooms at 60, 
Holborn Viaduct, E. O., where a larger and more varied assortment of 
рм and electric light fittings, bronsss, and manufactures will be open 
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ELEOTRIO LIGHTING NOTES. 


Aberdeenshire.—The Public Health Committee of the 
County Council has approved of the applications of Culte, Calter, 
Cuminestown, Waterton, and Dyce to form special lighting districts. 
The two last will be supplied by Messrs. Middleton & Oo., Absrdeen, 
the electricity being generated by means of water-power. 


Accrington.—The Board of Trade has decided not to 
revoke the Accrington provisional order of 1890 at present. 


Barrow.—The Town Council has received the sanction 
of the Local Government Board to a loan of £0,028. The electricity 
works are already loaded up to their full capacity. 


Battersea.—The County of London and Brush Company, 
in connection with the notice served by the Vestry to remove the 
mains laid in Trinity Road within 24 hours, caused an interim injunc- 
tion to be served upon the clerk restraining the Vestry from removing 
or interfering with the mains until the hearing of a summons. At 
the same time the Vestry clork was also served with a writ of claim 
for an injurction. The solicitor to the Veatry has been instructed to 
take all necessary steps in tho matter. 


Belfast.—The Loca! Government Board has sanctioned 
the Oouncil's application for power to borrow £75,000 for electric 
lighting extensions. 


Bexhill.—As there will be a deficit of £1,586 118. 
beyond the amount borrowed for electric lighting, the District 
Council has agreed to apply to the Local Government Board for 
sanction to borrow a further sum of £5,000 to cover this deficiency 
and to extend the cables. 


Cardiff.— Mr. H. Percy Boulnois, M. I. C. E., Local 
Government Board inspector, held an inquiry last week respecting an 
pou by the Corporation to borrow £3,209 for electric light 


ons. 
The Electrical Committee was, last week, considering the details of 
the Oorporation action pending against Messrs. Ferranti. 

Messrs. Edwards & Armstrong, of Bristol, have secured a contract 
for the whole of the electrical work in connection with the Royal 
Hotel, at a cost of about £2,000. 


Chelmsford.—Sorious interruptions of the public electric 


lighting took place last week, the supply being cut off for three hours 
on one occasion. | 


Me Tis Local Government Board has san 
the borrowing ,500 furth f urposes lectricit 
supply, the amount to be repaid within 25 youn | 


Crewe.—The Town Council has resolved that the original 
scheme be extended to include the whole of the streets in the borough 
within the lighting area. Sanction for a loan of £36,000 has y 
been obtained, and an additional £10,000 will be borrowed to com- 
plete the scheme, 


Darlington.—The Board of Trade has approved the 
for the supply of electrical energy under the Electric таче, | 
rders of 1890 and 1898. А deputation from the hting an 
Tramways Committee is to visit London to confer with Prof. Kennedy 
and the representatives of the Imperial Tramways Oompany about 
the proposed supply of electrical energy to the tramway company. 


Derby.—The Local Government Board has sanctioned the 
Oouncil's application for a £25,000 loan for electric lighting exten- 


Dolgelly.— The District Council is considering the 
advisability of having the town lighted by means of electricity. A 
power, pais the expenditure at £2,000 fie’ pete able uni. ad 

' ure 7 ' 
24.000 бот both public and private supply. ы 88 


Eton. — The District Council has accepted the tender of 


the Windsor Electrical Installation Com for lighti 
streets for a term of five years. Peele ere ee 


Exmouth.—The District Counci i 
for a provisional eder. ы жш to apply 


Germany.—At the end of the last financial year the cen- 
tral station of the Stettin Electricitita Werke Gosellschaft was sup- 
plying current to 32,211 incandescent lamps, 1,172 arc lampe, and 
чы ины perie та резаи station being incapable of farther 

as jus acquired hi 
ал ма q on which a second power 


Hampstead.—The Vestry has resolved to apply to the 
London County Council for sanction to raise a loan of £97,177 9a. 64. 
to meet capital expenditure on the elictric lighting undertaking to 
March 25th last and the estimated cost of the proposed extension of 
the electric lighting station and plant. 

The Lighting Committee announces that in future the charge 
for lighting each of the public arc lamps will be £28 per annum 
instead of £30, and that the charge for electric current to 
private consumers will be further reduced to 6d. per unit for 
the first hoar and 24d. afterwards. Last year the Vestry made a 
profit on the undertaziog which was equal, after payment of interest 


and instalments of | to a net fi ; 
capital outlay. Ons, profit of 6°65 per cent. on the 


annum, 6d. per unit for the first hour and 2d. per unit afterwards, 
For cooking, heating, and power, 6d. per unit for the first hour and 
2d. per unit afterwards. 


Hartford, PTA Parish Саш = аот 
exceptional enterprise іп introdu electricity for pub А 
The tion consists of 29 lam each of 16 GP. The townshi 
contains 840 inhabitants, with an te of 170, and has a ra 
value of £9,000. The estimated cost of maintenance £60 a 

ear, and this it is proposed to raise by a rate of 21d. in 

ouses, and jd. in the E on land. Hartford can claim, in the 
matter of electric lighting, to be one of the most progressive villages 
in the country. 


Islington,—The Vestry is taking up a loan of £4,997 
for the extensions of the mains to New North Road. | 


Kilmarnock.—A deputation from the Town Council 
visited Glasgow on Monday with the object of inspecting the electric 
lighting works of the Corporation. 


Lewes.—The Town Council has adopted the recom- 
mendation of the committee to accept the offer of the Blectrical 
Power Distribution Company, to instal the electric light as soon as 
yb transfer of the provisional order has been approved by the Board 


Leyton.—An action has been brought by a Mr. Hawkes 
to obtain an injunction restraining the District Council from causing 
a nuisance by the noise and vibration of the gas engines. Steps are 
being taken to silence the engines. 

Liverpool.—The North Haymarket has been lighted 
with 56 arc lamps in place of the old gas fittings. 


London.—The Board of Trade has intimated to the 
Court of Common Council that it approves of the additional Ton 
of supply by continuous electric current to be provided by 
the Oity of London Electric Lighting Company. Relative to an 
application by that company for permission to alter the standard 
peo of supply to consumers from 100 to 200 volta, the Streets 

ommittee has recommended the Court that it shonld complied 
with subject to the company agreeing (1) to make at their own 


expense the necessary alterations to consumers’ lamps, wires, or 
fittings or indirectly incidental to that change; (2) that the 
prices of supply should at no time be raised above those contained in 


same in pursuance of the Telegraph ephonic) Communication 
Act, 1899, and were referred to the Streets Committee, who were also 
desired, at the instance of Mr. Hollington, to consider the desirability 
of providing subways in the principal streets. 

A conference of the local authorities of Whitechapel, Mile Ead, 
Limehouse, and St. George’s-in-the-Hast was held on Monday, 
acoo to the Datly Chronicle, at the offices of the Whitechapel 

These parishes are about to be merged in one boro 
and it is felt there should bs a uniform system of ligh 


was 
the 


Margam.—Mr. H. Percy Boulnois, Local Government 
Board , last week held an inquiry into the appli- 
District Oouncil for power to borrow 


by Mr. W. 
sgood, ocks Company. 
It was stated that the Oouncil had since come to the conclusion to 
increase the estimate to £7,000, so as to provide for three sets of plant. 
Mr. J. C. Howell, managing director of the Pontypool Electric Com- 
pany, gave evidence that in his opinion the district was not suited 
for the electric light, being very scattered. He thought the scheme 
would never pay its way. 

We are sorry to see Mr. Howell take up this attitude. There are 
many " scattered ” districts where electric lighting is highly profitable, 
and we are certain that no other system of lighting from a centre can 
compare with electricity. There are important wet and dry docks at 
Port Talbot, as well as other large works, while 118 50-0 P. lamps 
would be installed for street lighting at the very commencement. 
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Mr. Howell dan electric lighting scheme for Aberavon some 
years ago, with the result that gas lighting was adopted. We sincerely 
trust that his efforts will this time be frustrated. 


Lytham.—The District Council has decided that Messrs. 
Medhurst and Page be retained to prepare and submit to the oom - 
ару a оц герое, on the electric lighting of the district at an inola- 

ve fea о ` 


Morecambe.—The demand for electrio current being far 
in excess of the supply, the District Council has resolved to apply to 
the Local Government Board for power to borrow an additional 
£25,389, with a view to extension of plant at the electricity works. 


Nantwich.—The Urban District Council has passed a 
resolution requesting Mr. d. R. Peers, of Manchester, to prepare a 
report upon the proposed electric lighting of the town. 


Newport (Mon.).—The Electricity. Committee has selected 
the following cendidates for the two vacant appointments as elec- 
tricians :—Mesers. A. Howard (Tunbridge Wells), T. E. Slaughter 
(Reading), L. L. Forster (Coventry). Mr. Taylor, late assistant. elec- 
trical engineer, has joined the staff of Mr. Hammond. 


Newport.—The directors are maturing plans with a view 
to the reconstruction of the gas company, aud to its supplying both 
gas and electric light to Newport, if this view commends itself to the 
shareholders. . 


Oldbury,—The Gas Committee is endeavouring to arrange 
terms with the Midland Electric Oorporation for Power Distribution, 
Limited, to supply electricity in Oldbury. 


Ramsgate.—The Town Council has approved of Mr. 
Valon's report on the proposed supply of electricity, and will apply 
‘to the Board of Trade for a provisional order to supply electricity 
within the borough. The initial outlay is estimated at £26,000, 
but probably a loan of £50,000 will be raised. 


Rhyl.—Last week we mentioned that Messrs. Trentham 
and Preece have presented a report to the Council re electric lighting. 
This was an error, the correct names being Messrs. Trentbam and 
Peers. The Electric Light Oommittee will recommend the 
Council to adopt a scheme for lighting the sea front and adjacent 
streets, at a cost of about £14,000. 


Romford.—The District Council has resolved to apply 
for a provisional order for the supply of electricity within the 
hes of Romford, urban and rural. Mr. W. О. C. Hawtayne bas 

n requested to advise on the matter. 


Ross.—At a ratepayers’ meeting last Friday it wae 
decided not to proceed with an electric lighting scheme at present. 


St. Martin's-in-the-Fields.—The Vestry has come to 
terms with the Obaring Cross and Strand Electricity Supply Cor- 
poration as regards the laying of mains, &c., in the parish. 


Salford.—Lsst week Mr. G. W. Williams, an inspector 
under the Local Government Board, held an inquiry with refererce 
to the application of the Corporation for sanction to borrow £10,5C0 
for electric lighting purposes. It was stated that the Oorporation 
would sbortly sek permission to borrow a much larger amount 
about £72,000—for the electric lighting scheme. 


 -Shereham,—The District Council has taken alarm at 


Brighton’s projected extension scheme, and instead of seeking to 
cbtain supply from the Brighton Oorporation at а low price, is con- 
sidering a to join Portalade and Southwick in procuring a 
provisional order, 


Shrewsbury.—The Town Council has decided to substi- 
tute 24 aro lamps, 60 or 70 yards apart, for gas lamps in the principal 
atreets, at a cost of £850. Application will be made to the Local 
Government Board to borrow £3,080 for this and other extensions of 
the electric works. 


Spain.—A number of the principal streets in Madrid are 
about to be lighted by n The present estimates provide 
for the establishment of 286 arc lamps of 8 and 12 amperes. The 
cables will be laid in five circuits. 


` Stafferd.—During the past month the consumption of 
electric light in the town has shown an increase of 38 per cent., and 
in view of future capital expenditure for extensions and alterations 
to meet the growing demand for the light, the Corporation have 
decided to apply for a provisional order to enlarge to the extent of 
£20,000 their borrowing powers for electricity purposes. The above 
rum would not be spent all at once, but only as required. At the 
present time the engines are running at their full load. 


Tonbridge.—The Tunbridge Wells authorities offered to 
supply electric light to the adjacent village of Tonbridge, bat bave 
received a reply from the District Oouncil that Tonbridge has a pro- 
visional order of its own. 

West Bromwich.—The Town Council has approved of 
the committec’s report on the electricity supply, and will apply to 
the Local Government Board for leave to borrow £30,000. 

Whitby.—The Board of Trade and the Postmaster- 


General Lave approved of the echeme drawn up by Mr. Preece for the 
installation of the electric light. 


Wigan.—The Town Council has resolved to put down a 
temporary installation for supplying electric light to a certain portion 
of the tcwa at a coat of £1,000. 


Witney.—A special meeting of the District Council was 
held last week for the purpose of granting consent to a provisional 
order for electric lighting to the Witney Electric Supply Company. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—Mr. William Dyack, burgh surveyor, and 
Mr. Moonie, the tramway manager, have prepared, for the Tramways 
Sab-Committee, a тро! on the proposed extensions to Torry, Ferry- 
hill, and the Beach Bathiog S'ation, and the reconstruction and eleo- 
trical equipment of the existing lines. The report goes at length into 
9 general question of routes and track construction, and sums up as 
ollows :— 


1. Ferryhill route. A T" M x 29 .. £22,682- 
9. Torry to Union Street ria Market Street. £32 55H 
2a. Torry to Union Street ria Guild Street and Bridge 
Street s; af oe aro ee .. 335,816 
8. Bathing Station from Castle Street .. £13,660 
За. Bathing Station from Crown Street.. is = x 21,405 
4, Union Ftreet from King Street to Crown Street £7,745 
4a. Union Street froin Crown Street to Holburn Street. 6,911 
5. King Street to Bridge of Don.. D "n ер e 35.79 
5a. Across Bridge of Don to Seaton Brick and Tile Depot. . 3,255 
6. Circular route vió Rosemount T ^» V .. 28,374 
7. Albyn Place and and Queen's Road to Bayview.. 15,770 
8. Holburn Street to Bridge of Dee - "S 94,547 
9. Great Western Road. is Es 5$ " 22,157 
10. Extension at Woodside to city boundary .. " " 9.942 
11. St. Nicholas Street and George Street to Kittybrewster 
(renewal of line and bonding rails) aa - 9,508 
Total és is px ө» .. £239,141 


We further estimate the number and cost of the oars which will be 
ише in connection with these new and reconstructed lines as 
o 


follows :— 
Cars for three new routes, say 20 .. . £11,660 
Cars for re-construction, say 50 29,150 
Total с) T b s .. £40,810 


е 


Aberdeen.—A local journal says that Messrs, Macartney; 
M'Elroy & Co. are pushing forward the electric tramway equipment, 
and it ie thought that within three weeks or so all will be ready from 
Union жыйы to Kittybrewster. The length of the route is 24 miles 
double track. i 


Bedford.—At a special meeting of the Town Council 
last week it was unanimously resolved to apply for a provisional 
order to construct and work municipal electric trams in the borough. 


Belfast.— The committee which visited various cities and 
towns with a view of obtaining information on the method of con- 
struction to be observed in laying down tramway extensions inspected 
the lines in Dablin, the Iele of Man, Liverpool, Sheffield, Hull, and 
Glasgow. After carefully weighing the «expert testimony given at 
these places, they had come to the following conclusion :—That a rail 
of 98 Ios. per yard would be the most suitable for the pro lines ; 
that the concrete foundations should be 6 inches in depth; that the 
use of Welsh square sets should be continued ; that the rail joints be 
bonded with flexible Огожо” bonds; that it would be advantageous 
to place pipes for electric cables under the permanent way during its 
construction, the outlay on this being borne by the Corporation, and 
not by the tramway company. The deputation felt that the overhead 
system was the best and most suitable to public use. Councillor 
Audrews suggested electrically-welded rails instead of the ordinmy 
bonding. The report was adopted, with the addition that the com- 
mittee be empowered to consider the electric welding of the rails 
in place of the bonding suggested, but this was subsequently with- 
drawn 


Birmingham.—The Lord Mayor has conferred person- 
ally with the directors of the tramway company, with a view to 
re-opening the negotiations for improving the tramway system by the 
adoption of the electrical working. But the negotiations have failed. 
It seems that Mr. Ross and his friends are atill determined ia favour 
of the overhead trolley, to which Birmingham has long shown a 
most unreasonable opposition. For the pretent, therefore, no change 
can be contemplated. 


Bournemouth.—Althongh the outlying districta are 
very favourably disposed toward tramways, the Bournemouth Oouncil 
has again reeolved to decline its sanction to an application shortly to 
be made for powers to construct tramways through various portions 
of the borough. 

The promoters of the proposed lice are the British Electric Traction 
Company, who contemplate commencing the Poole and Westbourne 
line almost immediately. 


Cast-Weld Rail Joint in France.—The Electrical 
World digest mentions an article in Z'Eclairage Electrique containing 
an extract from a report to the International Tramway Union con- 
cerning the application of the Falk joint in Europe. The 
cost in France is $3 60 to $4.00 per joint, including royalty. On a 
line from Lyon to Oallins the cost of maintenance fell from 31,000 
per year and per km. to about $20 after this joint was used. About 
32,000 of these joints have been made on French lines. Some figures 
for the resistance are given. 
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Derby.—The charge for power in future will be 3d. per 
unit for the first 12 hours per week, 2d. for the next 18 hours per 
` week, and 1d. for all quantities after. The net profit on the electric 

light undertaking for the past year amounted to £919. 


_Derby—Ashbourne.—The Bridges and Highways Com- 
mittee has reported to the Derbyshire County Council, having con- 
sidered a re presented to the Board of Trade by two of their 
inspectors with reference to the proposed light railway along the 
main road from Derby to Ashbourne, and the attention of the Board 
of Trade has been called to points originally agreed upon between 
the promoters and the Committee, The Hon. F. Stratt accused the 
Committee of keeping the Council in the dark as to what was really 
going on. Colonel Oavendish admitted that the Committee had 
received a confidential communication, marked strictly private, and, 
therefore, they could not publish it. There would, however, be no 
objection to the members of the Council seeing the document as well 
asthe objection of the тв, and they could also see the copy of 
the reply sent by the Committee. He might say that some very 

objections had been taken to the railway, and he did not know 
what the result would be. Beyond the fact that the communication 
was marked strictly private, there was no reason for secrecy. 


Dublin.—The case of the Pembroke Urben District 
Oouncil v. the Dublin Southern District Tramway Company, to 
which we referred last week, came before the Nisi Prius Court No. 1, 
Dablin, on 6th inst. After a lengthy hearing Mr. Justice Kenny 
reserved his judgment until the following day. Judgment was given 
being giv ds — ae 1 pique: 

en 93 і ive an under- 
taking to speed the action. я E 

A hack car was amashed into by an electric car on the North Cir- 
са Road оп Sth inst., with unpleasant effects to the cccupants of 

e former. 


Dudley.—At the last meeting of the Town Council the 
Dalle wand Netherton isis baa lowly, bat it wa 
udley an was slowly, bat it was 

mised that the line would be тай, for Ohristmas. 4 ү 

There was a breakdown somewhere оп the electric tram system on 


Thursday night last week, and the service was at a standstill for 
some hours. | 


East Ham.—On Tuesday Major-General Orozier held an 
inquiry on behalf of the Lecal Government Board into the application 
of the District Oouncil for leave to borrow £41,490 for ctricity 
sapply. The Board of Trade has already sanctioned the construction 
of electric tramways, at a cost of £47,800, and the lighting and trac- 
tion supply will be combined in one generating station. Powershave 
been obtained for 57 miles of single track, and 8 miles more will be 
equipped. The line, chiefly single, will run from the Albert Docks 
to Epping Forest. The contracts have already been let—the whole 
of the electrical equipment to Messrs. Dick, Kerr & Co., the boilers, 
pipes, condensers, &o., to Messrs. Babcock, Wilcox & Oo., while the 

der Company will lay all the cables. It is not yet settled 
whether or not the track shall be laid by local labour. The whole of 
the plant will ba of English manufacture. 


Eecles.— The General Р Oommittee of the Eccles 
Town Oouncil has confirmed the action of the representatives of local 
authorities who met in the Town Hall to consider the proposed con- 
struction of an electric tramway from Salford Docks to Prestwich and 
district by way of Eccles and Worsley. The conference recom- 
mended that the Councils interested consent to the promotion of a 
provisional order under the Tramways Act by the United Kingdom 
Electrical Tramways Syndicate on terms and conditions to be here- 
after approved. - | 

Elland.—There is а scheme on foot between the Elland, 
Huddersfield and Halifax authorities for working a continuous line 
of tramways. The Elland Council will allow the two other towns to 
bring their tramways into Elland under certain conditions, which 
they have just announced, among such conditions being one to. the 


effect that “ Elland shall have the right, if and when they choose to 


do so, to supply the power to run the tramcars over their own roads, 
at a price not g the cost at which Halifax can produce and 
deliver it on the trolley wire at the Elland boundary.” Arrange- 
ments are being pushed forward with equal activity for the applica- 
tion for a provisional order to supply electricity to the town. At 
the outset, the area of supply will be the centre of the town. If the 
two Oorporations agree to the terms mentioned, a day load will 
thus be provided for the Elland electricity plant. 


Glasgow.—A man was knocked down by an electric саг 

arma id night, and he died on Sunday as a result of his 
8. 

Greenock.—The Law and Finance Committee has pre- 
pared the conditions under which offers for the tramways 
ы ре barih miy ре made. The lease is to be for 28 years, and 
the lessees рау as from May 15th, 1900, the sum of £14,000 to 
the Oorporation, and shall reconstruct and electrically equip the 
tramways for electric traction as а double line within the burgh. 
The Corporation shall have the option of taking over from the lessee 
the whole lines and electrical equipment at breaks of 14 or 21 years 
after May 15th, 1900. If the Corporation take over the lines and 
equipment at 14 years, they shall pay the value of the lines and 
equipment as then existing, as the same shall be fixed by an arbiter 
appointed by the Board of Trade, and shall in addition pay a sum 
not exceeding £22,500. If the town acquires the line at the end of 
21 years, the purchase price is to be £11,250; and if it wait till the 
expiry of the lease, the tramways within the burgh shall become the 


КЕТ the Corporation without compensation. The lessee will 
req to maintain and renew the line, and to take the whole 


of course, means electrical equipment 


' cost, and they were also 


. mittee's proposals for equipping various lines (mentioned 


of the electricity required for the tramways within the burgh from the 
5 power station. A 10 minutes’ service of tramways 
wi the burgh, a fare of not more than 3d. for the whole length 
of 4j miles within the burgh, and Id. fares for stages of not less than 
half a mile, are also conditions of the lease. 


Hammersmith.—At the Hammersmith Vestry on 
Wednesday a long discussion arose over the question of electric 
traction in King Street, and Beadon and Glenthorne Roads. Ulti- 
mately the following paragraphs were passed:—(1) Thst it is not 
advisable to allow the trolley wires to bs attached to the Vestry's 
electric lighting standards, or the Vestry’s arc lamps to be placed on 
the company's posts; (2) That the Bristol design for the side aud 
centre posts should be adopted; (3) That cut-out circuite shorter 
than a mile lengths be insisted upon; (4) That where the com- 
pany erect traction posts in the centre cf the road, they be required 
to light them by means of two 1000». glow lamps, and that the 
other traction posts be sufficiently lighted; (5) That the Vestry 
strongly urge the County Council not to insist upon an underground 
system as suggested, but to use its utmost endeavours with the f'ram- 
тту оору to substitute the overhead trolley system for the con- 

sys ә 


Hull.—The Согроганоц is to purchase the undertaking 
of the Hull and Tramway Oompany for £15,500. This, 


Keighley.—At the meeting of the Keighley Tramways 
Company last week, it waa stated that the directors desired to su 
sede horse haulage by electric traction, if it could be done at a less 

prepared to meet the Corporation on the 
subject of hiring electrical energy from them, or on that of the sale 
of the tram ertaking to the каче but not on the terms 
which the electrical department of the Corporation had formulated. 


Leeds.—The Council has the Tramwa г 
B 
week) on the electric trolley system. In moving the оао. Mt. 

Smithson, chairman of the Committee, said :— 


These lines included practically the remainder of the tramways now worked 
by horse and steam, lines in course of construction, and lines for which the 


"Corporation had powers. "The total street length of lines involved was 17 miles, 


equal to 34 miles of single track. The estimated cost was something like 
£160,000. The ре electrically equipped system from Roundhay to Kirk- 
stall, which had been worked for two years, comprised 14 miles of single track. 
The lines now in progress of electrical equipment, for which contracte had been 
let amounting to £80,000, were Headingley and Chapeltowo, Hunslet, Dewsbury 
Road, Becket Street, and York Road. ‘These represented a street mileage of 
13} miles, or about 26 miles of single track. The total capital expenditure on 
tramways account up to date amounted to nearly £600,000. That included 
liability on contracts ped let, and not yet completed or paid for. He men- 
tioned that sum of £600,000 because it might be thought that the £160,000 was a 
large amount. It was not a very serious &nount when regarded as an addition 
merely to the actual expenditure already undertaken of 4600,000. The expendi- 
ture of £160,000 would enable them to completely traosform the tramway 
system, to dispense with the ancient steam cars, and to clear the streets of the 
slowly mov.ng horse cars. They would be able, moreover, to give to every 
district of Ше city the same facilities and comfort in tramway travel now 
enjoyed by the residents on the Roundhay and Kirkstalllines. The Committec 
were able to bring forward this resolution with the knowledge born of the 
experience of a full year's working cost of electrical traction, as compared 
with a year's cost of steam and horse traction. For horse traction the 
cost was 9444, рег car mile worked; for steam it was 9°86d.; and for 
electricity 449d. The receipts per car mile were 9 80d. for horses; 11°80d. for 
steam; and 12°83d. for electricity. It mast be borne in mind, however, that the 
depreciauon of electrical traction plant was very much heavier than that of the 
other two systems, and that the interest and sinking fund charges were con- 
siderably greater. But, allowing for this, the saving in working cost might 
fairly be set down at not less than 2d. per car mile, and the inorease in receipts 
at Id. per car mile. This, onthe mileage worked b horse and steam cars alone 
last year (amounting in the еме to 1,469,098 miles) would represents saving 
on the same lines (if they had been worked by electricity) of £18,868, without 
estimating anything for profit on the new lines which were included in the 
estimate for electrical equipment, but which had not yet been worked at all. 
The interest and sinking fund charges on the proposed outlay of £160,000 would 
amount to about £8,163 per annum, as against the gain resulting from the 
adoption of electricity of £18,000, which would show the Council that the com- 
‘mittee, in making this recommendation, were proceeding on safe financial 
grounds, and proposing a sound investment. The committee considered this 
& reasonable time to bring forward the proposal, because the present electrical 
extensions were spproaching completion, and the labours of the committee 
would in a short time be much easier than they had been of late. They 
thought it better to bring forward a scheme for the complete electrical equip- 


ment of the ойбу rather than allow one ward to complain that another was 


getting the preference, He believe they might reasonably expect the whole of 
this work to be carried out within the next two years, and that then the tram- 
way system would be one of the most complete in the kingdom. 


Liverpool.—Mesars. Goldberg & Oo., Paradise Street, 
plated legal proceedings ageiast the Corporation owing to the 
€ Oorporation owing e 
erection 3 electric car pole in front of their premises. 
The committee directed the town clerk to defend any action 
that might be taken. The Walton eleotric route is completed and a 
car was to ran over the whole route on Tuesday, and the usual appli- 
cation to be made to the Board of Trado. 

А 'Lus and electric car collided here on 8th inst. The driver of the 
former was thrown from bis seat, causing concussion of the brain, 
and the affrighted horses bolted. 

A deputation of property owners and occupiers has waited upon 
the mayor to oppose the running of electric cars certain 


« thoroughfares close to the Exchange, whic3, in their opinion, are 


already sufficiently congested. 
The recommendations of the Tramways. Committee, mentioned in 
our last issue, have been passed by the Council. 


Newcastle.—The city treasurer (Mr. Pace) has called 
the attention of the Finance Committee to the fact that money will 
shortly be required for the first portion of the tramway works —the 
erection of the power stations, car sheds, &c. £400,000 would be 
required. He desired the Committee's instructions as to what price 
the issue should be fixed at. A small committee was appointed to take 
the whole matter into consideration. 


(Continued on page 603.) 
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LLAMDUDNO MUNICIPAL ELECTRICITY 
WORKS. 
Miu caged мегой эшне 1х ме that such ав 
importent fal ionable i эв Llandndno 


alvald have bad to wait until the of last year fora 
“теты public supply of electricity. This may possibly 
i on the of the 


Llandudno, as distinguished from most other large resorts of 


owever, the former consideration out-weighed the latter, 
and having called in the assistance of Mr. A. H. Preece, and 
obtained the necessary loan, the Council proceeded, early in 
1525, to lay down a scheme of public pme lighting, 
which was formally 5 November 5th last. 

The general situation of the town, which may be deecribed 
ав а crescent extending about 14 miles along the bay and 
xin n 1 qu 2 g mile deep st any part, а 
eminently suita ora vo system, as every 
Sbility exiete that the toa vill кыл im length tether 
than in depth. The scheme adopted kd; authorities is a 
440- volt three-wire „ with g cells a 
balancing machine; and there is no doubt that no better 
system could have been suggested to meet the requirements 
of the district. A suitable site was found Mion the 
Council's gasworks, situated about half a mile i and 
in the centre of the bay; and the works are served by а 
siding from the railway station not far distant. 

The chief feature in connection with the generating plant 
is the use of refuse destructors, With a shifting population 
the amount of refuse must be more or less directly pro- 

rtional to the number of inhabitants and therefore to the 
ight required. 

The works comprise а red brick building, two-thirds of 
which are occupied by the boilers, destructors, pompe and 
tipping platform, the other third being utilised for the 
engine room and battery room. Over the latter are situated 
the offices, and under the tipping platform there are fan 
room and coal store, &o. 

The main flue is built above ground, and has а semi-circular 
roof, The reserve fiue is below ground, and is about the 
same size as the main flue. An inolined road, 15 feet, wide 
from the outaide, is led up to the tipping platform. This 
road has a gradient of 1 in 16. 

The boilers, of whioh there are three, are of the Baboock- 
Wiloox 200 н.р, type, each capable of evaporating 5,000 
lbs. of water per hour and working at 150 Ibs. pressure. 
They consiat of seven sections each, every section holding 
seven 16-feet tubes, and the drums, of which there are two 
to each boiler, are 86 inches in diameter. They have a 
grate area of about 86 square feet, and a heating surface of 
1,741 square feet each, and two of them are built in 
conjunotion with the destructors, the third being arranged 
for coal or соке firing only. This one is used continuously 
when full load is on, and stands in the centre, while the two 
outside boilers have their brick-work extended in front to 
form the walls of the destruotors, as shown in our illustra- 
tions; these are of the well-known Beaman & Deas type, and 
each consists of two cells, each of cells having а grate 
area of 50 square feet. The refuse in the cells is 
manipulated from two furnace doors on each side of the 
destructors, which are served in tbe following manner: 
The refuse is shot on to the tipping platform at the back of 
the boiler house, this is about 10 feet high by 24 feet wide, 
and 76 feet long. It is then shovelled by hand into the 
refuse shoots, each one of whioh contains two charge 
hoppers, 374 inches x 114 inches, conducting into the 
corresponding oells. Through these it falls on to a fire- 
brick hearth set at an inclination of 52° and supported 
on T-irons, and thence on to a fire grate fitted with 
stationary firebars, which just allow the fine ash to 
through. As the refuse falis on to the grate it is manipu- 
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mixed with it, but the coat of this is not much. The coke 
used for the third boiler costs 6s. 9d. per ton. 

The forced draught is supplied by а motor fan made by 
Messrs. Wilson, Hartnell & Co, and running off the 440- 
volt bus bars. The power required to drive this motor is 
7:4 KW. The motor is situated ina room under 


There is Green's economiser fitted with 192 tubes in 
one group and with deflectors at the back. A small motor 
of 1 H. p., taking current off the 220-volt maine, drives the 


вога 
The whole of the condensing, pumping, and feeding 
arrangements were supplied and erected by the Sunderland 
Forge and Engineering Company. The main steam pipe is 
of wrought-iron, 6 inches in diameter, with screwed steel 
flanges recessed and brazed, and it is fitted with Hopkinson’s 
parallel slide valves. Geipel steam traps are connected to the 
water pocket of the Т pieces, which are of osst-steel; the 
bends are of solid drawn copper with flanges brazed on. An 
MT steam main is also provided and connected separately 
to each boiler, and this is connected at the ends to the main 
steam pipe with separators of cast-steel. . This main is 
24 inches in diameter. The feed pipes are so arranged that 
the feed may go tbrough the economiser or direct, and they 
are of wrought-iron with copper connections. The exhaust 
pipes are rigidly secured to the engine room wall by hangers. 

he main is 12 inches in diameter and is taken right past 
the battery room into the open, where it is provided with an 
automatio valve for exhausting either into the condenser or 
the atmosphere, 

A small chamber next to the boilers is occupied by the 
pumps. The feed pumpe, of which there are two, one being 
used ав a standby, are of the Blake-Knowles type with 
cylinders 6 inches x 8) inches stroke, and each опе is 
capable of pumping 2,000 gallons of water per hour into the 
boilers. Here are also situated the air and circulating 
pumpe, built by the Sunderland Forge Company. Both of 
these are in one casting, the air pump being double-acting and 
the circulating pump single-acting. The barrel of the 
former is 13 inches and of the latter 9 inches diameter. 
The air pump has a gun-metal plunger with Delta metal 
pump rods and the valves are of rubber with gun-metal 
seats and guards. The pamps are driven by a vertical 
compound engine with cylinders 5 inches and 9 inches, 
having piston and D slide valves respectively. Wrought- 
steel columns support the cylinders over the pumps; the 
pump rods are coupled direct to projections from the 
engine piston rods. 

Outside the building, supported on a tank, is a Ledward 
evaporative condenser, capable of dealing with 7,500 lbs. of 
steam per hour. There are 860 tubes of oval section, which, 
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One of these sets is shown in one of our illus- 
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in order to assure better radiation, have fins cast on them. 
They are arranged in several groups, each group having a 
connection at the top to the exhaust pipe and at the bottom 
to the air suction. The tank, on which the condensers rest, 
is supported on brick pisrs, and has a capacity of 4,000 
gallons, The circulating pump discharges the water from 
this tank into a pipe which passes over the condensing 
tubes, and branches of perforated wrought-iron pipe 
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LLANDUDNO.—GENERATING PLANT. 


sprinkle the water on to the top of each tube, whence 
most of it trickles down into the tank again. An 
ent is provided for distributing the steam evenly 
over the inner surface of the tubes by means of an internal 
pipe which is fitted to the three top rows of tubes. 
he engine room has a five-ton hand traveller of 25 feet span 
and 18 feet lift, supplied by the Sunderland Forge and Engi- 
neering Company. There are at present two Belliss E.C.7 
standard compound two - crank enclosed 
engines, self-lubricating, and arranged to 
work either condensing or non-condensing, 
running at 450 revolutions per minute and 
working at 140 lbs. steam pressure. Each 
of these is direct coupled to a “Silvertown” 
S. D. 220 two-pole inverted shunt dynamo 
with drum-bar armature, having au outpat 
of 100 Kw. at a pressure of 440 to 500 volts. 


trations. Besides these, there is an E.C.4 
Belliss engine coupled direct toa 50-K w. 
“Silvertown” dynamo of similar pattern, 
but with ring-wound armature, capable of 
developing 50 Kw. at 600 volts pressure when 
running at a speed of 530 revolutions per 
minute. For balancing there is au ap- 
paratus, also built by the same makers, 
‘consisting of two machines mounted on the 
same spindle and on one bedplate, each 
capable of ing 100 amperes at from 
220 to 256 volte, by means of which 25 Kw. 
can be transferred from one side of the three- 
wire system to the other. These machines 
are similar in design to the generators. 
All the machines are shut down at 11.45 
p-m., and then the town is supplied from 
the cells, 

The battery room contains 256 cells of 
the Pritchetts & Gold type, arranged in two sets of 128. 
"They oonsist of 19 plates each in glass boxes, and their 
output is 50 amperes for 10 hours or 200 amperes for 
one hour, but the average output is 90 am They 
are mounted on wooden stands, and these and the copper 
rods running to the switchboard are all painted with anti- 
-eulphuric enamel. The rods are supported from the roof by 
means of porcelain insulators. _ A 


f 


| 
| TE 
g 


The switchboard shown on the next page is situated opposite 
the dynamos, and is mounted on a low platform. It is a 
handsome structure, of polished marble panele, screwed to a 
steel framework éd. about 8 feet from the outside wall. 
The moulding between the panels and round the outside of 
the board is of polished teak, and an ornamental teak panel 
surmounts the board fitted with an 18-inch electrically- 
wound non-magnetic clock. The back of the board is 
enclosed by teak doors. 

The centre panel is composed of three 
glabs, the top one being fitted with two 


. 


| Kelvin recording ammeters and two Kelvia 
| recording voltmeters for the bus bare. The 
urn second slab contains two balancing ampere 
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gauges, the balancer and middle wire fuses, 

the balancer motor starting switch, two 

eingle-pole switches for putting balancer to 
outers, and the sbunt regulating switches 
for balancer. Тһе third slab bears 

E voltmeter switches and middle wire 

ugs. 

The left of the board comprises three 
dynamo panels, each consisting of two slabs. 
Each top slab is fitted with a Kelvin sector 
ampere gauge, a double pole throw-over 
switch interlocked with a maximum auto- 
matic cut-out, a dynamo fuse, and a shunt 
regulating switch. The lower panels each 

contain battery к» and discharge meters 

and mE The igi E the board 

- consists of two panels each comprisin 
three slabs, one slab for a oircuit. There 

&re at present only four circuits, and each 

of these is fitted with two Kelvin seotor 

ampere gauges—-that is, one for each side 
of the system—and two single-pole fuses. 

The teak panel at the top of the board contains one station 
and pilot voltmeter, two pos voltmeters connected per- 
manently to each side of the system, and the dynamo 
voltmeter. 

A battery switchboard, mounted in similar manner, is 
fixed on the wall next the battery room and comprises three 
m Two of these are fitted with 80-way battery regu- 

ting switches, and the third contains two Kelvin engine 
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LLANDUDNO.—BOILERS. 


room voltmeters connected between ће “ charge ” side of the 
regulators and the middle wire, two switches, two recording 
ammetera, and two ampere gauges. The whole of the switch- 
board work was supplied by James White, of Glasgow, who 
also supplied all the connections between switohboarde, 
dynamos, and battery. All the resistances in connection 
with the switchboards are fixed on the wall at the back. 

The public lighting of Llandudno is well provided for. 

| F 
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Along the front there are 27 arc lamps spaced 50 yards apart, 
and distributed in other parts of the town are Another 21. 
The arc lamps are of the Crompton-Pochin type, taking 10 
amperes, and burning 18 hours with one pair of carbons. They 
are fitted with opaleacent globes, the centre of which is about 
20 feet from the ground. The posts are fitted into handsome 
cast-iron bases, and those slong the front and at certain 
other positions, are surmounted by carriers, the globe being 
in the centre and protected by a canopy. The remaining 
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LLANDUDNO.—SWITCHBOART, 


posts are fitted with “snow-drop”’ brackets, and are fixed 
along the curb. The lamps are arranged in six groups of 
eight in series across the 440-volt mains. There are three 
controlling posts, into each of which.one end of two arc 
lamp sections is brought — the post thus controlling 16 
оре Besides containing а regulating resistance for each 
of the two sections it controle, there are also two switches 
and two fuses in each post, one set for each section. Each 
lamp is fitted with an automatic cut-out, and in the base of 
every post there is a short - circuiting | 
switch, both in connection with ап equi- 
valent resistance, which, in the event of 
a lamp failing or requiring repairs, re- 
places the lamp and prevents the other 
oer in that section from getting an 
undue pressure on their terminals. Four 
of the posts are provided with a couple 
of incandescent lamp brackets, con- 
taining 220-volt lamps connected in 
lel across one side of the system. 
hese are turned on at 11.80 o'clock 
when all the other lamps are er- 
tinguished. 
he private lighting is making very 
satisfactory progress. When the station 
was first opened the maximum load 
was equivalent to only about 1,000 
8.c.P. lampe, but this has now swelled 
to 9,000 8-с.р. lamps, or about 247 Kw.; 
of this the private lighting is re- 
sponsible for about 221 Kw., and there 
are besides two electric lifts in operation. 
Since the opening of the works two 
feeders, having a section of 0°15 
square inch, have been specially run 
to the eastern end of the town, one 
to Craig-y-don, and the other to the 
large Craigside hydro; the latter establishment will, 
it is estimated, take about 15,000 units per annum. 
The Pier Company are also very good customers of 
the District Council, having a very large number of 
incandescent lamps and several Jandus lamps. All the 
cables are buried direct in the ground, being lead-covered 
and armoured with steel tape. The feedere are triple 
concentric, insulated with paper, and the distributors 
three-core, laid up side by side, the insulation being 
in this case of impregnated fibrous material. The 


‘Darwen, a 


‘arc lamp cables are, however, insulated with pure and 
vulcanised rubber. These cables have all been supplied by 
Messrs. W. T. Henley's Telegraph Works Company. 

A certain amount of earthenware conduit has been wisely 
laid down for future feeders, go as to avoid taking up the 
pavements again. 

The meters employed in the town are mostly of the 
Ferranti type, although there are a few Bastian electrolytic 
meters in use. The general charge is 6d. per uuit, but for 
those who prefer it, the * Brighton" system is adopted, 
the charge being 7d. for the first hour of maximum demand, 
and 34d. per unit sfterwards. 

Owing to the great success of the scheme and the much 
larger demand which is expected next year, the Council have 
applied for a loan for a farther extension of plant. 

Another коч is also in the air, a syndicate having 
been formed to run a light railway, 8} miles long, from 
Deganwy, through Llandudno, to Colwyn Bay. The Council 
have come to an agreement with the syndicate to supply 
electric power to this railway to the tune of 300 Kw. 
This would, of course, entail the laying down of a special 
рш, x it is to be hoped that the matter will be carried 
through. 

One thanks are due to the resident engineer, Mr. H. 
Morton, for his courtesy and for the valuable assistance 
на us in getting together the information for this 
article. 


DARWEN CORPORATION ELECTRICITY 
WORKS. 


In no part of the country have the advantages of an elec- 
tricity supply been more appreciated than in the industrial 
districts of Lancashire, where the enterprising spirit of the 
municipalities has been abundantly made manifest by their 
ready adoption of electric lighting and traction. Oneof the 
latest additions to the list is furnished by the Corporation of 
rous manufacturing town of 40,000 inhabi- 
tante. It is interesting to note that the then Corporation 
secured powers to supply electricity &o long ago as 1879, 


LLANDUDNO.—DESTRUCTORS. 


though, with justifiable caution, no further steps were taken 
to carry them into effect at that too early epoch. 

The matter lay dormant until early in 1896, when a com- 
mittee was formed, and a consulting engineer, Mr. E. M. 
Lacey, was asked to report on the subject; a provisional 
order was obtained in 1897, and an Electricity Committee 
was appointed to carry out the scheme. The committee 
visited several Lancashire towns, and eventually reported in 
favour of a three-wire direct current system. | 

In October, 1897, Mr. Stanley Clegg, of Burnley, was 
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made borough electrical engineer, to co-operate with Mr. 
R. W. Smith-Saville, the borough engineer. These gentle- 
men drew up 8 scheme involving an expenditure of £30.000, 
which was approved by the Local Government Board in Jane, 
1898, as well as by the Board of Trade. The works were 
erected on a site belonging to the Corporation, in a central 
position as regards the town, which is long and narrow, 
on the side of a steep bank ; this has been cleverly made to 
lend itself to the requirements of the case in admirable 
fashion, The buildings consist of general office and 
stores, offices for the engineer and his assistavt, and test 
room on the upper ground level, with accumulator room and 
workshop below. The engine room and boiler house are on 
= aes level as these last, which is also the lower ground 
evel. - 

The plant at present installed in the engine room com- 
prises two steam dynamos, each of 150 Kw. output, and a 
booster-balancer consisting of four machines coupled in line. 
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The couplings are flexible, and the whole combination is 
mounted on a girder frame sunk into the concrete founda- 
tion. The set was manufactured by Messrs. Thos. Parker, 
Limited, of that company’s usual upright pattern, with 
Eickemeyer windings. | 

All the dynamos are provided with antomatic ring 
lubricators, while the engines have, as usual, a system of 
foroed lubrication. | 

The boosters and balancers are separately excited from the 
bus bers, the regulating resistance switches of all the machines 
being fixed on the balustrade in front of the switchboard ; 
this is “ш becoming a favourite methodof mount- 
ing the slides, and is decidedly both neat and hand. 

Space isleft in the engine room for three additional steam 
dynamos, each of 300—860 Kw., one of which is already on 
order; the gable wall has aleo been left of a temporary 
charaoter, £o that it can easily be removed to allow of carry- 
ing out extensions. 
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DARWEN.—GENERAL VIEW OF ENGINE Коом. 


The engines are of the compound two-crank double-acting 
enclosed type, made by Messrs. Belliss & Co, with single 
valve between the cylinders ; each is capable of giving 220 
B. H P. at a speed of 390 revolutions per minute, variable to 
250 B.H.P. at a speed of 418 revolutions per minute, with 
steam at a pressure of 140 lbs. per equare inch, condensing. 
The dynamos are of Messra. Siemens Bros. manufacture, of 
the two-pole inverted pattern, with drum armatures, size 
Н B */,,, and are rated at 300 amperes at 450—500 volts 
each. ‘The dynamos were originally shunt-wound, but one 
of them has been provided with a series winding overcom- 
pounding to 550 volte, with a view to supplying the tramways, 
which are now under consideration, and the other will 
eventually be similarly modified. For the same reagon the 
dynamos are provided with carbon brushes. 

The booster-balanoer consists of two motor-generators 
coupled together. The balancers, which act as motors, are 
rated at 100 amperes, 250 volts, at 850 revolutions per 
minute, while the boosters, which are used for charging the 
batteries, take 80 amperes each with a boost of 80 volta. 


\ 


The battery ooneists of 250 cells of the Tudor type, of 600 
ampere-hours capacity at a five-hour rate, and with a maxi- 
mum discharge rate of 250 amperes, or 125 kw. The cells 
are аттап in a single tier, on glass oil insulators, 
while double insulation is obtained by supporting the wooden 
beulks on which the cells are carried on large earthenware 
oil insulators. 2E 

The main switchboard, seen in our general view, is of the 
usnal three-wire type, of simple and neat design; the instru- 


ments are almost all of the Kelvin pattern, and the board 


was made and fitted by Messrs. Thos. Parker, Limited. Four 
feeders are provided for, three of which are in use; the main 
fuses are of copper, and are duplex. "There is room on the 
board for four more dynamos and two more feeders. 

The field magnet windings of the balanoers are joined to 
the bus bars with a resistance permanently in series; the 
slider of this resistance is connected with the middle wire, so 


that balancing is effected by this one slider, which, as it 


removes resistance from one side, inserts it in the other. 
Each battery switch has 14 contacts for regulating the pres- 
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sure. Chamberlain & Hookham patent battery meters are 
used to record the performance of the cells; these are 
geared to ran 10 per cent. slower ia charging than in dis- 
charging, to allow for loss in the battery. There is also a 
meter on the middle wire earth connection, which is made 
by means of борт ү buried in wet earth at a depth of 
80 feet. A triplex fuse is placed iu series with this connec- 
tion, and is provided with stepped fusible pieces, во that if 


Sectional elevation. 
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MELDRUM ‘* SIMPLEX’ DESTRUCTOR. 


an earth occurs in the network and the lightest fuse blows, 
heavier ones can be successively inserted. 

‘The feeders and mains were made and laid by Callender’s 
Cable and Construction Oompany, Limited; they are all 
single conductor cables, insulated with bitumenised fibre, 
lead sheathed and steel armoured. All the cables are laid 
direct in the ground, except where they gather near the 
works; they are there drawn into Doulton casings. There 
are three feeding pointe, one at each end of the town and one 
at the centre; the former аге 7 mile aud 1 mile in length, 
and are of 3, 15, 3 square inch seotional area, while the 
latter is of *25, *1, 25 square inch. To each feeding point 
a three-core pilot cable, 7/20 S.W.G., is also laid. Discon- 
necting boxes are used їп the network, which extends to dis- 
tances of 1} miles and 13 miles from the works. 

Public lighting is effected with Jandus enclosed arc lamps, 
supplied by Messrs. Drake & Gorham, of which 17 are at 
present in use. These are connected five in series across the 
460-volt outers, and take a current of 6 amperes. Incan- 
descent lamps are substituted for the arcs at midnight. The 
pillars were manufactured by Messrs. Lucy & Co. of 
Oxford. 

There are 2,250 private glow lamps in connection, and 
the number is rapidly increasing. 

The station is probably unique in the fact that it is 
entirely dependent upon refuse destructors for the supply of 
‘steam. These are of Messrs. Meldrum Bros.’ patent 
„Simplex type, of which we give sectional views showing 
the internal arrangements, On account of the formation of 
the site, the tipping platform is very conveniently arranged 
on the upper street level, while the destructors are on the 
lower ground level. The refuse, tipped into hoppers, is 
shovelled on large grates, whence the products of com- 
bustion pass into a large combustion chamber. The 
temperature of the chamber, as tested at Darwen, is 
often above the melting point of copper. In this space also 
light particles of dust, &c., settle and are collected. 

The hot gases next pass through and round two 30-feet x 
8 feet Lancashire boilers, made by Messrs. Yates & Thom, with 
cross tubes, and finally through regenerator tubes, in which 
air is heated to a high temperature before entering the fur- 
naces, Meldrum's patent blowers are used to maintain a 
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strong draught.! An evaporation of 14 lbs. water per pound 
of refuse is obtained at Darwen, and the supply of steam is 
at present ре for all purposes. In the fature, however, 
two additional boilers of the same size, fed with coal, will 
have to be installed, and the boiler house is already built for 
that purpose. These boilera will work at a pressure of 
150 lbs. per square inch, whereas the destructor boilers work 
at 200 1һз.; the steam from the latter is therefore passed 

a through reducing valves in the boiler 
house, Feed water is obtained from 
the town mains; ejector condensers are 
to Ъз installed, and will be supplied 
with water from a stream which flows 
past the site. А large chimney 
stack is also being erected, which 
will b3 common to the destructor and 
the coal-fed boilers. 

The steam pipes are of lap-welded 
steel, supplied by Mesara. J. Spencer and 
Co., with Fletcher stop valves, and are 
in duplicate from the boilera to the 
engines, which are а considerable distance 
apart; the whole range forms, in fact, 
a ring pt The bends on steam 
pipes to the engines are of copper. 
The exhaust pipes are carried beneath 
the floor of the. engine room, which 
is cellared round the foundations. There 
is a recording steam pressure gauge in 
the engineer’s private office. 

A 15-ton crane, by Messrs. Carrick 
and Ritchie, spans the engine room. 

The tramway scheme is at present only 
in embryo; there is a steam tramway, 
about three miles long, already in opera- 
tion, which will be converted to electrical 
working, while extensions are contem- 
plated, amounting to five miles of 

ne. 


The formal opening of the works took place on the 
27th ult., and was signalised by a ceremonial inauguration, 
followed by a banquet. 

We are indebted to Mr. Olegg and Mr. Smith-Saville, 
as well as to their assistants, Mr. О, Garnet and Mr. 8.8. 
Haywood, for their assistance in preparing this account. 
We have also to thank the various contractors for par- 
ticalars of their work. 
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Magnetic Ore Separation.—An instructive paper on 
the use of finely divided ores was presented to the Iron and 
Steel Institute by Prof. J. Wiborgh, of Stockholm, in 
August. The pow ore is the result of magnetic separa- 
tion. Magnetic separation can, of course, only ba practised 
on ground ores, but the resulting dust presents man 
difficulties in use. It is apparently more easily dealt with 
on the cold blast system than by the hot blast, bat it is not 
altogether a success even with the former. Powdered 
ores tend to give rise to the evil of scaffolding. The 
methods of using fine ore are by pressing it into bricks and 
heating it until it agglomerates by the action of its own con- 
stituents, especially if it contain much fusible silicate, or by 
mixing such ores as do not agglomerate naturally, with 
powdered slag. But these methods are costly. Again, the 
ore may be damped and pressed into bricks, and kiln burned 
into masses of sufficient strength and coherence, or the ore 
may be mixed with lime and hardened by absorption of 
carbonic acid from the air. Again, the ore may be mixed 
with hydro-sarbonaceous material and coked, or it may be 
mixed with powdered coal and coked in the usual way, when 
it has been found to stand quenching and considerable 
exposure before use. The method is simple, and if further 
trials prove its success the use of magnetically separated ore 
will increase. Needless to say, the magnetic separation 
removes mach useless stuff and enables a good concentrate 
to be obtained from inferior ores, and waste in working can 
be much reduced. Given a satisfactory method of combina- 
tion so as to enable the ore to be easily used, and an 


impetus will be given to the use of magnetic separation 


machinery. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. , 


(Continued from page 597.) 

London.—The Times says that at the instance of the 
Highways Committee of the don County Council а special 
meeting of the Council will ba held on the 17th inst., when resolutions 
will be submitted in favour of an application being made to the 
Board of Trade for an order authorising the construction of certain 
light sg to be worked by electric traction in the county of 
London, fly to carry the existing tramways to the county 
гола: тых total Me toe th cost is £635,100, hui the кк т 

acq on of p or the necessary street ngs is esti- 
mated at £130,900. "The scheme bas been drawn up in consultation 
with Prof. A. B. W. Kennedy, F. R. S., with whom the Council, as 
780 in ое, Өш; I M и 5 to Ferris 

an agreement appo m engineer тре o e 
proposed worke. According to Mr. Kennedy, the cost of light 
railways for underground or conduit electrical traction will 
amount to about £15,000 per mile of single line, and of overhead 
electrical traction would be about £12,000 per mile. For various 
reasons, fully se$ forth in the committee's special re overhead 
traction will be employed only in the case of the North London line 
and in one other instance. It wculd have been adopted on some of 
the other proposed routes on the south side, but for probable 
objections on the part of the Government on the score of olectrical 


~ disturbances at Greenwich Observatory. The northern railway is to 


be carried from the present tramway terminus, near the Archway 
Tavern, Islington, to the county boundary, the length of the double 
line being 3 furlongs. The total cost (including ) is 
es‘imated at £14,200. The construction scheme as it affects the 
e on the south bank of the Thames may be summarised as 
OLLOWE :— | 

1. (а) From the present tramways at Clapham Common, south side, vid 
Clapham Common, Battersea Rise, Wandsworth Common, north side, and East 
Hill to West Hill; and thence (b) vid Kingston Lane to the count boundary 
this section being overhead traction; total length, 5 miles 8 furlongs: total 
estimated cost of construction, $164,000. — 

2. (a) From the present lines at Deptford, vid Blackheath Road and Hill, and 
Shooter's Hill Road, to the Herbert Hospital; and thence (b) vid Woolwich 


Common Road, the road to the west of 8t. George's (Garrison) Church, into New 
Road, along Thomas Street and Green's End Beresford Square, Woolwich, 
Common Road to the 


returning wong New Road, Mill Lane, and Woolwich 
Hospital; total length, about 54 miles; total estimated cost, £171,000. 

8 From the present lines at New Cross Road, vid Lewisham High Roa 
Loampit Hill and Vale,and Lee High Road to Eltham; total length, about 4 
miles; total estimated cost, £157,000 Р 


These estimates do not include the cost of property to be acquired. 


Manchester.—On Wednesday last week the City Council 
had before it the report of the Tramways Sub- Committee. The report 
dealt with the generation and distribation of electrical energy for the 
working of the tramways. After going into the matter with Mr. 
Wordingham, they recommended a combined lighting and traction 
plant. The question of charges to be made by the Hlectricity Com- 
mittee for tramway current was then considered, and the oom- 
mittee's comments cn this and other poinfs are abstracted in the 
Municipal Journal, as follows :— 

It is suggested that the charges per unit supplied shall be the actual cost of 
1 the current, with the addition thereto of a slight profit of B per cent. 

he energy supplied shall be measured at the sub- station end of the low- 
pressure feeders. In connection with the capitel outlay on Jand and buildings 
at the generating works, it is acknowledged by the Electricity Committee that 
they will of necessity have to make much ter provision for extensions of 
pe required for lighting purposes than they will have to do for plant required 
or traction purposes, and consequently the special sub-committee recommend 
that the Tramways Committee be charged only in ипе proportion to the space 
cesapied = ve traction plant, including a reasonable allowance for extensions 
of su 
| The special sub-committee have given consideration to the question of the 
provision of the overhead equipment for the tramways and the ding of the 
rails, and they recommend that the money required for the capital outlay in 
forpant o! this work be borrowed by the ways Committee from the Board 
o 


e. They are of opinion that it is desirable to let by contract the erec- 


tion of overhead equipment, and that inasmuch as arrangements have now 
been made with the Electricity Committee for the Tramways Committee to 
have the services of Mr. Wordingham, and also seeing that the capital outlay 
in ect of this work will be oe by the Tramways Committee, the 
special sub-committee recommend that the placing of the contracte for the 
overhead equipment should be left in the hands of the Tramways Committee, 
and that the work should be carried out under their direction. 

Lights on Tram Poles.— The special sub-committee also recommend that, as 
some of the poles for the overhead equipment will be used for lighting purposes 
as well as for traction purposes, arrangements should be made for the payment 
by the Electricity Committee to the Tramways Committee of an annual rental 
in respect of the poles used for the dual purpose, such rental to be calculated 
on the basis of a percentage (to be agreed upon between the two committees), 
on the additional cost which will be incurred by the Tramways Commit'ee in 
providing les suitable for the combined E of lighting and traction 
over and above what the cost would be if the oles were erected suitable for 
traction purposes only. The special sub-committee further recommend that 
the Tramways Committee should be furnished by the Electricity Committee 
with ful] information as to the steps they intend taking to prevent the possi- 
bility of the failure of supply of the necessary energy for the working of the 
tramways. 

The [oregon report has been adopted by the Tramways Committee, and a 
copy forwarded to the Electricity Committee, who have expressed their 
approval of its terms. The two committees have also agreed to an arrange- 
ment whereby the Tramways Committee secure the services of Mr. C. H. 
Wordingham, the Corporation electrical engineer, as their electrical engineer 
and adviser, subject to the committee A YDS to the Electricity Committee £200 

r annum as a contribution towards Mr. Wordingham’s salary, until the expira- 
don of his agreement with the Corporation. 


The Corporation has adopted the recommendations of tbe Tramways 
Oommittee involving an expenditure of £860,0CO, as detailed last 


week in our columns. Application is to be made to the Board ot 


Trade for a loan for this amount. 


Manchester—Liverpool.— The Sheffield Independent says 
that measurements continue to be taken in the meadows at Eccles 
and Barton, on the north side of the Ship Oanal, for the proposed new 


electrical rail way between Manchester and Liverpool. It is stated that 
the width of the line will be 40 feet, and that it will be constructed on 
trestles sufficiently high—at least 20 feet higher than the overhead 
railway at Liverpool—to cross the Bridgewater Oanal at Barton with- 
out in any way interfering with the waterway. 


Niagara.—Thbe Commissioners of the New York State 
Reservation at Niagara Falls have granted the application of the 
International Traction Company to be permitted to lay a track along 
the Riverway between Falls Street and Niagara Street, in order that 
the Canadisn and American lines of the company may Ъз connected 
at the New York end of the upper steel arch bridge, and thus com- 
plete the electric traction service abont the beautiful gorge, this short 
piece of street being the only gres! link. The matter will now go 

fore the Oommissioners of the State Land Office, and if they 
also approve, as no doubt they will, the company will soon be in 
poseession of a franchise to make the desired connection, something 
street railway men have longed for several years to see. Under the 
consent, as so far ratified, the International Traction Company will, 
т its own expense, lay а single track through the centre of the 

iverway. 


Richmond.—A new scheme for constructing an electric 
tramway from Hammersmith Bridge, by way of Barnes and Mort- 
lake, to Richmond, will shortly be submitted to the Richmond Town 
Council and the Barnes and Mortlake District Council. The pro- 
moters are the New HBlectrio Traction Company, of 35, Parliament 
Street. They propose, says the Times, to construct, for the joint use 
of the tramways and the public, a new bridge over the railway at 
Barnes, and a street opening up a new approach to the bridge across 
the river at Richmond, and they are also prepared to grant favourable 
terms of purchase. The Richmond Town Oouncil has already 
decided to itself construct any new tramways that may be required 
in the borough. 


San Paulo.—The San Paulo Railway, Light and Power 
Company has closed a contract with the city of San Paulo for the 


entire city. Work is already ing, and the com expects 
to have several routes in opera pa by February next. Mr. McKensie, 
of the Toronto Street Railway,and Mr. Pearson, chief en of the 


Sheffield.—Sir F. Marindin's report on the electric 
tramway tracks, &c., at Sheffield is printed in the Sheffield Telegraph 
for October 9th. That of Mr. A. P. ter, who inspected the elec- 
frical power station equipment and overhead work, is also printed, 
and we reproduce it herewith :— 


The overhead construction of the trolley line consists almost exclusively of 
centre pole and side pole work, only a short length of span work is used. Guard 
wires have been erected where necessary. The usual length of the arms of the 
side poles is 15 feet, but they are occasionally 18 feet in length. А novel mode 
of anchoring the trolley wires is in course of construction, the anchor wires 
being vertically over and ina plane with the trolley wire, avoiding a converging 
“trap” into which a free trolley might be guided and caught. Very few 
“ pull-off" wires are used, and if a trolley leaves the wire it is not likely to 
injure the overhead work as at Dublin. Radial trolley poles are used, and in 
the case of single-decked cars they are mounted centrally, on-the double-decked 
cars they are nearly central. The trolley pole has a stop which prevents the 
head from rising more than about 6 inches above the trolley wire in case it 
accidentally leaves it. There is ample clearance between the trolley head 
when thus risen, and the guard wires. Oords are used for working the trolley 
poles, and although accidents caused by meddling with these cords are unknown, 

t is intended to remove them and to use bamboos. I recommend that these 
cords until superseded should be provided with spring hooks hooking into rings 
or eyes on the hand rail, and thus dispensing wit unnecessary slack. De- 
tachable trolley heads are not used, but in view of the clearance which~has 
tween the trolley head when stending at its highest position 
and the guard wires, and in the absence of span wires and of anchor wires 
forming „Ido not consider that they are needed at present. | 

Three erent kinds of brakes have been provided, viz., ordinary wheel 
brakes, electric brakes worked by the oontroller, and short slipper brakes, 
bearing on about 10 inches of the track. There are, in addition, Spencer trailing 
scotches. I made some tests with these brakes, and p to make some 
more when speed indicators have been provided. Meanwhile, I am satisfied 
that with ca the brakes are sufficient. 

The penerang aon is situated about 8,000 feet from the nearest point of 
the line, and an insulated return is used for this distance. I am informed that 
& current of 100 YAN gives a drop of 4 volte on this return. This drop із 
not included in the fall of potential defined under Regulation 7. Double Chicago 

nds are used, and the result of the bonding appears to be satisfactory. It has 
no$ been found pominie to secure & l good oonduotivity between the 
earth plates or between the earth plates and the boiler feed to comply with 
Regulation 5. Further trials are being made, but as the earth plates are in the 
river, I consider that they are sufficient for the present. The generating plant 
is substantial and sufficient, and the switchboard arrangements are satisfactory. 
I recommend that, subject to the suggestion of Sir Francis Marindin that oppor- 
tuvity should be given for drivers to be trained to manage the brakes on the 
Walkley route, the electrical working on the Nether Edge, Tiasley, and Walkley 
routes may be sanctioned. 

The town clerk gave an undertaking that the matters mentioned in the reports 
should be attended to, and the Board of Trade, on receiving it, issued the 
necessary certificates. 


Wakefield.—The Wakefield Omnibus Company pro- 
poses to proceed with an electric tramway scheme estimated to cost 
£200,000, and application is to be made to the Light R ul way Oom- 

w 


missioners for an order. Other com es, as as the Council, 
have the matter in hand. к 


Wigan.—The Council has Approved the recommendations 
of the Tramways Committee re application for provisional order for 
electric tramways, mentioned in our last issue. 


Windermere.—Mr. F. Fowkes, of the Windermere Dis- 
trict Electricity Supply Company, Limited, has submitted to the 
Bowness Council for their x rid he plans of a proposed 
electric tramway to connect Bowness, Windermere, and Ambleside. 
The line will be worked on the overhead trolley system, and the pas- 
eo. vine ed tha constructed so as to allow passengers to enjoy a 

view of the scenery. | 


been arranged 
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Electric Traction opes , and the company have now deposited 
plans at the Edgley Dist 

the line. The rar ig аге desirous of substituting the overhead 
electric traction system for steam as soon as possible. 


Worcester.—The City County Connoil have been advised 
by Messrs. Kincaid, Waller & Oo. to take over the existing tramlines 
within the city, and work them by electricity. In two years the 
lease of the present tram company will expire, and the Council are 
inves the methods and results of various electrical systems. 
On Taesday last week they visited and ins the Kidderminster 
and B and the Dudley aud Stourbridge lines, also the Stour- 
bridge Kinver light railway now in course of construction. They 
were the guests of the British Electric Traction Company, who were 
yoett (district 
Traction Company have indicated 

to transform the existing Worcester tramways, to 
make other extensions to suburbs, and to Kempsey and Omberieley, 
townships lying-a few miles distant from the city. The Council 
have, on the other band, shown a disposition to oppose the company’s 
city projects ont of a desire to keep to themselves the entire control 
of the city roads. The company entertained the visiting members of 
the Council to dinner at the Station Hotel, Dadley. 


TELEGRAPH AND TELEPHONE NOTES. 


International Telephonic Communication.— Pro- 
Vision is made in the Danish Budget, 1900-1901, for a sum of 
150,000 kr. in connection with the projected establishment of 
deer communication between Copenhagen and Berlin vid 


pantera перо of PAS Falmogta-Bilbao Cable.—The 
legra m ; Limited, notifies & tem 
interruption of its Nimoutb. B bas cable. ts Save been 
made by which telegrams for Bilbao, Madrid, and other places in 
Spain, can, ut the interruption, be promptly forwarded by the 
stern Telegraph Company's route. 


Klondike—Vancouver Cable.—Now that the cable 
from Klondike to Vancouver has been completed, Dawson City is in 
direct telegraphic communication with the rest of the world. The 
first cablegram ever dispatched direct from this far-off region to 
London was received on 5th inst. at the City offices of the Alaska 
Goldfields, Limited. 


New Cable to the Cape.—The Central News says (we 
quote from the Liverpool Daily Post) that in view of the exceptional 
pressure which will be placed on the cables to South Africa in the 
event of а war with the Transvaal, it is satisfactory to find that a 
third cable, affording an alternative route, is about to be laid. The 
Telegraph Oonst:uction and Maintenance Company's steamer Severn 
is now on her way with 2,000 miles of cable to connect Cape Town 
with St. Helens, and another steamer will shortly sail with sufficient 
cable to carry on the submarine line from St. Helena to Ascension, 
and thence to St. Vincent, where it will join the existing extensive 
system thence to Europe. 


Pacific Cables.—A Perth correspondent of а dail 
“mys that Mr, Duffy, tho Postmaster-General of Viotoria, hag started 


South Wales, in regard to the Pacific cable. South Australia is 
i Company to lay a cable 


ice 2 abd the Philippinen” the promise 
e ] 
being made that rates will by be reduced to one-half these now 


Dalziel’s agent at Washington says that President McKinley has 


to urge upon the necessity for a trans-Pacific 
cable. The recent nayal survey showed that route selected is 
perfectly practicable. 


The Paris—Berlin Telephone Line.—The Financial 
Times says that М. Mougeot, the French Under-Secretary of Posts 
aud Telegraphs, announces that the agreement between the French 
and German Governments for the construction of а long distance 
telephone line b3tween Paris and Berlin has now been signed. Oa 
th: French side tbe line will be erected vid Ohalons-sur-Maine and 
Battilly to the frontier, and thence vid Metz and Frankfort-on-the- 
Maineto Berlin. The tariff has becn calculated on the basis of the 
zone system, each country being divided into two zones. The rate 
for three minutes’ conversation has bsen fixed at 2 francs within the 
first zone and 4 francs in the second sone of each country, whilst the 
charge for communication between Paris and Berlin will amount to 
6 francs. As Paris lies in the first French 3 ne and Frankfort-on- 
the-Maine in the first German zone, the rate for conversation between 
the two places will be 4 francs, whilst the tariff for towns bordering 
on the frontier will, of course, be much lower. The construction of 


the German section of the line will be шей ouf ке кешю of 
the Government, and that of the French section, which be 330 
kilometres in length, at the expense of a syndicate of French banks 
and Obambers б? Oommerce, which have advanced 750,000 francs to 
the Post Office authorities for that yin cin In retarn for this loan, 
which will be repaid in quarterly ts out of the revenue, 
the telephone line from Paris to Berlin will be in continuous connec- 
tion with the Paris Bourse during business hours, во as to obviate 
any of the delays that would arise from having to link up the main 
line during that . The interest in this new long distance line, 
which is ex to be followed by the establishment of another 
main lins between Paris, Rome, and Milan, has been so t in 
France that the work of oonstruction was commenced before the 
шмш of the agreement. It is expected that the new trunk line 
will be opened for traffic in January next. 


The Telegraph Wire Export Trade.—The past month 
proved to be rather a quiet one as regards the exports from this 
country of telegraph wire and apparatus connected therewith, the 
value of the shipments during September only amounting to £44,513, 
which compares with £87,517 in the preceding month, and £35,411 
in September last year. For the nine months ending with September 
last, the aggregate value of such exports is returned at only £731,937 
as againet £847,408 in the corresponding period of last year, with 
£746,875 in the first nine months of 1897. 


Telegraphic Interruptions and Repairs:— 
OABLM. Down. Repaired, 

m 5 April 4th, 1898 
able 0 = June 90th 1899 LII) eee 


Cores-Japan .. ... . August "th, 1899 `.. 
Jamaica-Colon .. June 30th, 1899 


LANDLINNES. 
Lines from Haiti to Gonaives, 


August 18th, 1899 ... i 


Wireless Telegraphy.— The Central Newa says thai 
Prof. Dolbear will, after the conclusion of the Cup races, seek an 
injunction to restrain Signor Marconi using wireless telegraphy in the 
United Btates. Prof. Dolbear 8 a wireless . 
ratus in 1886. The Exchange h Oompany says that Mr. J. T. 
Armstrong and Mr. Orling, who had — engaged for many years 
upon the question of telegraphy, and have been fora long time 
past experimenting on limiting the direction of the waves sent, have 
now succeeded in sending waves to one direction only. It is stated 
that pstents have been applied for. 


OONTRAOTS OPEN AND OLOSED. 


Aecrington.—The Oouncil is to invite tenders for electric 
light cables shortly. 


Barking Town.—October 24th. The District Council 
wants tenders for boilers, pipe work, two 100-xw. steam dynamos, 
switchboard, motor and trailer cars, trucks and electrical equipment, 


overhead equipment, underground feeders, conduits, road work, &с., 
for the Barking and Beckton light railways. Bee “ Notices 
September ist. 


Coventry.— October 23rd. A Corporation Committee is 
inviting tenders for wiring St, Mary's Hall for electric lighting. 
Specifications, &c., from Mr. L. Beard the town clerk, 10 Hay Lane, 
on payment of one guinea returnable as usual. 


Darwen.— October 25th. The Oorporation wante tenders 
for poles and overhead electrical equipment, also main feeder cables, 
for electric traction. See “ Official Notices” October 6th. 


France.—October 19th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until the 19th inst. for 
supply of 600 tons of copper wire in 12 lots. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous Secretariat 
d'Etat des Postes et Telegraphes, 103, Rue de Grenelle, Paris. 


Germany. — October 16th. Tenders are being invited by 
the municipal lighting and tramway authorities of Konigsberg, 
Prussia, until October 16th, for the supply of six boilers required in 
connection with the extension of the electric power station, to supply 
steam to new engines aggregating 1,800 B. H P. Tenders to be sent to 
Die Direction der Btádt, Belenchtungswerke und der Electr. Stras- 
senbahnen Kaiserstraese 41, Königsberg, Prussia, whence particulare 
may be obtained for 1s. 


Germany.— October 21st. Tenders are being invited 
until the 21st inst. by the municipal authorities for the supply of a 
1,000-H.P. steam engine and multipbase dynamo at the local central 
station. Tenders are to be sent to Die Städtisches Rlectricitäts- Werke, 
18 Silberstrasee, Dortmund, whence particulars may be obtained 
or 2s. | | 
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Notices " this week. 


Great Western Railway.—October 23rd. The Great 
Western Railway directors want tenders for the supply of 12 montbe’ 
stores including electric light and telegraph sundries. See our 
" Official Notices " October 6th. 


Holland.— Octob2r 23rd. Tenders are being invited 
until the 23rd inst. by the municipal anthorities of Amsterdam, for 
the supply of the conductors and apparatus required in connection 
with an installation of electric lighting in the Entrepot Communal 
de Oommerc3. Tenders to be sent to L'Administration Communale, 
Amsterdam, whence particulars may be obtained. ! 


Hoylake and West Kirby.—November 15th. The 
Council is wanting tenders for Lancashire boilers, superheaters, econo- 
miser, steam engines, alternators, motor alternator, crane, wiring, 
steam. &., piping, switchboards (bigh and low tension), batteries, 
чода concentric mains, &c., &. See Official Notices " this 
week. 


Islington.—October 25th. The Vestry wants tenders for 
a secondary battery of 60 cells (1,000 ampere-hours capacity). See 


* Official Notices” October 6th. 


Leeds.—October 18th. The Council requires tenders for 
50 electric tramcars. Particulars, &c., may be had on application to 
Thomas Newson, Енд, M. I. O. E., city engineer, М Buildings, 
Leeds. Tenders must b3 to hand not later than noon, October 18th. 
Bee “ Official Notices” September 23rd. 


sire m Ootober 28rd. The Post Office is inviting 
tenders for Bwedish, No or Finland red fir telegraph poles, 
and for creosoting toe Cun T) or 12 lbs. of creosote to the cubic 
foot. Particulars, &o., feom Mr. О. E. Stuart, controller of stores, 
G.P.O., London. 


Morecambe.—The Urban District Council wants tenders 
for boiler, steam dynamos, switchboard, transformers, mains, pumps 
and condensers, and storage batteries for electric lighting extensions. 
Bee Official Notices" this week. 


Peterborough.— October 19th. Tenders for the erection 
Of electric generating station for the Oorporation are now being 
invited. 

Poplar.—The Guardians want tenders for Lancashire 
boilers, water-pressure drums and tanke, steam jet plant (ejector 
condensers, injectors, and jet pumps), also auxiliary pumping plant. 
The work is divided into sev sections and copies of the con- 
ditions, &c., for each may be obtained from the consulting engineer 
to the Guardians, Mr. F. J. Warden-Stevens. | 


Port Alegre—December 31st. The Seoretery of State 
for Foreign Affairs has received g despatch from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. 


Salford.—October 17th. The Corporation is inviting 
tenders for about 500 central and 100 side-arm or -wire steel 
tramway poles. Tenders, with drawings, to the town clerk (pro. tem.) 
Mr. L. О, Evane, Town Hall. | 


Spain.—November 7th. The Spanish Ministry of Publio 
Works in Madrid is inviting tenders, until November 7th, for the 
concession for the construction and operation of an electric tramway 
in the town of Cadiz. Particulars may be obtained from, and tenders 
are to be sent to, La Direccion General des Obras Ribleas, Madrid. 


Sydney (N.S.W.).— November 8rd. The Municipal 
Council of Sydney is inviting tenders for the construction and erec- 
(24 bow s schon destructor for treating 60 tons of refuse per day 
* TS LÀ i 


Warsaw. — The Secretary of State for Foreign Affairs 
has received a despatch from Her Majesty’s Consul-General at 
.Warsaw, stating that tenders are invited by the municipality of that 
city for the construction of freezing chambers and electtic lighting 
in the covered market halls. The latest date by which the tenders 
have to be sent in has not yet been fixed. Such particulars as have 
been received may be examined at the Commercial Department of 
the Foreign Office between 11 a.m. and 5 p.m. 


Wigan.—October 25th. The Corporation wants tenders 
for feeders, mains, water-tube boilers, superheaters, stoneware 
conduits, steam dynamos, boosters, motor balancers, battery, 
inspection boxes, &с. See Official Notices September 29th. 


Wigan.— October 25th. The Corporation wants tenders 
for cast-iron boxes, frames, &c., (about 30 tons); cast and wrought 
copper (about three cwt.); brass castings (about one ton). Particulars 
may be obtained from the borough electrical engineer (Mr. H. Collings 
Bishop) on payment of опе guinea. 


Wrexham.—November 8th. The Council wants tenders 
for boiler house plant, engine house plant, dynamos, switchboard, 


mains, poste, battery, meters, crane, and buildings for electricity 
works, See “ Official Notices” this week. | | 


‘port and 


struction in this 


OLOSED. 


Е Accrington.—The Council has accepted the final tender 


of Crompton & Co. for switchboard work, &., at £711. 


Cardiff.—The Electrical Committee has accepted the 
tender of Messrs. Hardy & Padmore, of Worcester, for been died of 
инш lamp-posts for the sum of £204. The highest f was 


Devonport.—Contracts have been placed by the Devon- 
istrict Tramways Company for the construction and 
equipment of the electrical tramways, which are to be operated 
between that town and its suburbe. Mr. A. Foulks, Loughborough, 
is to carry ont the construction of the permanent way, road bed, 
paving, and bonding, while the overhead construction is entrusted 
to Messrs. R. W. Blackwell & Oo., 39, Victoria 8 i 


treet, Westminster. 
"The total length of line is approximately 44 miles of double track, 


and 1 furlong of single line. 


Dundee.—A contemporary says that the Council has juat 
given a contract to Messrs. Dick, Kerr & Oo. for 10 double-decked 
single-truck cars, and 10 double-decked bogie-truck cars, the two 
classes of cars amounting to £5,500 and £6,250 respectively = £11,750, 


Liverpool.— The Oorporation has now accepted the 
tender of Messrs. R. W. Blackwell & Oo. for supplying, erecting and 
main in perfect working order the overhead electric trolley 
lines for the Stanley Road route, from the janction of the i 
lines in Scotland Road to Commutation Row, the Aintree route from 
Bpellow Lane to the termini at Aintree and Fasakerley, and the 
Everton Valley loop line, including Walton Breck Road, Oakfield 
Road, Breck Road, Breckfield North, and Robson Street, in 
accordance with the specification and general conditions prepared by 
the engineers, for the sum of £12,049 3s. 1d ; and for the supply. 
delivery of 14 steel Lancashire boilers, at £760 per boiler, Messrs. 
Galloway, Limited; and that of Messrs. Dick, Kerr & Oo. for the 
supply of 200 cars, at £525 per oar, the contract to include a clause 
zit facilities for = inspection of the cars during their oon- 
country. 


London.—The Battersea Vestry on Wednesday evening 
accepted the following tenders in connection with the electric 
lighting station :— | 


Overhead travelling crane.—-J. Spencer & Со. z © .. £7290 
Batteries.—Hart Accumulator ООшралу  .. se * .. 2,490 

Annual maintenance of ditto .. 2: г is T oe 124 
Steam-pipes, &c. (Specification No, 6).—Edwards & Barnes .. 8,012 


Perth.—The Town Council on 9th inst. adopted Mr. 
Hawtayne's recommendation that the following contracte be placed 
for the electricity works :—Water-tabe boilers, fittings, economisers, 
feed pumpe, &c., Messrs. Babcock & Wiloox, Renfrew, equal to £2,627 ; 
pipe work, &c., for engine and boiler house by the same firm, £1,464 ; 
service condensing plan, Messrs. Carruthers & Oo., Glasgow, £772; 
steam dynamos, balancing, motor, generator, booster, vertical high 
speed engines (Bruce-Peebles dynamos), Wyllam E 
y, Edinburgh, £6,110; battery, Electrical Power 

ons 
B 


Company, £1,690 ; main Barrios за connections, Messrs. Lowden 


Engineering 


work of £29,950. 


St. Annes-on-Sea.—The Urban District Council has 


dynamos; Messrs. Orompton for a booster. The boilers will be вар. 
plied by Mesers. Stevenson & Оо., and the crane by Messrs. Spencer, 
of . Hollinwood. 


St. Helens.—The Klein Engineering Company, Limited, 
have received from the Corporation an order to su an extension 
of Klein's patent chimney oooler, similar to the plant which the 
have already erected at the electricity works. The omp ote раш 
o Do зарас саш WUD, Eiroa: era quantity stoam 
previously condensed . 


‘So uthport.—The Council has aoce the tender of 
Messrs. Dick, Kerr & Oo. to supply and lay the tram rails for 
£11,148 18s. 3d., and for the supply also of cars. The cost of a 


double-deck: car was £540 6s., and of a single car £504. The tender 


of Messrs. M'Oartney, M Eloy & Oo. has been accepted for the over- 
head equipment for the new tramlines for £6,011. The time allowed 
for the completion of the contracts was eight months. 


NOTES. 


Lord Kelvin’s Successor.—Prof. Andrew Gray, M.A., 
professor of electrical engineering and physica at the 
University Oollege of North Wales, Bangor, has been 
appointed to succeed Lord Kelvin in the Chair of Natural 
Philosophy at the University, Glasgow. 


606 


THE ELECTRIOAL REVIEW. 


— 


[VoL 45, No. 1,142, Оотов ER 13, 1909. 


. An Electric Tramway Exhibition.—Paris will not be 


the only place to which the electrical man will have to find , 


his way next summer, for nearer home there is to be an 11 
days’ show, which promises to possess more of interest, from an 
electrical point of view, than anything of the kind held here 
during recent . We refer to the International Tram- 
ways and Light Railways Exhibition, to be open from June 
.90th to July 11th at the Royal Agricultural Hall Exhibi- 
tion. The primary object of the exhibition is to educate 
the municipal and other local authorities, also tramway 
directors and managers, as well as the general publio, in 
regard to the various systems of mechanical traction. A 
circular has been issued, giving the classification of exhibita, 
which will comprise every kind of apparatus designed for 
tramways and light railways. The more important appli- 
ances which will be shown are :— 

Electric trolley, conduit, and surface contact systems, cable systems, 
also electric, compressed air, gas, and steam self-contained systems. It is 
expected that short sections of track on the various systems will be laid 
down. Permanent way construction :—Paving, rails, points, fish plates, 
rail welds, special track work,” &c. Tunnel construction for under- 
ground lines:—Methods of ventilation, lifts, &. Power station 
equipment :—Boilers, special furnaces, coal conveyors, mechanical 
stokers, pumps, valves, economisers, and motors for driving the seme, 
engines, dynamos, boosters, motor-generators, accumulators, switch- 
boards and switchboard appliances, such as voltmeters, ammeters, 
wattmeters, switches, lightning Board of Trade test instru- 
ments, &c., cable driving machinery, feeder cables and feeder pillars, 
wire and rail bonds. Rolling stcck:—Tramway motor cars, cable 
cars, locomotives, and trail cars. Electric car equipments :—Motors, 
controllers, trolleys, switches, lightning arresters. Oable car cquip- 
ment :—Grips, brakes, &c. Steam motor cars: Various classes, such 
as the ge, Berpollét, &c. Tracks and wheels:—Four wheel, 
radial, and maximum traction trucks, &c. Brakes:—Hand, air, and 
electric а Oar тш сташ ‚ sand pone ieee rails, с 

pgs, seats, steps, car fenders an ean 
friki Ek ers, эи аы re Em тп 
A small committee of prominent tramway managers has 
been formed to assist in furthering the objecta of the Exhibi- 
tion and to advise the management, but financially the 
Exhibition is рео under the sole responsibility of the 
proprietors of the Tramway and Railway World. Plans 

and рү may be obtained on application to Mr. 
Jas. W. Courtenay, managing director, Amberley House, 
Norfolk Street, W.O. Mr. A. M. Willoox is the secretary. 


The Amazon Cable.—We intimated last week the probable 
abandonment of the Amazon Company's cable, laid in the 
Amazon between the city of Manaos, capital of the State of 
Amazonas, and the city of Para early in 1896. We are not 
ge of the exact arg which has dieit s Btep advis- 
able or neoessary, but a contem 0 e um 
tion that the frequent changes in the river bed pat ае 
on the cable which it is quite unable to bear, these changes 
also rendering repair work practically hopeless. We may 
be pardoned if, in this connection, we draw attention 
to our comments made when the prospectus of the 
Amazon Oable Company was before the public. In the 
ELECTRICAL Review for July 12th, 1895, we said :— We 
do not anticipate many engineering difficulties in laying the 
cable, but it oocurs to us that the maintenance may be con- 
siderable, and, obs: let ps to this fact, it is seriously open 
to question whether the £4,000 to be put aside for reserve 
fund, including repairs and renewals, will be sufficient, 
. e . « о The dividends are not likely to be high,” &о. 

That our criticism was reasonable and justifiable has been 
pretty clearly proved to be the case, if what has just been 
recorded is correct. The oostliness of landlines in the 
district is said to have led the company to inquire into the 
possibilities of utilising wireless telegraphy for the present 
needs of the service. 


Obituary.—We hear with great regret of the death of 
Mr. Alexander L. Fyfe, of Brixton. His name is well known 
in electrical circles in connection with the Fyfe-Main electric 
lighting system. : | 

The death is also announced of Mr. B. H. Van Tromp, 
who was a director of the Brush Electrical Engineering 
Company, the County of London and Brush Company, the 
Dover Electric Light Company, and the Electric and 
General Investment Company. 


"London's Lost Tunnel."—The stir which is now 
going on in the daily preas concerning the so-called re-dis- 
covery of the tubes of the old Pneumatic Despatch Company 
is perfectly absurd. The existence of these cast-iron tubes, 
which have lain perdu because it would not pay to take up 
the roads to unearth them, has been known to not a few 
since the working operations of the company were suspended, 
but the pers would have us believe that something 
quite out of the common has been brought to light, because a 
gentleman, who only learned about four years ago that the 
tubes were still intact, has been labouring ever since to con- 
vert them to the purposes of electric traction. Not more 
than а month ago we had to correct certain gross mis- 
statements as to the engine power (said to be 800 H..) 
which was used in the old system, and now we have 
the extraordinary statement of Prof. Oarus- Wilson, if be is 
correctly reported, that the inefficiency of the arrangements 
was such that no difference could ba detected in the work 
done by the engine, whether the cars were running or not." 
Now, in the engine room there were two horizontal engines 
of 24 or 25 НР. each. They could be used singly or together, 
as required, to drive the fan, 75 feet in circumference. We 
have seen the working of the pneumatic despatch in question 
on scores of occasions, with one engine and with two, accord- 
ing to the power demanded, and it would be interesting to 
know how the Professor became of the above in- 
formation, seeing that he has only recently been brought into 
the matter on the proposed electrical equipment of 
the old tubes by а new syndicate or company. 
Possibly Mr. Н. F. Joel could give us some positive informa- 
tion on this and other pointe connected with the subject. A 
contemporary called attention last week to what it calls a 
wild cat scheme, and cautions investors against it. It ques- 
tions whether the sorting office of the G.P.O. is to be oon- 
tinued on its present site or moved to Mount Pleasant. If 
the sorting office is to be moved, of what use will the tunnel 
be to the Government, says our contemporary, and before the 
investing үе risk any money in the new concern will it 
not be well to be sure abont this ? 


Electric Tramway Progress.—Eleotrio traction is at 
oing shead. The bell having been once set 
roperly running has now gained considerable impetus. 
he Manchester scheme to which the Corporation has 
now finally committed itself, involves an immediate 
expenditure of over £800,000, and the indications 
are that the million sterling will be exoeeded almost 
immediately by additional lines. The Glasgow ; 
which is wanted completed by the date of the Glasgow 
International Exhibition of 1901, will, we suppose, not oome 
far short of that figure when e ing is taken into account. 
The London County Council has commenced to develop eleo- 
trio traction in London by approving of surface oontact and 
conduit sections, and on 17th inst. will hold a special meeting 
to consider the proposed expenditure of £766,000 upon a 
large light eleotrio railway network for London, part 
conduit and pert trolley presumably. But this is only a 
foretaste of L. C. C. things to come. Add to these the large 


undertakings of Sunderland, Leeds, Huddersfield, sis unus 


Newcastle, Aberdeen, and other important 

and one sees that electric tramway traction is at last making 
real and substantial progress in the hands of certain 
municipal authoritiea. The cup is filled to overflowing if we 
mention the many miles of line which are being equi by 
the British Electric Traction Company, the London United, 
and other important companies. 


Electrical Work in Belgium.—The Electrical World 
digest prints from L'Industris Electrique an abstract of a 
paper read before the Society of Electrical Engineers of the 

nstitute Montefiore by Mr. A. Gerard, discussing the future 

of the industry in Belgium. Although not favoured by 
nature with water-powers, Belgium has developed large 
electrical installations, using more especially continuous 
current. For the future he urges that the energy of the 
vast quantities of gases escaping from the blast furnaces 
should be more fully utilised. A horse-power-hour can be 
obtained from 4 cubic metres of that gas of which the blast 
furnaces of Belgium produce an enormous quantity. 
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The Eleetrical Industry and the Paris Exhibition. 
In the interests alike of the nation and the electrical pro- 
fession, it is to be sincerely hoped that English manufac- 
turers will be strongly represented at the forthcoming 
Exhibition. We do not for a moment imagine that the 
Dreyfus agitation will leave any nent effect on the 
minds of potential exhibitors, and the firmness displayed by 
the French Government ought to dissipate any lingering 
notions that there is an element of unsafety in sendin 
valuable exhibits to Paris. If foreign exhibits an 
exhibitors do not meet with the very beet weloome, it will 
be unfortunate for the French nation. For if the English 
are а nation of shopkeepers, it is the Frenchman who 
is the shopkeeper to the whole world, and no man has a 
keener regard for keeping on the beet of terms with his 
customers. As we have said, there is not the slightest 
ground for anticipating any interference, and it is highly 
important that English manufacturers should leave no stone 
unturned in order to be at their best. In a sense, it is 
perhaps unfortunate that the period of preparation for the 
Exhibition coincides with an era of great prosperity. Work- 
shops are more or less congested, and there is a difficulty in 
keeping within moderate distance of the demand. This, 
doubtless, will have material influence upon many manu- 
facturers, and some will, on these grounds, refrain from 
sending any machinery. But it must not be overlooked that 
our prcsperity may come to an end, and there is no telling 
how £oon we may be engaged in a closer struggle for exist- 
ence, It is during a period of depression that the powerful 
and the best known survive, and the Exhibition, which is 
distinctly a modern form of advertising, should not be 
neglected, because there will be attracted to it representatives 
of all nations, and if the display of English apparatus is 
lees conspicuous than those of other countries, we shall un- 
doubtedly suffer in years to come. 


American Competition in Germany.—Germany and 
America are often ranged together as this country’s greatest 
industrial competitors, but they are none the less keen com- 
petitors of one another. The more or less friendly rivalry 
which exists between us can hardly rab rg to leasen as 
time goes on; in fact,an American Consul at Ohemnitz has 
written home to the States to stir up the ey ee 
American manufacturers to do their utmost to secure some о 
the contracta for materials required in connection with the 
numerous electrical schemes which are now developing in 
Germany. It is true that the disposition to nise home 
industries is very strong, but the Oonsul thinks that certain 
American things, опое seen, will be favourably received for the 
future. He advises American houses to send ex familiar 
with electrical plants and their needs to study the situation 
not only at Chemnitz, but throughout the entire German 
Empire. An idea of the tactics followed by too many 
American firms is contained in his advice that an effort 
should be made to sell in the German market just now, “even 
at the risk of not making a great deal of money at the 
outset.” If this is the guiding principle in the management 
of electrical manufacturing companies over there—and we 
believe it is in certain cases— we can easily understand why 
it is that come American works, having an immense turn- 
over in the course of the year, not to earn 
sufficient net profit to enable a fair return upon the capital 
in іп them. Furthermore, it is not what one might 
strictly term fair competition. 


Boiler „ and Smoke-Consuming Tests,— 
Mr. E. V. B. Taylor, of Blackburn, writes to the Mechanical 
World agreeing with a previous writer that it would be a 
good thing if the London County Council were to take steps 
to have tests made similar to those made in Franoe some 


now they ars using slack at 8s. 8d., and burning 22 to 24 
tons per week, and o | 


light of a tiny incandescent lamp falls u 


The New Telegraphy.—It is, perhaps, unnecessary to 
say that the following, coming as it does.from a “ Dur 
must be accepted for what such a communication is usually 
worth. The trials are stated to have taken place between 
Bada Pesth and Berlin :—“ The messages to be sent off by tke 
new system must be previously prepared—the signals being 
perforated upon endless paper slips, the Morse code being 
employed. This may be done by a great number of persons 
at the same time, so that а message of any length can be 
prepared in a quarter of an hoor. The perforated paper 
band is then passed over a small cylinder worked by a little 
motor. Two brushes, one connected with the positive, the 
other with the negative pole of a battery, sweep the cylinder 
over which the perforated band is running. The signals 
are perforated in two distinct lines, and as one of the brushes 
touches the metal of the cylinder through the perforation a 
signal is produced at the other end of the line (with which the 
cylinder, of course, is connected) thus : A—the point being up- 
ward. The other brush, кши 6 metal through the second 
row of perforation, produces the reversed signal, thus: V. 
Out of these signals the alphabet is constructed on the 
Morse system. The signals are taken by the electric current 
to the receiving station, where they, reach a telephone, the 
diaphragm of which is connected with a tiny mirror, this in 
m sian ais impulses given by ar carrent 0 к 

phragm. ese impulses being scarcely perceptible, the 
mirror has to be fixed in such a way that their effect is 
exaggerated by it. The inventors attached a bit of soft iron 
to the back of the mirror and a permanent magnet to the 
telephone. One of the poles of the magnet is provided with 
a spring, which reete upon the diaphragm with the help of a 
tiny bar. As the current moves the diaphragm it approaches 
the magnet or withdraws from it, and this causes the mirror 
to move also, bat of course much more perceptibly. The 

pon the mirror, and 
the movements appear in the shape of a glowing thread, 
which is reflected upon sensitive paper, after passing through 
a lens which condenses it to a luminous point. The sensitive 
paper, fastened over а rotating drum, is encased iu a her- 
metically closed cylinder, and as besides rotating it runs 
along a screw, the signs given by the vibration of the tele- 
phone diaphragm are photographed in spiral lines upon the 
sensitive paper. In theexperiment between Buda-Pesth and 
Berlin messages of 220 words were given, and took exactly 
nine seconds to send and receive.” As we have pointed out 
more than once, experiments of the kind are usually made 
with a total disregard of the ultimate effect of K. R.“; and 
also of the fact that signals received beyond a certain rate 


cannot be handled and written up with advantage by the 


clerical staff which has to transcribe them. 


The Jacques Carbon Cell.—Already many experiments 


whieh could be exactly regu 
measured by a Siemens pyrometer. Com 
forced into t ronem tube with perfora- 
tions near the bottom of the pot. Experiments were tried 
with ar, iron, and carbon es with and without an 
air KU. There were arrangements for regulating the 
temperature and exactly measuring the electrical quantities. 
Attempts were made to increase or reduce the oxidation of 
the carbon by the addition of nitre and ooal-gas. By drawing 
diagrams of the results obtained, it was clearly shown that 
the current in the Jacques oell was thermo-slectric, not 
voltaic. The colder the air supplied to the cell the higher 
the electromotive force. Coal-gas produced exactly the same 
effect as air. 


Seismological Observatory.—We read in an Indian 
paper that the Kashmir State Government contemplates 
establishing а seismological observatory at Srinagar. 


— == чыта — а 
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Marconi Telegraphy.—Prof. Fleming, in a letter to a 
Contemporary, states that during the recent démonstrations 


with the ni system at the meeting of the British 
Association, m sent from Wimereux to Dover were 


occasionally received and recorded: at the Marconi station at 
Chelmsford. Mr. Marconi's expert assistante have since then 
made careful tests, resulting in the transmission of excellent 
signals and messages from Wimereux to Chelmsford, without 
any increase in the length of the vertical wires at either 
station. The distance between these two stations as the 
crow flies is about 90 miles, This indicates a remarkable 
improvement in the effi of the transmitting. and 
receiving instruments. The extension of the range of wire- 
leas telegrephy will emphasise the necessity of some method 
of selective working between any two given stations. It 
was currently reported some time ago that Mr. Marconi had 
discovered а means of attaining this desirable result, but the 
new invention did not make its appearance at the Dover 
demonstrations. The plan used in ordinary telegraphy of 
having а call for each station was made use of, a message 
sent from one station being received at all the rest. A wire 
cage of large dimensions was during some of the earlier 
experiments at Dover- connected to the top of the vertical 
wire. But the only effect of this, as far as we could learn, 
was to make the Morse characters more distinct. The cage 
increased the capacity of the wire, bat the advantage of larger 
ourrents obtained in this way would probably be neutralised 
by a reduction of frequency. 


Electric Cabs in Berlin.—Electric cabs have recently 
started running for hire in Berlin. The difficulties to bs 
overcome in designing a motor cab to comply with the 
police regulations in Berlin are considerable. Practically, 


all motors, except the eleotro-motor, are excluded ; and the 


dimensions of the electric cab are required to correspond 
very closely with those of the horse cabs at nt in use. 
It became, therefore, impossible to fix the motors in the most 
convenient pes ion for transmitting power to the driving 
wheels. e only space available was the v aei beneath the 
driver's seat, Here two motors were fixed, each weighing 
50 kilogrammes and developing 2 H.. The voltage of the 
motors is 85, and the number of revolutions 1,100 per 
minute. Power is transmitted from the motors to two 
small pitch chain wheels, and from these by pitch chains to 
two pitch wheels fixed on the two hind wheels of the 
cab. e two hind wheels are driven separately, one by 
each motor, thus ро with differential gear. One 
motor is capable of driving the cab at a reduced speed, in 
case the other motor should break down. The accumulator 
battery is placed in a box under the cab; and this box can 
be removed and replaced by another with fully charged 
batteries in about two or three minutes. The battery has a 
capacity of 60 to 70 ampere-hours, which suffices for a 
journey of 18 to 24 miles; and it consists of 44 cells. The 
necessary resistances are under the driver's seat, and the 
electric warning signal is worked by a treadle. The cab is fitted 
with both eleotrio and mechanical brakes. The steering is 
done with the right hand, the left hand being left free te 
work the speed controller. | 


Electric Lighting Acts, 1882 to 1890.—We have 
received an important communication from the Board of 
Trade on the question of the transfer of powers. The 
Board have, in consequence of the passing of the Electric 
Lighting (Clauses) Act of last session, issued a revised model 
form of electric re сота опа order, а сору of which 
we shall publish next . It will be observed that the 
Clauses Act does not contain any provision empowering local 
authorities as electric lighting undertakers to transfer to 
others their powers, duties, and liabilities. The Board will 
not be prepared to insert in provisional orders any such pro- 
Vision save in circumstances of a very special character. 


Personal.—The marriage between Mr. Charles Bright, 
F. R. S. E., and Miss Isabel Gosling is to take place on 
тоу, the 26th inst., at St. Mary’s Church, Farnham, 

Bex. 


Appointment Vacant.— The Govan Burgh Commis- 
sioners want an electrical engineer to take charge of elec- 
tricity works at £150 per annum. To-morrow (14th inst.) 
is the latest date for sending applications to the town clerk, 
Mr. A. Macdonald, Hillock House, Govan. | 7. 


Lectures.—A course of 10 free lectures, arranged by the 
Technical Education Board of the London County Council, 
on “Electric Power and Lighting," illustrated by experi- 
ments and lantern slides, was commenced at Browning Hall, 
York Street, Walworth, last night.. The lecturer was Mr. E. 
Halford Strange, M.Sc. | 


Personal.—In our recent notice of Mr. Lord's marriage, 
we said that that gentleman was а representative of Messrs, 
W. F. Dennis & Co. This, however, was an error, as Mr. 
Lord is a partner in the firm. | 


NEW COMPANIES REGISTERED. 


B. R. Rowland & Co, Limited (63,698).—This com- 
pany was registered on September 27th, with a capital of £6,000 in 
£1 shares, to carry on the business of mechanical, electrical, 
hydranlic, and general engineers, heat, motive power, and water 
supply contractors, iron and steel converters, stove makers, boiler 
makers, steel, n and brass founders, engine builders, metal 
workers, millwrights, maobiniate, electricians, chemists, smithe, 
wcodworkers, деше metallurgiste, motor car, bicycle, tricyc!e, 
catriage and vebicle builders, chemical manufacturers, &c. The first 
subscribers (each with one share) are: — Bartholomew R. Rowland, 
Holly Bank, Barry Read, Altrincham, engineer; Charles Scorer, 
Combe House, Lincoln, solicitor; Charles R. Sccrer, Combe Houte, 
Lincoln, solicitor; Daniel Keeley, 31, Bentbal Road, W., warehouse- 
man; Frederick King, 97, Camp Btreet, Lower Broughton, Man- 
chester, engineer; A. Button, 18, Princes Road, Heaton Moor, 
gentleman; and Robert Rowland, 92, Old Road, Hyde, manufac- 
turer. The number cf directors is not to be Jess than three nor more 
than five; the first are Bartholomew R. Rowland (governing director 
for life; special дасан £3,000) and Robert О. Rowland; 
qualification of ordirary directors, £100. 


Leicester Motor Car Company, Limited (63, 700).— 
This company was registered on September 27th, with a capital of 
£30,000 in EI shares, to acquire the business of the Leicester Motor 
Oar Company, Limited,” of 31, Rutland Street, Leicester, and to 
carry on the business of auto-motor-car proprietors and agents, hirers 
and letters of motor coaches, omnibuees, cabs, vehicles, bicycles, tri- 
cycles, velocipedes, and cycles of all kinds, and to supply electricity, 
steam, and other motive power. The first subscribers (eaca with one 
share) are: — E. Pickard, 7, Salisbury Road, Leicester, gentleman ; B. 
Faire, Ingledene, Stoneygate, Leicester, smallware manufacturer; 
F. W. В. Clarke, 48, Highfield Street, Leicester, printer; G. B. 
McOreedy, Fornton Lodge, Stoneygate Road, Leicester, gentleman ; 
9. Fox, 74, Humbertson Gate, Leicester, china dealer; H. A. Olarke, 
5, Bevern Street, Leicester, cycle manufacturer; and G. F. Brown, 
Halford Street, Leicester, auctioneer. The number of directors is 
not to be less than three nor more than five; the first are Ю. Pickard, 
B. Faire, W. Т. Rowlett, F. W. 8. Clarke, and G. D. McOreedy ; 
qualification, £300; remuneration as fixed by the company. Regis- 
tered c ffice, 18, New Street, Friar Lane, Leicester. 


Electric Coin-Freed Meter Dimming Syndicate, 
Limited (68,713)—This company was registered on September 28th, 
with a capital of £5,000 in £1 shares, to acquire patent No. 17,523 cf 
1897, granted to F. J. Beaumont for improvements in coin-freed 
electrical meters, and to carry on the business of electricians, 
mechanical engineers, suppliers of, and workers in, electricity, &o, 
The first subscribers (each with one share) are: — G. H. Whitaker, 
12, Warwick Lane, H. O., publisher; G. H. Shepherd, 540, Oxford 
Street, W., licensed victualler; Б. Hallows, 5, Manor Grove, 
Beckenham, merchant; F. J. Beaumont, 21, Albany Road, Stroud 
Green, electrical engineer; Mrs. G. Whitaker, Lindrick House, 
Finsbury Park, N.; A. W. Herve, 309, Green Lanes, N.; screw manu- 
facturer; and R. T. Glover, 68, Dartmouth Park Road, N. W.; gas 
meter manufacturer. Registered without articles of association. 


World Gas and Electric Syndicate, Limited 
(63,725).—Tbis company was registered on September 29th, with a 
capital of £3,000 in £1 shares, to carry on the business of an electric 
light and power snd gas company in all its branches, and the busi- 
ness of electricians, electrical, water, gas, and general engineers, sup- 
pliers of electricity, &c. The first subscribers (each with one share) 
are: — J. A. Kelman, 51, Highbury New Park, N., solicitor; H. Yuill, 
5, Btradbroke Road, Oanonbury, secretary; В. Gibbs, 17, Royal 
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Parade, Blackheath, accountant; D. Shuter, 22, Dorothy Road, 
Lavender Hill, S. W., ; G. E. Eedes, 85, Isledon Road, Fine- 
bury Park, N., clerk; E. D. Sinclair, 11, Leconfleld Road, N., clerk ; 
and E. А. King, 39, Bt. John's Avenue, Harlesden, N.W., secretary. 
The number of directors is not to be less than three nor more 
than five; the subscribers are to appoint the first; qualification, 50 
shares. ! 


Irish Electric Railways Company, Limited (63,753). 
bie company was registered on October 3rd, with a capital of 
£2,000 in £1 shares, to carry on the business, in Ireland or elsewhere, 
of railway and tramway contractors and operators, electricity pro- 
ducers, users and dealers, quarry owners, miners, smelters, calcium, 
carbide, and chemical manufacturers, woodworkers, wood-pulp 
manufacturers, &. The first subscribers (each with one share) ars: 
В. G. Fraser, M. I. O. E., 53, Evelyn Gardens, South Kensington, engi- 
neer; L. Hough, 11, Pancras Lane, E. C., gentleman; G. Greenbank, 
300, Oamden Road, N., contractor; G. Wileon, Lyndhurst Gardens, 
Hampstead, N. W., engineer; O. Bilis, 51, Holly Street, Dalston, 
N.E., clerk; L. Wilson, Belsizo Oresent, N.W., landowner; and 
Alice M. Stuart, Abercorn, 3, Bolingbrooke Grove, S.W. The num- 
ber of directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, 200 shares; 
remuneration as fixed by the company. 


Prism Globe Company, Limited (63,796).—This com- 
pany was registered on October 7th, with a capital of £50,000 in £1 
shares, to carry on the business of glass manufacturers, glass blowers, 
prism globe manufacturers, manufacturers of any articles of use or 
ornament made from pu or any other substance, mechanical and 
chemical engineers, electricians, suppliers of electricity, manufac- 
turers of electrical apparatus, and producers and suppliers of light, 
heat, ки ара power by чш, galvanism, magnetism, or other- 
su 


each with one share) are:—Edward W. 


Manchester, gentleman; Herbert M. 
Styler, 10, Slade Lane, Longsight, Manchester, cashier; Parkin 8. 

h, Crumpeall House Cottage, Middleton Road, Higher Orumpeall, 
Manchester, solicitor's clerk; Arthur S. Brewis, 60, King Street, Man- 
chester, chartered accountant; Thomas Ohadwick, 36, Legh Grove, 
Ard wick, Manchester, accountant’s clerk; James H. Pontefract, Wood - 
ville, Davenport, cashier; and Oharles F. Brierley, 41, John Dalton 
Street, Manchester, estate agent. The number of directors is not to 
be less than three nor more than five; the Manchester Contract 
Oompany may nominate two so long as they hold 1,000 shares, others 
to be appointed by the subscribers ; qualification, £250 ; remuneration 
as fixed by the company. | 


à 


OFFICIAL RETURNS OF ELEOTRIOAL . 


COMPANIES. 


British Electric Works Company, Limited (61,640). 
—This company's annual return was filed on September 9th, when 
the entire capital of £135,000 in 50,000 preference and 85,000 ordi- 
aay shares, all of £1 each, was taken up. £1 bas been called on 

of 50,000 rence and 45,000 ordinary, resulting in the receipt 
x 7900 e remaining 40,000 shares are considered as fully 


British Electric Transformer Manufacturing Com- 
pany, Limited (57,293).—This company's annual return was filed 


on August 29th, when 20,000 vendors’ and 15,000 ordinary shares were 


taken up out of a capital of £50,060 in 20,000 vendors’ and 30,000 
ordinary shares, all at £1 each. £1 has been called up on the 
ordinary shares, resulting in the receipt of £15,000. The vendors’ 
shares are considered as fully paid. 


CITY NOTES. 


Tum electricity supply undertaking at Ayr 

Ayr Corporation has not yet reached the position of paying its 

Electricity way, but the deficiency is only about two-thirds 

Accounts. of the net loss in 1897. In that year the 

Public lighting and maximum load was 146 Kw., and the street 

Private supply lighting was represented by 28 aro lamps and 

55 incandescents; in 1898 the load had gone up to 210 xw, and the 

street lighting to 73 arc lamps and 65 incandescents. 

The general position of the underteking may be stated thus: 


1897. 1899, Increase, 
Total capital expenditure £35,978 248,897 27,919 
Number of units sold + 161,093 297,420 196,327 
Total maximum demand . 146xw. 910 ку, 64 Kw. 
Gross revenue : £2,445 23,901 £1,456 
Gross profit бы ой ай £478 $1,280 £802 
Average price per unit sold — ... 352d.  8-08d. — 44d. 


' The total revenue is small, and the price received per unit sold is 
vety low for a business of the size. The net result would ha ve. been 


- Oil, waste, water, and engine | 


considerably worse had not the engineer, Mr. Fuller, mariaged to keep: 
his total costs down to about 23d., and аз this. shows a reduction of 
over jd. per unit on the figures for 1897 he deserves to be congrata- 
lated upon the results. “ Coal" remains at the same low figure per 
unit; the principal decreases are shown on “ Wages" and “ 
ment, Salaries, &c.,” thus clearly indicating that the prosperity of 
the undertaking will be assured when the demand for supply 
increases and the people of Ayr do more to support their Corporation 
works. The experiment made some time ago in Ayr with a com- 
plicated system of rebate does not seem to have borne much fruit of 
a satisfactory kind; the present scale should tell in favour of th 
business shortly. < 
. _ Ввувисв Sr.TEMENT. ct 


1897, 1898. | 
Gross, Per unit. Gross, Per unit. Increase, 


Sale of current .. £2863 3 52d. £8,812. 808d. 44d. 
Meter rents .. ee TT ut Ves jus А 
Supply of lamps ..  ... A M cans TM 
Sundry (rent of pro. 82 12d. 87 07d. — 03d. 
perty, &c.) 
Gross revenue £2,445 3644. £8,901 315d. — 40d. 


— . —— — — 


It is а little surprising to find nearly a halfpenny drop in the 
revenue received per unit. The item for current alone stands at a 
fraction over 3d., a most moderate charge, and those who may be 
inclined to cavil at the deficit charged to the Police Revenue account 
of the burgh should remember that if the business does not pay, it at 


least affords a supply at а phenomenally low rate, considering its 812. , 


As а rule the consumer pays more than he need do, and assists the 
general ratepayer. Hore the general ratepayer seems to be willing to 
reverse this operation and put his hand in bis pocket to enabls the 
consumer to get his light at а lower rate than most large undertakings 
can afford to levy. | | 

Oost oy PRODUOTIOM. 


1897. 1898. T 
Gross. Per unit. Gross. Per unit, Increase. 
Coal „„ £456 ‘68d. £847 68d. ... 
room stores. 61 ‘09d. 60 050. - 044d. 
Salaries and wages incurred Ж 


a ко а d 845 1:261. 924 75d. — 51d. 


Repai d inte 1 
buildings engines, boilers, | 121 181. ай 174. — 01d. 


dynamos, &0. 


— — — eee — — анар 


Works’ cost .. £1,483 2 21d. £2,042 1°65d. —164. 
Rents, rates and taxes — .. 91 14d. 107 *09d. — 054. 
V 
gineer, каерды Душ 275 41d. 299 *94d. —'174. 
j 

rinting, law charges and j 101 15d. 106 *09d. — 06d 
Other expenses .. 17 024. 67 *05d. +0384. 

Total costs £1,967 293d. £2621 9-19d. —'814. 


— —— — — сунан 


The profit statement shows that while the gross profit has gone up 
about £800, the provision for sinking fund and for interest has in- 
creased by about £400; the difference between these two amounts 
accounts for the reduction of the deficiency by £400. É 


Pnorrr STATEMENT. 


Interest on loans. 699. 81052 £1,178 

Sinking fund for repayments .. ee ae 581 

Net profit * „ә ee ee oo -m 1,155 — 747 
Gross profit. £478 £1,280 


* Deficiency charged to rates, 


Willans & Robinsop, Limited. 


Он 4th inst. the annual meeting was held at Rugby. 

Mr. Manx Бовгивон, who presided, said that while they were 
ee increased interest on the ordinary shares, they also 
the increase in the reserve fund, besides мале Har 
proper proportionate contribution to the debenture sinking fund. 
hey were also carrying forward £1,200 more than last time. 
Orders continued plentiful, and the shops were fall of work, but at 
last they were able to keep pace with the orders, and the early 
provision for extensions, which the late increase of capital 
made possible, enabled them to look forward to increasing 
trade without fear. The new shares had been taken 
рр almost entirely by the existing shareholders or their nominees. 
е premiums received amounted to £29,773. Tho applications for 
Shares were во numerous that there was considerable difficulty in 
allotting them in a manner calculated to give general satisfaction. 
The contract drawings for works extensions were prepared, and some 

of the new buildings would bein use by next summer, The b 
would probably be finished before the tools were ready to ocoupy 


— m ee ee 


610 


THE ELECTRICAL REVIEW. [Vol 4. Мо. 1145, Остовив 13, 1999. 


them, for tool makers were among the busiest and most backward of 
the engineering trades. After delays in securing the Chester site for 
the new boiler works, they had the drawings well advanced, and 
would place the contracts as soon as the land was in their possession. 
In the course of remarks on the balance-sheet, Mr. Robinson sald that 
the “work in ” and the “ materials and stores and own- 
manufactured articles” have increased in value, largely through the 
exceptional number and value of practically finished, trough 
technically vnfinished, engines, which were standing there in June 
last waiting for the dynamos, which the electrical firms could not 
turn out fast enough. In the profit and loss account there were some 
decreases in е and more increases. All that had been said 
before as to the great growth to be expected in electrical industry 
was in fair way of fulfilment. As was mentioned in tho last report, 
the number of 1, 200-H. . engines on order (1,500 н р. is their extreme 
load) had risen from one, 18 months ago, to four, 12 months ago, and 
to 16 at the date of the last meeting, six months ago. When one's 
orders increased in geometrical progression, especially with a radix 
of four, the time must come when the pace grew too rapid. A few 
years of this kind of thing would fill the world with Willans engines, 
and he had to acknowledge with regret that they had not this time 
scored 64 of this useful standard size, but they have risen from 16 to 
28, which was as large an increase as the previous riee from 4 to 16, so 
they might be well content. The question of very large engines had 
not yet advanced, but it would do so. 

The adoption of the report and accounts was carried. 

Dividends were declared at the rate of 6 per cent. per annum upon 
the preference shares, and at the rate cf 10 per cent. per annum upon 
the ordinary shares. 


The Western and Brazilian Telegraph Company, 
Limited.— The directors recommend a dividend of 4s. per share, free 
of income-tax, on the ordinary shares for the half year ended June 
SOtb, 1899. Inthe case of shares which have been divided into 
preferred and deferred, the 4s, per share now recommended will be 
payable, vis., 3s. 94. per share to the preferred shareholders, and 3d. 
to the deferred shareholders. The balance of the account, subject to 
audit, is carried forward. For the purpose of paying the above 
dividend on the 24th inst, the register of members and transfer 
books will be closed from 17th until 24th inst. inclusive. 


Brazilian Submarine Telegraph Company, Limited. 
be directors have, after transferring £20,000 to the reserve ifund, 
decided to recommend a final dividend of 3s. per share, making, with 
previous distributions, a total dividend of 6 per cent. for the year 
ended Jone SOth, 1899, and also the payment of a bonus of 2s. per 
share, both free of income-tax. The balance of the account, subject 
to audit, is carried forward. For the purpose of paying the above 
dividend acd bonus on the 26th inst., the register of transfers will 
bs closed frem October 17th to 25th, both days inclusive. 


St. James's and Pall Mall Electric Light Company.— 
The amount of electricity sold the St. James’s and Pall Mall 
Electric Light Company, Limited, for the quarter ending Michaelmas 
is returned at 734,763 unite, estimated to produce £13,317, as against 
583,034 units, which actually produced £11,490 for the corresponding 
period of last year. 


Isle of Man Tramways and Electric Power Com- 
pany.—The directors have declared interim dividends for the six 
montha ended June 30th last at the rate of 6 per cent. per annum 
on the preference shares, and at the rate of 73 per cent. per annum 
on the ordinary shares. 


New Zealand Electrical Syndicate, Limited.—The 
directors have declared an interim dividend of 71 per cent. on 
account of the year 1899. 


The Blackpool ang Fleetwood Tramroad Company.—The receipts for the 
week ending October 7th, 1800, were £422 86. 11d.; receipts for week 
ending October 7th, 1898, £578 19s. 94.; aggregate for half-year to date, 
817,958 78. 7d. 

The Bristol 


Tramways and Company, Limtted.—The receipts for the 
week ending October 6th, were 42,948 103, 84.3; corresponding 
period, 1808, 42,974 7s. 4d.; decrease, 481 7s. Id. 


The Olty and South London Вап Ce The for the week 

ending October Sth, 1899, wera 41.019; wo ind October 9th, 
£982; inorease, £87. Total reoeipts for half-year, 1899, £14,183; 
receipts corresponding period, 1996, 


814,949, decrease, £66. 


The Dover Corporation Blectric Tramways.—The receipts for the week 
ending October 7th, 1899, were 4902 78. 7d.; week ending October 8th, 
1808, £201 18s. 4d.; increase, 143. 8d. Total receipts date, 1899 
Bs itd” Мы of trat opto ites‘; e E. Dur тшш Fun, 150818 

. е H eg run , 
1698, 4,284. Number of cars, 1599, 11; 1898, 11. : 


The Dublin United Tramways Oompany.—The receipts for the week ending 
Friday, October 6th, 1809 were as follows EET: T. Oo., horse oars, 
£1,049 118. 4d. ; ditto, electric cars, £1,951 11s. 84.; D. B. D. Co., electric cars, 
£720 68. 6d. ; total, 28,714 9s. 6d.; corresp ng ye T 
Oo., horse cars, £2 534 1s. 4d.; ditto, electrio oars, £446 93. 6d.; О.В. D. Oo., 

£932 Os. 9d.; total, £8,912 11s. 7d.; deorease, £198 925. Id. 
Aggregate to date, £62,845 18s. Sd.: aggregate to date last year, £61,848 
orked :—T'he 


mileage open is 25 
miles electrically, 19 miles by horses, as 19 miles elec , 
and 80 miles by horses, for the corresponding period last year, 


The Liverpoo Overhead Railway; Company.—The receipts for the week effing 
Осовег В, amounted to 41,003; corresponding week last year 
899; increase, ; 


Сотро ation Tramways. — The recel for the week end 
d ссе Ре 10 9 


run, 11,566. Number of cars, 21. The receipts for the week ending 
October 18th, 1898, were £960. Increase, £883. Miles of track open, 34. 
Car miles run, 8,549. Number of cars, 10. Total receipts to date, 1 
тош Apul lst, 1899, £16,898; total receipts to date, 1898, from June Mth, 


The South Staffordshire Tramways Com 
October 6th 18909, were £702 155. 8d.; agg 
296,065 0s. Id.; week ending October 7th, 
receipte for 40 weeks, £25,281 Oa. ба. 


STOCES AND SHARES. 


Wednesday Evening. 


A MORE robust tone has cheered the markets of the Stock Exchange 
this week, and the announcement that the Boer Government had sent 
an ultimatum was the signal for a general rise in nearly every depart- 
ment. The House prefers anything to a state of suspense, and if 
hostilities are to come, let them, and get the thing over as soon as 
possible. That is the prevailing sentiment, and that it is generally 
accepted is shown by the strength of markets as contrasted with the 
extreme weakness of a week ago, when everything was in a condition 


‘of bewildering uncertainty. 


Electrical de:criptions were among the first to participate in the 
better feeling. Chelscas and Metropolitans both went better, the latter 
being assisted by what are considered its excellent prospects, to which 
we called attention at the end of last month. The company's negotia- 
tions with the Marylebone Vestry are hangiug fire for atime, but have 
not been permanently shelved iby any means. A larger amount of 
business is being done in these shares than in any other of the 
eleotrical supply list. Brompton and Kensington Electric—the 
former House-to-House—are quoted at 8 middle, the 7 per cent. 
Cumulative Preference being 94. 

Provincial and foreign shares are quiet, and orders come very slowly 
into the lifeless market. Blackheath and Greenwich are steady at /, 
Bournemouth and Poole at 131, and Oaloutta Electric at 6. Nor is 
there much change to be noted in Oxford Ordinary at 7 or River 
Plate Electric Light and Traction Debenture Stock, the price of which 
is 871. Royal Electric of Montreal shares have resovered the 
deduction of the dividend, and are again 170, and the 5 per cent. 
bonds of another American company, the Ohicago Edison, can be 
bought in the neighbourhood of 105. 

The manufacturing and industrial list has not shared in the revival 
to any appreciable extent. In fact, beyond a rise of 5з. in the price 
of Brush Preference, quotations scarcely mark a change at all, which 
is due to the fact that, for so many issues in this department, the 
market is one of the most limited. 

Electrical railway stocks do not recover from their depression, the 
effect of a high Bauk rate being sufficient to check both speculation 
and investment in these securities. To anyone on the look-out for a 
cheap investment, and one more likely to improve in capital value 
than in present dividend-paying capacities, City and South London 
stock might commend itself, but the market is narrow, and dealings 
more or less a matter of negotiation. The traction department is 
dull, with nothing doing. Anglo-Argentine trams keep round about 
4, And Buenos Ayres and Belgrano are 22, the Preference being 48 
and 58 for the "A" and "B" shares respectively. New General 
Traction are 4, and Potteries Ordinary 14, Preference 102. Tram- 
ways Union shares can be purchased under 9, at which figure it is 
almost possible to sell Calcutta Trams, which are again a 
market. British Electric Traction Ordinary are still 173, but the 
Preference have been in quiet request, and a 51 rise in price is the 
result. | P 

The telegraph section is the liveliest of the electrical group. 
Eastern Ordinary heads the rise among its kindred stocks, but Anglo- 
American are also to the fore, the B" stock scoring an advance of 
& point. To this the renewed activity in the Yankee market has 
mainly contributed, but the Stock Exchange argues that the yacht 
race will be an excellent thing for the company, particularly if each 
of the five events has to be sailed for as many times before attaining 
finality. Globe Telegraph and Trust Ordinary have picked up Ње 
leeway of & week ago, being strengthened by the declaration of a 
one-and-ninepenny interim dividend. The Preference shares have 
also risen a quarter. 

National Telephone shares developed dulness early in the week, 
and now stand at a trifle over 5. Ths price seems to thrive best 
when the company is under the fierce light of publicity in the papers. 
The market is afraid of competition by the Government, but this has 
been a factor so long, that there is nothing fresh in the proposal. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Did ends marked § are lor амаа the latter par 3 the Gun past 


done 
Presen Closing Closing d 
AMB, ion, k 
lame. К ponet uai enero "Oct Tit, 
104 
i 4001 African Direct Telegraph, 4 % Debs. eee eee eee ТТ ee 100 —104 100 — "TE eee 
8 Amazon Telegraph, shares à Pus 8 — 4 8 — E. ў is 
125,000 Do. do. 5 J Debs., Nos. 1 to 1,250 Red. 1 & 85 — 90 8-90. rus 2 
8 547,520 Anglo-American 5 Ф Pref. L a Ф 11131123 1194—1133 | 1184 | 112 
8,047, 2201 Do. do. Deferred... — .. 0 . [8s 5 13)1— 14 | 141— 144 | 148 143 

205,151 | Brazilian Submarine Tse - eas THI] a 143— 15 15 11 153 143 

76,0001 Do. do. Debs. "dnd series, 1906 eee ° eee 0 107 —11 2 — 8 ee eee 
10,000,008 Com — ie d d = en toad m & 8 % 165 bosala 10 
omm [III ee ee 
1,882, 6231 do. Sterling 500 year 4 % Deb. Stock Red. Stock! ... | .. 5102 —104 ха102 —104 | 103g 1023 
850 Consolidated Telephone Construction and Manufacturing | 10/- | 2 14 1 i— it - RS 
16,000 Cuba Telegraph eee [11] eee eee еве 06е [EX] 10 8 7 io i — i 18— 193 eee 
6,000 Do. TH ce [Ir eee eee eet [T1] к“ y p 0 jig 9 a 4 5 dd eee 
981 Direct Spanish egrap ee 0 eee eee eee est = TS 600 
pes LAN 29 4 8 Pref. ТҮ) TT) к. 10 10 eee ae EL 105 107 ee 
80. 000 о вов. ове eve eee eee eee * Parum — • 
60,7101] Direct United Bieteg Cable ^ „ „% 8% ai а па 12 xal UE 27 | | 
120,000 | Direct West India Cable, 43 J Reg. Deb.  ..1100| .. | «e |... 100 —108 100 308. 135 125 
4,000,000 Eastern Telegraph, Ord Ord. Stock . eee eee vos Stock 6496 7 96 7 V =" 99 109 101 
1,795,000 Do. 5i Pref. Stock „.|100|.. |... |... | 99 —102 — A 
1,432, Do. VV 5 4 5 ^7 hag [us umb |18 . 
Ч De eve TP T — T 
250,000 | Eastern Extension, Australasia 75 a .. 10 7 J 74 7 13f— 14] 14 — 14 143 132 
0 Do. 5 us. Gov. Bu e ann. = —103 " 
16,200 5 ( аот, reg. 1 1.640, SO 4326 || 100 8 % |5 % 99 —108 | 99 — 
64, 400 Do. do. Bearer, 1,060—8, 915, 4331—6400 100 | 5 % 5 $ 100 —108 100 —108 m 
830,000 he K arg TERA m " d Deb., Stock! 4 4 4, |117 —12 — ivi 
astern and Sou can elegraph о EE —1 i 

85,1001 1900 rod “ann. ar fog. Noo, 1 to 3,048 100 5 W. | 99 —103 | 99 —108 

48,6001 Do. do. 2,844 to b, 100 | 5 m . 1100 —108 100 —103 soe 
800, 000 Do. 43 Mort. Dabe., Nos. у red. 1909 100 | 4 -— wee 1101 —104 101 —104 Ji 

200,000} Do. ser М! Mt. Debs. (Mauritius Bub. 0 1—8,000 | 25 4 i i Er —105% ое їй ios 

180,227 Globe Telegraph eee see eee [II] #00 10 4, 4} 675 12 1 15 Ж 154 154 14i 

180,042 Do. do. 8 % Pref. eee [TII [IIl 1o 6 6 6 43— 54 2 

150,000 | Great Northern Telegraph, of ay ie Hk 10 10 . | 80 — 82 30 — 8 m see 
89,500 3 e Mort, Debe. ] io „. |... 100 —103 поо лоз |... | .. 

? ов. ‚ Кед. 

100,000] London ed lr nage h, 6 % Debs. b 100 6 |6 .. [106—109 [106 —109 Ж Ж 
71,000 | Montevideo Telephone, Limited, rd., Nos. 1 to 71, 000 .. а is. А i—- i 1— 1 is " 
84,000 Do. do. 5% Pref., Nos. 1 to 84,000 Id s T — 1 ts ГА 5 

490,000 National Telephone, 1 to 400,000 өөө 000 eee eee 5 53 6 6 5s— 158 13 — 147 
15, 000 Do. 6 % Cum. 1st Pref. ... vss - 10,6 6 6 18 — i 18 == M 137 
15, 000 Do. 4 Cum. 2nd Pref. ... 10 | 6 6 6 18 — 14 : — Ы 5 

,000 Do. Non-cum. 8rd Pref., 1 to 250,000 5 5 5 63— 58 zi ior 15 
1,829, 471] Do. s $ Deb. Stock i Stock 34 34 84 99 —102 99 —102 
71,504 | Oriental Telephone and Nleo., Nos. 1 to 171,504, fully paid 115 5 5 i— 1 1 44 Я 

100,0001 Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 103 —106 |103 —106 P íi 

11,889 Reuter's eos ooo 006 eee 606 eee 8 5 b e 7 — 8 к! —]85 2 ood 

8,881 Submarine Cables Trust one 006 eee eee eee Cert. [EX ee 180 —185 — ees eee 
ud United = Piata Тирә. Debs. TI) TY) eee Md 5 V 6 96 Й wci 104 —107 1044 oe 
0001] West African Telegraph, 5 % 5 ® De ew . | 1005 J 5 % 99 —102 | 99 —3102 [ор .. 
80,008 | West анс America, Nos. 1—80, 000 and. 58, 001—858, 008 24 | ... iss R 1— 1 1— jas a 
150,000| Ро. do. 4% Debs., 1—1,600 gua. by Bras. Bub. Tel. | 100 e | e поа —105 102 —106 |... | .. 

889,621 | Western and Brazilian ael 4 % Deb. Stock Red. ... Stock T 104 —1u7 n m ies " 
88,821 West India and Panama oe T ee 10 1 2 lj— 13 1— : 4 10 "S 
B4,568 Do. do. a 04 Cum. Ist Pref. ES 10 | 6 6 104— "ot 1 02 Озе Т 

4,669 Do. do. Oum. 2nd Pref. ... | 106 6 83— 9 — 9i Eq wes 
80,000 Do. do. se. Nos. 1 to 1,800 | 100 | 6 6 .. |104 —107 |104 —107 nis ees 
158,1001| Western Union of 0.8. орол ‚6 % Ster. Bonds ... | 100 6 6% . | 98 —103 98 —108 T eee 

ELECTRICITY SUPPLY COMPANIES 

19,661 | Brompton & Kensington Bleo. Lt. Sup., Ord., 101 to 19,761 — | 4 6 B 71— 83 71— 38 wi 
12,000 Á Do. do. 7 96 Oum. Pret. 60 7 V 7 @ ° 9 — 10 9 = 11 00 
80,000 ip Оч ш ee ur c р, = 6% 7 8 7 10 — 10 10 — : n 
000 . ° 0. um. vee T) ee — == eee 
34,000 |*Chelsea Electricity Supply, Ord., 6 6 %|17— 8 7 84 8 1 

1005000 Oity of London Tiectrio Lighting, b Deb, Btosk Red... 7 10% 6 1 115 113 
40,000 Do. 69% Oum. Pref., 1 to 40,000 .. ..  .. 6 6 6 124— 184 | 124— 184 | 134| 194 

400,000 Do. 54, Deb. Stock, Scrip. (iss. at £115) all paid 5 @ | б „a {125 —180 |125 —180 | .. 

- 40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 nil n пй | 108— 113 l 2— uł AR 
20,000 Do. do. do. 6 , 40,001—60,000 6% 16% 625, | 138 — 14 з — 1 i 

220,000 Do. 4495 Deb. Stock, Prov. Corts (280% to be paid) Rd. Pus es 81 — 84 |81 — 84 " 

26,100 | Edmundsons Elec. Oorp., Ord. Shares Ms P . [6591792], 5 — 5 5— 5i 5 

110,000 London Electrio Supply Corporation, Limited, , Ord. pref” а ae 4 "im 4 58 
100.000 Do. do. do. 4%, lst Mt. Db. shock Ba Rd. E: 105 —107 105 —107 | 16 | 105% 
ao Metropolitan Blectrio Supply, 01 п 00. „ 105 16% |5 % | 144— 154 р — 16 154 | 151 

, Do. . o8. ees = — — ss 

220,000] Do. 4x First Mortgage Debentare Stock 4495 | 4h 117 —119 uz =! E 

6,453 | Notting Hill Blectrio Lighting EE. 10 | 4 6 6 5 — 15 Tie isi 
81,980 | St. шо and Pall Mall Electric Light, Ord 6 11049 (144% |144 — Е 
x Е 7 % Mn 20, 0081 to to 40,080 7 7 pz 10 Tm P 2 b 
South is don Electricity Bu 206 sii n is — Те 
79,000 | Westminster Electric Supply, ОТА, 101 to 80,000 » 9 % 129, 12 Ф | 144— 164 | 144—154 158 15 
Exchange. 
Unless * Subject о загава Shares. : 1 on warrante, prof be — m 
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SHARE LIST OF ELEOTRICAL OCOMPANIES—Continned. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAMB, pa tation Quotation 


—— rrr a a p gg Gmu—ͤ—ç m | m ———— | € — 


1896. | 1897. 1896. 
60,000 | Aluminium А” shares, Nos. 1—60,000 ... «56: is 1110 $ 0% ... 22— 84 22— 81 iss 
4} y^ Ist Mort. Deb. Stock Red. eee eee Stock eee [TY] eos 95 —100 xd 95 —100 eee ees 


90,000 Do. 

80,000 British Electric Traction 006 rm 0906 coe eee 10 eee 006 6 % 17 — 18 x 17 — 18 173 17 
30,000 ‚ Do. do. е Oum. Pref. 30 eee: 10 ... is .. | 184— 14 132— 14} 14 | 13 
200,000 Do. do. Perpetual Debenture Stock ... Stock "р 85 .. |125 —128 xd|125 —128 1272 | 126} 
40,000 | British Insulated Wire 02. Nos. 1 to 40,000 >... ss BT as T за — 12 |11—12 ёз - 

27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 . 6| .. 62 64— 6g з ec 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000 .. 8| wl i u- 2 12— 2 2 li 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2144 6 231— 28 23— 2 273 2 
125,000 Do. do. Perp. b. Stock [rr Stock TT) eee 109 —113 109 —113 eee eee 
50,000 Do. do. 2nd Deb. Stock Red. Stock 104 —106 104 —107 vii 895 
20,000 | Callender's Oable Construction shares, Nos. 1—20, 000 5 10 0% 14% 15 % толи 144 | 18j— 143 144 | 134 
90,000 Do. do 44 95 lst Mort. Deb. Stock Red. Stock T 2 —115  |112 —115 -— " 
85,250 | Central London Railway, Ord. Shares РА see se] 10 | uu i ius 110 — 103 | 10 — 103 104 10; 
178,808 Do. do. do. £8 paid eee [Ir 10 eee [Ir eee eee [Ir еве ove 
61,088 Do. do. Pref. half-shares eee T, b eee eee ees 4j— 5 41 — 5 eee 
71,447 Do. do. Def. do. 000 eee eee 5 000 ace coe 5 БЕ 54 5 €— 53 6k 
680,0001 | City and Routh London Railway ... Stock 14%] 18%] 217 68 — 66 63 — 66 s И 
22,600 | Do. Ord. shares, Nos. 1 to 23, 500 as]: d [Au PER "d 01— 62 01— 62 Е 
82,008 datas & бо, T Nou, ise 83, 09e n Dis i AS = AE 8] .. "m ies 84— 4 8i— 8H 
i st Mort . 8., o E 
100,000 £100, and 901 to 11 ,000 of 250 Bed. eee es [TII [Tr 100 —1098 100 108 eet 
99,261 dison & Swan Utd. El. Lgt., “A” shares, £8 pd. I to 59, 261 5 6 6 Ф 2— 2 2 — 2} ‘ 
17,189 Do. do. do. “А” Shares, 01—017,189 5 6 6 4— 5 4— 5 в 
844,028 Do. do. do. 4 % Deb. Stock Bed. TIT 100 TT] eee ТҮ) 95 — 97 95 — 97 e ry) 
112,100 | Electric Construction, 1 to 112,100 ... eee Mee 2| 5 $ 6 $ 6 & 24— 28 24— 38 idi 
25,000 Do. do. 7 Cum. Pref., 1 to 35,000 $us 2| 7 7 7 8— 8 8 — 8 - 
140,800 Do. do. 495 Perp. 1st Mort. Deb. Btock eee [Stock] ... Pre .. [108 —106 1103 —106 : 
91,196 | Elmore's Patent Copper epositing, 1 1 to 70,000 . se 2| .. ve ^ B— 8B § . 
9,6001 | Greenwood & Batley, 7 95 , lto '9,600 ..| 10, 7 7 7 1l — 13 11 — 13 T 
15,000 HI (W. T.) Telegraph Works, Ord. s ^ .. | 10 | 10 12 14 а 
8,000 O. do. 7 y 4 Pref. eee 10 7 4 4 eee 
50,000 Do. do. do. 4% Mort. Deb. Stock... Stock 4, 4d .. 1110 —113 |110 —118 AE dá 
60,000 | India- Rubber, Gutta-Percha and Telegraph Works ». | 10 |10 10 10 Y 21 — 22 21 — 22 21 isi 
800,000 Do. 1 ee uf 4 lat Mort. Debs. 100 TI TT "TT! 100 —104 xd 100 —104 eee 
87,600 Liverpoo Overhead way, 00 eee [TT] eee 10 24 8} 8} 8 — 8 ee ace 
10,000 | Do. do. Pref., £10 paid eee LII) 10 6 5 5 181— 132 131— 133 ooo 
87,850 | Telegraph Construction and Maintenance . T 12 | 15 15 15 87 — 41 87 — 41 384 37 
150,000 Do. é % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 100 eee . II 103 —106 103 —108 ee [TT] 
18,400 Telegraph кыно шш Ord. Nos. 6, 601 to 20, 000 5 . E sae 91— 9? 93— 93 ves әз 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20, 000 5 eee eee eee 6 ad 51— 6 | е 


640, 000 Waterloo and City Railway, Ord. Stock. 100. .. | 8 95100 —103 100 —108 | 1014 | 100} 


t notations on DEM pon, Sjock Mron C paid. 
З vidends marked § are for a year consisting of the latter part of one year and ih the first part of the аы 


LATEST PROCUBABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


eB ham Blectric Supply, Ок £5 (fully peid) 8—10. Kensington and Knightsbridge Mlectrio Lighting, Ordinary Shares 
British Aluminium, Ordinary, 9— % ‚ 10—11. кг: peid) H lst Preference ulative 6%, £5 
Brompton and Kensington, 44% Debontares of 100, 105—108. y paid), 7 — ls Debentures 106—108. Dividend, 1808, 
National Hleotric Free Wiring, 10s. paid, 68 
Smithfield Market Electrio, 1-8. er, Parker, £10 (tally y pal). 184. 
* From Birmingham Share List. Bank rate of discount 5 per oent. (October 5th. 1899). 
MARKET QUOTATIONS, Wednesday, October llth. 
CHEMICALS, o. This week. | Last week. Tnoronse or METALS, &o. (continued). This week. | Last week. Ino. or Dee. 
——— À— «tA € — оце са ee ee ee per Ib. 80 ee 
п ә е ee per ө е ae 
Acid Hy T es per сті. . 5J- T g Oopper Bars Se „ ае ton £88 ` 
i ee е рег сті. A. al. ee ` 8 и Wire (basis price) [EJ Der lb. юа. . 
и Oxalio . ee ee per сті. 82/- re ee g и Sheet ee ee ee per ton ө 
и Bulphurio . T ee рег сті. 6/6 б/ os f н Rod T eo ee per ton £88 . 
„ рег оті. 85/- 85/- ee я German Silver Wire .. ee per lb. 1/6 - 
а Ammonia, furiis (crystal) .. per ton £25 495 өө h Gutte- fine T ee per lb. 6/- — 
н н oe ee per ton 223 £28 is А India-rabber, fine ee per Ib. 18 4/5 54. dec. 
ee ee per ton £5 15 25 15 ae $ Sheets .. ee per ton 18 T 
a Bisulphide of Oarbon .. .. per ton £15 215 ec $ „ Pig (Cleveland warrants) per ton 68/11 4/4 inc. 
"T T T M eal c 10 i 10 e : н : a to size 3 verd p ee 
а ee ee өө е * * ee Sora U ee ee 85 ee 
а » (60/96) ee ee per gal. sló 86 ee $ с Wire vanised No.6.. per ton £14 6 T 
Bulphate.. oe ee per #95 10 £217 80s. dec g , Eng Ingot .. „ рег ton 416 10 15s. inc. 
а Nitrate ° ee eo per ton 293 10 10s. inc, б н " Sheet oe ee por ton 218 10 £2 inc. 
а „ White Sugar ee per ton £81 £81 A т Manganin Wire No. 3.. per lb. 87 a 
а Peroxide .. T ee per ton £27 10 237 10 в Mercury per bottle; £8 17 6 5,6 ine. 
a Methylated 8 . per gal. 2/9 9/9 РА d Mica (іп original cases), small per lb. | 2d. to 6d. ve 
а Маршы vent (90 % at „ " » medium per Ib. 1/9 to 2/6 © 
a Potash, Bichromate, in casks. . pelis ња yk ки Phosphor Br ое bat W. 14 19 iA Е 
? 0 ee 08 or ronze, ee 
а „ ustio (15/60 % oe per ton ym T э Á x Кылы Per lb. 11 to 1/4 ee 
а Bisulphate .. .. per ton £85 £85 T P " 110 12 per ib. | From 1/21 oe 
a Bhellac ee per owt. 68/- 68/- ia o Platinum .. ae T ee рег os, £8 10 . 
a Lr of Magnesia -. m ee per кп ee 10 а 10 эө Biliclum e ne А „ рег 9 Чаа юлт 
a ar, Bu ee per is Magnet, &oc'd' deso'p'n p. oe 
м » Lon vered ee ee per ton Ex yu eec $ Bise : ee ee с dod 4150 10 108. f 
ее n ee ee ee ee ee inc. 
a Bods, Caustic iwhiie 70 9|.) as Бег юп 27 10 £710 s А „ ва а о d^ s eer Ib. 3d. inc 
а „ Crystals per ton £8 £8 e A „ wire Nos. 1 to 18. per lb. үп ee 
@ y Bichromate, casks „ per lb. 234. 93а, ay р White Anti сов 3 por 
METALS, &0. - | nt” oe per £40 to oe 
Y Cotto: 101b, bundle Ib. 4. ee 
Alaminium Wire, in ton lots.. per ton A994 2994 sė ! En Best Pec b len. we Dar Ib. 4 ee 
| Sheet, in ton lots.. per ton 4191 £191 К J » Hemp8 ply 10 lbs. .. per lb. sa 
p Babbitt’s metal ingots . per ton | £90 to 2160 £90 to £160 ee о» Russian, 10 Iba. per Ib. ee 
© Brass (rolled metal 3 to ÑP) biais per Ib es j n Jute, 180 Ibs, rove m Ros 13 x 
€ „ Tube (brased) per lb. 1054. ib ` j Manila, 94 thread r ton 242 10 £3 inc. 
e „ Wire, basis T per lb. 84d. 4. k Zino, Sheet Wiele Montagne bid.) p.t. £21 s 
Guotetions supplied by 88 Sua DE sup lied b Quotations supplied 
Messrs. зе кеш т, Gutta-Percha, and k Messrs. Morris 
5 The British Minimi Company, Ltd. ph Works Company, Lid. m Messrs. W. T. Glover & Oo., Ltd. 
€ Mesers. Thos. Bolton & Bons, Mim elagraph War & Shakspeare. n Messrs, P. & 
d Messrs. F. Wiggins & Sons Messrs, Jackson & ТШ, o Messrs. Johnson, Matehey & Оо. LA. 
e 6 Mesers. Bolling & Lowe. P The Phosphor Bronse Company, Led. 


[Mesars, Henry С, Yeo & Oo. 


a ae О" T e a ae e a 
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ELEOTRIO WIRING SYSTEMS, 


By J. D. Е. ANDREWS. 


(Concluded from page 577.) 


Fon several circuits in one electrolier an outlet is provided with a 
joint in the upper end, the same as those already described for twin 
wiring. There is, however, only one trannion, in addition to the 
carrying the tube, situated on one side of the box, and this is of 
elongated form, so as to take the requisite number of cables, or single 
cable with several conductors, or a conduit tube may be employed to 
take them all. 
No contacts are provided in these multiple cirenit outlets, the wires 
of the electrolier being carried up into the joint box, where the joints 
described. This 
by simply 


me: 


3 5 ~ — н 


For switches the outlets are of two kinds. One (fig. 12) is in- 
tended for places where ít is n to provide against damp, or 
for sinking in the plaster. It consists of a box with a trunnion, into 


|J 


—— L 
Ше ШШ 


[ 
| =í | 


Fia. 12. 


which the conduit ог the armouring of the cables is soldered, the 
inner wires being bent towards the open side of the bor, and into the 
terminals of the switch when it has been attached to the outlet. This 
outlet is fixed by screws passing through the walls of the box into 
plugs in the wall, by which any possibility 
screw holes is avoided. Oatlets of this type 
tric, conduit, and 
switch outlet (fig. 13) 


Га. 13. 


consists chiefly of а terminal and means of 


fixing 
conduit or armouring of the cable, the outlet being adaptable to any 
of them. For al switches a ЖР 


nised, to which brass trunnions forjthe cables or conduits aretattached 
by screws. The switches, with these outlets, are fixed to wooden 
blocks attached to the outlet by B.A. screws or to the wall. 


Fia. 16. 


The сопе роса (fig. 15) to be used in conjunction with the 
above wiring app. 


ces are provided with trunnions to receive thee 
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т As in the other appliances of the’ series, there is no difference in 
the construction of the'distributing$boards‘for. use with either con- 


)—U 


ҮҮҮҮҮҮҮҮҮ; 
кокан БАКА. 


Fia. 17. 


centric or twin wiring. Fuses for each wire are used in the case of 
twin wiring but only for the centre wire in concentric. 


The fittings for twin wiring in the writer’s system are the same as 
those generally in use. The fittings in the concentric system, 
however, are necessarily different as regards wiring. In this 


Fia. 19. 


„system the brass work of the fitting is used as the return, and for 
flexible pendants a conducting cord ia made with one vulcanised I R. 


insulated conductor with a bare lacquered braiding of copper wires 
on the outside. 
To effect the connection of the fittings with the outlets a union is 
rovided with & sp contact inserted in a porcelain insulator, held 
& brass nipple, attached to or forming of the fi , -inch 
outside gas thread, as shown in fig. 17, in which a is the spring con- 
tact to whicl the conducting wire, B, is attached by soldering into a 
central tube of the contact, c. This is easily effected by com- 
pressing the spring contact until the tube protrudes at the end, thea 
applying a small soldering bit, the conductor having first been tinned 
with solder and inserted. The spring being arranged on the exterior 
of the contact instead of within, as is the case in all other spring 
contacts, the use of a larger wire is possible, and a carrying capacity 


19 19 15 

Fig. 90. = е: 

ае Е ТГАТ 

| 16 15 
иб 18 $ 

Fig. 21. a -== Iean 3 те? Я 16. 

| ^А 19/16 в aa — У 

15 16 


А 1 R 
г - ‚ 
Fig. 2. L SoS SS deem yos zm " 
A 19/16 в 


DIAGRAM OF System. 


can thus be obtained up to 8 or 10 amperes, or even more. The 
lampholder, fig. 18, for concentric wiring consists of the same spring 
and insulator, but they are recessed within a §-inch internal screw. 
The holders and also the nipples are adapted to suit any class of 
fitting made by any maker, they may bə easily attached by the 
contractor. For flexible pendants the unions and holders are some- 
what modified as shown in figs. 17 and 18. — 

In addition to the nipple, D, there is a brass husk, m, upon which 
the nipple is free to turn. The outer conductor of the concentric 
flexible is soldered into the husk, and the soldered portion is hidden 
by the brass union. The lampholders are similarly constructed, but 
they have an internal screw. 

The lamps for the concentric system are provided with a fl screw 
with fixed central contact, as shown in fig. 19. 

Notice should be taken of the interchangeability of the parts in the 
concentric system. 

The connector insulator is the same for joints and outlets, and 
there is only one sizə. The insulator of the lampholder is the same 
as for the unions of the fitting and extension sockets. The one thread, 
§ inch gas, is used for lamps, fittings, unions, and outlets. The outlet 
describad in fig. 8 may be used to carry any fitting, pendant, or 
bracket, or used as a wall plug for flexible cord, the cords being 
the same as for pendants, with the union bell-mouthed to prevent 
chafing. 

The system of distribution is similar to that commonly in use. No 
fuses are provided, except on the distributing boards, whether for 
twin or concentric wiring. The standard circuits are 8 amperes with 
100 volts, or for 12 to 14 16 ср. lamps, or 4 amperes with 200 volts and 
the same number of lamps. 

The series of sízss of conductors employed for these standard 
circuits are as follows, whether for twin or concentric wiring. It 
will be observed that the current capacities of the larger conductors 
are multiples of the smaller ones:— 


| Maximum Conductors Conductors | Conductor of 
Amperes | amperes for cable for conduit | flexible cords 
at 1,000 per allowed by wiring, twin wiring, to be used 
square inch, Institution or twin or with cables 
rules. | concentric, concentric. | corresponding. 
| 
2 42 18 9/22 35/38 25 
4 | 82 15 7/22 62/38 4% 
| | 110/38 68 
8 12 | 12 7/19 172/38 98 
16 e | 7A 7/17 d 
24 B 7/6 7/16 
32 e | "n4 7/14 
48 | sae | 19/17 -— 
64 e 19/16 
6 |. 19/15 
96 | i 19/1t 
120 | Jn 37/16 
150 d 37/15 i 
180 ee 37/144 . . 


Above are three diagrams of circuits based on the standard 
circuits and appliances referred to. Fig. 20 is, perhaps, the most 
common, and represents a distribution board, B, of six 8-ampere 
circuits, with six switches and fuses, or one switch and six fuses, or in 
the case of twin wiring, six fuses on each pole, supplied by a feeder 
from the house main switch and fuses, a. 

It will be observed that No. 12 conductor is used as trunk with 
branches No. 15. 

In diagram No. 21 the arrangement is modified by connecting the 
trunk into the centre of the network of branches, from which point 
No. 15 only is used. If cheapness prevails over quality, something 
can be saved by doubling the number of circuits and using No. 15 
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wire as trunk with 4-ampere fuses, and No. 18 as branches. In 
instances where efficiency is of the greateat importance, the distribu- 
tion box system may be introduced throughout, terminal boxes 
without switches, bat provided with a joint for the trunk, are 
then adopted, as illustrated in diagram No. 22. 

The ms represent the most common instances of dis- 
tribution. Many modifications may be made of these, and provided 
the conductors, Nos. 12, 15, and 18, are the sizes employed, all other 
appurtenances will be found to fit. 


EXPERIMENTS ON RAIL BONDS. 


By Prov. HENRY H. NORRIS, Cornell University. 


THE importance of the subject of rail bonding is evidenced by the 
increasing extent of the papers and discussions about it. Although, 
compared with some of the more showy parts of the railway equip- 
ment, its place is very humble, yet the rail bond has the ability to do 
a great deal of harm in a quiet way. 

The use of the ground for the return of the power current is out 
of the question. If the current does not return to thestation on the 
rails, it is probably not coming in through the ground, for that has 
a resistance much too great for this purpose. The experiments cf 
Mr. J. H. Holt (Electrical World, Vol. xxiv., p. 290) show that the 
earth may, and does often have, avery high resistance, which is much 
more than is usually supposed. Between good ground plates, 3,000 
feet apart, the resistance was found to be from about 70 to over 500 
ohms, depending upon the number of terminals in parallel. In 
street railway work the resistance will depend largely upon the con- 
dition of the surface of the soil, but is usually less than the figures 
jast given on account of the larger surface ex posed to the ground by 
the rails. The rails are universally used for tho return, or are 
ostensibly so used, for sometimes it is difficult to find the current in 
the rails when it is supposed to be there. It is as important to have 
plenty of conducting metal in the rails as to see that there is enough 
in the main feeders. 

А common effect of the poor quality of the return circuit is the 
destruction of metal pipes in the vicinity, and it is this trouble moro 
than any other that has drawn so much attention to the matter 
of rail bonding. If an easier path is to bs found by some other 
route than that through the rails tho current is bound to take that 


path, or, a$ least, enough of the current will do so to make the fall: 


of pressure along the shunt path equal to that in the rails. But with 
the higb resistance of the earth it should not be poseible for any 
great quantity of current to leave the rails unless there is trouble 
with the bonding, for the rails have carrying capacity enough for 
most cases. | 
The difficulty in keeping the bonding in good condition is that 
there are so many electrical contacts to maintain and that they are 
во inaccessible. When a bond is put in it should be of the best 
quality in every way so that repairs will be seldom necessary. The 
requisites of a good bond are both mechanical and electrical. They 
must not be able to work loose, for a loose bond is of very little 
use. To this end flexibility is important, for joints will “give” 
. under the weight of cars and the space between the ends of the rails. 
will vary with the temperature. From the electrical standpoint, 
the conductivity must be good, especially at the joints. The copper 


resistance of the bond may be first class, but with a joint of small 


area and insufficient pressure between surfaces, the results will be 
unsatisfactory. In addition, there must be no chance for oxidation 
of the surfaces. 

The effect of poor bonding is very far-reaching. The power lost, 
and the corresponding drop in pressure in the cars, amount to 
something, but the unseen destruction of pipes and cable coverings 
is more. Even the loss of power is enough to pay for some attention 
tothe matter. The consumption of power should not bs calculated 
from laboratory tests of the bonds, or even of road teste when the 
rails are newly laid, but when the joints have been subjected to the 
hammering action of the cars and the weather has had a chance to 
oxidise the contacts if it can. 

It would seem unnecessary to state that a frequent inspection of 
the bonding of а road is desirable, but it is a fact that in а great 
many roads the matter is not thought of after the rails are once 
installed. Yet bonds have been found so hot that they could not be 
touched, dissipating energy at a rapid rate. Of course the troub!e 
with bond inspection is that ordinarily it is difficult on account of. 
the immense number of the connections, and from the fact also that 
it is not considered as important as some other matters. In the test 
which will follow, bonds have been found with a resistance of 
үн of 2 milliohms. With 100 amperes this would mean a drop 
of 2 volt in the one joint with an expenditure of 20 watts, if such 
current would flow across it. Of course jt would not usually do во, 
but would flow out into the ground in search of a more attractive 
path. This was a very bad joint, but in the road tested there were 
several of them. With a possibility of cases like this occurring an 


inspection of the bonding, if it can be made simply, will prove a god 


investment of time and money. 


racking, and a number usually becc me loose at once. Such sections 
would naturally be especially watched. 

If individual joints can be examined, the results are much more 
satisfactory. The measurements are very simple, and if there were 
but few, the matter would be easy to arrange for. The method used 
in the tests to be described was to measure the current and drop in 
the joints while the road was in operation. It would bave been 
better to have drawn through them a current by means of a water 
or other rheostat, and then on a pair of millivoltmeters to have 
measured the current and the drop caused by the resistance cf the 
joint. By connecting one voltmeter between two points on the rsil 
separated by some little distance, the drop will be p al to the 
current if the distance between the contacts be kept constant. The 
contacts may be brushes or sharp joints fixed on the ends of a 


wooden rod. In order to translate the readings into amperes, it will 


be necessary either to know the resistance of the 1ail, or to calibrate 
the voltmeter by taking readings when a known current is flowing 
through the rail. Simple as the method is, it is difficalt to apply, on 
account of the (M amount of time required for its performance. 
The tests should be made very rapidly, so that the testing apparatus 
will not interfere with the schedule runs. Where there are thousands 
of bonds, as is ntually the case, it would be almost impossible to 


make the tests. Mr. Parshall calls our attention to the items making 


up the joint resistance as the resistance of the copper bond itself; 
that of the contacts between bond snd rail, and the extra 
resistance due to the “gathering in” cf the current around this 
contact. After the bonds have once been installed the question 
of the conductivity of the conductor becomes of comparatively 
little importance, but that of the resistance of the contact is 
the main item. A measurement of the joint as а whole will tell the 
whole story. 


It is easy to estimate the return resistance which & given road 


should have, as the resistance of the rails will be about 045 ohm 
per inch mile. Then if the specific gravity of rails be taken at 7:8, 
the weight per squaro inch per yard is 10°21 It the weight of rail 
per yard ba known the area is obtained . this by 102. A 
single track road of rails weighing 45 lbs. per yard and having a 
length of 5 miles should have a resistance of about 025 ohm, the 
two rails being connected in parallel. This is on the assumption that 
the resistance of the bonds is equal to that of the corresponding 
length of rsil, which is the ideal case. Often the resistance of & 
joint is less than that of a similar length of rail on account of the 
assistance afforded by the fishplate, but 16 is not safe to count on 
this. If the road cited E ve a greater resistance than this the 
trouble would bein the bonds. The resistance, as actually measured, 
will usually not be as high as it should be, on account of the assistance 
afforded by neighbouring pipes and the moist soil iteelf, but a test 
will show in a general way the state of affairs. This test can be 
readily made by sending a current through the rail and making 
voltmeter contacts at the ends of the line, a feeder or telephone wire 
being used for the connecting wire. 

The кеек of individual bonds were made by Messrs. Р. Н. 
Little and R. L. Reynolds under the direction of the department 
of electrical engineering of Sibley Oollege. The tests were made on 
a road of good average construction, the newest part of the track being 
about two years old, while most of it was much older. The bonds 
used were of copper wire of two sizes; No. 000 and No. 0, B. and 8. 
gauge. They were riveted into the web of the rail and were about 
33 inches long. Such bonds would have resistances of about 175 
and ‘3 milliohm respectively at summer temperature. 

Two Weston millivoltmeters were used, one much more delicate 
than the other. One would answer the p if a resistance were 
used in series with it for large readings. Stzictly it would be better 
to usetwo voltmeters, one for the current and one for the pressure 
measurements, for the current varies rapidly and it is difficalt to 
shift the voltmeter connections quickly enough. By means of spring 
clamps, the voltmeter terminals were connected to points on the rail, 
the distance between them for current readings being 15 feet. As 
readings were made on upwards of 500 bonds, it will only be possible 
here to summarise the results. For location marks the p were 
priucipally used, but any other convenient and permanent objects 
also served this purpose. 

The sample from the log shows the general method of procedure. 


Loc or Inpivipvat Вокр Тевт. 


— — — — — — —— —À — 


Bond ! Location |Drop on rail, Amperes T 


. | marks. millivolts. rail. Joint, of joint, 


millivolts. | milliohms. 


387 | T 211 1215 | 114 '09 
388 © 4 ' 9355 50 9-18 
389 5 З 23 5 7:68 
390 | K 55 32 41 13 
391 | P.le 60 10 | 58 | 19:5 '84 


It appears from the resulte that the joints vary in quality from a 
resistance less than that of the bond itself to more than 10 times that 
value. On one section of single track of less than one mile in length, 
the sum of all bond resistances was over 0'5 ohm, there being 302 
bonds in this distance. By repairing one-quarter of the bonds this 
amount could have been reduced about 85 per cent. Even by 
repsiring but 27 bonds the resistance could have been improved to 
one-third its former value. 

The plan of procedure followed in these tests would be out of the 
question with most large roads, and the attempt has been made many 
times to make the measurements more quickly. The matter is 


simplified by the fact that if a bond is bad itis likely soon to be 


Drop on Resistance 
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never be uniform, but a certain defiection of the voltmeter can be 
taken to mean a bad bond. If the contacts be pushed rapidly over 
the track a throw of the voltmeter needle will show a bad bond if it 


with this plan, but none that cannot be overcome. These difficulties 
ars: the device fast enough to work in with a regular 
schedule; (2) to makea proper note of the bad joints; (3) and to 
operate with few observers. The apparatus, also, must be simpleand 

within & reasonable cost. 
The easiest plan that can be devised is that invented and operated 
by the electrical engineer of the United Railways and Electric Oom- 
of Baltimore, Md. A small quantity of paint is squirted on 


a ent record of the 
test by the use of a recording voltmeter, which, instead of being ran 
by clockwork, is driven from one of the car axles. The writer has 

ed an apparatus which he ventures to suggest, 


would do the work, while PA Epis and cheap. A small platform 
о 


is suspended from the rear ө car, and resting on a flanged wheel 
travelling on the rail. This wheel drives the cylindrical of a 
recording voltmeter. The drum is given a spiral motion along its 


LABOUR AND PRODUCTION. 


IT is hardly necessary to say how much the production of English 


workshops is dependent upon the labour factor.  Bince the 
en strike, however, there has been a com ve calm, 
and it is ly likely that trouble will arise a hurry. 


in a h 
Oriticism is generally useful, and it is interesting to note the 
criticisms of outsiders on the conditions that prevail in 
co 


of the United States. The ter mainly addressed himself to 
questions of wages and hours of working ; but he pointed out tho effect 
of the holiday system on the rate of production. Even to one familiar 
with the customs in vogue in this country, it is almost startling to 
find how much time is taken зр in holidays in the course of 12 
months. I¢ may be true that England is the land of strikes and 
holidays, and we are probably approaching the Irishman's idea of a 

day which was to be from 12 to 1, with an hour for luncheon. 


working 
The matter of holidays, however, has ite serious side, and in tiew of. 


the manufacturer's diffi in meeting foreign competition, ít is 
interesting to examine wbether his inability to meet foreign rivalry 
is due to the curtailing of the hours of labour, Although there may 
be a greater degree of freedom in this country in to holidays 
and hours of labour, we could hardly preach the doctrine that 
is followed so consistently in America and Germany. 
latter country, а labouring man is stated to work like a machine, 
and in the former, a machine is stated to work like a man. The 
writer y; dd erimus fhe English manufacturer must allow for about 14 


cousins, but we flatter ourselves that we have a little more stability. 
America is a great nation, but we do not want all their methods im- 


rted into this country. Their workshop management and 
ton is a model to the whole world; at the same time, the 
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our strikes, than they 

the holidays, and that the men have too much freedom, it 
mentioning ае firms which — Ai nats, We do 
are among the most prosperous country. © 
say, for a moment, that prosperity is due to 

of labour, but we advance this statement because we 
holiday чеш edgy шс ас i ties al кипи prod 
the writer in the /ron Age would have us believe. It is apparent that 
the writer ju as national, what is purely local. He quotes one 
instance, w is intended to serve as a practical ill 
the second week in August there was a race meeting at Stockton-on- 
Tees (it is a yearly fixture), and the races last for three or four 
According to a tim 


4 
1111 
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to 
The district affected by this 
Thornaby, Middlesborough, and other less important towns. 


examining engines, and such like necessary work. Yet, according 
the writer, the British manufacturer cannot understand why he 
being distanced by American and German rivals. We are told 
the Atbara Bridge went to America because it was rol ge 

and the American builders promised a shorter delivery. 
all the resources of America, it will be interesting to watch 
gress of their industries, and see whether the 
about which we hear so much, can be main 
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ELEOTRIOAL FEATURES OF A UNITED 
STATES BATTLESHIP. 


Tus New York Electrical Review describes the electrical equipment 
of the U.S. pega Kearsarge. This is claimed to ba the first 
battleship in the world to be provided with a complete electrical 

transmission plant. The Xearsarge is a aut 11,500 tons sea- 


y 
cularly to electricians. For the first time the idea of operating all, 
or practically all, of the numerous auxiliaries of the ship by electric 
pipes and stcem enpinos in òxU онак ot: Di Vasto 
pipes am en 6 com voss 

both the comfort and safety of her people by the absence 
of these hot and dangerous appliances. It also reduces the size of 
openings through the water-tight bulkheads, very small holes sufficing 
to carry the electrical conductors. 

The Kearsarge is 368 feet long, 72 feet 2 inches beam, and at a 
draught of 233 feet displaces 11,525 tons. Her belt armour is from 
94 to 17 inches thick, and her deck plating has a maximum thickness 
of b inches. Her main engines are expected to develop 11,000 L . r., 
and it is believed that the forthcoming trials will exhibit a speed of 
at least 17 knots. 

Just aft of the main engines is the central power plant for the 
ship. Owing to the exigencies of battleship design the space allotted 
to the electrical machinery is very small, necessitating a curiously 
original installation. Seven generating units, each of 50 Kw. capacity, 
compose the plant. Each consists of a six-pole direct current 
dynamo, giving 80 volts, direct coupled to a vertical single cylinder 
high speed steam engine. Both engines and dynamos were bailt by 
the General Electric Company, of Schenectady, as were also the 
numerous motors on the ship. 
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On acoount of the small space the seven 5 are 
mounted in two tiers, four below and three above. On each machine 
is a circuit breaker in the lead to the bus bars of the main distribut- 
106 QUAE which is locatsd on the starboard side of the upper gallery 


of the т room. 
This d controls the majority of the ship's circuits, but not all, 
seven otaer distributing boards scattered the ship on 


i generator room, 
space EX enough for a complete main switchboard not being available 
in 


ones 
are arranged to be connected across one side of the system when low 
speeds are desired. The incandescent lights, of which there are about 
800, are connected to the 80-volt mains, as are also the four large 
sea 


: gear, noe 
reals рова. The circuits are led through steel condnit tubes for 
the m in 


perimposed turrets are motors for tarn- 
ing the turret, and others for elevating and deprrssing the guus. The 
turret movesas a whole, the u part being bolted fast to the lower, 
so that the two 8-inch guns above and the two 13-inch guns below 
point always in the same direction. The immensely heavy turret, 
with its four guns, oan be completely revolved in about 40 seconds, 
some 28 н.р. being required for the purpose. 
The rammer heads for the 13-incù guns, boat and ammunition 
li are operated by series mofors, shunt 
motors being used for the ventilating fans, pumps, &c. Every motor 
i circuit-opening de 


t breaker on the dynamo. 
овой are pe, while the majority of 
wa w o 
those inboard are of the open multipolar slow-speed variety, giving 
working parts. 
ynam 
the ventilating . Two more will 
ed, &., while six will farnish current 


satisfactory manner. 
Among the other electric auxiliaries of the ship are the usual 


arrangement 
position in case of failure 


cy 

The ship has the least роі quantity of woodwork aboard, all 
of it being fireproofed. е steel walls and partitions are coated 
with cork paint, to avoid sweating." 

Our contemporary adds that probably the finest, as she is 
certainly the most modern battleship afloat, the tests of the 
Kearsarge will be awaited by naval men with anxious interest. 
The electrical operation of auxiliaries has been discussed at 
great for several and this new ship embodies most 
of the advanced ideas u this important subject. It is not 
unsafe to predict that the new system will show an enormous 
gain in саас оте Зы time-honoured ‘pea, high steam-driven 

steam p consumption 
and wasteful 7 di 


performance. 


SIGNALLING WITHOUT CONTACT. 


is А copy of a report prepared 
I. C. E., &c., on Mr. W. В. 
signalling, which was described in his paper read before the Dover 
meeting of the British Association. е paper has appeared in the 
last three issues of the ErsorBICAL RzvIEW:— ' 


by Mr. James 
oult's system of railway 


" February 28th, 1899. 
"Bourrs RAILWAY BIGNALS. 


“І have carefully considered Mr. Boult's system of magnetic train 


signalling, and have also examined the apparatus. 

“ог many years engineers have tried to work out something safer 
and more efficient than the present system of semaphores. Many 
electrical systems have been worked out more or less, but, so far as 
I know, none of them have been successful, the difficulty being to 
make an efficient contact when the train moves at an express speed. 
Mr. Boult has overcome this difficulty by using magnetism as his 
means of connection to the engine. His system is ingenious, and, 
I think, new, and seems to me to solve the difficulty very satis 
factorily. 


" Boult’s system has many advantages over the qu system. 
In the first place, it is equally good in fogs. It thus completely 
removes difficulties of fog sig Е. 

either оп {һе line or on the 


“ There are no e workin 
engine. In fact, there are no wor, parts on the line at all. All 


. the present systems of levers, wires, and rods, with their up- keep and 


chance of breaking down are removed, and the only working 


are the hand contacts in the cabin and the 


| on the engine, which are all properly and 
easily protected. On the track there are only which 
pass from the boxes and are wound round the electro-magnets on the 
permanent way. 
“ The Boult system is thus independent of the weather, and cannot 
sd ont of order by snow, aleet, or wind, and is not rendered invisible 


by fogs. 

" It is in the very nature of things much simpler and cheaper than 
the enr; semaphore system. 

“ [t avoids all chance of the engine driver mistaking the signals, 
as he only reads the signals on his own line; he cannot confuse them 
with signals to some other line. Accidents due to mistaking lines or 

the signal arm are thus avoided. 

“ There is only one system of als for day, night, and fogs. 

“ The train can be made to signal its position to the cabin, as well 
as to receive the si sent from the cabin. | 

“ Not the least of the advantages of Boult’s system is that it can 
be introduced ually. A new system that involved a simultaneous 
change of all t in the om would have no chance of 
success. Boalt’s system cau be put down by degrees, working in con- 
janction with the present system without altering g at the 
cabin. Hach semaphore can work its magnetic signal by the simple 
addition of апе ic contact, so that any railway company 


duced at once as a system of fog signalling, and I it will stay 
as a system of to supersede the present comparatively bar- 
barous system.” 


SOME ILL-TEMPERED AMERICAN 
ORITICISM. 


Turns is a certain class of American technical journal whose editors 
appear to be ever on the look out to pick quarrels. Such is the 
Western Electrician. Probably no journal has done more than our 
own to point the virtues of American plant, and we hold ourselves 
equally to condemn where such is merited. Our 
ill-tempered contemporary has ignored all we have ever said favour- 
able to American productions, and falls foul of us because we have 
criticised the G w business. We should not have minded if our 
critic had stuck to , but it has not done so. 

The Western Electrician looks on our criticism as insinuating pos- 
sible collusion between the engineer and one bidder— the 
Allis Company. Save me from my friends, surely Mr. Parshall will 
now exclaim. No charge has been made in any English journal that 
the coincidence between Mr. Parshall’s dimensions and the dimen- 


- sions of Allis engines was а proof of collusion. It has remained for 
the Western 


Electrician to raise such a point. Obviously such oon- 
duct would be most dishonourable, and we do not believe many 
American engineers would be guilty of it. We need not stay to 
dissect our worthy contemporary’s argument that it was fair to give 
£20,000 extra to the Allis Oompany because they promised to adhere 
to the Before arguing in this way, our contemporary 
соо m taken esc Ripe to rige ri penser ias apa are 

t. Parshall specially separated ensions from tho speci- 
fication, and then used the Allis Company's adherence to these 
dimensions as an argument (o give them the order. It was very 
natural that the firm who had to fit the dimensions shoald 


that w 
of the facts as known on this side. 

It is extremely funny to find the Western Electrician weeping over 
our slow mental processes, and во unwilling to allow English 
criticism of American methods And adig. . Years ago English 
engineers led the way in electric lighting plant. They simplified it 
altogether. Yet it is too early even at this late hour for us to be able 
to say tbat American engineers have come up to the same methods. 
They still spread acres with belting and jack shafts, and only a few 
of them have tardily followed English methods of direot connection 
and high speeds; and though there may not b» mush eleotrical trac- 
tion in England, we do not need to go to American engineers to learn 
how to generate electricity. In this branch, again, Americans have 
gone in for slow lumbering engines and unnecessary hts. 

Oompare, for example, the 5,000 н.р. engines of Mr. Parshall’s 
design, which are said by the Allis Oompany to be good American 
practice, with the two 13,000-H.P. engines of the despised marine 
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engineering of the Olyde as in the Powerful. These run at 
114 revolutions per minute, with cylinders 45, 70, 76, and 76 inches 
dis meter. For small powers like the Glasgow eogines the speed of 
revolution would be 150 as in a second cruiser, and it accords 
with English practice to run 3,500 нр. engines with cylinders of 
54 inches at 220 revolutions per miaute. | 

Now, who that is not absolutely blinded by excessive partiality can 
quarrel with орг criticism of little engines of 5,000 m р. being run at 
75 revolutions only? It is ridiculous. Nor is it only in warships 
that high speed is found. The same applies to the merchant service. 
Indeed, not a day passes but what some sample of Olyde 
engine building enters or leaves New York Harbour, and yet the 
Western Electrician ia Chicago would have it that the Allis Company 
alone is fitted to supply STA наз engines. We think we have alread 
fully exposed the fallacies which prevail on the question, and whic 
have been so succersfolly exploited to cover the out-of-date policy of 
clamsiness and low speed which still hold for so much American 
traction work. No amount of bluff or abuse of Bnglish over-con- 
servativeners will ever make it gocd practice to adopt a style of con- 
struction which complicates stresses. 

Blectrically, too, it is a mistake to run slow and large dynamos. 
They cannot be increased beyond a given в:25 without rapid increase 
of the internal losses due to heating. Large masses lose the power 
of rapid cooling, because their cooling surfaces do not increase with 
their bulk. How is it that English marine engines will ran at speeds 
of 150 or 200 revolutions, and 75 is a tops for American tram- 
way engines of less power? Before a claim to superiority can be 
made, this question requires an answer. Or we might adduce French 
practice in the case, for instance, of the cruiser Guichen, which has 


three sets of engines of a total of 24,000 H. P., or 8,000 н.р. each, which 


run at 125 revolutions. | 

We fear that in resenting our criticism, the editor of the 
Western Slectrician is not prsctising that virtue which he now 
professes to admire, namely, alertness of mind. Let him take a 
journey to New York, where he may see any week over 100, 000 ИР. 
of British engines, on the excellence of which many thousands of his 
better informed countrymen do not hesitate to embark their lives 
under circumstances and stresses to which tramway stresses are & 


AMERICAN MACHINERY. 


A GBEAT deal is heard of the excellence of American machinery, and 
one Hy. B. Binsse writes on the question in Cassier's Magazine. 
Americans themselves are apt to assume that their rapidly growing 
trade in macbioery is due to its excellence. This is a great error. 
Anyone who has used American machinery knows that it is by no 
means super-excellent all round. Americans pride themselves on 
their locomotives, for example. There is no special cause for this. 
They have exalted opinions of their lathes, yet parta of an American 
lathe are useless in English practice, notably the paltry and inefficient 
tool holder and its base. American machinery is seen so often over 
here because it can be purchased and received in short time, and has 
been accepted b:canse it would do, or was better than nothing. Its 
presence is rather ро of the excellence of American systems than 
of Amer ioan productions. But in saying this we would not be 
ою decry American productions. They often fall short of our 
ideas of excellence, but they also frequently go beyond the ideas of 
some of our own manufacturers. Me. Binsse, however, lays stress on 
methods of manufacture, especially in regard to interchangeableness, 
and there can be no doubt that Americans have pushed this well, but 
they have not excelled many of our own people. No American firm, 
for example, equals that of Messra. Willans & Robinson in its 
methods, and the firm has reaped the benefit of its system, which is 
admitted as perfect even by critics: 

Озе influence of American methods will b:come more and more 


marked as time goes on. The action of the Midland Railway in . 
accepting ordinary American finish must have its effcct on our own . 
There will be less expenditure on mere . 


builders of machinery. 
finish, and probsbly closer attention to ratings. Americans rate their 
productions more closely than is the custom here. A 100-kw. gene- 
rator begins to warm up uncomfortably when pressed very little 
above its rating, much more than a similarly rated English machine, 
and this is due to closer design. Copper is cconomised. Why sella 
120-Kw. machine at 100-K w. rating? Some of our own makers, while 
giving huge margins on one band, have, however, done a great deal 
to help forward certain clas:es of American machinery by the use of 
inferior materials. In notbing has this been more marked than in 
motor construction, the insulation of which is, in some examples we 
bave seen, markedly cheap and inferior, and utterly unfitted for the 
everyday stress s to which motors are put. 


The idea of modern manufacture consists in a close adherence to 


the system cf limit gauges. If a large number cf wheels are 
required to run on a certain size of shaft, the wheel is bored and the 
shaft is turned to limit gauges. The limit gauges of the wheel will 
consist of a carefally ground and hardened plug, one end of which is 
а small fraction larger than the other end. The two ends are simply 
pa‘allel plugs, and when the wheels are bored they will all pass for 
correct it one end of this gauge plug can be pushed into the bore and 
the other еса cannot. The bore is then correct within the gauge 
limits. If one gauge is тт, of an inch larger than its nominal 
size and the other end is the same amount smaller, the wheel cannot 
err by more than ,;4,,th of an inch from its correct bore. Similarly 


for the shafts their limit gauges are two ground and hardened holes 


. we have in a Leyden jar two conducting plates se 


of such sizs that the larger one must be less than the smaller of the 
plug gauges, while the smaller one must be as little less as can be 

t worked to. The limits of siz3s must be such that if the 
des bored wheel happens to be sent out of stores with the smallest 
turned shaft there shall be no serious shake, nor must the smallest 
wheel, it put to the largest shaft, be unduly tight. If every piece 
thus passes into store after such an inspection with limit gauges, the 
supply of spare parts and the rapid production of mac are 
much facilitated, and American machinery of all classes has been 
made on these lines. Their b»st productions are thus turned out and 
во are their inferior productions, which are, of course, made with less 
precision, but accurate within the selected limits. The universal 
application of the system has, of course, led up to other efforts to 
reduce cost and increase rapidity of manufacture, and these 
efforts have been carried so far that special care is taken in selecting 
material. Soft grades of steel and any docile cast-iron rendered still 
more docile by pickling have been adopted, often to the sacrifice of 
durability. Everyt has been done for the producer and not 
much thought has been given to the user. Deterioration is probably 
greater, and the excellence claimed for American machinery is to such 
extent exaggerated. At the same time, in all machiny. ble to be 


co a good deal of nonsense has been talked about the rapid 
sapersession of old machinery simply to cover up undue rapidity of 


out. 

Ir. Binse writes at length about American willingness to profit 

by criticism. It is very doubtful indeed if Americans are much 

more than our own people. Take, for example, the American 

lathe. For years Americans have been told by both Englishmen and 

their own people how very paltry and insufficient certain details 
of their lathes are. Yet nothing has yet been practically done by 

any American makers to remedy these defecte in exported machinery. 

The American system has ubtedly fostered the art of refined 

mechanism ; it has given them their many excellent small tools and 

gauges, and has done very much to give them a large trade in small 

machinery. They will certainly improve in their larger mac A 
but so far are by no means so good in large as in small machinery, 
Nor do we think American competition need be at all feared if our 
own manufacturers will only look more wisely after their own 
interests. Та electrical work, from track bonding and overhead 
equipment right through generators, boards, cars and motors, our 
manufacturers will have to make a effort if they are to regain 
the ground which has been lost while they have been devoting all 
their attention to the development of electric lighting. Failing thie 
great effort it would almost appear that Hoglish-made traction 
material were more than likely to be made by domiciled American 
houses. Municipal 1 haa not been altcgether beneficial to 
our own makers. The labour clauses have told heavily in favour of 
the foreigner, from whom no guarantees were asked. Those who have 
the welfare of their country at heart would do well to use their best 
endeavours to prevent the extramgancies of municipalities from 
overunning all bounds. i 


POPULAR SCIENCE. 


Pror. FLEMING’s lecture on “ The Centenary of the Elec- 
tric Current" to the members of the British Association at 
Dover, may be said to have reached the high-water mark of 
attractive popular exposition with mechanical aids. By 
using two magic lanterns, an explanatory diagram of each 
experiment and the experiment itself were projected, side by 
side, on the same fcreen. The modern developments of the 
magic lantern, in the skilful hands of Prof. Fleming, enabled 
him to convey clearly to a non-technical audience a 
amount of information than even a master of the lecturer's 
art, like Tyndall, could have done by the use of mere words. 
But a careful consideration of the learned professor s 
lecture, with all its brilliancy and specious lucidity, gives rise 
to doubts as to the real value of popular lectures on an abstruse 
science, which can only be got satisfactorily into the brains of 
the student by yeara of hard pounding. There is a great 
temptation to the popular lecturer to make use of some 
striking experiment, which apparently proves his thesis, 
when in reality he knows it does not. Take, for instance, an 
experiment with the Leyden jar made use of by Prof. 
Fleming to prove that the energy of the electric field resides 
in the dielectric and not in the metal coatings. He says :— 
* Ап important question arises upon this subject, and that 
is, Where is that energy stored up? You will notice pus 
y 
what is called a non-condactor, or dielectric, and I want to 
show you how it is stored up in the non-conductor. Here 
we have two large tumblers, and they are provided with 
jackets, into which they fit, and with interior jackets of tin. If 
we connect the inner and outer coatings of one of them with a 
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battery, we charge up.the Leyden jar. The question then is, 
Does the energy of the charged jar reside in the metal jackets or 
the glass? To find out the energy, we simply take the two jars 
to pieces and change the two glasses. If the energy is 
associated with the glasses it will go with them; if, with the 
plates, it will go with the plates. We simply change the 
position of the glasses and now we put it together again. 
Now where is the energy ? Has it gone with the plates, or 
is it with the glasses? The energy was transferred to the 
glass, and this spark shows that the greater part of the energy 
goes to the non-conductor, and every cubic inch of the non- 
conductor is stored with energy, just as every cubic inch of 
gun-cotton ; and that energy exists stored up in the dielectric, 
and the displacement takes place along certain lines of strain.” 
Now we venture to think that nobody knows better than 
Prof. Fleming that this experiment does not prove that elec- 
trostatic energy resides in the dielectric. If the dielectric 
had been air, instead of glass, how would the experiment have 
answered ? The result obtained in Prof. Fleming’s experi- 
ment is due to the incidental circumstance, that the metal 
coatings of his Leyden jar discharged part of their electric 
charge on to the surface of the glass tumbler, which retained 
it when the coatings were removed. Such experiments only 
bamboozle the audience. 

Prof. Fleming pictured to his audience the magnetic flux 
of lines of force as an actual flow of something in the mag- 
netic field. This is quite a legitimate sien iu and the 
lecturer applied it very ably to explain to his popular audi- 
ence the somewhat complicated reactions of currents and 
magnetic fields. The tendency for a magnetic needle to 
lie along a line of magnetic foroe was compared to a flag 
indicating the direction of the wind. But to make the 
analogy strictly accurate we require a current of wind which 
will make two flags on the same pole wave in diametrically 
opposite directions. And such a current as this is hard to 
imagine. Of course the analogy was doubtless intended as 
а rough one, but it might puzzle the earnest student of 
popular science. 

Apart from these pitfalls, this lecture on The Centenary 
of the Electric Current" gives an excellent résumé of the 
t steps in the evolution of the electric current, since its 
very by Volta exactly a hundred years. No more 
striking contrast could be found in the history of any branch 
of the century’s engineering than between the insignificant 
pile of Volta and the enormous generators which at the 
present day supply electric energy for lighting, power trane- 
mission, and other ever-extending uses. The discovery of 
Oersted paved the way for Faraday, and the developments 
of Faraday’s great discoveries are not even yet exhausted. 


ELECTRIC LIGHT STATION BUILDINGS. 


By E. K. SCOTT. 


IT is becoming more evident every day that a considerable 
number of electric light station buildings have been designed 
much too small. In making out a preliminary report to a 
Town or Urban District Council, the engineer tries to keep 
down the total cost, and to do this the item for buildings is 
often cut. 

In the provinces, temporary corrugated iron ends are 


allowed, which admit of extensions being made compara- 


tively cheaply, but in London and several other places, the 
authorities insist on а proper wall being built, which is all 
the more reason why the floor space of the building should 
be viewed in a liberal way at the commencement. It is 
not only the floor space, however, which is skimped, 
but it is a regular thing for the head room under 
the crane to be too low. At such a large station as 
Bankside for example, it has only just been possible 
to get the new Ferranti units clear of the crane, 
whilst at another well-known London station the cranes 
and roof will have to be raised several feet in order to 
admit the proposed new sets. In fact, with the units of 
2,000 Kw. and upwards coming into use, the ample pro- 
portions of the Deptford station do not appear to be so far 
out after all. 


The accumulator room and the room for the pumps, con- 
denser or heater, are particularly faulty in the respect of floor 
space. It is especially troublesome in the latter case on 
account of the difficulty in arranging the connecting up 
pipes with decent sized bends. 

The question requires attention, because stations are now 
in hand in which the mistakes of the past bid fair to be 
repeated. Engineers should get rid of the Little Peddlington 
spirit with which they appear to be overtaken when settling 


the dimensions of electric light station buildings. If money 


is short the artistic (?) efforts of the local architect in the 
way of terra cotta tiles, &., might be toned down, апі the 
money spent on plain bricke, mortar and concrete, 

Roof lights in the engine room ought to be kept to tle 
engine side of the station or else dispensed with altogether. 
It does not look well to see alternators and dynamos running 
under tarpaulin sheets. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


ИЙИ PATRETE.—1699. 


Compiled expressly for this journal by W. P. Тномрѕом & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


19,861. ‘Improvements in electrically-operated clocks." Tur Britis 
THomson-Hovston Comvrany, Limitep, and Е. HoLpen. Dated September 25th. 


19,285. “Improvements іп rail bonds for electric railways.“ T. J. MCTIGHE. 
Dated September 26th. Complete.) 


19,354. “Improved thermaphor with electric heating arrangements.“ I. 
Tımar. Dated September 26th. (Complete.) 


19,8841. “Improvements in or connected with electric clock systems," J. G. 
Lorrain. (Н. A. Macdonald, France. Dated September 26th. 


19,410. “Improved apparatus for periodically producing electric current by 
means of irregular motive power." М. бкнке. Dated September 277th. 


19,145. “Improvements relating to electric lighting systems.“ A. BLONDEL, 
С. WEISSMANN, and A. Wypts. Dated September 27th. 


19,515. "Improvements in electric igniters for internal combustion motors." 
W. J. CROSSL. EX. Dated September 28th. 


19,580. “A new and improved adjustable reflector for electric and other 
lamps.“ J. W. PENN and A. R. F. ЕуЕнянЕр, Dated September 28th. 


19,535. Ап improved method of winding transformers for alternating elec- 
tric currents.“ A. BLONDEL, G. WEISSMANN, and A, Wyprs. Dated September 
28th. 


19,587. “Improvements in switches and switch holders for incandescent 
electric lamps.“ R. J. LiEBiscH. Dated September 28th. 


19,589. “Improvements in automatic circuit breakers.” B. Horxinson and 
E. Тлівот. Dated September 28th. 


10,595. “An improved electric telegraph hand transmitter for Morse code.” 
B. McDermott. Dated September 29th. 


19,619. “ Improvement in laminated armatures for dynaino-electric machines.” 
J. Berke. Dated September 29th. (Complete.) 
19,591. “Improvements in electrical converters." A. Soames. Dated 
eptember 29th. 


19,640. “Improvements in electro-magnetic wave apparatus.“ J. T. Anm- 
STRONG and А. OnLiNe. Dated September 29th. ; 

19.046. " Appliance for generating electricity to be utilised in propelling 
machinery and for other purposes.“ W. SSNTER. Dated September 30th. 

12,072. “Improved insulator for supporting telegraph wires, telephone wires, 
and (or) electrical mains.“ T. Makin and W. F. MaLnriN. Dated September 
80th, 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
OCTOBER, 1899. 


We are informed by W. P. Thompson & Co. that about 95 applications for 
electrical patents were filed in October, 1885. Of these some were never eon- 
pleted, and of those that were only three have been maintained to run their 
full term, viz., 14 years, and being of considerable interest, we give short 
abstracts of them below:— 


11,800. “improvements in and pertaining to the manufacture of metal tubes, 
cylinders, rings, pans, boilers, containers, receptacles and so forth." F. E. Elmore. 
Dated October 8rd, 18. Relates to improvements upon the inventions 
described in Specifications Nos. 1.737, 4,199, 8,707 and 10,451, K. pb. 1885, and 
especially to the manuíacture of articles of copper directly from impure copper, 
copper mattes, or liquors by a process of electro-depositioa, the copper being 
refined in the process. A tank, or a series of tanks, is arranged to contain 
anodes of impure copper, &с. ; the electrolyte, preferably a liquid in which the 
impurities are insoluble, may be an acid solution of copper sulphate or the 
wastings of copper ores. ‘The cathode is made with the surface corresponding 
with that of the article to be made, and is preferably caused to rotate with a 
burnishing or like tool pressing against it. The tanks, when worked in series, are 
provided with shunts, consisting of removable copper sheets, which mays ; 
hung in to receive the deposit when the current is larger than necessary for the 
core mould in any particular tank. Iu some cases, when the liquid contains 
impurities, such as bisinuth, &c., it is acrated in a spraying device, or by forcing 
air through it, to oxidise and render them less soluble, when they may be filtered 
off. The specification inentions the application of the process in the manu- 
facture of tubes, cylinders, rings, pans, boilers, and other containers or 
receptacles, 4 claims. 


12,681. ''Improvements in aro lamps.“ J. Brockie and B. Pell. Dated October 
22nd, 1885. Relates to are lamps. А rocking lever Which is pivoted actuates a 
clatching device by means of a link, is jointed at one end to the movable core 
of series clectro-nagnet or solenoid, the other end of the lever engaging with 
a slot in the core of a shunt elvctro-maynet; the core of the latter is suspended 
by а link. The are is struck by the lifting of the core of the main solenoid, the 
lever moving freely along the slot until it reaches its lower end; when the are 
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becomes too long the shunt core is attracted upwards, raises its end of the 
lever in opposition to the pull of the main coil and allows the upper carbon to 
fall. As the shunt coil does not act until the arc is at or near its normal 
resistance it does not oppose the lifting of the lever by the main coil, and may 
be far more powerful than the latter; the regulating spring or weight may be 
attached directly to the core of the shunt coil instead of the lever. In order 
that the lever may be more readily influenced by any downward movement of 
the shunt-solenoid core, the lifting-pin is made of iron so that it may be 
attracted by the bottom of the slot, the other three sides of which are lined 
with a non-magnetic substance. In modificatiors, a collar embracing the core 
may be substituted for the pin and slot, and the two solenoids may act on the 
same end of the lever. 1 claim. 


12,984. “Аи improved methed of and a we for the working of metals and 
metalloids by the ото ы 


direct application of currents.” N. de Benardos 
and $. Olszowski. Dated October 23th, 1885. Relates to a method of and 


apparatus for (1) the union of metals by hearing them at various points or in a 
continuous line to supersede riveting; (2) the disunion by cutting or detaching 
arts; (8) the formation of apertures as rivet holes; (4) combining metals in 
ayers, steeling objects, filling up cracks, and incrustating plates for ornamenta- 
tion. A voltaic arc is formed by the approach of carbon to the pert of the 
metal operated upon, the carbon usually forming the positive pole and the 
metal the other pole. The carbon, which may be solid or hollow, is fixed in an 
apparatus. The frame having a jointed lever to lower the carbon is insulated 
and supported on the plate or held in the hand. The frame may have wheels 
running on rails, and when making holes in the plate a rack hav ng the same 
itch as the holes receives the wheels. The work may be supported on an 
nsulated plate electrically connected. When two plates are to be attached: 
together they may have holes with headless rivets inserted; the rivet is then 
welded by the current, or the current may act directly on the plates and weld 
them together, at points or in a continuous line. It is stated that by this means 
several corrugated plates may be combined to form beams. &c., for building 
pu es, and also that armour pistes may similarly joined together. For forge 
work a pair of tongs are jointed to an anvil so that the object held may make 
contact with a carbon pole; the tongs may be electrically connected or the 
current may pass between two adjacent poles of an electric apparatus, having 
two parallel carbons which are held in sockets to jointed bars, the upper ends 
of which are provided with rollers bearing upon a taper bar wbich, suspended 
by a spiral spring, passes through a solenoid. When a current passes the bar 
is drawn down partly overcoming the spring and separating the poles. The 
table for supporting the work is formed into an electro-magnet to attract the 
current. When metalloids or metals are treated, gases or powdered carbon 
may be passed into the arc, by holding an insulated stick of metal in the electric 
en A coloured glass screen is provided to protect the eyes of the workmen. 
8 claims. : 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tompson 
and Co., 823, High Holborn, W. C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d.:(in stamps). 


1899. 


166. ps of electric lampholdere." C. T 


ements la cord p . Briscoe, 
E. Jones and T. 8. Jones. Dated January 4th, 1899. According to this invention 


the cord grip is made with a round or circular upper parts so that the cap or 
cover may be screwed on to the holder and the lower part of the grip is made 
square or angular and fits into à corresponding angular recess in the lam 
holder, the cord or wire is thus securely fixed to the lampholder and the 8070 
grip and the cord therein is prevented from turning or twisting. 2 claims. 


710. "improvements in or rela to atus for electrically oontrolli 
mechanical movements" Р. E. E. ce and ү. F. L. Bolly. Dated January 1109 


1899. The receiving mechanism consists of а field magnet with rotary field excited 
by continuous currents of various strengths, of an armature excited by a con- 
tinuous current and of an elastic coupling with an electric contact abutment. 
In combination with the receiving mechanism, the process of supplying from a 
distance its rotary multiphase field by means of brushes turning simultaneously 
around the collector of a dynamo at work. Automatic resistance is introduced 
consisting of an electro-magnet with double windings and a resistance now in 
series, now short circuited. by the automatic control of the armature of the 
electro-magnet, for the er gern of controlling the strength of current in a given 
circuit between particular limits. 8 claims. 


813. “ 1 electrical Шар and to hio apparatus." J. C. Schafer 
E. Renz and P. Lippold. Dated January 18th, B. Consists in surrounding the 
receiver of a Hertzian wave system by a material impervious to the rays, in all 
but one direction. By the introduction of a resistance in the transinittin 
circuit the distance between the two vessels or other stations may be calculated. 
The exact locality of the transmitting station is therefore made known to the 
receiving station. 8 claims. 


884. "improvements in electrico аго lamps.” W. J. L. Sandy and T. Geer. 
Dated January 18th, 1899. The upper carbon of the lamp is free to slide in a 
tube, its motion being controlled by a clutch. Parallel with the carbon is a rod 
free to slide vertically. At the upper end is a dash-pot, and to the lower end is 
pivoted the clutch which controls the carbon. The rod passes through a 
solenoid, and has attached to it au iron core. The clutch consists of a plate 
having a hole in it through which the carbon passes, and when the plate is not 
horizontal the car cannot move, 4 claims. 


1,234. “im MN үш of woody amd other fibre 
and rm therefor.” А. L. С. Nodon and L. А. Bretonneux. Dated January 
18th, . Relates to Specification 13,242, 1897, and 18,728, 1897. A solution of 
borate and resinate of soda is made and the wood placed in it. A current of 
about 60 volts E.M.F. is then passed through resulting in the exclusion of all 
the sap, &nd gives the wood complete dessication, toughness, homogeneity, 
imputrescence, impermeability, sonority, &c. 3 claims. 


3,316. “im la or connected with electrically propelled and (or) 
conirolled төм? RB. Painter and W. Н. Bainbridge. Dever etn 14th, 1*99. 


Electricity is substituted for steam power зо as to economise space and to have 
a maximum numberof propellers, It also describes an electrical rudder gear. 
Consists mainly in having a separate electric motor for each propeller shaft, 
which is worked by a dynamo and engine in the body of the ship, thereby saving 
shafting. 10 claims. 


4,954. “improvements in electric elooks.” J. Butoher. Dated March 7th, 
1899. Relates to clocks wherein the clock is actuated by a weight raised at 
intervals by the automatic closing of an electric circuit through an electro- 
magnet. Consists of means whereby an electro-magnec is allowed to work the 
usual mechanism. 5 claims, 


5,282. “improvements in electrical tumbler and other switches.” R. F. Mall. 
Dated March 10th, 1899. Relates to Specification 5,255, 1899. The contact 
piece ів mounted on a rotating carrier made of insulating material and adapted 
to work between the separated poles of the switch. 6 claims. 


6,640. System and apparatus for loading and unloading storage batteries from 
motor vehicles." @.H.Condict. Dated March 17th, 1899, (Date claimed under 
Вес. 103, Act 18 3, October 19th being date of application United States.) The 
vehicle can be forced into any position, so that it comes level with the tray of 
batteries in the loading apparatus. For this purpose the floor is movable and 
other suitable mechanism can move it horizontally. The carriers are so 
arranged that they can be slid into or drawn from the vehicle to the loading 
apparatus by means of hooked rams, 25 claims. 


8,027. A method ef and means for regulating the supply of ourrent for itin- 
minating bodies or filaments composed of second class conduoters (electrolytes). 
V. I. Foony. (Aligemolae Germany.) Duted March 20th, 


1899. Relates to the lighting of тй with second-class conductors. Consists 
in inserting a resistance of a material having the highest рн temperature 
coefficient, and which is heated prior to the lighting of the lamp. 3 claims. 


6,439. “improvements in combined ack and oal ladicaters.” 
Siemens Bros. & Co., Limited. (Siemens & Halske, Act Geselisohaft, Germany. 
Dated March 24th, 18). Relates to improvements in call indicators combined 
with exchange switchboards. Consists in effecting the call by causing an 
electro-magnet to actuate an axially arranged indicator, which is caused to 
be protruded by spring power. 2 claims. 


6,693. “Improvements in heiders for electric Incandescent lamps." W. Р. 
Thompson. (M. Meyburg, United States.) Dated March 28th, 1899. Relates to 
keyless switch sockets for incandescent lamps. Consists of a combination 
with a plate of a sleeve secured thereto, the sleeve being provided with spring 
tongues for engaging with the sloping wal] of the lamp to normally press it out- 
ward, and interlocking means for holding the neck axially within the sleeve 
and allowing a partial rotation. 9 claims. 


6,947. “improved safety device for use with overhead collectors on electric 
tramways and the like." L. Haber. Dated March 30th, 1899. Relates to a safety 
device for use with overhead collectors on electric tramways and the like, in 
whioh a vertically reciprocating weight operates in conjunction with a spri 
actuated brake lever. Consists of a trolley rod and reversing rope, a vertica 
guide har, a weight adapted to reciprocate on the guide-bar, the weight being 
provided at its upper extremity with a prong, a brake lever pivoted in the 
prong, and the under extremity of which being connected with the reversing 
rope, a spiral spring connecting the brake lever with the weight and means for 
lengthening the spring. 8claims. 


7,277. “improvements in or connected with apparatus for measuring and 
reeordiag electric ourrents.”” Н. Aron and Aron Electricity Meter, Limited. Dated 
April 6th, 1899. Relates to apparatus for measuring and recording electric 
currents. Consists of a clockwork arrangement by which at different periods of 
the day the meter registers on different dials. 4 claims. 


7,989. “Method of operating typewritiag, composing, or similar machines, 
moans of eleotro-mganetism." E Trowe. Dated April Tth, 1899. The type, ns My 
is connected with a contact picce directly or by means of a lever or other 
device, is acted upon magnetically by means of the current circulating in a 
solenoid, in such а manner that on closing the electric circuit the type is 
pressed against the respective surface during the period of the closure of the 
circuit. In composing machines the type is simply released. 3 claims. 


7,494. “improvements in or relating to electrically controlled valve gear for gas 
and other motors.” А. J. Boult. (D. W. Payne, United States.) Dated April 10th, 
1899. Relates to valve gear operated by electro-magnets. Consists of a commu- 
tator contact plate in circuit with the valve controller, a commutator brush 
also in circuit. one stationary and the other revoluble, and a centrifugal 
governor carrying the brush. 6 claims. 


7,527. ‘“‘imprevements in thermo-electrio batteries or piles.” J. Matthias. 
Dated April 10th, 1899. Consists in arranging the fragile and easily melted 
electrode which requires protection, in such a manner that it rests on a pro- 
jection of the other electrode on the side which is turned toward the source of 
heat, and is thus withdrawn from the direct action of the radiating heat. 3 


claims. 


7,079. ‘Improvements ia distributing elosirioity and switokee therefor.” J. 
Liddle. (J. Cloos, United States.) Dated April 11th, 1899. Relates to switching 
apparatus. Consists of switch parts and circuit changing portions for including 
the mains of the loop circuit in series with the feeders and removing the mains 
from circuit with the feeders, the switching apparatus being so constructed that 
when properly manipulated the circuit through the feeders is never broken. 6 
claims. 


7,664. “А method of and apparatus for starting alternating current electro- 
motors, or bringing them up to synchronism.” W. D. B. Duddell. Dated April 11th, 
1899. Consists of acombination of the motor with acam driven by motor 
and a contact actuated by the cam. 2 claims. 


7,666. “improvements in current collectors for electrically driven vehicles.” 
„ E. Carroll. Dated April 11th, 1899. Relates to trolleys for electric oars. 
Consists of the trolley pole and trolley wheel support on the end with arms 
pivotally mounted on the opposite sides of the trolley wheel support provided at 
their upper extremities with angularly arranged concavo-conical guide and 
guard discs, and means for spreading the uppcr ends of said arms apart to 
disengage the discs from the line wire. 4 claims. 


6. "improvements in magueto-clectrio generators or dynamos.” Sir W. 
Arroli and T. 8. Murray. Dated April 13th, 1889. Relates to the armatures of 
dynamos. Consists in making the core one or both poles, and the journals or 
end spindles in one piece. 1 claim. 


7,826 ‘improvements in and connected with giobss for electric аго lampe. 
H. Stenz and J. J. Weyer. Dated Avril 15th, 1899. Consists in a globe composed 
of prism or ribbed glass, and which has a movable section constituting a door 
which can be turned aside. 3 claims. 


7,953. “improvements in and relating te moohanism for antematio or osia freed 
machines for the sale of electricity, gases or liquids.” А. G. Brookes. (Dr. 8. Sell, 
Germany.) Dated April 15th, 1899. Comprises apparatus for controlli 
of supply of the commodity, which, after the insertion of a coin, may be turned 
in one direction, and is then automatically turned back by an appliance for 
measuring the amount of electricity, Xc., which has been supplied. A combina- 
don of a lever system serving to make electrical contact or to open a valve with 
mechanism for supporting or arresting the same, which is adapted to be thrown 
into engagement by the apparatus controlling the supply and which is released 
by the measuring instrument when the controlling apparatus is turned back so 
as to deprive the system of its support whereby the contact is broken or the 
valve closed as the case may be. 5 claims. 


9,060. *''improvements in electrical furnaces.” 0. Lanos, N. L. E. ds Besrqade, 
and L. Schmitz. Dated April 17th, 1899. Relates to Specification No. 6,582, 1899. 
Instead of arranging close to the furnace walls a series of vertical conductors, 
as in the above Specification, two helically arranged conductors in communica- 
tion with each other through which the current tlows continuously are provid ed. 
2 claims. 


9,140. "Improvements in siectrieity meters or „ Slement 
Bros. & Co., Limited. (Siemens & Halske, Aktien Gesellschaft, Germany.) Dated 
April 18th, 1899. Relates to a device by which meters are subjected auto- 
matically to slight vibrations to overcome starting friction. The axle of the 
instrument is pressed either by gravity or a spring against a foot bearing 
mounted on a spring which is actuated by a make and break device. 8 claims. 


9,564. “Improvements in combinod jolut or service boxes amd fuse-hoxes for 
concentric and other electric cables.” А. J. Lawson, J. ©. Childs and J. D. Dallas. 
Dated April 24th, 1899. A cast-iron box lined with insulating material which 
will keep it watertight is provided. An insulating partition divides the box 
into two compartments. The outer conductor of the cable is connected to 
terminals in these compartments, and the inner passes through a hole in the 
partition, the hole being coinpletely closed up. A hole is provided in partition 
at a point remote from the supply terminal for the escape of explosive gases. 
4 claims. 


8,586. Improvements in electric brakes." G. Н. B. Hooper. Dated April 
24th, 1699, Consists of a brake shoe having the major portion of the magnet 
formed on a circle having a less arc than the contracting pole en is which are 
formed concentric to the centre of the wheel and extend out entirely beyond 
the wound portion of the magnetic shoe. 8 claims. 


10,340.  ''improvements im electric meter." Н. 0. Swoboda. Dated May 
16th, 1890. Relates to maximum current meters. Consists of a strip of metal 
having a known coefticient of linear expansion when traversed by an electric 
current, a lever actuated by aspring under tension, and a loosely mounted index 
needle arranged to be moved by the lever to such a position on the scale as will 
indicate the maximum electric current transmitted through the meter within & 
given period, 4 claims. 
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STORAGE BATTERY INVENTIONS. 


THE motor car movement has greatly stimulated the efforts 
of inventors to produce a storage battery of great capacity 
per unit of weight, and not a few batteries have been 
put on the market professing to be of much less weight for 
equal ontput than the older forms. An examination of these 
new batteries and of the specifications reveals the fact that 
the inventors have not succeeded in making any departure 
from the essentials of the Faure or Planté cells, lead and 
lead salts alone being successfully used. The plates consist 
of lead salta held in or upon a lead grid or electrode. 

In stationary batteries there are no objections to. con- 
structing the grids substantially enough to perform the two 
functions of supporting the active materials and collecting 
the current therefrom, thus producing cells of considerable 
weight, 6 or 7 watt-hours per pound weight of battery 
being a fair result in capacity. Such batteries are well 
understood and are durable and reliable, but for successful 
traction work batteries of such weight are not suitable. 

Мов inventors endeavour to reduce the weight by increas- 
ing the proportion of lead salts to the weight of the grid; 
in heavy batteries we may find the lead grid equal to twice 
the weight of lead salte used in making up the plates, while 
in some recent cells we find it claimed that the grid is only 
half the weight of the salts. 

So long as lead is used in batteries, the only invention 
possible is in the direction of reducing the mass of 
lead in the cell, sufficient being left simply to collect the 
current. The supporting of the active materials being no 
longer trusted to the grid, the inventor then devises supports 
of ebonite, glass, acid-proof paper, and other materials, 
much lighter than lead, which are applied in two different. 
ways. 

One uses a grid of vertical lead wires threaded through 
horizontal strips of ebonite, forming shelves, which carry 
the active materials and support them. Another takes glass 
rods as a weft interwoven with lead wires, the glass giving 
stiffness and resilience to the plates. A third employs very 
light perforated grids, and supporte them by plates of light 
acid-proof paper, also perforated. Others prefer envelopes 
of celluloid or ebonite to hold the paste on extremely thin 
grids, 

In all this there is not much invention. Still, if by some 
means a battery of great capacity and small weight can be 
produoed, it is worthy of a patent. 

It is claimed for some of these cells that 15 to 16 watt- 
hours per lb. of battery, at a discharge rate of 1 ampere per 
lb. of battery, has been obtained. We have failed, however, 
to find any independent confirmation of a capacity in any 
battery exceeding 10 to 11 watt-hours per lb. We are 
convinced that all these high-capacity light-weight cells will 
require very frequent renewal of plates; the negatives rapidly 
decline in capacity iu continuous work, and the positive 
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grids soon corrode right through, the internal resistance 
increasing as these changes go on. | 

The renewal of cheap plates as soon as the capacity falls 
below a oertain amount should be provided for in all 
battery traction projects, renewals forming а large part of the 
cost of battery traction. Plates which were expensive to 
renew would be no improvement over cheap plates of the 
same capacity. | 

In judging traction batteries, it is not, therefore, sufficient 
to find the capacity per lb. weight only. It is necessary to 
find how long that capacity is maintained in oontinuous 
working. Вау, a battery starts with a capacity of 12 watt- 
hours per Ib., how many full charges and discharges will it 
stand before the capacity falls to 10 watt-hours per lb., 
and what will be the cost of renewal? These questions 
are rarely answered in descriptions of new cells. 

In connection with road traction by batteries, we find that 
moet, vehicles for that purpose carry 80-volt batteries. Why 
80 volta ? We have never been able to find out the reason for 
this singular voltage; why not use larger cells and fewer of 
them ? | | 

The battery is so near the motor, that logs in the leads is 
negligible. As only 100 to 120-volt circuits сап be used for 
charging 80-volt batteries, probably 80 volts was selected 
in the days when 110 volts was the usual pressure; but 
nowadays 200 to 250 is becoming so common, that batteries 


to be used on supply from street mains must be raised to ` 


160, 180, or 200 volts pressure, although small cells do not 
give quite as high a capacity р.г lb. as larger ones. 

On the whole, inventors have not much room for improve- 
ments in lead cells. When they have reduced the grid to a 
minimum, and supported the active materials by something 
lighter than lead, their efforts are exhausted, and a possible 
capacity of about 14 watt-hours per Ib. is obtained for a time. 


THE question of municipalisation of the 
electricity works is receiving considera- 
tion at Ottawa, Canada, at the present 
moment. The purchase of the company’s plant, goodwill, 
&c., has been suggested at about £250,000. We do not 
know the terms of the company’s concession (presumably it 
has one), but looking at the matter afar off it is somewhat 
unfair that a scheme should be produced for the municipality 
to put down * a brand new up-to-date plant, including water- 
power and buildings, transmission facilities, and all other 
necessary adjuncta for the sum of £100,000, which is 
£150,000 less than the company asks for an antiquated 
plant.” A certain alderman comes forward with this pro- 
posal, to carry which into effect he says he can find the 
capital in New York if the Council! concludes to go into the 
lighting business. The advanced municipal characteristic of 
unfairness seems not to be confined to English local autho- 
rities. Favourably disposed as is our Parliament toward 
municipalisation of public works, it would not favour the 
establishment of a competitive service unless the owners of a 
concession had very signally failed to fulfil the terms of 
the agreements entered into. Our own large power 
schemes, for which there is far greater justification than 
for ordinary lighting competition, have been disallowed 
because of their possible injury to municipal interests, and if 
the same justice is to be meted out to both sides, we ought not 
to allow a municipality anywhere in this country to compete 
unjustly with an existing company which has borne the 


Competition in 
Electricity Supply. 


burden and heat of the day. Bad as some of our 
municipalities may be, we hardly think they would be 
guilty of adopting so unworthy a procedure; but even if 
they were to do so the Board of Trade and Parliament 
woald doubtless not grant the competitive powers unless 
there were very exceptional reasons for doing so. In the 
City of London competitive powers have been granted to 
a company for reasons which have been repeatedly stated 
in our own and other columns, but there have lately been 
feelings that the intending competiter may not bave such 
a bed of roses as was earlier supposed would be the 
case. That the present company is playing its cards well 
во far as reduced charges, &., are concerned, there is not the 
least doubt, and its growing continuous current system gives 
it an additional weapon wherewith to wage war if it ever 
comes to that. All efforts of this kind put forth in the 
interests of consumers are perfectly justifiable as a means for 
gathering all the city into the Bankside net while the course 
is clear. The future line of action of the competitive 
company is not at present known. Some reporte say that 
the company is jubilant and certain of suocess, while others 
hint that the powers may never be carried into effect at all. 
There is a danger that the present progressive policy of 
the City Company may be considered to be only a temporary 
one with a view to forcing the other party to relinquish 
its order, and that in the event of that coming to pass 
the City Company would revert to its shell again. We 
cannot see that such a policy would be to the advantage 
of anybody after all that has been said and done in 
connection with this matter, and we believe that the recent 
progressive action of the City Company will bring such a 
reward that the company will not be desirons of reverting 
to the higher charges, whatever may come to pass under 
the head of competition. 


Ir is necessary to emphasise our recent 
comments on this question, for every week 
now there are quite a numberof more or 
less serious accidents reported from different provincial 
towns. The pablic is not likely to forget that it has been 
informed by experts that an electric tramcar is the easiest 
thing in the world to control, that it can be stopped 
within its own length, and that the likelihood of accidents 
occurring has been exaggerated. In the interests of 
electric traction it ought to be stated that some 
recent instances of speedy etoppage are on record which 
would hardly have been possible with any other traction 
system, and trespassing pedestrians have marvellously escaped 


Electric Tramway 
Mishaps. 


being run over; bat on the other hand, we cannot help 


regretting that so many collisions with other traffic are 
oocurring. We suppose a certain time should be allowed 
for the ordinary traffic to get used to the new tram 
system, and as with the automobile, too high a speed ought not 
to be permitted until such an opportunity has afforded. 
We do not know whether car drivers are dar эше in any of 
the recent cases, or whether opposition c has caused 
obstruction as bir lagu happens where an up-to-date 
competition in traffic facilities is introduced, but tramway 
managers oaght to warn their employés to exercise the 
greatest caution and not give way to recklessness through 
the novelty of their position. The questions of control 
and speed appear to have been outside the scope of 
the recent Board of Trade inquiry at Dublin; but if there are 
many more accidents, particularly of the kind reported this 
week from Liverpool, we may expect the Board of Trade to 
make investigations into the whole question. A reduction in 
permissible speed is quite undesirable, for a locality does not 
take very long to get used to the conditions of electric trac- · 
tion, but too ambitious a speed at first may not be altogether 
a blessing from the point of view of the spread of rapid elec- - 
trical transit. 
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MEASUREMENT OF THE INTERNAL 
RESISTANCE OF ACCUMULATORS. 


By E. О. RIMINGTON. 


IT is well known that to ob‘ain with a fair degree of accuracy 
the internal resistance of an accumulator is a matter of con- 
siderable difficulty, and unless proper precautions are taken 
the result may easily be wrong by several hundred per cent. 

The writer has lately had occasion to accurately determine 
the internal resistance of an accumulator whose value was 
about 0:005 ohm. 

The first method employed is shown in fig. 1. The cell 


G 


Fra. 1. 


to be tested is circuited through a resiztance, an ammeter А, 
and a switch в. A similar is connected as shown, and 
arranged with a condenser, k, and a galvanometer to read 
the potential difference between the points v and v, the 
value of the throw in volts being determined by obtainin 
the throw from a Olark or Oarhart standard Instead 
of the condenser and galvanometer, a galvanometer shunted 
and put in series with а resistance во as to act as а voltmeter 
gi employed. : 

he current, c, is read on the ammeter, then if P be 
the potential difference of the cell under test, E its E. M. F., 
and p its internal resistanoe— 


Р = 


Now, the E. M. F. of the auxiliary cell is also E, hence 
E — P = ү — Vi and is obtained from the throw on the 
galvanometer. This method would give accurate results if 
the E.M.F. of the cell under test remained the same when 
giving the current, o, as when an open circuit, but unfortu- 
nately even with accumulators, there isa slight falling-off 
of E. M. F. due to polarisation. Now, this lowering of E. M. F. 
may make a very considerable difference in the value of 
much less than E. Suppose 
when the current is c the E.M.F. of the cell under test to 
become E — е, Then the true value of | 


Е—6—грР E P в 
C C C 


Р = 


That is, it equals р! — + where р! is the value obtained in 


the рып of no polarisation. So Њаё р! is alwa 
larger than o the real value. A better result may 
obtained in the following manner: after having observed 
the throw due to Е — р, depress 3 
condenser, break the circuit by the switch and at once let up 
the key, this will give a throw due to к — (Е — e), or e, 
subtract this throw from the first and we shall obtain the 
throw due to E — e — P, find the value of the throw in 
volts and divide by the current. The result will be con- 
siderably nearer the true value of p, but probably still rather 
higher than the true value, as the instant the switch is 
broken the E. M. F. begins to recover from polarisation. 
In the above, as the throw from the standard cell will be 
much higher than either of the throws for the test, it will 
be advisable to use enough capacity to make the throw due 
to E — Рав ari as the scale will allow, and shunt the 
galvanometer with an Ayrton and Mather universal shunt, 
using a multiplying power for the standard cell. 


the key so as to charge the 


The above suggests a method of dispensing with the 
ammeter and turning a deflection into a balance or zero 
method. i 

The connections are as in fig. 2, a is a fairly high resist- 
ance differential galvanometer and r an adjustable resistance, 
it may with advantage be a stretched piece of platinoid 
wire, A being a slider moving on it. Obviously, if a 


represents the resistance of each coil of the differential 
galvanometer, the current through one coil is P = E and that 


through the other 21 , and as there is no deflection 


— C E—P 
LM =, or Але Бш: 

Again, the error due to polarisation is present, since the 
conditions of a balance are E — P = c r, while the real 
value of p is 


во that the true value of p will be less than the value obtained 
on the supposition of no polarisation.* As a differential 
galvanometer may generally be replaced by an ordinary 
galvanometer and а Wheatstone bridge arrangement, the 
above method leads to the following, shown in fig. 3. 


Ri and Rg are resistances, в, must be high enough to allow 
of the internal resistance of the auxiliary ое] in series with 
it being neglected, about 10° will be found a convenient 
value; n, will in general be greater than R, and should be 
capable of adjustment, 7 is a resistance of thick wire capable 


of carrying the current that the cell gives in ita normal. 


— it may conveniently be about 10 times the resist- 
ance OF p. | | 
Adjust Re until there is no deflection on the galvanometert 

when the switch is closed, then if the E. M. Fs. remain the 
game 

p В, Ri 

= R T =. . 
by the principles of the bridge. The effect of polarisation 
will, however, be similar to its effect in the differential 
galvanometer method, and make the apparent value of p 
greater than ita real value, Thus by Kirchhoff's laws 
caloulate the current through the galvanometer due to each 
E.M.F. a paraiaiy, the other being supposed zero, the real 
current will be the difference between these when both E. M. Fs. 
act simultaneously. Calling the E.M.F. of the auxiliary 
ocell E, and that of the cell under test E —e, we have current 
in galvanometer 


x r (r+ Bs) + R (p+r)} — (- [e (R +r) + r(m + 22) 
A 

The denominator A being com of terms involving all 

the resistances, but whose value it is unnecessary to determine 

for the present purpose. F is the resistance of the branch 

containing the switch. 


Now, if the current in the galvanometer is zero the 
numerator must be zero, and this gives 


„ SLE B i 
hi а oh hk" had ae 
So it is seen that р is less than its apparent value by an 
amount that depends on e, the loss of E.M.F. due to 
polarisation. | 
* The term = cannot be much reduced by making o large as e will 


be a function of с, increasing as с increases. 
t There should be a key in the galvanometer branch. 
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If now, however, this method is worked in a similar way 
to Mance’s method, of which it is obviously a modification, 
we can eliminate the effects of polarisation and obtain 
accurately the real value of р. · 

Having connected up as shown in fig. 3, the switoh, s, 
being open, there will probably be a small deflection in the 
galvanometer due to the two E.M.Fs. not being exactl 
equal in value. On olosing the switch a large deflection will 
be probably obtained either to the right or left ; by altering 
R, it can be fonnd whether this deflection means R, is too 
high or too low, and R, must be adjusted until the deflection 
is the same whether s is open or shut, or rather until this 
would be the case if there were no po ariani. 

Suppose R, to be thus adjusted, let us consider what will 
bappen if the cell being tested polarises. On the instant of 
closing the switch the galvanometer index will move in a 
direction showing & downward current through the galva- 
nometer in the figure, sinoe the E.M.F. of the cell to be 
tested diminishes. Now, it will be found that if в, be 
diminished, the effect is to produce a deflection iu the 
opposite direction to that due to polarisation. Hence, в, 
must be diminished until а kick in this direction is produced, 
this kick will be immediately followed by the movement of 
the index in the opposite direction, due to polarisation, as 
the switch is kept closed. R, must now be gradually 
increased until this kick in closing the switch just disappears, 
= 10 value of в, will be the correct one to use in the 

ormula 


Ry 
p =- ° T. 
Ra А 

This method, as before stated, is a modification of Мапое'в 
test, by pntting a balancing E.M.F. in one of the arma, 
this E.M.F. being in series with a resistance high enough 
to make ita internal resistance negligible. It will be found, 
however, greatly superior to Manoe's as regards ease of 
working, as the galvanometer is worked near to ite real zero 
instead of to а very large falee zero, only to be obtained by 
strong controlling magnets; and, moreover, a sensitive 
d’Arsonval galvanometer сап be employed, which could 
not be done with Mance’s method except by a large twisting 
of the torsion head to the great detriment of the instrument. 

Fig. 4 shows the actual connections, the resistance r, is 
preferably wound non-inductively and must be of large 
enough wire to carry the current that goes through it when 
the switch, s, is closed. в, is one of the ratio arms of a 
Wheatstone bridge, and R, the adjustable arm of same. 
The reason why all the resistances should be non-inductive 
is that the kick on the galvanometer due to в, being too 
small, would be confused by a kick due to self-induction, if 
any of the resistances were wound inductively. 

In the case of a test made by the writer, B, = 10", r = 
*086" of. No. 10 platinoid wire, and a balance was obtained 
when к? = 185”, giving | 

| 10 А ae ш 
р 185 х 086 0046". 


The current given by the cell when the switch was closed 
bird be about 16 amperes, and when open practically 
nothing. | m | 


The galvanometer used was a sensitive d'Arsonval of the 
N. O. S. latest pattern, with an Ayrton & Mather universa] 
shunt (total resistance 10,000") on it, the shunt switch being 
at multiplying power 10; the whole is in series with 
10,000", 
. Another modification which would probably work nearly, 
if not quite as well, is shown in fig. 5. The shunt, ö, on 
the auxiliary cell, is to beadjusted until the deflection on the 


galvanometer is practically nil when the switch is open, а 


resistance, a, is put in series with the се] before shunting it 


to increase its internal resistance, and allow its apparent 
E. M F. to be diminished easily without using a shunt of very 
lo. v 1esistanoe. The working of this method will be exactly 
th: fame as that last describe1, and, of course, as before 


ELEOTROGRAPHS, MADE WITHOUT A 
CAMERA, OF THE ELEOTROSTATIO 
| CURRENT." 


By Pror. BLMER GATES. 


DuRING a recent storm here in Washington several men 
took shelter near some trees, and the bench upon which they 
sat was struck by lightning. One of the men afterwards 
found upon his body what he called the “ picture of a tree.“ 


Fira. 1—An ELEOTBOGBAPH. 


Fig. 2.— FIRST ExPBBIMENT. 


People in speaking about it, and newspapers in writing about 
it, spoke of it as a photograph of a tree made on his body 
by lightning. An examination of the photographs of the 
electric spark herewith presented will make it evident that 


9 Scientific American. 
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it was not a pictare of a tree which was found upon his body, 
bat a picture of the path taken by the current in spreading 
over the surface and through the skin. This Dopo belief 
that the lightning photographs a tree upon the body of a 
person struck by a current must, therefore, be abandoned. 
I had often photographed the spark—and brash—dis- 
by means of а camera, but it recently occurred to me 
to try the action of the spark and current of a frictional 
machine directly upon the sensitive film under such condi- 
tions as would enable me to determine certain facts about the 
th of the current through a conductive surfeoe. Aocord- 
ingly I placed a 14 x 17 Cramer isochromatic plate in 
between the two poles of my 10-plate 32-inch static machine 


Fia. 5. 


Fra. 3.—BnausmH DiscHARGB. 

Fia. 4.— D18CHABGB IN AIR. 

Fra. 5.—MULTIPLE Юѕонлвав BETWEEN TERMINALS. 

Fid. 6.—Di8CHABGB AROUND ROBBER PLATB, PHOTOGRAPHED 
: WITH OAMBBA. 


while in full action, and directed the spark T against 
the sensitive plate placed within a light-proof envelope, thus 
allowing the current to photograph its path through the film. 
The machine was N to give a rapid 
succession of sparks at about half its full sparking distance. 
Then the knobs were drawn farther apart until, at the speed 
at which the machine was running the sparking ceased, and 
in asp there occurred a brush discharge. The envelope- 
covered sensitive plate was then placed vertically between the 
poles, transversely across the path of the spark, and nearer to 
the negative than to the positive pole, with the film side 
toward the positive pole. The positive terminal was then 


Fra. 3. 


Fia, 6. 


moved toward, the sensitive plate until{one’spark passed, and 
then quickly drawn back во as to prevent the machine from 
delivering a second spark. The plate, on being developed, 
showed in в most interesting manner and in ite natural size 
the path of the current. The sensitive film is a much better 
conductor than the glass upon which it is placed, the latter 
being one of the best non-conductors. Hence the cur- 
fent spreads through the film instead of oing through 
the glass, and leaves traces of its path by epositing 
the silver that lies in its course. In fig. 1 the spot where 
the spark struck the is shown at 2, from thence the 
current diverges in all directions, like the branches of a tree ; 
the branches diverge into twigs, the twigs into leaflets, the 


Fi. 7.—DiscHandE on PLATE BETWEEN SHELLACKED Grass 
PLATES, N 


Fic. 8.—Suysitivy PLATE PLACED BETWEBN SHELLACKED; PLATES. 


leaflets into filaments, and so on, with indescribable com- 
plexity of detail. Every part of the current seemingly tends 
to get farther away from every other part of itself, but this 
would be a wrong interpretation of the phenomenon. As is 
well known, when two currents of electricity near each 
other, and in the same direction, they mutually attract each 


other. It follows, therefore, that the branching of the current, 


as shown in the picture, is not due to any repulsion between 
parts of itself, but to its tendency to take paths of least resist- 


‘ance in going through а conductor. The film on the glass plate 
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is a conductor, but the glass is not. A conductor bas less 
resistance in proportion as ite cross-section is larger, and more 
resistance as its cross-section is smaller. It is evident that 
where the spark strikes, the film has but little area of cross- 
section as compared to the larger concentric surface toward 
which it spreads. The spark on striking the film first 
touches a small spot, as at z, and thence it spreads in all 
directions radially outward from that spot, because the farther 
it gets away from the spot, the larger the cross-acction of 


the film through which it travels, and consequently the less 


the resistance. If you use spot 2: as the centre, and circam- 
scribe a circle 1 inch in diameter, and а concentric circle 
2 inches in diameter, you will understand that when the 
current has reached, in its radially outward course, the limits 
of the outer circle, it will be traversing a greater cross- 
section of the film than when it was at the inner circle. 
From any given point in a concentric circle around the spot 
first struck by the spark, the direction of least resistance 
for the current: is radially outward. This is why the 
current splits up into so many branchee, and these again into 
smaller branches, and ко on. But the mutual attraction of 
currents going in the same direction also influences the 
branching process, The abrupt changes in direction in any 
one of these branches can doubtless be attributed to local 
differences of resistance in the film iteelf. 


Fig. 9.—DrscHARGN om Оятготор Fa. 


(Fia. 10. 
DISCHARGE BETWEEN PLATES FACING EACH OTHER, 


Fia.}11. 


The какын гаи of the current in the film are not 
due to areas or of conductive substances scattered 
throughont the film and having less specific resistance than 
the rest of the film, but to the fact that the conductor grows 
г іп cross-section most rapidly when the current goes 
lly outward in all directions, thus making the path 

of constantly lessening resistance. 
In several places branches may be seen approaching each 
other and uniting thereafter ; but sometimes they cross each 


others’ paths without uniting. In the latter case I judge 
that one of the currents had passed before the other one had 
arrived. The current in passing over the film precipitates 
the silver, and the result is a picture of its path made by the 
spark itself, and without a camera! When the current 
strikes the centre of the film, as at 2, it tends to spread 
equally in all directions radially outward, and if the sensitive 
film had uniformly the same specific conductivity throughout 
its whole surface and substance the current would still 
divide up into branches and twigs, because of the fact that 
radial lines of current would still be produced by paths of 
least resistance, and these paths would be radially outward. 
If the spark would strike the plate in the exact centre, if 
the plate were exactly transverse to the path of the current, 
and if the film had а uniform resistance in all parts of itself, 
we may believe that the picture of a spark made by iteelf 
would be symmetrical in its branchings. But differences of 
resistance in the film would destroy this symmetry, and 
render the paths crooked, as is shown in some of the 
branches of fig. 1. In some of the figures the spark was 
not wholly conducted by the film ; hence it jamped over the 
top of the plate, leaving a broad white path produced by the 
light of the spark and a branching figure produced by the 
current. Fig. 2 is the first electrograph the writer ever 
made, and it is quite interesting. It shows how one spark, 
2, то wholly around uu il “ how panas зан 

ivided, oing around the plate, leaving a light effect 
in the ы. a white streak, and part being conducted 
throagh the film, leaving а beautifully branched tracing of 


its ра. 

hen the knobs are too far а to permit sparking, the 
result is a brush-discharge, and ani a sensitive plate is held 
vertically therein, the result is as shown in fig. 8. 

We sometimes hear it asserted that the course of lightning 
is not crooked, but straight, and that the crooked appear- 
ance is due to the ra aged background of clouds. That 
such is probably not the case is shown in figs. 4 and 5, 
natural size, made of sparks 16 inches long, with a camera 
using a Z»iss 12 x 15 anastigmatio lens. fig. 4, at ө, is 
shown a portion of the current g from iteelf. It is 
evident that an electric current through the air takes a 


. crooked course, 


Fig. 6, made with a camera, shows the spark passing 
around a rubber disc, thus taking a much longer course 
throngh the air in preference to going through hard rubber, 
which is a much poorer conductor than air. The spark is 
seen to go straight to the centre of the disc, which was held 
vertically batween the poles, straight up to the vertical edge 
of the disc and parallel to ita surface, around the upper edge, 
and then taking a straight path for the other pole. This 
gives an idea of the tendency of the current to follow paths 
of least resistance; the current went almost twice the dis- 
tance through the air in order to avoid going through a 
Yeth inch thickness of hard rubber. | 

In figs. 7 and 8, I placed the sensitive plate between two 
glass plates coated with shellac, and allowed the current to 
enter through the centre of one of the plates by means of a 
emall hole in which a metal conductor was placed. Thus, 
allowing the spark to strike the centre of the sensitive plate, 
on the film side, and thence to spread radially outward 
toward a circumference of tin-foil placed on the outer edge 
of the came plate, through which the hole was made. The 
effect of thus confining the film between two glass platea ia 
a unerpected—the appearance is characteristically 

ifferent from that of all the other photographs herewith sent, 
and I do rot attempt to explain the strange marble 
appearances in the picture. Fig. 9 is also most interesting. 
he picture was made by making a cylinder an inch in 
diameter out of a sensitive film such as used in a kodak with 
the film side outward. A strip of tin-foil was then rolled 
over the ends of this cylinder so as to cover the film for the 
distance of an inch from either end. Around this cylinder 
was rolled another strip of sensitive film with the sensitive 
surface inward; and around this was rolled light-proof 
. The roll was then held lengthwise between the knobs 
of the static machine and a single spark was allowed to pas. 
Figs. 10 and 11 were made by placing the ends of metallic 
conductors between two sensitive plates with the film sides 
facing each other. 

When a plate is placed within a pe roof envelope there 

is a comparative absence of the marble effect which is found 


Za $m eos 
————— eee” 


‘pictures, except 4, 5, and 6, were mad 
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when the film is between two good non-conducting surfaces. 

The peculiar interest that attaches to these pictures is that 
they are not photographs, but electrographs. These 
e by the direct action 
of the electric current, and not by the light of the current. 
The light effects are the broad white but the 
branching effects are due to the direct action of the electro- 
static current. 


THE MECHANISM OF THE WEHNELT 
INTERRUPTOR. 


A painstaking investigation by Voller and Walter in Wiede- 
mann’s Annalen, Vol. 68, p. 526, goes a long way towards 
explaining the various processes, physical and electro- 
chemical, to which the remarkable action of the Wehnelt 
break is due. It certainly disposes, once for all, of certain 
favourite theories that have been advanced by some of our 
great authorities. Ye | 

What led to the investigation was an observation by Walter 
that the flames about the anode, when the break was working, 
gave a very decided hydrogen speotrum. The occurrence of 
hydrogen at the anode would, of course, be impossible in 
normal electrolysis. In order to make oertain whether 
hydrogen was present in any considerable quantity, the gases 
from the anode were collected in a tube and tested; when 
both hydrogen and oxygen were found to be present in pro- 
portions varying considerably according to circumstances. 

We shall not describe in detail the apparatus used by 


Voller and Walter. It will be sufficient to say that the elec- | 


trodes of the Wehnelt cell were so arranged, that the gases 
сопа easily be collected from either of them in explosion 
tubes. The primary coil of а 80-cm. Kohl induction оой 
was placed in circuit with the Wehnelt. This ooil could be 
removed from its own secondary, and placed in the secondary 
of a 50-om. Kohl, The discharge of sparks was found to 
be much stronger in the second case, showing, what has been 
already noted, that, to get the best results with a Wehnelt, 
the relative proportions of the primary and secondary must 
be very different from those that are beat in the ordinary 
induction coil. | 

The gas collected from the anode of the Wehnelt was 
always found to be an explosive mixture of oxygen and 
hydrogen. The relative quantities of the exploded and the 
residual gases varied considerably in different experim»nta. 
The proportions changed not only with the length of the 


‘anode wire and enia of the applied current, but also 


with the magnitude of the inductance of the primary 
coil in circuit. The greatest difference was found between 
the results when the primary ooil was lying free on 
the table, and when it was inserted in the largest 
secondary coil. For example, in the latter case, 45°5 com. 
of ‘anode gas left, after explosion, a residue of 87°4 com., 
while in the former case, ceteris paribus, 51 com. of anode 
gas left a residue of 10°8 ccm. 

On the assumption than the anode gas consisted entirely 
of a mixture of oxygen and hydrogen, aud that after the 
explosion pure oxygen only was left, it is easy to calculate 
from the above figures that, in the first case, the anode gas 
contained 11:9 per cent. of hydrogen, and in the second case 
52 6 per cent. The above percentages can only be looked 
upon as approximate, since the residual gas, when tested, was 
found to contain 2 or 8 per cent. of nitrogen derived frem 
the gases dissolved in the electrolyte, and a considerable pro- 


‘Portion of czone was also found to be present. But the 
differences made by these corrections would not be great. 
The anomalous presence of hydrogen in the anode gas of 


the Wehnelt cell might of course be due to the presence of 
oscillating currents. But if such were the case, a corre- 
sponding quantity of oxygen ought to be found in the 
cathode gas. To test this, a quantity of the cathode gas 
was collected. It was found to be non-explosive, but as this 
might have been due to oxygen being less than one-seventh 
of the total volume, a more direct test was applied. A 
quantity of the cathode gas was shaken up in a tube with an 

solution of pyrogallic acid. A very small percentage 
of oxygen gas was found in this way, but this was shown to 
be derived, like the nitrogen, from the gas dissolved in the 


electrolyte, by making a duplicate test with the wire anode 
rep by a platinum plate anode.’ In the latter case the 
same percentage of oxygen was found in the cathode gas. 
These experiments completely upset the theory of the exist- 
enoe of oscillating currents in the Wehnelt cell. 

It became thus highly probable that the anomalous eleo- 
trolyais in the Wehnelt interruptor occurred only at the anode, 
and further observations on the volumes of evolved at 
the respect ive electrodes appeared to establish this beyond 
doubt. Suitable apparatus was arranged to oollect and 
measure the gases evolved, and to measure at the same time 
the mean current strength, As an example, the data obtained 
from one such experiment are here given. The 50-cm. coil, 
with its own primary, was used in the experiment. The 
quantity of anode gas obtained was 441 com., of cathode 
gas 387 com., the mean current was 9'4 amperes, and the 

uration of the experiment 6 minutes. The quantities cal- 
culated by Faraday’s law ought to be, at the anode 196 ccm. 
of oxygen, at the cathode 393 ccm. of hydrogen. The 
volume of the cathode gas, within the limits of aocu- 
гасу here attainable, agrees with the theoretical quantity, 
while the volume of the anode gas is 2} as much as it ought | 
be in the normal electrolysis. 

It was found, moreover, that this excess of the volume of 
the anode gas depended very much on circumstances. Ав 
extreme cases, the resulta of two experiments may be given, 
in one of which the 30-cm. primary was placed first outside 
(free, on the table), and secondly, inside the 50-cm. 
secondary. In the first case the volume of the anode gas 
was 37 times as much as the theoretical amount; in the 
second case it was only 4 per cent. greater. But, this second 
quantity of anode gas was by no means pure oxygen, but 
contained enough hydrogen to render it explosive. It was 
found, moreover, that in the first experiment the anode gas, 
besides its large quantity of hydrogen, contained 78 per cent. 
too much oxygen, and, in the sedond expariment, it contained 
6°1 per cent. too little, | 

A simple demonstration that the anomalous electrolysis 
takes place entirely at the anode was obtained by placing in 
circuit with a Wehnelt cell a normal cell, the same in every 
respect, except that the wire anode was грае by a platinum 


plate anode. The following were the volumes of gas 
obtained :— | | 
Normal Wehnelt Theoretical 
cell. | cell. (calculated). 
Anode .. 226 oom. 475 com. 229 com. 
Oathcde 0 457 » 452 » 458 99 


A compsrison of these figures shows distinctly that the 
anomalous development of gas oocurs at the anode of the 
Wehnelt only. 

The authors tried some experiments to determine whether 
the anomalous eleotrolysis took plaoe at the anode of the 
Wehnelt cell when the self-induction coil was removed from 
the circuit. This they found to be the case. There was not 
the same excessive volume of gas developed at the anode, but 
the anode gas was found to contain from 9 to 11. per cent. of 
hydrogen. The experiments were made by placing a normal 
cell in the same circuit as the Wehnelt cell, as in the 

ment described above. The best results were obtained by 
using a high E.M.F. (216 volts). — | 

By reversing the current in the Wehnelt cell, it was found 
that brilliant spectra of the metals forming the wire electrode 
(now the cathode) could be obtained. The lines of sodium 
and hydrogen were also found on the spectrum, but that was 
considered an advantage, as they formed useful datum lines. 
Tce platinum wire was replaced by wires of other metals, 
which all gave brilliant and characteristic spectra. 

Having established the existence of anomalous electrolysis 
at the anode of the Wehnelt cell, and completely demolished 
the theory of the existence of oscillatory currenta, Voller and 
Walter proceeded to determine the time curve of the current 
between two successive breaks or interruptions of the cur- 
rent. In passing, they point out that the existence of high 
E.M.Fs. in acircuit in shunt with the break is not peculiar to 
the Wehnelt break, but occurs equally in all breaks, as a 
consequence of the self-induction of the pri coil, As 
this experiment is chiefly relied upon by those who maintain 
the existence of oscillatory currents in the Wehnelt, they are 
brought face to face with the reductio ad absurdum that 
o:cillatory currents must be produced by the ordinary break, 
even when a condenser is absent. 


This 
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The rise of the current, after the circuit is made, follows 
ig the same law in the Wehnelt as in the ordinary break. 
expressed by the well-known formula— 


{ = Е (1 — ) 
R 
where i is the current at any time /, E is the applied electrc- 
motivé force, R is the total resistance of the circnit, L its 
coefficient of self-induction, and e the base of natural 
logarithms. The curve repreeenting the rise of the current 
is what is known as a logarithmic curve. 

So far the action of the Webnelt and the action of the 
ordinary mechanical break are identical, But one cbarac- 
teristic peculiar to the Wehnelt here comes in, namely, 
that the interruption in the Wehnelt cell always takes place 
when the make-current has reached a certain value which is 
greater, the greater the surface of the anode wire is. This 
fact is best demonstrated by gradually reducing a resistance 
in circuit with an inoperative Wehnelt, till it jast begins to 
work. It will be found that this always takes place with 
the same current strength, and that this critical current 
strength is proportional to the surface of. the anode wire 
exposed to the electrolyte. 

Tbe following explanation for this peculiar phenomenon 
is put forward by the authors, The layer of flaid in contact 
with the platinum wire has the highest specific resistance of 
any part of the circuit. The Joule heat (О? В) generated 


there will, therefore, prodace the 


1 


uickest rise of р 
ture, and convert the layer of fluid. into steam. This layer 
of steam is then deere or dissociated into a mixture of 
oxygen and hydrogen, which drives back the fluid electrolyte 
and breaks the circuit. 


D'Arsonval has put forward the view that the envelope of 
steam around the platinum wire is generated by heat com- 
municated from the wire to the surrounding liquid. Bat 
direct observation with the eye, and also with the epectro- 
scope, proves that the platinum anode does not become white 
hot; the high temperature must, therefore, firat arise in the 
liquid iteelf, Voller and Walter think that after the envelope 
of steam is formed, a discharge takes place across it of the same 
nature as the eleotric arc. But this point evidently requires 


further investigation. | 


Interesting resulta were obtained by the anthors from an 
experimental investigation of the current time-gradient in a 
primary circuit containing a Wehnelt interruptor. The expe- 
riments were made by means of a Braun tube, in which the 
deflection of a fine stream of cathode rays is made use of to 
indicate the changes of the magnetic field and the primary 
current. The changes of the magnetism of the core were 
shown by placing the tube at right angles to the axis of the 
core. Bat since the magnetio field of the core is not a 
strictly accurate measure of the primary current, this was 
measured separately by another Braun tube placed at right 
rs to the axis of a solenoid in cirouit with the primary 
00 


Ву means of this apparatus, the time gradients of the 
primary current and of the magnetic field of the core were 


‘drawn. The results obtained are shown in figs. 1, 2, 8, and 


4. Fig. 1 shows two cycles of the primary current when 
Cif) a 


Fras. 1, 2, 3, amp 4. 


there is no discharge between the terminals of the secondary 


coil, #.¢.,.the secondary coil has no more influence on the 
result than if it were not present. The steeper inclination 
of the curve, jast before the current becomes constant, is 
probably due to the change of resistance caused by the for- 


mation of the envelope of steam round the platinum anode. 


What causes the current tuddenly to become constant, and 
to remain so for about balf of a complete cycle, is difficult 
to explain. Voller and Walter's view appears to be that 


electrolysis or dissociation of the steam is taking place. The 
final interruption of the current may be due, as in the eleo- 
V the electrodes. 
Fig. 3 shows the curve of the magnetiam of the core, 
nding to the current curve fig. 1. 

Fig. 2 shows the time gradient of the pura current 
when a discharge is taking place between the terminals of 
the secondary. The rising gradient of the current is steeper, 
on account of the reduction of the induction, The experi- 
ments described above showed that, in this case, a smaller 
volume of the mixed gases was given off. This appears to 

nd to a shorter duration of the constant current. 

Fig. 4 shows the variations of the magnetism of the соге 
under the same conditions as in fig. 2. 

It is evident that the falling gradient of the magnetic 
field, fig. 8, is steeper than in fig. 4, and experiment showed 
that the break tension in the first case was 200 volta, while 
in the second it was only 150, The authors think the greater 
volame of mixed iberated at the anode in the former 
case has something to do with this. 

While the admirable investigation of Voller and Walter 
has thrown much light on the mechanism of the Wehnelt 
interruptor, much is still left to be explained. 


ELECTRIC TRACTION IN THIS COUNTRY 


WE have a good deal of sympathy for the newspaper corre- 
spondent. ncealed behind a cloud of initials, or shrouded 
in the mystery of an unintelligible nom de plume, he thinks 
to move heaven and earth all that in them is in favour 
of “ movements,” noble and ignoble. But he is doomed to 
disappointment, so cruelly are the fates against bim ; and 
particularly is that so if he has a real grievance to air, or a 
reasonable remedy to propound, Generally, we suppose, no 
опе ie any the better or much the worse for his ые 
flow of lucubratione, although an occasional check 
administered by those able to dispel a fallacy may have a 
healthy effect. Were one, however, to attempt to correct every 


erroneous impression that obtains currency regarding technical 


eubj ots, a special staff of shorthand writers and piste might 
ban Now, H. S. S.,“ whoever he may b», writes to 
the Westminster Gazette on the timely topic, electric traction. 
So many funny things have been said about this important 
matter, and have tbe effect of hindering progress, that 
we do not care to allow the letter to pass unnoticed. The 
writer has visited Milan, Genoa, and Bá'e, and praises sky- 
high what he has seen there, but, like many another English- 
man, he seems to have admired the foreign glories before he 
has made himself acquainted with what is to be found in 
his “ain oountrie, and he therefore returns home with a 
wrong notion of the relative positions of his own and other 
lands in the pr of civilisation. He contrasta the 
backwardness of this country in the matter of street elec- 
trical locomotion with Continental cities. He wants to know 
why “ we laggards ” can't go and do likewise, now that the 
problem has been solved for us yearsago! He then shunts 
off on to another track, and grumbles at the hideous designs 
of motor cars, in which, for the most part, we agree with 
him, as also with bis advocacy of “cleanly electricity for 
their propulsion. Но does not mince his words, for he is 
down upon “ beastly steam and stinking petroleum,” and 
then assuming the róle of prophet, he says there are 
millions in ‘he electric motor carriage of the future." He 
advises some of the cycle companies, now in such low 
water, to turn their inventive powers in this direction, 
with a view to finding financial salvation! We 

ity the poor inventor of {Ле electric carriage if 

e. hap to oom? within the circle of some cyole 


‘companies or promoters. A broken down cycle company 


would be more likely to rnin the inventor and the electric 
carriage too, and the millions sterling would bi— where? 
Bat as usual, the sting is in the tail, and the most important 
point of the letter is in the postscript : * Dover has eet a 
good example at home with its excellent little electric 
tramline." It looks as though the writer had just discovered, 
after signing his letter “ Н. S. S, that we are not completely 
* ]azgards," as Dover has a trolley system. Barely, everyone 
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has heard of the great success at Dover! He apparently 
knows nothing about the electric tram systems now 
operating at Liverpool, Glasgow, Sheffield, Bradford, 
Leeds, Dublin, Cork, Plymouth, Dudley, Ashton, Blackpool, 
Bristol, Hull, Kidderminster, and a number of other 
towns, and he is also apparently quite in the dark as 
to the enormous extension schemes, representing millions 
of pounds sterling which are developing in nearly 
all of these places, as well as the score of other 
schemes which have arrived at the track construction and 
contract-placing stage. And above and beyond all these, 
he seems to know nothing of the recent decisions of the 
London County Council, whose backwardness, we suppote, 
is the real raison d'etre of his epistle, 
ignorance, and his little learning is a dangerous thing. To 
understate the case is almost worse than exaggerating it in 
this instance. | 

To deplore the want of progress in electric traction work 
in this om was all right а short time ago, but anyone 
who has made a serious inquiry into the dimensions 
which such development has now assumed can hardly 
say that our movements during the past few months 
are “laggard.” We drew attention to this matter in a 
“Note” last week, and we repeat that electric tramway 
work is now progressing at a most satisfactory rate. What- 
ever we may have done or left undone in the past, let us 
now profit to the fallest possible extent by the costly experi- 
enoes of our foreign con/réres, and see that the work we take 
in hand is done thoroughly and well. Better thus than to 
continue hugging ourselves in our disconsolate state, and 
3 a lake of tears over what might, or even ought to, 

ve bæn. 


C 


. LONDON COUNTY COUNCIL. 


‚Тип Oouncil on Tuesday decided that, in consequence сї the cordi- 
tion of the money market, the rate of intereat on loans advanced to 
local authorities for electric lighting and otker purposes shall in 
future be 3] per cent, irrespective of the amounts. This decision 
will affect the £10,000 which it was resolved to lend the Whitechapel 
Board of Works for electric lighting p в, but a proposal to 
advance £25,000 to the Fulbam Vestry for similar purposes was 
referred back to the Finance Committee, in order to allow the 
Fulham members to place their views before the ocmmittee in regard 
to the increased rate of interest on this the second instalment of a 
total loan of £168,166 on this account. 


Тнв APPOINTMENT or Pror. KENNEDY. 


The apecial report of the Highways Committee, which was referred 
to in our last issue, was again brought forward in relation to the 

` posed agreement with Prof. Kennedy in connection with the 
equipment of the Westminster Bridge-Tooting tramways between 
“Rushey Green and the Orystal Palace, and between Camberwell and 
the tramway terminus at Vauxhall. 

Hr. MIL VILLN BmícHOBOFT asked the chairman of the Committee 
whether the Board of Trade had declined to grant a license to the 
Council to employ mechanical traction оп the tramways. In reply, 
Mr. Bann stated that some dispute had arisen, but that he had had an 
interview with Sir Oourtenay Boyle, and that the Board had promised 
to grant the license. 

Colonel Еовр contended that there was no indication in the Oom- 
mittee's report as to the time that would be occupied on the work. 

Mr. GILBERT said that from а calculation he had made it was pro- 
posed to pay Prof. Kennedy about £80,000 in connection with 50 
miles of line. That gentleman was an expert on electricity, but the 
7 area was not aware that he had constructed any tramways before. 

ntinuing, Mr. Gilbert suggested that the Council should establish 
an electric tramways department and carry out the work on its own 
account, whilst a large amount of money would bs saved if the tram - 
ways were put out to public tender. 

Mr. J. W. Benn stated that that was no light undertaking, and that 
before being completed it would mean an expenditure of several 
millions of money for London. 16 was therefore n to obtain 
the best possible advice, and the Highways Committee sought the 
views of Sir Alexander Binnie, the Council's engineer. Taat gentleman 
expressed the opinion that it would be advisable to engage a separate 
engineer from the Council's staff, and he said that he knew of no more 
competent engineer than Prof. Kennedy. Having detailed what work 
the consulting engineer would have to carry out, the speaker stated that 
it was proposed that he shonld prepare drawings and specifications 
for each special case, and that tenders would then be invited and the 
whole of the contracts, if possible, placed in this country. Mr. 
Gilbert did not appear to know sufficient about Prof. Kennedy. Lord 
Russell was & member of the Highways Committee, and he had 
p that gentleman’s name at the top of his profession. Mr. Benn 

arther stated that the committee had been careful to ascartain what 
name would be accaptable and bear weigat with the Board of Trade. 
As to work carried oat by the consulting engiaser, Prof. Kennzdy 


His sin is a sin of 


had acted as joint engineer with Me. Galbraith for the Waterloo 
City Railway, and he bad also acted in conjunction with Prof. Uaw 
in regard to the electrical equipment of the London Railway ; 
whilst he had also advised in oonnection with tramway altera- 
tions at Hdinburgb, Ipswich, and other towns. The speaker con- 
sidered that the cil would see that the committee had done their 
best to sesure the best man for the work, and he boped the Council 
would give the committee the competent advice for which they 


asked. 
Mr. BALUN pro that the recommendation of the Committee 
stould be ref back, їп order that a maximum sum should bs 


fixed, beyond which the Oouncil should not go. 

The amendment having been seconded by Colonel Еовр, some 
further discussion ensued, when, оп а show of hands, the amendment 
was rejected, only 16 hands being held up iu favour of it. After a 
farther amendment had been disposed, the report of the Oommittee 
was adopted by a large majority, deciding to enter into an agreement 
with Prof. Kennedy on the lines of the heads reproduced in this 
Journal last week. 


Ілонт Егвотвіо Rall wars. | 
After а long discussion, the Council resolved by а large majority 
o 


to apply to the Light Railway Oommissioners for an order to con- 
struct the follo light railways, to be worked by electric 
traction :— 


(a) From the present tramway terminus near the Archway Tavern, Archway 
“Road to the county boundary. (b) No. 1—From the present tramways at 
Clapham Common, south side, viá сар am Common, Battersea Rise, Wands- 
worth Common, north side, and East Hill, to West Hill; and No. 3—From West 
Hill, via Kingston Lane, to the county boundary. (d) No. 1.—From the present 
tramways at Deptford, vid Black Hill and Road and Shooter's Hill Road 
to the Herbert Hospital; No. 2—From the Herbert Hospital, vid Woolwich 
Common Road,the road to the west of 8t. George’s (Garrison) Church, into 
New Road, and thence along Thomas Street and Green's End, to and along 
three sides of Beresford Square, Woolwich, and returning along New Road, 
Mill Lane, and Woolwich Common Road to the Herbert Hospital. (e) From 
the present tramways at New Cross Road, cid Lewisham High Road, Loampit 
апа Vale, Lee High Road and Eltham Road, to a point near Wellhall Lane 
at Eltham. 


The Council also resolved to authorise the Highways Committee 
to take all the necessary steps in order to give effect to the applica- 
tion to the Light Railway Oommissioners. 


report on the financial bsarings of the 
schemes. The Committee stated that — 


On each of the lines a five-minute service would be run, although the 
manager of tramways is strongly of opinion that on some of the lines, or 
sections of them, a more frequent service will be required, and that the traffic 
receipts would average 114. per mile ruv, and the working expenses 6d. per mile 
run, leaving а gross profit on working of 5d. per mile run, The present receipts 
over the whole system now worked by the Council sverage about 104d. per mile, 
but this includes the omnibus takings, which are at à lower rate, and the un- 

table line from Camberwell to Vauxhall. Out of the estimated profit of 

e 179 the interest on, and sinking fund for the capital outlay, will have 
o be pai 


ErxorBicAL Leoistarion Durma 189). 


In the course of the report of the Parliamentary О »mmittee showing 
the legislation affecting the Oouncil ia the on of 1899, reference 
is made to the following instances, together with the results which 
are wortby of being placed on record :— 


ELECTRIC Power AND LIGHTING BILLS, 


Central Electrio Supply . Petitions presented in both Houses. 
Certain amendments as to accounts 
and other matters obtained. Bill 


passed. А 

County of London and Brush Provin- Petition presented. Council appeared 
cial Electric Lighting Company, by counsel. Bill rejected by Select 
Limited Committee. 

General Power Distributing Company No action necessary. Bill rejected on 
(suspended from last session after second reading in. House of Commons. 

passing House of Lords) | 

Kensington and Notting Hill Electric Petition presented. Amendments ad- 
Lighting justed. Bill passed. 

Bt. James and Pall Mall Electric Bill watohed, No actlon necessary. 
Lighting Company, Limited Bill passed. 

Bt. Marylebone Vestry Blectric Solicitor instructed to negotiate for 
Lighting amendments. Bill withdrawn before 

first reading. 


ELECTRIC LIGHTING PROVISIONAL ORDERS, 
Battersea and Fulham District . Not proceeded with. 
Bermondsey os га ps Included in Electric Lighting P.O. (No. 
— 8) Bill and passed. 
сота: recs | | Included in Electric Lighti 
; oo ghting P.O. (No. 
er er a Greenwich District 15) Bill and passed. 
City of London  .. . Included in Electrio Lighting P.O. (No. 


ў 20) Bill and passed. 
City of London, 8t. Luke, Middlesex, | 
Holborn 


City of London (East) 

City of London (South-East) 
Kensington Vestry 
Lewisham District 


Not proceede } with. 


.. Included in Electric Lighting P.O. (No. 
15) Bill and passed. 
Metropolitan Electric Supply Com- Not proceeded with. 


pany, Limited (City of London) 
Plumstead Vestry .. vg T" .. Included in Electric Lighting P.O. (No. 
15) Bill and passed. | 


Light Rattway ORDERS. 


. Council resolved to oppose, but scheme 
, withdrawn. 
LER appeared by counsel in oppo- 


Crystal Palace 


sition to schemes. Light Railway 
Commissioners refused to grant orders 
in consequence of opposition of local 


Finchley, Hendon and District 
Hampstead, Finchley and Edgware 


| : authorities, 
Highgate, Fiachley and Wood Green Council resolved to oppose, but scheme 
not procecded with. 
Loidon United Tramways (Exten- No action taken by Council. 
sions) 


I Order 
refused by Railway Commissioners, 
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. HE SHOREDITCH INSTALLATION. 


Discussion OP THE ANNUAL ACCOUNTS. 


Tan members of the iere the meeting on Taesday were occupied 
for over an hour in disc g the accounts of tbe electric light and 
refuse destructor undertaking for the year ended March 25th last. 
According to the accounts, there appears on paper to have been a 
deficit on the destructor of £3,616 during the year, and a paper 
rofit of £5,632 on the lighting installation; bat, if the former sum 
deducted from the latter, the combined undertaking seems to show 

a surplus of £2,066 on paper. 

Mr. N. Moss, chairman of the Lighting Oommittee, in moving the 
adoption of the accounts, said the Vestry ought to be congra 
проп having an accountant who had taken so much trouble to dissect 
the apcounts and place almost every item, as far as possible, under 
the a be headings. Perhaps most of the discussion would deal with 
the allocation of the large surplus, but he hoped that question would 
be left over for future consideration. It had been said to him that 
although a large surplus was shown certain matters ought to have 
been c to the lighting department. There was a deal 
that ought to have been credited to the undertaking w had not 
been. The enterprise was one of the finest for Shoreditch, and it 
mattered little whether it was from the lighting station or dust 
destructor, the fact remained that there was from the ratepayers 
point of view a surplus down to the present of £6,463. i 

Major WInBORBn, who seconded the motion, observed that unless 
the question of allocation was raised he did not see where the opposi- 
tion would arise. 

Mr. BurTHER asked where the £6,463 surplus was. Tradermen 
taking stock and fancying they had to much money would rather have 
the money in the bank. 

Mr. E. ADAMS (the accountant) referred the speaker to the general 
balanoe-sheet, showing, among other matters, stores at £549 aud 


sundry debtors at £4,522, the latter money having now been 


received. 

Mr. Н. WINKLER remarked that the whole parish had been misled 
by a statement made in some paper that a profit of £7,000 had been 
made, and the M rie Дае also been misled by an assertion thatif the 
undertaking bad ged to a company the latter would have paid 
8 per cent. to the shareholders. t reminded him of certain 
financiers who manipulated figures and showed such a glorious suc- 
coss that r people were suffering from their operations to this 
day. If they turned to the balance-sheet, it was found that the 
total loss on the refuse destructor for the year was £3,616, and the 
net profit on the electricity (trading) account was £4,415, and if the 
former was deducted from the latter the net profit of the two under- 
takings amounted to £799 for the past year. Let them, then, take 
the £6,463 mentioned by Mr. Moss as the total profit of the lighting 
station from the beginning, and compare it with the dust destructor 
figures as ehown in the annual reports for the t two years. The 
losses on the latter amounted to £8,120, and by educting the profit 
of £6,463, the net result was а loss to the parish of £1,657. Where 
was the glorious success? He hoped before long the loss would be 
converted into a profit, and that the expenditure in connection with 


the destructor would be largely reduced. In conclusion, he asked - 


на Mr. Adams could contradict any of the figures he had 
чао 

The Accoustant, in reply, stated that that was a correct statement 
of the figares of the combined undertaking in conjunction with the 


public lighting account. 

Mr. H. B. HAW with the last speaker that more profit 
would be realised if the expenses of the destructor could be 
diminished. He said that he bad prepared a ce-sheet, and a 
few facts which it was impossible to give in the accounts. The profit 
of £6,400 was an inflated one, but he denied that there had been a 
loss of £1,657. With regard to the loss of £3,616 on the destructor, 
let them add to it the sum of £1,375 as the cost of coal, and then 
they arrived at the total expenditure for raising steam for various 
purposes. Out of that £5,000 the sum of £3,215 should be charged 
to the electric lighting account arrived at on the basis of #1. per 
unit sold; £536 was chargeable to the baths for steam and £100 to 
the library. Another point was that the scavenging department had 
saved 18. per ton over the former cost of barging refase, or £1,160, and 
the final result was that on the refuse destructor there was a profit of 
several pounds on the other side of his balance-sheet. There was an 
expenditure on electric lighting account, according to the accountant's 
figures, of £8,938, to which should be added £3,215 for the steam 
from the destructor, making a total of £12,153. The income from 
the sale of electricity was £16,417, which with £1,375 for ooal 
made the total of £17,792. By deducting the former total from the 
latter they arrived at a gross profit of £5,538, which, after providing 
£2,146 for interest on debt and £916 for repayment of capital, 
nore an absolate trading account profit of £2,476 on the joint 
unde i 
Mr. Арлмв, who asked permission to criticise the new balance- 
sheet, said that the figures submitted b7 Mr. Kershaw were a state- 
ment on paper. The facts which he had previously corroborated 
were taken from the printed accounts. 

Mr. HowrETT, who expressed the belief that the accountant's 
figures were perfectly correct, contended that the destructor was the 
real source of profit cf the whole undertaking. It was about to place 
£1,317 in the Board of Trade return as the cost of coal when they 
had sold over 1,000,000 units, and he thought that the alleged lois 
on the destructor should have been charged to the lighting 
department. 

Other members having spoken, Mr. Moss replied to the discussion. 
The chairman of the Lighting Oommittee stated that as he had 


er ; 

g burned at an economy of 1s. per ton 

8 much as £2,100 should be credited 
on 


E 
ў 
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CORRESPONDENCE. 


Electrical Transmission of Power in Factories. 


Even Jove occasionally nods, and I venture, with the 

deference, to suggest that the editorial mind cannot 

ve been quite awake to the wiles of the “ well-known 

maker” who is cited as an authority on page 582 of your 
issue of October 13th. 

His quotation for a 4 н.р. motor at 300 revolutions per 
minute is £112; the actual price at which several other 
“well-known makers” supply this is somewhere in the 
neighbourhood of £67. Oan it be that the well-known 
maker is among those es have fiu: unsuooessſ A in the 
attempt to produce a satisfactory slow speed motor 

I would further suggest that in comparing the cost of a 
slow speed motor for direct connection, with that of a high 
speed motor driving the same shaft by belt, you should, to 
arrive at an accurate comparison, add to the price of the 
high speed motor the value of slide rails, belt, pulley on line 
shaft, and foundations (the latter not being usually required 
for direct connected motor). 

You will then find that the cost of the high speed motor 
—accepting your figure of £43 for the motor itself — is 
about £50, or, say, £25 per cent. less than that of the slow 
speed motor. 

реп of large numbers of motors in use for long 
periods is as yet insufficient to show exactly what difference 
there is in the repairs required by the two classes, but it is 
certain, at least, that during the firat few years the attention 
required by the slow speed motor is infinitesimal compared 
with that which is necessary to р їп good order the 
brushes, belt and lubrication of its high speed brother. 

I have already intruded too far on your space to admit of 
mentioning more than one point further, namely, that 
experience of many hundreds of drum-wound motor arma- 
tures does not bear out the statement that drum winding is 
inferior to Gramme winding (both being, of course, in slots). 
The fact that drum-wound motors are produced by the great 
majority of manufacturers would seem to show that the 
principle of the survival of the fittest has asserted itself in 
this instanoe, as those of us who can remember the preron- 
derance of Gramme armatures in the early days.of motor 
work will agree. 

Thanking you in advance for your kindness in affording 
space to the above. г. 

піе. 


London, October 16th. 


The Pneumatic Despatch. 


In your issue of the 13:h inst. referring to the working of 
the tube of the old Pneumatic Despatch Company, you quote 
an “extraordinary statement" that I am reported to have 
made, to the effect that the inefficiency of the arrange- 
mente was such that no difference could be detected in the 
work done by the engine, whether the cara were running or 
not,” and you go on to say that it would he interesting to 
know how I became possessed of the above information. 

The actual statement to which you refer was that “ the 
inefficiency of the arrangements was such that little or no 
difference could be detected in the work done by the engine, 
whether the cars were running or not,” and my authority is 
a report by Mr. W. H. Barlow, who made a series of experi- 
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ments with the express object of ascertaining the conditions 
under which the pneumatic tube was working, and who had 
access to the 

In his report Mr. Barlow writes :— 

* The remarkable feature of these experiments is that with 
the same number of revolntions per minute of the engine- 
and the same pressure, a very large increase made in the load 

uces a comparatively small decrease in the speed. 

* The most striking features exhibited by experi- 
ments are, that whether the tube is closed at both ends 
(i. s., Euston and G. P. O.), or closed at one end and a carrier 
inserted and fixed at the other, or whether a train is moving 
or not, and again whether each tube is put in connection with 
the fan at the same time, in all these cases there is little 
variation in the number of strokes required to maintain the 
given preesures.” 

Mr. Barlow’s explanation of these phenomena was the 
inefficiency of the fan, and he states his opinion thus :— 

It was evident that so much of the work performed was 

due to the fan itself, that the difference of operating on one 
tube alone, or both together, did not produce a large effect on 
the work done by the engine.” 
- What the conditions were under which, as you assert, the 
engine power was increased “ ав required," I must leave 
those who were present to explain, and to reconcile with the 
conditions of the experiments from which Mr. Barlow drew 
his conclusions. 


October 16th, 1899. 


[ uet problem "e in f 5 - 
grap во trans y easy that we can | e it 
seriously. I ые, Ше quotations from Mr. Barlow's re 
themselves furnish the required explanation — with little 
credit, however, to Mr. Barlow’s ability to in 

rimental results. It is there stated that the engine was 

riving a fan, and that whether the tubes were closed, or a 
train in motion, the speed varied but little. No other 
result could be expected. An engine, controlled by a 
governor, will run at almost constant speed, whether loaded 
or unloaded ; a fan of given construction, running at con- 
stant speed, will maintain a nearly constant pressure whether 
it is blowing into a closed chamber or propelling a train 
through a tube, but in the former case it will be running 
idle, absorbing but little рома ; in the latter case it will be 
running loaded, and will call for a corresponding oving 

ge 


. . Chas. A. Carus - Wilson. 


power. The work done by tbe engine can only be jud 
by means of a transmission d 
indicator diagrams, Who wonl 
as a criterion ? 

Мт. Barlow has apparently confused the action of a fan 
with that of a reciprocating air-pump—a totally different 
thing. His experiments, in fact, merely show that the 
governor of the engine was in good order 

The first quotation we may add is singular, in that “ with 
the same number of revolutions per minute,” there was “a 
small decrease in the speed" | This “remarkable feature” 
is to us an entirely new phenomenon.—En»s. ELEC. REV. | 


ometer, or by taking 
dream of taking the speed 


* London's Lost Tuunel.“ 


With some of the remarks made by way of Editorial Note 
in your last issue upon the snbject of the old Pneumat-o 
Despatch Tube (which you have seen fit to identify under 
the above title) I am in sympathy, but with others I 
аш not. 

So far as Prof. Carus-Wilson’s statements are concerned, 
J leave that gentleman to defend both them and himself ; 
but with regard to the clamour that has arisen over a 
journalistic phrase, which, curiously enough, you yourself 
deem worthy of repetition, though quoted, that agitation was 
none of my seeking, nor have I ever questioned the fact 
as I haveoften heard it said, * every engineer in the country 
knew of the existence of the tube, and all about it.” Ров- 
sibly they did; but seeing the amount of public interest 
awakened by the “re-discovery,” as it is called, it is a 
reflective and instructive commentary on their (the 
engineers’) universal lack of enterprise to leave it to me, and 
those associated with me, to be the pioneers of the tube's re- 
equipment and re-utilisation electrically. Surely, with such 


ts of experiments made by other observers. — 


t his ex- 


a common knowledge, some one of the multitudinous engineers 
with electrical qualifications might ere this have turned his 
information to account, and have forestalled my connection 
with the project. | | 

The truth, however, again is affirmed of every man’s 
knowledge being no man’s knowledge, and hence the fuss 
now arising. On that score I am content to let your remarks 

"What I do most strenuously protest against, however, is 
the quotation of a contemporary’s recent Leaderette” as a 
caution to investors, This, I contend, was unnecessarily 
gratuitous, especially as in a recent issue you inserted an 
article upon the very subject, and must, therefore, have 
thought something of the scheme. | | 

Bat your оша has been a little too previous 
with his philanthrépic advice. Investors are not invited 
nor sought in the matter at all. We have all the money we 
want, privately subecribed. Not one word has ever been 
spoken or арк that the case was otherwise. Con- 
quently, thongh I by the stupid admonition of your 
contemporary for the. value it was worth, I am not di 
to permit its quotation by representative journals, as though 
warranted by any statement, hint or suggestion that could 
or would be construed as a financial appeal. Let me make 
the situation absolutely clear and unequivocal. We want 
no money beyond that which we possess; and I trust you 
will give this fact the same prominence as afforded your 
contemporary’s magnanimous care for the wild cat” 


speculator. ni 
рез G. Threlfall. 


Single-Phase Motors. | 


I have to thank Mr. C. E. L. Brown for his letter in your 
issue of the 13th inst. on the subject of my recent article on 
the Heyland single-phase motore. I have drawn Mr. Hey- 
land’s attention to it, and he will probably give us his views 
in due course. | АЕ | 

Doubtless, in common with most other people, I supposed 
every detail of these motors to be new, as it is, of course, 
only possible to form an opinion on such matters based upon 
machines actually constructed and put on the market. But, 
after all, the main point is that we can build these Heyland 
motors in apy size, and under guarantee, to etart against full 
load, even for 100 cycle circuits, and can algo guarantee the 
current consumptions. This is a result that has been at- 
tained by no one else anywhere. Mb. 

Under these circumstances it would appear to be a waste 
of time to start a discussion on one feature of an entirely 


new design. 
5 А. С. Eborall. 
October 17th, 1899. 


The Hastings Accidente 


It certainly. would appear that Mr. Andrews will have to 
return to his opinion that the sudden failure of his alter- 


nators was due to a break in the exciter shunt; at all events, 


in the absence of a better explanation, this should not be 
Jiscarded, - | | 


It is not very clearly proved that the extinction was 
absolutely instantaneous. mM 

For our pert, we had an opportunity here of seeing the 
exciter shunt accidentally broken, and the effect on the lights 
was sudden enough for anything; in fact, it was universally 

that they went ont as if switched off. | 

I have not the least doubt now that had we repeated the 
operation as an сп, in cold blood we should have 
seen that it is as Mr. Andrews saye—the lights went out 
more or less gradually. 

As regards the trouble with the cirouite, and the machines 
flashing to earth, I feel sure nearly all this weuld disap 
if a one-to-one transformer were interposed in the public 
lighting circuit, for I take it that the Hastings arc circuits, 
like many elsewhere, test the worst, and consequently put а 
strain on the other circuits, although I do not quite follow 
the reasoning as to a difference of potential higher than 
2,000 volts; this, however, is sufficient. 

Geo. Marshall Harriss, 
Urban District. Electrical Engineer. 
Bray, October 17th, 1899. 
E 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Win mme Ост. 19тн, 1898. Wenz mms Ост. 17251,1899. 
Adelaide Value £5,189 | Alexandria .. .. Value £29 
den ee và Ве .. 900 m. ; š 87 
Alexandria .. Ыз v» ee 72 | Bomba Й 104 
Algoa Bay А és .. 149 Brusse T е a 18 
Amsterdam - at > 81 ò Teleg. mat. 800 
Antwerp. Elec. fuse .. .. 551 Buenos Ayres аә us 85 
Bombay ее ee ee ee 189 ; Calcutta ee ee se ee 84 
Boulogne ЧЕ ‘ie ae 67 Саре Town .. 4s eS 5 8907 
Brisbane ae ER Me 71 эз Teleg. cable.. 884,000 
Buenos Ayres к 288 » Teleg. wire .. .. 467 
Bushire is ee - ee 8 ' Christchurch ae ee x 37 
. Calcutta .. E 9 "d 18 | Christiania. Teleg. wire ass 29 
Cape Town. . 610 Colombo $a ES , 19 
Chinde КИ s s 1,118 Copenhagen. Teleg. wire ix 10 
Copenhagen 05e 0 46 | Durban.  Electrio light cable 
Delagoa Bay we EA . 935 | and appliances vx . q. 1,041 
Durban s eis ae . 1.82 Fremantle. Teleg. mat. s5 62 
Fremantle .. x К sé 92 Halifax. Tae mat. .. 6,503 
Ghent x ** ex "m 88 Hamburg. Теіер. mat... .. 250 
Hamburg s ws .. 400 Malta. sd T Vs 90 
Hong Kong .. sè 15 , Melbourne - 462 
Kobe .. ES 111 Montreal 15 
Liban ex *7 Otago 7 ў 85 
Malta T 75 | Perth.. Vu. dee 24 a 84 
Melbourne .. 920 Port Elizabeth  .. vis . 110 
Montreal... 40 Rotterdam .. Pu és ка €9 
Naples аз 26 Shanghai pi E eo ry 
Port Elizabeth . . . 188 Singapore .. 100 
Rio Janeiro. $5 e .. 810 " Teleg. mat. .. . . 179 
Я si Teleg. mat. Р 44 | Stockholm. Teleg. mat. 96 
Bt. Petersburg. Teleph. mat... 40 Sydney “ә s s .. 962 
Shanghai. Teleg. cable . . 1,157 Townsville. Teleg. wire .. 875 
Stockholm. Teleg. cable . 116 Vladivostock v vi 81 
Spezzia i E . 121 Wellington .. js Р . 254 
Bydney 23 eh .. 678 » Teleph. mat. . 160 
| з Teleg. mat. .. ) 590 Yokohama .. КР bu .. 906 
Trieste. Teleg. mat. ә 20 $$ Elec. cable .. 9,588 
Wellington .. es T" . . 1 
Yokohama .. s - ys 56 
Ра Elec. cable .. . ) 918 
Total ve 815,914 Total . £849,206 
Foreign Goods Transhipped. 
Calcutta . Value £48 Havre, Elec, mach. Value £120 
Halifax vss A 16 
Bydney 
Total is .. £114 Total is .. £190 


New Dynamo.— We illustrate a four-pole 80-Kw. dynamo 
made by Messrs. Ashton, Frost & Oo., Li , of Blackburn. This 
machine was designed to give 110 volts 720 
amperes at 500 revolutions per minute. On its 
trial test it was run for 7 hours at 110 volts 
850 amperes, and the speed was found to be 475 
revolutions per minute; the rise in temperature 
above the surroundiog atmosphere was found to 
be :—Fielde, 45° Е ; armature, 59° F.; commu- 
tator, 10° F.; and the commercia! efficiency to be 
94 per cent. The angular leaa required between 
no load and 20 per cent. overload was 6*, and at 
any time 200 amperes could be thrown on or cff 
without sparking and without alteration of lead. 
The machine has been built for Messrs. Richard 
Thompson and Sons, Alma and Britannia Mills, 
Padiham, and we are informed that the above 
tests were carried out by their consulting engi- 
neer, Mr. A. Kelly, of Liverpool. The armature 
is of the makere’ alotted drum type, with a 
helical lap winding. The holes caet in the bed- 
plate shown in the illustration are for the 
tightening bolts, the slide rails and screw gear 
being of Ashton, Frost & Oo., Limited, special 
type, requiring only one lever to be operated for 
the forward movement of the whole machine. 
The magnets and yoke are built of cast-stee] and 
arranged with an inch slot through each magnet 
carried through the yoke parallel to the shaft, 
a device the makers bave found of considerable 
service in large machines. 


Bankruptcy Proceedings.—At Liver- 
E on 12th inst., before Mr. Registrar Pay Aia 
enjamin Wild and John Henry Olarke, trading 
as Wild, Rothwell & Oo., general and electrical 
engineers, Atlas Works, South came up for adjourned public 
examination. Mr. Jones (Brighouse & Jones) appeared for the 
trustee, and examined Mr. Wild upon various matters, amongst 
them as to the number of executions that had been pat in the firm’s 
premises. He admitted that they were over 50, but he did not think 
they were 100 in number. Several had been in at one time in May 
last. He did not remember having, the night before the 
receiving order was made, said to a Mr. Gregson that he was a 
£1,000 to the good. He denied having asked Mr. Gregson for a loan 
of £1,000. He had, however, asked for £40 or £50.—The examina- 
tion was closed. 

The first meeting of creditors in C. F. S. Pilling, electrician, is 
to be held at 16, Wood Street, Bolton, on October 20tb, and the 
public examination at the Court House, Mawdaley Street, Bolton, on 
November 7th. 

The firet meeting and I examination of William Upton, 
electrician, Bridge Btreet, bury, are arranged for October 20th 
and 25th respectively, the former at the Official Receiver's office, 


1, St. Aldates Street, Oxford, and the latter at the Town Hall, 
Banbury. 


Liquidation Notices.— Creditors of the Superheated 
Steam Power Company must send their names and the usual particu- 
lars to the liquidator (Mr. Т. L. Hurry, 8, Queen Anne's Gate, S. W.), 
by November 13th. A meeting will be held at that address on 
November 16th to hear an account of the winding up коочу 

. Oreditors of the Prism Globe Syndicate must send particulars of 
debts, &c., to the liquidator, Mr. J. Н. Bardsley, 60, King Street, 
Manchester, by December 1st. 


Books Received.— La Télégraphie Sans Fils,” by André 
Breca. Paris: Gauthier-Villars, 1899. 3 francs 50 cents. 

“The British Electric Traction Company in South Staffordshire " ; 
an interesting pamphlet giving maps and notes of the company's 
schemes. We hope to refer to this at length next week. 


Catalogues, &c.—Mesars. Brioschi, Finzi & Oo., of Milan» 
are citculating а list, with letterpress in Italian, in which they 
illustrate and give а few notes of three-phase high- 
tension alternators, and motcrs for electric tramway and other work. 

From Mr. G. Braulik, of Upper Thames Street, we have received 
his latest incandescent lamp list, in which is shown a great variety 
of lamps of all shapes and sises and for different voltages. The 
London standard Philips" lamps and other types, from 8 to 100 c.»., 
specíal patent lampbolders for high ОР. lamps, conical lamps (half 
opal), the patent round, flame, tubular, tramway, and other lamps 
are among those illustrated and priced in the list. 

The Langdon-Davies Electric Motor Company, Limited, send us a 
revised price list for insertion in their catalogue. 16 has been 
considered desirable that motors should be run at lower speeds 
than their standard pattern motors where small sise and highest 
efficiency are not of so much importance, and the list before us gives 


prices, &., of special low speed pattern 


Yorkshire College Engineering Soclety.— The llabus 
for the 1899-1900 session is printed, and includes the following 


items:— 
Monday, October 23rd, 1899.—President’s address and inaugural 
рег: “ ree Таш with Technical Education,” by Wilson 
ell, M. I. Mech. H. . 
Monday, December 18th.—" The Generation, Transformation, and 
Distribution of Multiphase Alternating Ourrents for Tram and Rail- 
way Work,” by G. D. Parr, A. M. I. H. E. 


onday, January 29th, 1900.— Evaporative Condensers,” by W. H. 
Roy (Klein Tus Oompany). | : 
Monday, Fe I2th.— Results of e ents made in the 
‚ by the Students. 


engineering laboratories of the Yorkehire 
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New Dynamo. 


Electricity for Newspaper Presses. The Bullockl Eleo- 
tric Manufacturing Company, of Oincinnati, are issuing a new list 
е 


(September, 1899) of their electric power system for operating news- 


per presses. Among the pictures are a type E Bullock motor 
direct connected to Hoe sextuple press with colour attachment, a 
motor direct connected to a Cottrell perfecting magazine press at a 
Berlin factory, and a view of the press room of the Munsey Magazine 
Company (equipped with Bullock motors). The Bullock method of sup- 
plying current to the motor is said to result in efficient control and 
economy of current consumed, there being no waste of power in regu- 
latingthe speed of the motor, or heavy draughts upon the source of 
supply when starting. By means of curves this is shown in the list before 
us. With the Bullock Teaser method” the starting current is shown 
to be but 30 per cent. of the current at full load, an economy which 
would be impossible with rheostatic control. Steadiness of operation 
is claimed as an advantage of the Teaser method, as against a ten- 
dency toward uneven, jerky movement with rheostatic control, which 
it requires constant manipulation of the rheostat to overcome. The 
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Bullock press controller and switchboard, and E type motor, are 
illustrated. It appears that the Bullock " Teaser" method is em- 
ployed in the production of English papers as follows:—The Man- 
chester Sporting Chronicle, five Hoe newspaper presses; the Belfast 
Evening News, one Victory printing press; London Daily Mail, 
two Hoe newspaper presses; Nottingham Guardian, one Hoe news- 


paper pres; Birmingham Daily Post, спе Hoe newspaper press; ^ 
Scotsman, four 


Aberdeen Free Press, one Hoe newspaper press; The 
Hoe newspaper presses. 
The new premises now in course of erection for the Scotsman will 


contain “Hoe” quadruple and four-reel fast rotary presses together 


having а capacity of turning out, printed, cut, and folded, 96,000 
copies of а 16-page Scotsman per hour, or 192,000 copies of an eight- 
page paper per hour. The 50-н.р. electric motors which will drive 
these presses have been constructed at Cincinnati, U.B.A , specially 
for the work. 

Messrs. W. & G. Baird, Limited, of Royal Avenue, Belfast, hava 
just added in their new Htho-room the latest type of F'urnival 
machine, driven by electric power. The motor was supplied by the 
Bullock Company. 


The Copper Situation.—The Times London Market 
Report of 16th inst. bas the following re the copper market :— 

Prices opened бв. 8d. lower and receded further, which induced good buying 
avd a recovery of 5s., the movement being helped by a décrease in the 
Liverpool] and Swansea stooks of 2,589 tons, due to further shipments of Chili 
bars to America, while a leading house took 250 tons in a line at the best price 


of the morning. American shipments for last week only totalled 1,853 tons, 


and there were expectations of a favourable statistical return. Sales 900 tone, 
cash and near dates going at £75 10s., 8s. 9d., 118. 8d., 10s., and 128. 6d., and 
three months at £76, 276 15s., and £76. In the afterroon, on the visible supply 
showing a substential decrease, values hardened fully 9s. 6d., with transactions 
pasen at £75 185. 9d. and 15s. for cash, and £76 9s. 6d. for three months. The 

epreciation on tbe day is 8s. 9d. per ton. Total turnover 1,900 tons. Settle- 
ment price, £75 19e. 6d. Messrs. H. R. Merton & Co., Limited, give the total 
receipts for the first half of the current month as 8,970 tons, and the deliveries 
10,884, making stocks in England and France on the 15th inst. 20,614 tons, against 
98,978 tons on September , and 94,877 a month ago. e visible supply now 
totals 26,164 tons, and compares with 38,898 on September 80th, and 81,527 a 
month ago. The shipments for the fortnight from Chili were 750 tons. 


The last issue of the New York Elecirical World and Engineer to 
hand says:— — 

r, ав we anticipated, is already a shade lower, and was quoted last week 
at 18% cents for Lake, although even at that price customers apparently did not 
want an) of it for the present. There are so many re as to possibly 
cheaper copper, due to new production, people begin to believe them. But as 
the ро alls, the demand will rise, so that a sharp decline can hardly be 
expec 


Darham College Old Students.—We have received 
the second annual report of the committee of the Durham of 
Science Old Students’ Union for the 1898-99 session, together with a 


' list of students. 


An Electrical Engineer's Defaleations.—On 12th inst. 
Herbert H..Hall was charged at the Liverpool Ойу Police Court 
the property of the Waleall Electrical Ragineering Oompeny; also with 

e of the: п g Company; also with 
baving, on three days in September, obtained by false pretences the 
sum of £72 6s. 8d. Prisoner was electrical engineer at the Liverpool 
branch of the Walsall Company. It appeared from the evidence 
given that his defalcations, covering several months, amounted to 
over £500. He was sentenced to six weeks' hard labour on each of 
four charges, six months in all. 


Factory Driving.—Messrs. D. Bruce Peebles & Co. have 
received the contract for the complete equipment of plant for electric 
driving and lighting at Messrs. Ogdens' tobacco There will 
be 360 н.р. in generators, 300 н.р. in motors, switchboard and 
booster. Mesers. Sloan & Lloyd - Barnes, 34, Oastle Street, Liverpool, 
are the engineers. È 


. Fire. — We are informed that the statements which 
spremen in е daily press that a large fire cocurred at the works of 

‚ Т. Henley's Telegraph Works Company, Limited, on 13th inst are 
misleading. The fire was of so trivial a nature as to cause no incon- 
venience or interruption to any portion of the business. The services 
of the public fire engines were not required. 


For Sale.—The School Board for London is offering for 
sale two 32-kw. dynamos, direct coupled to two Parsons’ steam 
TERN also switchboard, cable, &c. See “Official Notices” this 
wee 


Infringement. — The Wireless Telegraph and Signal 
Company notifies in our advertisment pages that proceedings will be 


those who sell, buy, or use certain instruments which 
are ents of the Marconi patents. 


National Telephone Company, Limited, v. Bowra.— 
In the Ohancery Division of the High Court of Justice on Wednesday, 
October 116, Mr. Justice Darling, sitting as Vacation Judge, had 
again before bim the matter of the National Telephone Company, 
Limited, v. Bow, which was an application by the plaintiff oom - 
pany for an injunction against the defendant to restrain him from 

terfering with & telephone pole, stay wires, and appliances con- 
nected therewith, on certain premises at Streatham Defendant 
appeared in person. Mr. Oassell, who represented the company, said 
thas an interim injunction had been granted on September 22nd, 
and last week the motion stood over, the injunction being mesnwhile 
continued. Bince then the solicitors representing the landlord of 
the premises had filed an affidavit to the effect that defendant had 
no longer any interest in the place through non-payment of rent. 
Defendant denied that such was the case, and claimed that the lease 
was still in force. His Lordship, after hearing defendant at consider- 
able length, ordered the injunction to be continued pending the 
hearing of the action. | : 


New Journal.—The interests of the automobile industry 
are being well looked after in this country, judging from the number 
of journals which have been brought out during the past few years, 
since the paseing of the 1896 Act. The latest addition to the family 
is the Motor Oar World, a 3d. monthly review, of which the first 
number is now before us. It is crowded with news from all parts, 
but also has articles on motor car management, steering gear, and 
reviewing the world’s press. An important article, and seemingly a 
very necessary one, gives advice of what to do when the motor won't 
work. Mesers. Hay, Nisbət & Oo., Limited, of 25, Bouverie Street, 
R.O., are the publishers. 


Rashleigh Phipps v. Ford.— In the Westminster 
County Court on Friday last his Honour Jadge Lumley Smith, QO, 
had before him the case of Rashleigh Phipps & Oo. v. Ford. This was 
an action brought to recover the balance of an account of £170 for work 
done at the house of the defendant in Bolton Street, Piccadilly. The 
only question was as to an item of £7 for the repair of the ceiling of the 
dining room. The defendant urged that in the course of the work 
of fitting the house with electricity, the plaintiffs damaged the 
ceiling to the amount of £7, and gave him instructions to have the 
work done. Plaintiffs denied they or their men caused the damage, 
and they gave no authority for the work to be done. They were, 
however, willing to pay one half, and had offered to do so.—His 
Honour, after a hearing, found that no damage was done by the 

laintiffs. As they were willing to allow the moiety, and that having 
been peid into Oourt, hé found against the defendant with costs. 


Staff Dinner.—The annual staff dinner of the Electrical 
Power Storage Company was held on Monday last, at the Holborn 
Restaurant, when а company of 48 sat down to dinner under the 
presidency of Mr. J. Irving Oourtenay, the chairman of the company, 
who was supported by Mr. Frederick Green, a director of the company. 
After dinner, the usual toasts were drunk, interspersed with instru- 
mental and vocal music, several items of the programme being con- 
tributed by the members of the staff themselves, and altogether a very 
рон evening was tpent. A letter was received from Bir Daniel 
‚ Bart., regretting his inability to ba present. 


Trade Announcements.—We learn that Mr. Archibald 
Oampbell, of 28, Gray's Inn Road, W.C., has been apvointed agent 
for the old established cable makers of Messrs. G. B. Unsworth and 
Bons, Limited, of Derby. He holds stocks of cables, flexibles, silk 
covered wires, and insulating material. 

We last week recorded the registration of the Prism Globe 
Company, Limited, and also the liquidation of the old syndicate. 
The new company bas а much capital than the syndicate had, 
and the reason for the increase is found in the growing business 
which is anticipated, now that the oompany has the patent rights for 
Europe and the Oolonies, South Africa, and South America—indeed, 
for all parts of the world excepting the United States. The cheerful 
outlook, therefore, bas rendered necessary or desirable the putting 
down of triplicate machinery for manufacturing the company’s 
specialities both here and abroad. 


A Zinc Combine.—Money has the following comments 
regarding the ramoored spelter combine:— ' The syndicate which 
touched copper and turned it into gold bas been credited for some 
time past a desire to form a sinc trast. The difficulties in the 
way, however, if not insuperable, have been so many, that the whole 
thing is still in the air. Now comes news that the Continental and 
American producers, who во far have altogether failed to agree cn 
terms, are getting nearer a settlement, and that we may see zinc con- 
trolled by a syndicate after all. Bo far America is not a very large 

ucer of sinc, and exports have latterly been on a smaller scale. 
t is known, however, that the industry there has been in the throes 
of consolidation, but, as the Financial Times has pointed out, the 
Continental producers feel that it would be dangerous to form a 
Trast which did not include Yankee interests. Of a total output of 
460,000 tons, German, Belgian, and American producers could control 
about 350,000, which would give it a fine grip of the market. With 
small stocks and low prices to give it a send off, а Trust of these 
dimensions could easily manipu the market. It wil), however, 
take a lot of negotiation to arrange the deal.” 


ELEOTRIO LIGHTING NOTES. 


r.— The municipal electricity works are expected to 
be res d about the end i the year. d ES 


Basingstoke.—The Town Council has decided to proceed 
with its application for a provisional order. 


Bath,—Oolonel A. G. Durnford, Local Government Board 
inspector, held an inquiry into the application of the Urban Sanitary 
Authority for power to borrow £26,000 for electric light purposes. 
Mr. R. ond, electrical engineer, explained how the items were 
composed :—For additional plant, for the laying down of a low ten- 
sion network, for extension of public and private lighting mains, 
coal trucks, &c. Mr. Metsger, city electrical engineer, estimated that 
£82 & year would be saved by purchasing their own coal trucks, and 
the arrangement with the Great Western Railway for tipping direct 
into the arches below the line. There was no opposition. 


Belfast.—The report of the electrical engineer, Mr. 
McOowen, to the Electricity Committee shows that the department 
is making good progress, and the revenue last quarter was 614 per 
cent., greater than for the corresponding period last year. 
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Bootle.—The price of electricity is to be redaced from 
7d. to 5d. per unit for the first hour and 3d. afterwards. The Council 
will take over the station to-day, 20th inst., on certain conditions. 


Brad ford.— The City Council has resolved to extend the 
electricity works at a cost of £10,000. Figures were given at а recent 
meeting showing the working of the electricity department for the 
half-year ended June 30th. The total income had been £13,256, as 
compared with £9,565 for the corresponding period, or an increate 
of 23.690. The total expenditure had been 511.523. as i 
£7,907, a difference of £3,616. The profit was £1,733, as against 
£1,658, an increase of £74 оп the last corresponding period. The 
number of consumers was 965, an increase of 34 per cent. The total 
profit since the opening of the works was £22,616, the total amount 
written off being £10,556 for depreciation, leaving £12,059 to be 
appropriated. The trade profit had been £4 3s. 11d. per cent. on a 
capital outlay of £180,129, with a net profit of 19s. 3d. per cent. 


Carlisle.— The Electric Lighting Committee of the 
Town Council has accepted tenders for extending the electric 
lighting plant, at a cost of about £2,000. _ 


Chadderton.— The District Council has decided to 
instruct the General Purposes Committee to take into consideration 
the advisability of obtaining an order for electric lighting. 


Cheadle.—The District Council has decided to apply to 
the Board of Trade for a provisional order authorising the Oouncil to 
supply electricity in the district. It has also resolved to appoint 
Messrs. Medhurst & Page, of Manchester, engineers to the Council 
in obtaining the provisional order. 


Cleethorpes.—The Electric Lighting Committee recom- 
mended the District Oouncil thatthe township be lit with the electric 
light, and that Mr. V. Brown, of Livcoln, bs appointed electrical 
expert to the Council, to inspect the district and report. The Oom- 
mittee's recommendations were adopted. 


Cork.—The Committee of Management of the Cork Dis- 
trict Lunatic Asylum has resolved to light the new buildings with 
electricity, to be generated by means of a gas engine.! 

Cresswell.—The Parish Council has decided to adopt the 
Lighting and Watching Act of 1883, with a view to the electric 
lighting of the village. 

Ealing.—The District Council has resolved to increase 
the ealary of the electrical engineer (Mr. Knight) to £400 per annum, 
with an annual advance of £50 to £500. . 

East Ham.—In regard to our “Traction Note” under 
this heading last week, it seems that what the Essex Times describes 
an a " new and important decision was given out by 


Н. D. Orozier, R E., at the Local Government Board inquiry held last 
week in reference to an application of the Council for sanction to 


borrow £41,499 for electric lighting. We print the following account 


of the discussion which arose between the inspector and the Council's 
officials, as it may possess a certain interest for municipal engineers 
in different parts of the country :— 


The Burveyor: The doings of the Council are thoroughly well known, and 
there has been no opposition. 

The Clerk: Our proceedings are thoroughly well known, and we have 
authority from the Board of Trade for these works. 

The Inspector: They don't sanction loans. 

The Clerk: It is an anomaly having to go to one board for power to establish 
electric trams, and to another for sanction for a loan. 

The Inspector: No, it is not an anomaly at all, because the Board of Trade 
are looking after the use of electricity and the safety of the nublic; but the 
local loans nre entirely in the hands of the Local Government Board, and they 
are responsible to Parliament. 

The sanction of the Board of Trade was produced by the clerk. 
The Inspector: This is curious. I was not aware of this. 
articular object in sending this up. I see they have sanctioned two sums. It 
is the first time I bave come across this. Itis quite a new thing. It will lead 

to trouble in the future. Are you going to do this work yourselves ? 

Mr. Ullman (the electrical engineer): Yes. 

The Inspector: How are you going to get the men? 

The Surveyor: So far the Council have decided to do without contractors as 
faras possible. It is not definitely settled. Eventually they may go to the con- 
tractors. Up to the present they bave decided to do the work without them. 

н 1 Inspector: Where are the workmen coming from? Are you going to 
o it 

The Surveyor: No. 

The Inspector: I mean are your men going to do it? 

The Surveyor: No. I am relinquishing my post at Christmas. 

The Inspector: That is talking personally as surveyor. The Council have 
decided to do as much as possible without the aid of the contractor, laying of 
cables, &с. In what way, Mr. Ullman, are you going to do it? Are you going to 
set up a staff? You cannot do it yourself. 

Mr. Ullman: If the Council decide that I shall; do it, I shall have to get a 
staff together. 

The Inspector: Are you giving to him & separate staff? Can I say that 
you will do it by men entirely independent of the Council? That you will not 
draw upon the Council's workmen? You understand my point, Mr. Clerk? 

The Clerk: Yes, I understand your point well enough, but I cannot answer it. 

The Inspector: Understand my point. You are going to borrow the money, 
and you cannot employ any man on your permanent staff under the Public 
Health Act to do this work on borrowed money. " 

18 Surveyor: I have done it for years. Do you mean to say that that is 
illegal ? 

The Inspector: You are not to employ inen in the permanent employ of the 
Council to do this extra work on borrowed money. That is the law. I want to 
know exactly how you are going to do it, because if the electrical engineer says 
he will have a separate staff for the work that puts an end to the matter. 

The Surveyor: There is nothing to prevent me from putting men in my 
employ to the work if I think fit. The matter is going to be considered further, 
and the Council may alter their present intentions. 

The Inspector: When work is done out of borrowed money it is not to be 
carried out by persons in your regular employ. That does not agree with your 
opinion, but it 18 the law, 


Handsworth.—The District Council has appointed a 
sub-committee to deal with the question of electric lighting. 


There is no 


Major-General 
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Edinburh. — At a meeting of the Eleotrio Lighting Com- 
mittee of the Town Oouncil last week a report was submitted by the 
engineers on the progress of the Dewar Place and M Donald Road 
stations. The report states that this time two years ago the number 
of lamps (equivalent to 8 ор.) connected in the city was 109,000, and 
the evening load (continuons current) was 6,080 amperes at 230 volts. 
By Christmas, 1897, these numbers had increased to 127,000 lamps 
and 8,770 amperes. Twelve months ago there had been a further 
increase to 177,000 lamps and 8,408 amperes, and for about three 
weeks near the end of October last year there was great difficulty in 
getting up the electric pressure—a difficulty only overcome in 
November by the erection for temporary use of two large fans and 
an iron chimney in connection with the boiler flues. With these and 
with the plant on order, a portion of which was delivered just in 
time, the station delivered last Christmas as its maximum load 
(on the continuous side) 11.300 amperes, the number of lamps then 
connected being 184,000. Of the four large new Sterling boilers one 
is now at work, the second is nearly ready, and the third is far 
advanced. There is now, happily, no doubt that all these will be in 
working order for the winter e load. The temporary fans and 
chimney have been used during the summer as required. Without 
them it would have been impossible to set free the main chimney for 
the purpose of making the connection of the two large permanent 
fans which are bsing erected by Heenan & Fronde. The present 
maximum load on the station (continuous current) is 10,700 amperes. 
or very nearly as much as the Ohristmas load of last year. There are 
now connected 245.000 lamps, and the maximum load corresponds 
to nearly 40 per cent. of these being alight at one time. The increase 
of lamps since the beginning of the year has been enormous, being at 
the average rate of over 1,500 per week for the past nine months. 
By the end of the year the lamps connected will be about 265,000, 
and the maximum total load will probably reach 17,000 amperes. 
The supply will in fature be delivered from Dewar Place to the west 
and central parte of the city, as well as such outlying districts as are 
supplied by alternating current, the bulk of tke city, as the demand 
grows, being supplied from the M‘Donald Road station. Strenuous 
efforts have been made to get the M'Donald Road station ready in 
time for the winter's load. Seven boilers have been delivered and 
tested. Two smaller engines, with their dynamos, have been com- 
pleted, and the first large (1,200 нр.) steam engine and dynamo, 
which were fully tested in the makers’ works before delivéry, were 
started successfully in thestation. Tach of the large M Donald Road 
machines can supply 3,200 amveres, and each ів, therefore, of suffi- 
cient power to keep about 24,(00 lamps alight at once. The smaller 
machines are about а fifth af the size of the e ones. With the 
work in this condition, there is no doubt the two stations will be 
able to work together for the winter as intended, and there will be . 
ample power for the winter's demands, although the actual number 
of lamps has increased far faster than even the most sanguine could 
тЫ anticipated. The report is signed by Prof. Kennedy and Mr. 

ewington. 


Gainsberough.—The District Council has consented to 
receive a deputation from the Northern Counties Electric Supply 
Oompany in connection with a proposed scheme of electric lighting. 


Glasgow.—The Machinery and Electric Lighting Com- 
mittee of the 1901 Exhibition have so far decided to accept com- 
bined engines and dynamos from the following firms :—Messrs. 
Alley & MacLellan, Glasgow; Scott & Mountain, Limited, New- 
castle; Mavor & Coulson, Limited, Glasgow; Edison & Swan Co., 
Limited, Glasgow; Bruce Peebles & Co, Edinburgh; Wm. Sissons 
and Co., Gloncester; Robey & Oo., Limited, : 
Proctor & Oo., Lincoln. Negotiations are proceeding with others. 


Harwich.—The Council has received a cheque for £300 
from the English Industrials, Limited, for the transfer of the pro- 
visional order to a new company, to be known as the Harwich Electric 
Lighting and Tramways Company. The Oouncil was recommended 
by committee to grant leave to the company to lay their electric 
tramlines along a number of specified thoroughfares. The lines will 
run to Dovercourt. This part of the scheme was referred to com- 
mittee for further information as to system, &c. 


Hexham.—The District Council has decided to oppose 
the proposed application of the Northern Counties Electricity Supply 
Company for а provisional order for lighting the district. 


Holborn.—The Holborn Board of Works has received 
complaints from trad le and others in the district that the 
electric lighting companies are doing injury to their businesses by 
opening the roads for laying mains, and asking that the companies ba 
compelled, i? possible, to continue operations during the night as 
well as by day, so as to complete them as rapidly as possible. It is 
thought, however, that the Board has no power of interference. The 
hha E Committee is inquiring as to the company's power under 

8 Ac | 


Jarrow.—The proposal to provide the district with 
electric lighting and power has been remitted to a special Committee 
of the Town Council. Offers have been received from various com- 
panies. It was agreed to call in an expert to advise the Council. 


Leigh.—The District Council will commence to supply 
electricity to consumers in November or December, and will pro- 
bably decide upon an extension of the original scheme. 


Leith.—The Electric Lighting Committee has resolved 
to reduce the price of electrical energy by 1d. per unit from January 
1st next, and in view of the increased demand, to obtain estimates for 
a new combined engine and dynamo, 
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Lewes.—The London Gazette of the 17th inst. contains 
notice of the transfer of the Corporation's electric lighting order 
(1898) to the County of Sussex Electrical Power Distribution 
' Oompany. | 


Loftus.— Representatives of the Northern Counties Elec- 
trical Supply Oompany, Newoastle, waited upon the District Council 
last Friday with respect to a proposal which that company has placed 
before the Oouncil to instal a system of electric lighting in the 
district. It was agreed that the Oouncil should discuss the question 
at a special meeting. | 


Ludlow.—The Electric Lighting Committee of the Town 
Oouncil has the question of proceeding with an electric lighting 
scheme for the borough under consideration. ) 


Maidstone.—The District Council has decided to raise a 
loau of £30,000 to carry out a scheme of electric lighting combined 
with & dust destructor. | ' 

Mr. H. Boot, the electrical engineer at Tun соке Wells, addressed 
a meeting here under the auspices of the Mai e Ratepayers’ 
anne a on 16th inst., on the advantages of municipal electric 

g. 

Manchester.—A Local Government Board inquiry was 
held at Manchester on Tuesday last with reference to an application 
by the Corporation for power to borrow an additional sum o £22,000 
for the purchase of land required for extensions. The following par- 

lars were given showing the commerciai success of the electricity 
undertaking of Manchester, which has been a success almost from the 
beginning. Work was commenced in August, 1893, and at the end of 
the first eight months there was а deficit of £209. At that time the 
charge was 8d. per unit, the maximum amount allowed to be charged 
under the order of the Board of Trade. At the end of the following year 
(1895), with the increased number of lamps and plant at the disposal 
of the Committee, the surplus net profit was £5,709, after paying 
interest on moneys, transferring an amount to sinking fund, and in 
addition а sum of £4,000 to renewals account. At the end of 1896, 
the price having been reduced from 8d. to 6d per unit, there was a 
net profit of £11,125. An amount was transferred to the renewals 
account of £3,491, and there was ры to the city fand in aid of rates 
£6,963. At the end of the fo owing year—1897—the net profits 
amounted to £16,812, the price ing the same. A sum of £2,307 
was transferred to renewals account, and £10,000 was paid to the city 
fund. In 1898 the ptices were reduced from 6d. to 5d. per unit for 
short-hour consumers, with reductions to long-hour consumers. The 
net profits in that year were £13,522, and £10,000 was paid to the 
city fund. Inthe year 1899, the pricesremaining the same, the. Oom- 
mittee made a net profit of £17,188. A sum of £3,344 was transferred 
to renewals account, and £12,000 was handed over to the city fund in 
aid of the rates. The financial year ended in March. In March this 
year there was a balance to renewals and suspense account 
of £12,794, and to the credit of the reserve fand £23,197, making a 
total to the credit of the Committee of £35,992. The prices charged 
by the Committee bore very favourable comparison with prices 
charged in other cities; indeed, taking the average price п the 
whole of the charges, they are the lowest in the kingdom. . C. H. 
Wordingham, electrical engineer to the Corporation, added that the 
electrical undertakings of the Corporation had attained very large 
dimensions, and great developments were about to take place. The 
present area supplied by the Oorporation was, approximately, 16 
square miles. They were under obligations very shortly to increase 
that area to 45 square miles, roughly, and there was a Ligelihood that 
that would be considerably augmented. That included not 
the city, but outside districts such as Moss Side, Levenshulme, and 
Withington. Upwards of 500 men were at the present time employed 
by the Committes in the laying of mains and the maintenanoe of 
„ laid, and that number would have to be added to vory 

О у. | 

On Wednesday morning an electric main box explosion occurred 
in Market Street, lifting the flagstones, &c., in the usual way. 


Mexborough.—Colonel A. J. Hepper, R. E., Inspector of 
the Local Government Board, held an inquiry last week in regard to 
an application by the District Council for powers to borrow £1,428 
x the purchase of land for plant for electric lighting and for other 

ürposes, 


Mossley.—The Town Council has appointed a sub- 
committee to inquire into and report upon the advisability of 
obtaining Parliamentary powers to supply e icity in the borough, 

for lighting &nd motive power, and either alone or jointly with 
any neighbouring authority. 


Neath.—A private meeting of the Town Council was held 
On Thursday last week to consider pro ing an electric 


n in posals respecting 
light installation, made by Messrs. Lewis & Fletcher, of Cardiff. ' 


After the discussion, during which it was pointed out that the gas 
under » of which the Corporation are the owners, was yielding 
excellent results, 16 was decided to reject the proposals. We trust 
that the promoters will not be discouraged by such а lame excuse. 


_ Newington.—The Vestry has resolved to instal two addi- 
tional boilers and а 400-xw. steam dynamo in the electricity works, 
and to apply to the County Council for a loan of: £15,500, repayable 
u 42 years, Cables are also to be laid in certain :ide streets. 


Perth.—The Police Commissioners last week had under 
Consideration the recommendation of the Electric Lie hting Com- 
mittee to accept offers for the new electricity supply w rks, recom- 
mended by the engineer, Мг. Hawtayne, It was agreed 'о accept 


the offers recommended, and Mr. Hawtayne was instructed to 
issue specifications and take in offers. The meeting also agreed to 
make payment. to Mr. Hawtayne of £500 on account for his services. 
The offers accepted amount to £22,396 13s. The original estimate for 
these works by Mr. Hawtayne was £23,350. 


Pendleton.—The Salford Corporation proposes to pro- 
vide an electricity generating station in Strawberry Road, 


Pendleton. Sanction has already been obtained to the loan of 


money for the purchase of the site, and the Co tion has applied 
for ion to borrow £10,000 for the provision of the necessary 
buildings and meters. An inquiry into the application was made by 
Mr. G. W. Williams, an inspector of the Local Government Board, at 
the Town Hall, Bexley Square. It was stated that the present appli- 
cation was es y urgent, as electric power would soon be 
required for the tramways. The Corporation would shortly ask per- 
mission to borrow £72,000 for the electric lighting scheme. 
buildings in respect of which the present application was made 
would be used as a low tension generating station and battery sub- 
station. 


Fort William.—The Electric Light Company has given 
notice that on and after November 1st next the charge for current 
will be at the uniform rate of 641. per Board of Trade unit, instead 
of the differential rates of 9d. and 44d. at present charged. It is 
aT ре that the minimum charge for light per quarter will, in 

cases, be 5s. 


Portmadoc,—At a special meeting of the Town Council 
last week, a long discussion took place with reference to the advisa- 
bility of lighting the town by electricity. The matter was adjourned 
to the ordinary meeting of the council. 


Portslade-by-Sea.—The District Council has set on foot 
inquiries re electric lighting, with a view to applying for a pro- 
visional order. 

Prestwich.—The District Council has resolved that 
application be made to the Board of Trade for a provisional order 
authorising the Council to supply electricity for public and private 
purposes within the whole of the district, and also for power to 
construct tramways along Middleton Road, Bury Old Road, and Bury 
New Road. 


Rochester.—At the Corporation meeting on Wednesday 
last week, the Estates Committee read a letter from the Chatham, &с., 
Electric Lighting Company, asking the committee to receive a depu- 
tation to express their views upon the subject of the application of 
the Electric Power Distributing Company's application for & pro- 
visional order to supply electric current for light, heat, &o., within 
the city. It was resolved that the town clerk reply that the com- 
mittee will be pleased to receive a deputation so soon as it is known 
that the Electric Power Distributing Oompany intend to proceed 
with their application. г ; 


Ruislip.— The Parish Council is negotiating with the 
Uxbridge and District Development Syndicate, Limited, with a view 
to the inclusion of the parish in the area for which electricity supply 
powers are about to be obtained by the company. 


Sale.—At the last meeting of the District Council it was 
reported that in case the Manchester Oorporation came to an arrange- 
ment to supply Stretford, they would be willing to supply Bale in 
bulk at Sd. per unit. The Altrincham Electric Supply, ited, are 
willing to connect their cable with School Road, but the price to be 
charged would be 6d. per unit. It was decided to apply to the Board 
of Trade for an extension of the time for out the order, 


explaining the circ 
ingapore.—Indian Engineering says that the Colonial 
— im reported in favour of lighting | Singapore with elec- 


tricity, on the ground that it is cheaper than gas. 


` Sittingbourne.—The District Council of Sittingbourne, 
Kent, is taking steps towards obtaining the n powers under 
bere pred Lighting Acts for the introduction of electric lighting 


Slough.—The District Council last week discussed a 
motion that application be made to the Board of Trade in the forth- 
coming session for a provisional order authorising the supply of elec- 
tricity in the urban district. It having been stated that the Board of 
Trade has decided to omit from any provisional order granted to & 
local authority under the Electric Lighting Acts, 1882 to 1890, the 
power of the local authority to transfer their undertaking, save in 
exceptional cases, where very special reasons can be shown, it was 
decided to wait until the waterworks and other schemes are com- 
pleted before obtaining the order. 


Southampton.—The Town Council has resolved to 
apply. to the Local Government Board for leave to borrow £55,000 for 
electric lighting purposes. 

Southport.—Last week the Mayor of Southport, Coun- 
cillor О. E. Austin, started the new steam alternator at tho electricity 
works, in the presence of a large number of guests. It was stated 
that the total capacity of the engines at the works is now 2,000 1н P., 
and at the present time connections are being made at the rate of 
10,000 8-с.р. lamps per annum. There are 600 consumers, with 
upwards of 40,000 lamps of 8-c P. The capital expenditure amounted 
in March last to £90,000, and more has been incurred since then. The 
income for last year exoeeded £9,950. The profits have advanced to 
oyer £2,000 in the last 12 months, after all liabilities had been met. 
At the same time the price has been reduced from 6:96d., in 1896, to 
407d. last year, дг a diminution of nearly 3d. per unit in three years. 
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Stamford.—The Town Council has decided to engage ап 
electrical expert, at а cost not exceeding £25, to assist the Bab- 
committee of the Electric Lighting Committee to prepare a ort 
on the question of electricity supply. Letters have been received 
from Mesers. Edmundson's Hlectricity Corporation, Limited, point- 
ing out that the Board of Trade will no longer permit the tranafer of 
provisional orders, and offering favourable terms of purchase, &c., if 
the company bs permitted to obtain an order. 


Street-box Explosions.—Accidents are reported from 


the Btrand, London, and from Carlisle, each of which was due to an 
explosion of gas which had accumulated in the conduits. The whole 


of the supply was temporarily interrupted in the latter case, but no. 
репа! ther 


injuries were sustained at ef place. 


Trowbridge.—A London company has asked the support 
of the District Council to a provisional order for electric lighting in 
the urban district; & mee of that Oouncil on Monday last 
d in favour of any such scheme being out by the 

uncil. 


Whitechapel, — Ол Monday last a conferenoe of 
representatives of the Whitechapel, Limehouse, Mile End, and St. 
George's, East, district authorities was held at Whitechapel, to 
discuss the question of electric lighting in connection with the 
formation of the new municipality. It was resolved that the London 
County Council be asked to assist them in preventing the County of 
ao and Brush Company from carrying its provisional orders into 

ec 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen,—The Tramways Sub-Committee has had 
under consideration the report by Mr. Dyack, burgh surveyor, and 
Mr. Bell, electrical engineer, with reference to the extension of the 
system to Torry, Ferrybill, and the Bathing Station, and the elec- 
trical equipment of the existing routes. We havealready, stated that 
the total coat is estimated at about £280,000. After discussion, the 
sub-committee resolved to recommend that the whole of the existing 
system should be electrically equipped. The estimated cost of this, 
with the reconstruction of the tracks, is £182,933. Taking up next 
consideration of the proposed extension to Ferrybill the sub- 
committee discussed the matter at some length, there beiog & good 
deal of djff-rence of opinion as to the route that should be selected. 
The estimated cost of this extension is £22,684, and the sub- 
committee eventually resolved to recommend that it should be 
carried out, the track to be laid double from Union Street 
Orown Street, Ferryhill Terrace, Bon-Accord Street, and Fon 
Road, and a single line thence along Whinhill Road to the railwa 
bridge. Thie would afford a service to Duthie Park, Withr 
to the extension to Torry there was less difference 
was decided to recommend that the extension should proceeded 
with, the route—a double track—to be vid Market Street. This 
would, as a matter of fact, form an extension of the Woodside and 
George Sreet route, and the whole could then be worked ag one 
section, an economical arrangement in respect that опе depó*, one 
repairing shop, and one set of men would восе for the entire route 
from Wocdside to Torry. The Ferryhill extension would be practi- 
cally a separate route, but the Corporation has plenty of ground for 
the necessary depó*. The estimated cost of the extension to Torry by 
Market Street is £32,552. There has to be added to the cost of the 
extensions a proportion of the ontlay n for new cars, which 


ecessary 
may be kept at £7,772, making the total expenditure on the works 


recommended £245,941. The sub-committee will this week consider 
the question of an extension to the Bathing Station. 


Bradford.—At last week's City Council meeting Alder- 


man Cowgill moved the adoption of the minutes of the Tramways- 


Committee, which stated that the Committee had reconsidered 
the question of the tender of Messrs. V. Demerbe & Oo, 
for the supply of rails for the tramways and light 
railway on their patent principle. In accordance with instrac- 
tions, the city surveyor had sent a communication to Messrs. Demerbe 
and Oo., asking them if, іп case they obtained the contract for rails, 
they would undertake to have the rails made in England. In reply, 
Mr. G. Francken, a representative of the firm, had attended before 
the Committee, and said that the company were prepared to have the 
rails rolled in England, provided satisfactory arrangements could be 
made. If, however, time was of importance, it would not be feasible 
for the rolling to be done here, as neither of the English firms doing 
this work would undertake to deliver within any reasonably short 
period. After considerable discussion, it was resolved that the 
Couacil ba again recommended to accept Messrs. Damerbe & Oo.’s 
tender for the supply and laying, on the Demerbe system, of the 
proposed tramways to Lidget Green, Whetley Hill, and Thornbury, 
and the light railway to Stanningley. The Council, by a very narrow 
majority, has adopted the minutes. 


Cambridge.—The Special Tramways Committee has 
reported to the Council advising the promotion of a Bill to alter and 
extend tha tramways, and to adapt them for mechanical traction as 
soon as purchased, and other incidental powers. Extensions to 
Chesterton and Romsey Tcwn (length, 4 miles 860 yards) are 
suggested. The length of the existing system is 2 miles 953 yards. 
The report has been adopted, and Messrs. Kincaid, Waller & Manville 
are to prepare plans, together with an estimate of the cost of con- 
struction and equipment on the overhead electric trolley system. 
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Canary Islands.—Ls Société des Tramways Electrique 
de Teneriffe (Iles Canaries) et Extensions, is the title of a company 
which has jast been formed in Brussels with a capital of £60,000. 


Cardiff.—A deputation from the Cardiff Corporation, in- 
cluding Mr. Harpur, M. I. O. E., borough engineer, has just been to 
Glasgow to inspectthe tramway system. 


Cardiganshire.—It is stated that a representative of 
an electrical firm will shortly visit Oardiganshire to report of the 
feasibility of connecting Newquay and Liandyssil by means of an 
electric railway. 2 


Chester.—The Town. Council on Wednesday passed a 
resolution in favour of taking over the undertaking of the tramways 
company. | 


Cleckheaton.—The Genera] P Committee has 
come to the conclusion that it would not be desirable to promote a 
Bill in Parliament for power to lay down a system of electric tram- 
ways in the Spen Valley, under the auspices of the local authorities, 
but that at we pope time all necessary steps should be taken to 
secure the j in the order for similar powers, which is being 
sought by the British Electric Traction Company, of clauses for the 
protection of the interests of Oleckheaton. 


Devonport.—The Devonport and District Tramways 
Company has been absorbed by the British Electric Traction Com- 
pany. It seems, however, that the old name is to be retained. The 
company has offered to take a transfer of the powers acquired by the 
Corporation to construct and work a line to the suburb of Bt. Budesux. 
The Oorporation have not yet replied to the offer, but, on the other 
band, have decided upon the extension of their proposed lines to Orown 
Hill, and have in contemplation other developments. 


Doneaster.—On 11th inst. at the Board of Trade, Mr. 
J. F. S. Hopwood, О.В, O.M.G., assistant secretary of the Board of 
Trade, heard the objections to the amendments proposed by the Great 
Northern Railway Company to the Light Railways O:der of the 
Corporation of Doncaster. 


Dublip.—In the action of Maher v. Dublin United 
Tramways Oompany last week, an application was made at the 
Dablin Courts for the case to be remitted for trial bsfore the 
Recorder. Plaintiff claims damages for injuries sustained through 
negligence on the part of the defendants’ servants. He was run into 
while leading bis horse and coal dray down Mount Bank one day 
last month. The application was granted. | 

A tramcar of a novel and picturesque design has jast been built by 
the Dablin United Tramways Company at their works, Inchioore, and 
is intended for work on the Olontarf line, says a Dublin paper. It is 
of the vestibule type and affords shelter for both driver and con- 
ductor. The platform staircases are enclosed within the vestibales. 
Access to the roof is made through a hatehway above the vesti- 
bales. The roof seats are provided with a oover, which will at all 
times provide a dry seat. This improvement is the invention of a 
young Dublin citiz:n. | 

Оа 10th inst. the trial trip took place over the new portion of the 
electric tram line from Kenilworth Square to Ball’s Bridge. 

The Harold's Cross line was worked by electricity for the first 
time on Monday. Nlectrio traction was also introduced last week on 
the Rathmines-to-the-sea line. The work of electrical equipment on 
the remaining borse car lines is steadily progreesing, and the North 
Qaays, Glasnevin, Drumoonda, Bandymount, Palmerston Park, 
Dolphin’s Barn, and Westland Row to Hatch Street lines will be run 
by electricity on pretty early dates. | 


шатсан 17th inst. objections were raised at the 
Board of to the Dudley and District Light Railways Extensions 
on appeal from the order of the Light Riilway Commissioners. The 
Worcester Oounty Council and the Stourbridge Urban District 
Council desired certain street widenings to be carried out, bat Віт 
Oourtenay Boyle thought, though they might be desirable, they were 


not a necessity. | 


Electric Railways.—A Financial Times correspondent 
says that the formation which has just taken place in B under 
the most favourable auspices possible of the Studien Gesellechaft fiir 
Elektrische Schnellbahnen, is a remarkable indication of the deter- 
mination of the leading German financial institutions, engineering 
firme, and scientists, not only to advance far beyond the practice of 
the so-called electric railways in the United States, the electric rail- 
ways in England, and the somewhat similar projects in Belgium, 
France, and Italy, but also of their firm intention to ascertain what 
can be accomplished by means of high speed electric railways for 
main line and long-distance traffic. To appreciate the force of this 
statement, it is only necessary to mention that among the formidable 
and lengthy list of founders and members of the Administrative 
Council are included spch well-known names as the National Bank 
for Germany, Fred. Krapp, of Essen, the General Electricity Oom- 
pany, of Berlin, and A. Borsig, of Berlin locomotive fame; Siemens 
and Halske, Dr. Schultz, president of the Imperjal Railway Depart- 
ment, Dr. George Siemens and A. G winner, directors of the Deutsche 
Bank, Jacob 8. H. S:ern, Frankfort-on-the-Maine, and others too 
numerous to mention. The object of the company is to make experi- 
ments with high speed eleotric railways, in order to determine their 
financial and technical possibilities to the extent of ascertaining what 

rospects exist of such main lines yielding interest on an unus 
ра amount of capital, so as to provide for repayment of principal, 
and dividends to the shareholders. It is consi that the German 
railways, as is shown by the increasing use of the lines during the night, 
have practically reached their full capacity of dealing with traffic, 
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and it is thought that electric railways, with trains running at much 
higher speeds than those now obtaining, as, for example, batween the 
cities of Berlin and Hamburg, would probably meet the growing 
needs of the present day. It is not intended to deal with secondary 
or local lines, where the low density of the traffic would produce 
unfavourable financial results, but with main lines where both goods 
and passenger traffic would be likely to lead to a satisfactory and 
encouraging revenue. 


Glasgow.—Boiler makers and engineers are again pro- 
testing against the height of the trolley wires which they want 
raised so that there may be a free passage for large boilers and pieces 
of machinery. The Tramways Oommittee has to leave the 
wires at the present height, but has resolved that engineering firms 
may have the wires temporarily removed early in the morning for the 


transport of their boilers, &. This offer does not altogether afford 
satisfaction. 


Gomersal.—There is a suggestion that the Bradford 
Corporation should extend their system from Dudley Hill to 
3 сю British s ощ Company, назе : now 

g powers serve the alley oses own & 
branch which will serve the village. i S 


Halifax.—The Mayoreas of Halifax on 13th inst. per- 
formed the duty of starting two turbines which have been erected at 
the Arena i works. They are of 400 НР. each, and 
have been supplied by Messrs. Parsons, of Newcastle, at a total cost 
of £7,000. It is intended to use them for the tramway service. The 
chairman of the Electricity Committee (Alderman Woodhead) stated 
that the enlarged premises would give accommodation for machinery 
equal to 25,000 нр. in place of the existing 2,500 E P. | 


Hull.—Last week's total takings on the Anlaby Road and 


Hessle Road, two of the main thoroughfares which have been com- 
pleted for tram running by electricity at Hull, constituted a record. 
Daring the seven days, the total number of passengers carried reached 
323,612, and the receipts were £1,348 7s. 8d. 


Lancaster.—The Morecambe District Council on Tues- 
day considered proposals of the Lancaster Town Council for the 
acquisition of the joint working of the Lancaster and District Tram- 
way Oompany’s undertaking. A sub-committee was appointed to 
deal with the matter. The scheme is said to include the contem- 
plated working of the cars by electricity in place of horses. 


Liverpool.—On Tuesday evening a somewhat serious 
accident occurred on the electric tramway lines in Upper Parliament 
Street, „А fully loaded 'bus was about to turn round a corner when 
an electric car, coming behind, crashed into it and turned it on to its 
side. The occupants were thrown all of a heap, and it is reported 
that nine DS were more or lees seriously injured. The car itself 
was f off the line and turned half round. 

The city engineer and other Corporation officials have made a trial 
trip on, and an inspection of, the Walton electric tramway. The 
Board of Trade sanction is now being sought. The street works from. 
Bpellow Lane to Preston Road have been completed ready for the 
overhead equipment, and the laying of the lines from that point to 
Aintree is well advanced. 

At last week's Council meeting there was a general discussion as 
to the new lines which are to be constructed, and most of the lines 
which had been recommended were a 
being concluded, the meeting adjourn T 

An adjourned special meeting of the Oity Council as to tramways 
was held on Wednesday for the following purpose:— — 


To consider, and, if thought expedient, to approve of powers being included 


in the provisional order authorised by the Council to be applied for to the 


d of Trade for the construction of the following additional tramways, - 


viz. :—Tram way No. 40—Great Howard Street, Oldhall Street, Tithebarn Street, 
ang Exchange Street East. The length of this tramway will be about 660 yards 
dodble line and 620 yards single line, or equivalent to a length of 1 mile 180 
yards of single line. Tramway No. 45—Water Street: The length of this addi- 
tional single line will be about 600 yards. Tramway No. 48—Chapel Street, 
Tithebarn Street, осоне, Gardner’s Row, and Bevington Hill: The length 
of the single line will 

Btreet: The length of this proposed single line would be about 550 yards. 


London.—It is stated in a daily paper that trains may 
ran on the short electrical section of the Metropolitan underground 
line at Kensington by the end of the month, and bs employed for 
public service two or three weeks later. 


Musselburgh.—The Town Council have been asked by 


the agents for the promoters of the electric tramway between 
8 & resolation in favour of the . 


Musselburgh and Portobello to 
scheme.. They state that their terms with the Council would prac- 
tically be, generally speaking, the same as in the case of the light 
electric railway scheme. The committee were instructed to inquire 
аз to the terms and report. 


Newcastle-on-Tyne.—The City Council has considered a 
report by the new Tramways Committee as to the arrangements for 
working the tramways after November 11th (the date of the expira- 
а ioe the present leases) aud during reconstruction. The tramways 

у 
the present rental of £4,222 per annum, and from the latter date, 
When the reconstruction will commence, and during the reconstruc- 
tion and electrical equipment upon other specified terms. The report 

been adopted. The committee recommends that tenders for 100 
Cars be invited, also for street pillars of an ornamental character, 
tmilar to those at Leeds and Liverpool, and а car shed at Byker Hill. 


Newport.—The Lighting and Traffic and Electricity 


Committees have decided to take steps for obtaining the permission 


us ment to adopt electricity as motive power on the Corpora- ` 


tramways. It was tentatively decided that the new power 


about 1 mile 90 yards. Tramway No. 44—Fontenoy 


work the service from that date to March Ist next, at 


station should be in Friar's Fields, adjacent to the present central 
, Station for lighting purposes; and it was resolved that the joint com- 
mittee report fully upon the whole question. To this end it was 
- decided to call in the services of Mr. Horace Parshall, the adviser of 
the Thomeon-Houston Oompany. | 


North Wales.—The Rhyl and Prestatyn Light Railway 
Company have issued a Parliamentary notice to the effect that the 
propose making an alteration of the line of route of the electric rail- 
way to be constructed between the East Parade, Rhyl,and Prestatyn. 
It is calculated that about £60,000 will be spent by the company in 
the Rhyl district on extensions and constructive works. 


Nottingham.—A deputation from Nottingham, consist- 

of Mr. Arthur Brown, city engineer, and Mr. J. Aldworth, 

manager of the city tramways, has been in Glasgow inspecting the 
tramway systems, 


Oldham.—The Manchester Carriage Company has asked 
the Tramways Committee to agree not to run the new tramcars until 
after the expiration of their lease. The committes disagreed to the 
proposition, but agreed to do as little damage as possible to the com- 
Fan o lines, and to pay compensation for any damage to rolling stock or 
oss of traffic. Tbe committee will have a conference with the 
Electric Lighting Committee regarding the work to be undertaken 
by each committee in connection with the construction of the tram- 
ways. А deputation to Liverpool and Birkenhead, to inspect the 
various tramcars in operation there, has reported having inspected 
seven or eight different types and designs of cars. Councillor 
Spencer remarked that from what wae said it was time they were 
putting the matter in form. Everybody se*med to be busy, and the 
sooner the committee made.up their mind the better. The chairman 
said that one of the builders stated he had refused an order for 250 
cars on account of want of time to make them. Tbe borough 
surveyor will submit at the next meeting a design of а tramcar. 


Plymouth.—The Town Council has decided upon a 
further extension of the electric tramways. This will open up a 
developing suburb approached from Hyde Park Lane. This extension 
is likely to be delayed fora few years by the necessity for certain 
works of street widening, and the Ratepayers’ Association are asking 
that precedence shall be given to an extension «f the lines through 
the town. It is a significant fact that the extension now a:ked for 
was, before the advent of electric traction, opposed and defeated by 
the Association which now wants it carried ont. 


: Pertsmouth.—The Tramway Committee has carefully 
considered the question of the gauge tó be adopted for the tramways 
in the borough, both in the reconstruction of the existing lines of 
tramway, and for all extensions that may be carried oat, and 
has come to the conclusion that it would be better to maintain the 
existing gauge of 4 feet 84 inches. The Oouncil has adopted a recom- 
mendation to this effect. | 


Portugal.—The Electrical World and Engineer says that 
pii ies д 3 the тшо паа Beit oh aa bankers, of London, 
us ew York for the purpose of purchasing a tus 

and material for the Р Ў данін 


W. В. Rommel has been appoin 


hia, will supply 120 car. 
cars ашке vus has not yet been 


at the moment. 


Preston.—A special committee of the Corporation has 
presented a special report suggesting that the overhead trolley 
system be adopted in Preston, and that the tramway system be taken 
over and worked by them. 


Rhondda.—The District Council will oppose the appli- 
cation of the British Electric Traction Oompany, who contemp 
ranning electric trams in the Rhondda Valley, as they have refased 
to guarantee that certain roads should be widened and the Oymmer 
Bridge strengthened. 

Rothesay.—The Town Council will, at ite next sitting, 
have before it a resolution to approve of the promotion of a tramway - 
or light railway from Rothesay to Kilchattan Bay, vid Bealpsie Bay, 


by the British Electric Traction Oompany, reserving settlement of 
questions of detail. 


Russia.—An electric tramway on the Siemens and 
Halske system has just been completed and put in operation in the 
town of Shitomer (Volhynien Government). The power station 
comprises three boilers and three vertical compound engines, each 
coupled to a 150 xw. continuous current dynamo, 


Sedgley.—The British Electric Traction Company have 
deposited plans at the District Council offices for the reconstruction 
of the tramlines between Dadley, Sedgley, and Wolverhampton. 
More than two-thirds of the line rans through the m of Be dgley, 
and the British Electric Traction Company, who have acquired tbe 
line, are desirous of altering it and substituting overhead electric 
traction for steam as soon as possible. 


Sheffield.—There was a 40 minutes breakdown of the 


electric tramway system on the evening of the 16th inst. It is 
reported in the Shefield Daily Telegraph that the stoppage was due 
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to a temporary deficiency of boiler power. The available plant at 
the Kelham Island station is taxed to its utmost working capacity. 
It seems that it was necessary to overhaul one of the three boilers, 
and but for the 1 traffic on the cars the two boilers! 
would have sufficed. It is said that the steam-power decreased, the 
fans went slower, and the pressure could not be recovered. Mr. 
A. L. О. Fell, the city electrical engineer, was at Kelham Island, and 
about 8 o’clook he deemed it advisable to shut off the current altogether, 
in order that the boilers thave a fair chance of recovery. The 
pressure had then got down to about 40 Ibs. to the square inch, and 
although one or two cars might have been kept running the service 
would have been defective all night. 16 was unfortunate that the 
extra call upon the current came when a boiler was ia, an 
repair, for.if that had been available the difficulty would have 
overcome ina few minutes. As it was, all the cars suddenly stopped 
for 40 minates. By ten minutes to nine a pressure of 140 lbs. to the 
square inch on the boilers at the station had been obtained, and the 
current was on again. The laying down of new boilers at Kelham 
appa qe made good progress. Two will be ready for ute in about 
а mon é 


Southport.—On Tuesday Mr. A. P. Trotter, Board of 
Trade inspector, held an inquiry at Southport into an application of 
the Corporation for power to borrow £66,000 for the purpose of pro- 
viding permanent electric tramways, and their equipment within the 
borough. Mr. E. 8. Harper, deputy town clerk, explained the 
nature of the application, and suggested the repayment of the loan 
in & period of years. Mr. O. D. Tait, electrical engineer, stated 
tbat ше ороо to lay 7,173 yards of single line, and 1,936 yards 
of double line. The total expenditure for electrical equipment would 
be £20,364. There would be 15 cars altogether, nine double-deckers, 
and six single-deckers. Mr. Б. Р. Hirst produced the plans of con- 
struction. When the Oorporation acquired the lines of the Birkdale 
and барин any Aber y, they would have a circular route. Mr. 

8 


tion might be begun a£ the ear possible moment. 


Surbiton.—The Council has been sitting in committee 
to consider the questions of electric light and tramways. 


Swansea.—In view of the opposition of the local 
authorities, the Light Railways Commissioners will not grant the 
Swansea Tramways Company's application for an order to carry out 
certain extensions. 


. Switzerland. —The United States Consul at Marseilles 
reports that the Paris, Lyons, and Mediterranean Railway Company, 
headquarters at 88, Rue St, Lazare, Paris, has undertaken the con- 
struction and operation of an electric railway between Fayet and 
Ohamounix, at the foot of Mont Blanc. The line is, says the Society 
of Arts Journal, to be in operation within 20 months, and it is to bs 
presumed that the company will be interested in propositions for 
mac and equipment. Power is to be furnished by the River 
Arve. The cars are to be automobiles, each supplied with its own 
motor. The contract for тетт. the road proper and providing 
the water-power bas been divi into two parte and awarded to 
Gagner & Fréres, of Annecy, and Richard & Meynard, of Avignon. 


Wakefield.—At their meeting last week the Corporation, 
on the recommendation of the General Purposes Committee, decided 
to proceed, by way of a private Bill to be introduced in Parliament 
dnring the forthcoming session, for powers to construct and operate 
electric tramways, and at the same meeting appointed Mr. Robert 
Hammond, M. Inst. O. H. (who laid down the municipal electricity 
works there), to prepare the plans and estimates and to undertake the 
customary Parliamentary work ín connection therewith. The 
Scheme embodies about 15 miles of tramlines, and embraces the 


principal outlying districts and neighbouring towns and villages. 


Wolverhampton-Bridgnorth.—The promotera of the 
Wolverhampton and Bridgnorth Light Railway Company have 
failed to secure the approval of the Light Railway Commissioners, 
and the scheme must, therefore, fall through. The Earl of Jersey 
and Colonel Boughey held the necessary inquiry on Tbursday last 
week. The scheme was supported by the municipal authorities of 
Wolverhampton and Bridgnorth, and by the local authorities of 
Claverley, Seisdon, Sedgley and Bilston; but it was opposed by the 
London and North Western and the Great Western Railway Com- 
panies, and by the Earl of Dudley. Lord Dudley's opposition did 
not apparently oount for as much as the opposition of the North 
Western and Great Western Railway Companies, who put forward 
various obj?ctions tothe making of connections between the new line 
and their respective systems. These objections were put so strongly 
as to lead counsel for the promoters to argue that even without con- 
nections, the line would be better than nothing, the district at the 
presenf time being practically without any railway communication. 
The Commisioners, however, thought otherwise, and hence they de- 
cided not to recommend the Board of Trade to grant an order. This 
bas caused general regret throughout a wide district, which has for 
years stood in need of such a railway as that suggested. 


| Northern Telegraph Compan 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacific Cable —A Washington telegram 
states that President McKinley has determined to urge upon Con- 
gress the necessity for a trans-Pacific cable. The recent naval 
пон that the route selected is perfectly practicable. We 
are informed that the next Japanese Diet will be asked to sub- 
sidise the cable company which to lay a line across the 
Pacific from the United States to Japan and the Philippine Islands. 
This company undertakes to maks a 50 per cent. reduction on the 
present charge for telegrams. . 


Tbe Anglo-American Telegraph Company and its 
Rivals.—We make the following extract from a contemporary :— 

"Anglo" shareholders are viewing with something like dismay the progress 
of the German Atlantic cable now under construction by Messrs. Siemens 
Bros. € Co. When the Anglo" loses the trafħo from Germany, which will 
probably be within a year from date, it is calculated that the loss in gross 
traffic receipts may reach £150,000. Of this we may assume that 25 per cent. 
would be clear profit. Thus the company stands to lose £50,000 per annum by 
the loss of traftic from one source alone. 
As to the ‘accuracy of the figures given above we have no means of 
judging; but it is inaccurate to hold Мезете. Siemens Bros., & Со. 
responsible for making the German cable referred to, and which we 
assume is that about to be laid from Emden to the Asores. This 
cable is, we understand, to be made by the Telegraph Construction 
and Maintenance Company, who, in conjunction with the Eastern 
Telegraph Compani , tho Brazilian Submarine Telegraph Oompany, 
and a German pany, havo already laid one cable from Germany 
to the Azores, touching at Vigo and Lisbon. It appears now that 
for some reason another cable direct from Emden to the Azores is 
required. 


Germany and Submarine Cables.—The Westminster 
Gazette says that “at the end of the current month the first cable 
steamer ever built to German order will be launched at Port Glasgow. 
When she is completed, a new industry will be added to the already 
numerous industries of the Fatherland. Hitherto, Germany has 

layed practically no part in the work of laying submarine cables. 
Henoeforward, however, she will probably figure conspicuously in 
ext of human activity. It is proposed to lay a cable 
connect Emden d with New York vid Vigo, and 
cable connection with German South-West Africa is also in contem- 
plation. Further, German firms are under conte to lay cables 
along the coast of the Balkan Peninsula. The Cologne Gazctte rejoices 
exceedingly at the prospect of Germany owning her own lines. 


Cable Communication Restored.—The Direct Spanish 
Telegraph Company, Limited, announce that direct cable communi- 
cation with 8 vid Bilbao, is now restored. 


. A Hint to the Commission for Inquiring into Com- 
munication with Lightships.—We learn that a successfal instal- 
lation of wireless telegraphy has been established on one of the most 
inr pg рин of the Ushant coast, са 1 some 35 

es apart. ep experiments, says a Brest telegram, 
have been carried out by Lieut. Tissol, of the French Navy, on behalf 
of the Government, and the installation connects the lighthouse on 
the Isle of Ushant with the new lighthouse constructed on the Ile 
Vierge. Many wrecks have occurred in this vicinity, and the establish- 
ment of a wireless telegraphy installation at such a dangerous point 
must prove of the greatest importance to shipping. Other light- 
houses on the French side of the Obannél are to be connected in the 
same way. 16 is authoritatively stated that up to the time 
no definite action has been taken by the English authorities in giving 
effect to any such precautionary measures between lightehips and the 


this de 
which 


Proposed Iceland Cable.—As may perhaps be remem- 
Lars Of the Fincadal Times, the Great 


for this рог whilst the Danish Government has 
annual sa idy of £54,000 kroner for а period of 20 years. Iu addi- 
tion to these both the Russian and German Governments have 
agreed to subsidise the cable, but England and France, which are 
said to be the most largely interested in the scheme by reason of the 
fishing industries near Iceland, have stood aloof from the project 
altogether. The scheme has now assumed а new phase, it being at 
present proposed to lay the cable vid the Shetland and Faroe Islands 
to R:ikiavik, and to connect the latter by means of land lines with 
the most important points on the east and north coasts. It is ex- 
pected that this plan would necessitate an additional expenditure of 
500,000 kroner, but the company is willing to adopt it with the 
omission of Reikiavik and the substitution of an east coast landing 
place, whereby tbe length of the submarine cable would be reduced. 
Though the modification is not approved in Iceland, it is said that 
the new scheme will probably be carried into effect. 


Pacific Cable.—The Times says that Mr. Hogan intended 
yesterday to ask Mr. Chamberlain whether he is in a position to 
report any effective progress in the negotiations for the construction 
of the Pacific cable from Oanada to Australia, or of the proposed 
alternative cable from South Africa to Australia. 


(Continued on page 643.) 
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ALDERLEY AND WILMSLOW ELECTRICITY 
WORKS. 


FEW of our readers will be acquainted with the district of 
Alderley Edge; it was formerly known by the name of 
Chorley. Owing to a town in Lancashire bearing the game 
name, and to the inconvenience occasioned thereby, the local 
authority of the district deemed it necessary to change the 
name, and it was by the consent of the Local Government 
Board designated Alderley Edge.” | : 

It is a fashionable subarb situated in Cheshire, between 
Manchester and Crewe, and is readily accessible from either 
of these towns, the distance from Manchester being about 
18} miles and from Crewe 17 miles. The Edge” stands 
some 500 feet above sea-level, and some 300 feet above the 
surrounding plaine, thus affording views of the most pleasing 
districts of Ohesbire. | | 

The development of Alderley Edge has been rapid. Since 
the London and North-Western Railway Company placed 
the district within easy reach of Manchester and other places, 
many of the merchants and manufacturers of Mancheater 
have settled there. The business part of the district has also 
grown considerably, owing to the large increase of residents 
in the neighbourhood. 

The introduction of electric lighting into Alderley Edge 
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so seriously kept back electrical enterprise in the smaller 
towns and districts in these islands. The Oouncil itself pro- 


BOILERS. 


cured an order, only to transfer it a year later to the same 
people, who formed a company—the Alderley and Wilmslow 


GENERAL VIEW OF ENGINE Room. 


and Wilmslow was firat seriously considered in the year 1889. 
Nothing, however, was at that time actually done in the 
matter. In 1894 а proposal was made by a few local gentle- 
men that an application should be made to the Board of Trade 
for a provisional order for the supply of electric light to 
the district, but it was opposed by the Urban District 
Council, with the same dog-in-the-manger policy which has 


Electric Supply, Limited—for the purpose of carrying out 
the order. 

Only a small amount of capital was subscribed when the 
company first started; they, therefore, placed the contract 
for the works in the hands of Messrs. Edmundson’s Elec- 
tricity Corporation, who have found practically all the 


capital for the establishment of the worke, and have designed 
Е 
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end executed them throughout in their usua! simple but 
substantial manner. ! 


| 
A 


MAIN SWITCHBOARD. 


The district is a compact one, but it was not found pos- 
sible to obtain a site for the works, except at a considerable 
distance from the centre, entailing a heavy outlay on feeders ; 
the site was otherwise very suitable, there being ample room 
for extensions, and water for boiler feed purposes, as well as 
for condensing, if desired. 

The buildings, which were erected by a local firm— Messrs. 
Isaac Massey & Sons, under the supervision of Mr. W. С. 
Hardisty, of Manchester—are of a neat and handsome 
appearance, well lighted and finished. As the roofs consist 
solely of iron, slate, and glass, und the window sashes of 
irop, the whole of the buildings are fireproof; even the 
wiring has been done in iron barrel, so that except for the 
teak moulding round the switchboard and the doors, there is 
nothing inflammable inside the walls. 

The plant at present installed consists of two Davey- 
Paxman locomotive type multitabular boilers, of which we 
give an illustration. Each of these has 610 square feet heating 
surface, and is capable of evaporating 2,500 lbs. per hour. 
The fireboxes are of steel, and there are 100 tubes of 21 inches 
external diameter in each boiler. 

The steam piping consists simply of a connection between 
each boiler and one engine, with a cross connection to provide 
against breakdown. Each boiler is provided with a steel 
chimney 48 feet high, not because these were preferred to a 
suitable brick chimney, but on account of objections which 
were raised to the latter. 

The rest of the boiler house equipment consists of two 
Worthington steam pumps and a Wright’s feed heater. 

The whole of the steam pipes and boilers are covered with 
Magnesia non-conducting composition, and the flanges are 
enclosed in special boxes. 

The generating sets consist of two Ediswan dynamos of 


46 KW. output at 420 to 460 volts, direct coupled to Belliss 
engines running at 550 revolutions per minate. 


The electrical system is the same as 
that in use in all Messrs. Edmundson's 
stations, the supply being on the three- 
wire system, with 210 volts at the 
lamps; the main dynamos give 420 to 
460 volts, a balancer and a battery 
taking care of the balance of the 
system, and the cells are charged direct 
from the bus bars through boosters. 

The balancer is composed of two 
similar machines coupled together, each 
armature being capable of dealing with 
50 amperes at 210 to 230 volts, and the 
output of each is regulated by a re- 
sistance transferred from the shunt 
winding of one machine to that of the 
other by a single multiple-point switch. 

To either end of the balancer are 
coupled the boosters, each of which is 
capable of carrying 55 amperes with a 
boost of 70 volts, a regulating resistance 
being provided for each field magnet. 

An enamelled slate switchboard of 
Messrs. Elmundson's standard type, 
composed of three main panels, is placed 
opposite the present generating sets, and 
bears the usual switches and fuses for 
the -feeders, dynamos, accumulator, and 
the starting of the balancing and boost- 
ing set. The regulating resistances are 
placed on the wall at the back of the 
board, and very ample room has been 
left for getting at all the connections. 

The battery consists of 230 cells of 
the D.P. type, having a capacity of 60 
amperes for nine hours and 90 amperes 
for four hours. 

The whole of the feeders and distri- 
butors are of Messrs. Callender’s lead- 
sheathed and steel - armoured type of 
cable, with extra heavy lead on all 
sections. 

The feeders consist of triple concentric 
cables; there are at present two feeders 
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in use, one 1,183 yards in length, of 1, 06, 1 square 
inch, and the other 1,586 yards long, of 2, 1, 2 square 
inch cross section. 

The distributing network consists of three-core cable, 
insulated similarly to the feeders, but with the cores laid up 
side by side instead of concentric. There are about 5,000 
yards of *075, *05, 075 square inch laid at present. 


Tonhalle, Zürich. Rathaus, Zürlch, 


View in Zürich. 


SNAPSHOTS FROM THE Swiss TOUR. 


The feeder and network boxes are of Messrs. Callender’s 
standard type, with connecting. links, fitted in brick pits 
under the pavement. 

The house services consist of two-oore lead-sheathed and 
armoured cable, connected on the consumer’s premises with 
Reid’s patent fuse. boxes. | | 

The charges for supply are based on the “maximum 
demand system, at the rate of 7d. per unit 
for the first hour and 4d. afterwards. 

The works were formally inaugurated on 
the 5th inst. 

We are indeb:ed to Mr. H. W. Watta, the 
resident electrical engineer, and Mr. W. E. 
Rowcliffe, the secretary of the company, for 
kindly furnishing us with particulars and 
photographs of the works for the purpose of 
this article. 


$ 


THE ELECTRICAL ENGINEERS’ `` 
SWISS TOUR. 


(Concluded from page 589.) 


WrrH this, the last instalment of our 
narrative, we reproduce a few photographs 
taken during the excursion—not so much 
for their artistic merit, as for the purpose 
of giving some idea, however feeble, of 
the places and scenes visited by the party. 
For many of these we are indebted to 
friends, who have kindly lent us photographs. 


An early start was made on Thursday, 
Saptember 7th; the nnweloome reveilló was 
Sounded at 5.30 am., and the party embarked on a 
steamer at 7.15 a.m. After a pleasant, if chilly, voyage 
up the lake (Lucerne) to Stansstad, the special trains 
Which were to take us up to Engelberg were boarded 
and the journey resumed. The line is worked on the three- 
Phase system, with two trolley wires; the current is collected 
by means of a bow, divided into two parts by an insulating 
piece, With this form of collector the trolley wires need not 


Group of Statuary, Bale. 


Schloss Lauffen and Falls of Rhine. 


Zürich-Hóngg Tramway. 


Zürich Tramways. 


be strained at all tightly, and the suspending wires, often in 

duplicate, are quite slack. The difficulty of ensuring that 

both wires shall make proper contact when rounding curves 
is met by eiui them to iron bars of a suitable shape. 

The rails are of light section, with Ohicago bonds, and are 

carried on iron trough se at metre gauge. The sup- 

porting poles are of wood; the suspending wire is generally 
carried through a hole near the top of the 
| pole, and fixed to a amall tightening ratchet, 
orming a very simple arrangement. The 
rolling stock consists of seven long bogie 
cars, each carrying two induction motors 
of 35 H.P. each, with single reduction 
gear. The speed is regulated by resistance 
inserted in the rotor circuit. There are 

. also three locomotives for use on a section of 
the line laid with Riggenbach rack rails, on 

a gradient of 1 in 4; each of these is fitted 
with motors of 150 H.P., and three kinds of 
brake. The gear can be made single or 
double reduction, as required. There are 
two collector bows on each locomotive. The 
ordinary cara are capable of performing the 
whole journey unaided, but the locomotives 
are used to assist them over the steep 
section. 

A halt was made at Obermatt to inspect 
the generating station and locomotives. 
There are three generators coupled to 

. high pressure horizontal Bell turbines, 
with centrifugal governors, running at 
550 revolutions per minute. Each generator 
is of 180 H.P., and is of the rotating arma- 
ture type, with tunnel winding. "There are 
six poles, and the air gap is about °5 
inch in depth. The generators work 

at 750 volts, which is applied direct to the trolley 

wire, For the remote end of the line the pressure is 
transformed up to 5,000 volts, and reduced to 750 at two 
transformer stations. All the conductors are overhead, 

those working at the higher pressure being enclosed in a 

cage of guard wires where they cross railways or public 

roads. No oil insulators appear to be used in Switzerland, 


Central Station, Zürich. 


Track Construction, Zürich. 


SNAPSHOTS FROM THE Swiss Tour. 


ordinary double-shed porcelain insulators being considered 
quite satisfactory. 

Besides circuit breakers in circuit with the trolley line, 
an automatic device is fixed in the station to break the 
exciter circuits in the event of a heavy short on the line. 

The switchboard, as usual, is very simple, with abundant 
space at the back; this, with all the electrical plant and 
rolling stock, was made by Messrs. Brown, Boveri & Co. 
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The journey itself was the first of the series of delightful 
tripa which formed the climax of the tour. Commencing on 
Lake Lucerne, it led us through the Vale of Stans, rich in 
historical associations, up wooded ravines alternating with 
open glades—little huts, or chalets, planted everywhere—to 
1 town of Engelberg, sheltered by the mighty 

it lis 


Radial Drill and Portable Motor, Oerlikon. 


Stansstad - Engelberg Railway. 


SNAPSHOTS FROM 1HE Swiss TOUR. 


No lingering, Lowever, was possible. The journey was 
resumed at 12.45, and ended at 9 p.m. at Interlaken. 

A brief halt at Stansstad, waiting for the steamer, gave 
opportanity for a worthy dame to reap a small fortune by 
providing refreshments, in a state of frantic excitement lest 
.the chance should be wasted! The steamer soon brought us 
to Alpnach, under the very flank of Mount Pilatus, where a 
more prot delay took place; much 
interest was shown in the rack railway up 
the mountain, the first, we believe, ever 
built in Switzerland. The next section of 
the route was one of the moat charming; 
it led past Lake Sarnen, over the Biünig 
Pass, to Brienz, through scenery whose 
grandeur we do not presume to describe. 
A large part of this stage was accomplished 
by means of rack railway; the steam engines 
on the Swiss lines unfortunately burn 
briquettes, and emit dense volumes of yellow 
smoke, which remain, obscuring the land- 
scape long after the cause has disappeared. 

The steamboat journey from Brienz to 
Interlaken took place almost entirely in 
the dark, which was, however, relieved by 
lightning flickering about the tops of the 
mountainous banks of the lake, while 
rain fell steadily. 

Next morning, with our usual energy, 
we set out at 8 o’clock to visit the Jungfrau 
Electric Railway. At Lauterbrunnen the 
power station was visited; here there are 
one 800-H.P. and two 500-H. P. three-phase 
generators, coupled direct to Girard hori- 
zontal turbines, running at 380 revolutions 
per minute. The generators are of the 
inductor type, with heavy rotors, and are 
insulated from the turbines and from the earth. Although 
the turbines are fitted with automatic governors, the speed 
has to becontrolled by hand. The generators work at 7,000 
volta, at which pressure power is transmitted to the electric 
railway, 44 miles distant, and nearly a mile higher in level. 
The pressure is reduced to 500 volts for the trolley lines, and 
120 volts for lighting and for the boring machinery. The 
water supply is derived from the White Lütschine, at a 


Burgdorf-Thun Railway. 


View from Wengern. 


The Eiger Glacier. 


point 2,500 yards distant, with a head of 130; feet. The 
conduit consists of steel pipe 6 feet in di 


. 


Before leaving Lauterbrunnen the 


As usual, 
the overhead work consists of two trolley 
wires, supported by span wires attached to 
wooden poles, except in the tunnel. Chicago 
bonds are used for the rail return. The rack 
is of a pattern designed by Mr. E. Strub. 
The gradient is 12 cent. in the open 
and 25 per cent. in the tunnel. There 
are four locomotives, each equipped with 
two 200-H.P. motors, and four trolley poles, 
two to each wire; these push the nger 
cars before them up the gradient. The later 
locomotives, one of which we saw in Messrs. 
Brown's shops, are more powerful by 100 H. p. 
than those first ued, 

'The transformers consist of three vertical 
cores joined by horizontal yokes; the low 
pressure winding is inside the high pressure 
coils. Standing in a sub-station, one 
realised that, beyond all donb‘, the Swiss 
engineers had * made things hum! 

Arrived at the working face, the visitors 
obtained access through a side tunnel to а 
ledge in the face of a precipice, and looked 
‘down upon a magnificent rainbow, while an 
imposing panorama was spread before 
them. Most of the party scaled the cliff, 
and reached the top of the Rothstock, 
| a pinnacle of rock, affording a splendid 
view on all sides; the Jungfrau proper was, however, 
hidden by the nearer Eiger. The descent was made 
over a sloping surface of damp snow, not always in the 
attitude which man regards as his special attribute! 

After inspecting the boring machinery, where percussive 
electric drills are used striking 400 blows per minute, the 
first section of the party returned for lunch, while the second 


Wetterhorn from Grindelwald. 


On Lake Lucerne. 
SNAPSHOTS FROM THE Swiss Tour. 


section proceeded to follow in their footsteps. Here a diffi- 
culty arose, owing to the personal element; several of 
those who, as arranged, should have lunched first, before 
proceeding to the Eiger Glacier, had elected to reverse this 
order, with the result that about a score of the legitimate 
members of the first party found themselves compelled to 
wait nearly an hour before seats at the table were available. 
This would have mattered little, had it not been that some 


N 
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of our Swiss friends who were invited to join in the repast, 


after waiting some time, went away in despair. The 


apparent slight thus cast upon them was most regrettable. 

^ The same spirit of insubordination, which is the bane of 
organised visita of this kind, was manifested on other occa- 
sions; for example, some members apparently believed that 
by stabbornly refusing to come off the drivers’ platforms of 
electric cars or locomotives when the time came for starting 
they could secure those coveted positions for the journey. 
Much delay, and, we ога to say, not а little annoyance 
to the courteous officials, was caused by this unseemly 
conduct. 

The return journey from the Scheidegg was made vid 
Grindelwald, affording a series of magnificent views of the 
Wetterhorn and the valley of the Black Liitschine. | 

The morning of Saturday, September 9th, broke somewhat 
dismally, not only on account of the steady drizzle which was 
falling, but also because it was the last day of the tour for 
many of the party. Fortunately the rain ceased before noon. 

The first item on this day’s programme was a visit to the 
Kander power station, on the way to Thun. This is a very 
new station, having been opened last June; it is operated 
with water-power from the River Kander, and supplies light 
and power to the towns of Bern and Burgdorf, as well as to 
the Burgdorf-Thun reilway. | 

The whole river is available, being led through an open 
canal and a tunnel, each nearly half a mile in length, toa 
steel pipe 6 feet in diameter. The available head is over 
200 feet, and the normal power amounts to 4,500 H. P. 

There are four 900-H.P. horizontal reaction turbines, by 
Escher, Wyss & Oo., running at 300 revolutions-per minute, 
and coupled direct to three-phase generators by Brown, 
Boveri & Oo. Тһе latter have rotating field magnets, with 
tunnel armature, and generate at 4,000 volts pressure, 40 
frequency. The exciters are coupled to the generator shafts, 
emselves separately excited by two dynamos driven 
by turbines. s | 

Automatic governors are to be installed, but at present 
hand regulation is used, no less than five men being con- 
stantly employed in this way. 

The power and lighting circuits are kept distinct from one 
another, the switchboard being specially arranged so as to 
permit of any generator being thrown on either circuit, and 
to facilitate repairs without interruption of the supply. 

Distribution within a radius of six miles is effected at 
4,000 volts ; for transmission to greater distances the pres- 
sure is raised to 16,000 volts ; it is reduced at Bern to 8,000 
volts, at Burgdorf to 500 volts, at Münsingen to 4,000 volts, 
and on the railway to 750 volts. The transformers, of 
300 KW. each, are all of the single-phase type, in oil, with 
water cooling arrangements. 

es high pressure lines are carried overhead on porcelain 
insulators, 
The greatest distance of transmission is nearly 80 miles, and 


the total п of copper used is about 100 tons. The 
whole of the electrical plant, lines, &c., was made by Messrs, 
Brown, Boveri & Oo. 


On leaving here the party proceeded to Thun, where lunch 


was served ; afterwards a meeting was held in the Kursaal, 
this being the last occasion on which all the members would 
be together. Prof. Threlfall moved a vote of thanks to the 
President for the gentle, yet firm, and tactful manner in 


which he had so successfully conducted the tour, and bad 


upheld the dignity of the Institution. Mr. Trotter seconded, 
and Mr. Raworth having spoken, the motion was carried with 
great enthusiasm. Prof. Thompson briefly expressed his 


sincere thanks for the ovation. Mr. Ferranti next moved a 


vote of thanks to Mr. McMillan, pointing out his untiring 
energy and skill in organisation, whence he drew happy 
suguries for the future success of the Institution; the secre- 
tary was ably assisted by Mrs. McMillan, who denied herself 
some excursions for that purpose. 
cluded Mr. Rolph, honorary assistant secretary, who, he said, 
had been of the greatest assistance. 

Mr. Mordey, in seconding the motion, said that Mr. 
Ferranti knew nothing about it; he(Mr. Mordey) did know, 
and ssid that Mr. Ferranti was quite right, and was to 
be congratulated on such good guessing. The President 
claimed the privilege of joining in the recognition of the 


enormous amount of work which fell upon the secretary, 


whose duties were discharged in a manner beyond all praise; 


partly on iron towers, partly on wooden poles. . 


Mr. Ferranti also in- 


the initial suggestion of the trip came from Mr. McMillan 
himself in committee. The vote was carried with acclama- 
tion, followed by choral honours. 

Mr. McMillan, in reply, expressed his op аш for 
the kindness with which he had met, and referred to the 
untiring assistance he had received from Mesers. Rolph and 
Tree (the latter of whom had spent many hours overtime), 
as well as from Mrs. McMillan, who had denied herself 
sleep for that purpose. Mr. Rolph also replied as well as he 
eould, his voice being, in fact, used up” with constant 
answering to questions and shepherding his flock !: 

The last item consisted of a visit to the Burgdorf-Thun 
railway, the special characteristic of which is the fact that it 
is a full-gauge railway, used for some distance in common 
with steam locomotives, and is operated with three-phase 
currents, The line is in all 25 miles long, with a maximum 
gradient of 2:6 per cent.; the rails weigh about 75 lbs. per 
yard, and are laid on iron sleepers for one-third the length, 
the rest being wood. | | 

There are two overhead wires, supported by span wires at 
intervals of 40 yards; these are connected with transformer 
stations, 14 in number, each of which contains transformers 
of 150 Kw. capacity. There are two electric locomotives, 
each equipped with two induction motors of 300 H.P., and 
віх bogie motor cars, with motors of 240 H. P., and 66 seats; 
current is collected by four contact bows, two to each over- 
head wire. 

е, which does not exceed 23 miles рег hour, is 
regulated by means of variable resistance inserted in circuit 
with the rotors. Westinghouse air brakes are used, the 
pumps being driven by induction motors. | 

The passenger trains are made up of motor cars and 
ordinary carriages, the rolling stock being interchangeable 
with that of the Swiss standard railways. The locomotives 
are used for goods trains, running at a lower speed. The 
whole of the electrical plant was made by Messrs. Brown, 
Boveri & (OO. 

So like an ordinary railway is this, that the trains blow 


whistles, and are sometimes—late ! 


Here ended the Swiss tour of the Institution of Electrical 
Engineers. Trae, many happy individuals and family 
pea were able to remain and rest after their exertions, 

at officially, the tour was over, and the party broke up. 

It only remains to express our sincere thanks to the 
numerous kind friends who assisted us in numberless ways. 
To them we raise our pen, and ory “ Lebe hoch! 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 638.) 


A National Cable System,—The following letter, 
dressed to the editor of the Toronto World, 


to ay—all attempts to serve рр convenience by the establishment 
of a system of cables, whi 


The Lodge, Halifax, September 26:7, 1899. 

Dear Mr. Maclean,—I have the greatest satisfaction in receiving 
your letter, and on reading the editorial in the Toronto World of 
Beptember 21st, on the subject of a national cable system. The 
subject is cf far more importanoe than at first sight appears, and I 
тејоіое to know that you have assumed towards it an appreciative 
attitude. Making telegraphy as cheap as possible, and as free as 
possible to all classes will not only prove of ped nr utility in 
disseminating news for the press, in conferring so advantage, and 
in promoting the development of trade and commerce, bat it will 
constitute a prime factor in building up, in unifying, and in 
strengthening our world-encircling Empire. · 

Less thaa a year ago I addressed a letter to the Right Hon. Joseph 
Obamberlain, Secretary of State, on the subject. It appears in the 
dccument relating to the Pacific cable, printed last session of the 
Canadian Parliament. Allow me to refer you to tho letter (page 22 
in which you will find set forth in brief the of the 
telegraph of the United Kingdom, now an adjunct of Post Office 
Department. I pointed out what would result if the same principle 
of State control, which in that instance has proved such a marvellous 
sacoess, should be applied to the whole Empire. I think I made it 
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clear that it is а matter which concerns every British community to 
be placed in possession of this means of communicating the one to 


declined. The Australian Governments should, however, reserve the 
right to take possession of the new cable at a valaation, so that it 
would be in their power to bring it under State control. 

Should the Eastern Extension Company ley a cable across the 
Indian Ocean under this condition, good would come out of it. At 
any future ane by giving notice and making payment of its value, 
the cable could be transferred from the mon to government 
control. It would then with the Pacific cable constitute a large 
portion of a complete system of State-owned cables round ths empire, 
it would lead to cheap telegraph ssion from the United 
Kingdom and Canada to the Cape, India and China, as well as to 
Australia and New Zealand. 

You will gather from these few words how much importance I 
attach to the subject discuseed in the Toronto World's editorial. I 
feel that every effort made to nationalise the telegraph system of the 
empire is in the right direction, and must tend to beneficial results. 


UE T Шу Sanpronp FLEMING 


P.B.—I have said nothing about a State cable across the Atlantic. 
1 have confined my remarks to the larger question, which embraces 
avery goran Yet the Pacific cable safely under way, the other will 
quickly follow as a matter of course. 


Reduction of Rates to the East.—On the question , 


of the cable rates from India to Ваторе, the Hong Kong Ohamber of 
Commerce has adopted the following resolutions : — 


This Chamber having been asked to accord ite support to the effort now being 
made by Chambers of Commerce in India and other Eastern countries to secure 
& reduction in the cost of telegrams between the East and Great Britain, is 
реле іп sympathy with the movement and hereby records the following 
resolutions: (1) That the rate from India to Great Britain, which is now 4s. 
word, is excessive and admits of substantial reduction. (2) That the Chamber 
is of opinion that a reduction of the tariff would be followed by a sensible 
increase in the c, If there is any hesitation on this account, the Govern- 
ment abould, as was done in the case.of the ‘Australian Colonies, give the 

r Companies a limited guarantee against loss of revenue. (8) That 
the principle of cheap telegrams should follow the concession of a penny post, 
as it [s certain to prove a powerful factor in promoting trade with the Motber 
Country; and that, so soon as the time seems ripe, an all-British line should be 
constructed between the United Kingdom and its great colonies aud depend- 
encies either by laying a cable the whole distance, touching only at British 
ports or by completion of the existing landlines... . 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. 


Telegra 


" Bepaired, 
Bilbao-Falmouth  ... аў e Oct. 12, 1899  ... 
oe ss es co» Oct. n pi 
eos en T .. Aug. 7, 1 TT 
Таша га Dolon vi dis .. June 30, 1899 ... 


arr we bid Vas E .. dune 20, 1899 ... -— ‘ 
Trinidad-Demerara (1871 original) Oct. 11, 1899 .. Ost. 13, 1899 
| | (Bubjeot delay.) 
Do. do. (1891 duplicate) Oct, 6, 1899  ... Va 
LANDLINES. 
Lines from Haiti to Gonaives, Gros 
Morne, Port de Paiz, Plaisance, 
— Haitien, Port au Prince to 
balais and Jacmel ... ... Aug. 18,1899 ... Ws 
‘ Communication with Mafeking ... Ost. 14, 1899. ге 
Puerto Plata-Ban Domingo ... Aug. 23, 1899 .. Oct. 14, 1899 
Nicaraguan Government line to | 
Bluefields destroyed ... «es ОФ. 6, 1899 
Oommunication with interior of 
Venezuela... ... `... — ... Sept. 23, 1899 ... Td 


London Telephones. — At the last meeting of the 
Vestry of St. Martin-in-the-Fields, the Postmaster-General forwarded 
notice, with pian, showing certain streets in the parish in which it is 
intended to lay new conduits for telephone wires under the powers 
of the Telegraph Aots, 1892 snd 1899. The surveyor was directed to 
inform His Grace that the Vestry earnestly hoped that the laying 
of the conduits will be carried ont by night, as well as by day, во as 
75 GR. as much as possible, the inconvenience caused to the public 

teby. 

At the Strand Board of Works last week, on the question of over - 
he id wires, the Works’ Committee recommended that no permission 
be given to the National Telephone Company to erect wires or spans 
to infringe the Jaw, but that owing to the inconvenience likely to be 


вашей to the public by the removal of existing wires, it would bé 
advisable to defer further a for three months, for a report 
as to whether the ойр MS performing their undertaking to pro- 
ceed те all speed to place wires underground.—The report was 
adopted. 


Rochester Telephones,—Meeers. Bennett and Ward 
Thomas have asked the Council to support their application for a 


telephone license, but the Council is not prepared to do so. 


\ 


CONTRAOTS OPEN AND OLOBED. 


OPEN. 
Aecrington.—The Council is to invite tenders for electric 
light cables shortly. 


Barking Town.—October 24th. The District Oouncil 
wants tenders for boilers, pipe work, two 100-xw. steam dynamos, 
switchboard, motor and cars, trucks and electrical y gré 

| conduits, road &o., 


Birkenhead.—November 14th. The Corporation wants 
tenders for 18 single-deck and 31 double-deck electric motor cars, 
also for boilers, economisers, mechanical stokers, steam dynamos, 
booster and battery. See Official Notices " this week. 


Coventry.—Ootober 28rd. A Corporation Committee is 
inviting tenders for wiring St. Mary's Hall for electric lighting. 
Specifications, &c., from Mr. L. Beard the town clerk, 10 Hay Lane, 


on payment of one guinea returnable ae usual. 


Darwen.—Ooctober 25th. The Corporation wants tenders 
for poles and overhead electrical equipment, also main feeder cables, 
for electric traction. See “ Official Notices " October 6th. 


Glasgow.— November 14th. The Corporation wants 
tenders for two 800-н.р. compound vertical auxiliary ARE for the 
new tramway power station at Port Dandas. Bee “ Official Notices ” 
October 18th. 

Depart- 


Glasgow.— November 20th. The Electricity 
ment want offers for 10 miles of 2-inch cast-iron pipes. Bee Official 
Notices October 13th. 


Great Western Railway. Ootober 28rd. The Great 
Western Railway directors want tenders for the supply of 12 months’ 
stores including electric light and telegraph. sundries. See our 
* Official Notices " October 6th. 


Holland. — October 23rd. Tenders are being invited 
until the 23rd inst. by the municipal authorities of Amsterdam, for 
the supply of the conductors and apparatus required in connection 
with an installation of electric lig Ра the Entrepot Communal 
de Oommerce. Tenders to be sent to L’Administration Oommunale, 
Amsterdam, whence particulars may be obtained. 


. Hoylake and West Kirby.—November 15th. The 
Oouncil is wanting tenders for Lancashire boilers, superheaters, econo- 
miser, steam engines, alternators, motor alternator, crane, wiring, 
steam, &c., piping, switchboards (high and low tension), batteries, 
5 concentric mains, &., &. See “Official Notices 


| Islington. — October 25tb. The Vestry wants tenders for 

secondary battery cells (1 pere-hours capacity). 
“Ofcial Notices” October 6th. ( Bio | x У) | 

Llandudno.— November 6th. The Council wants tenders. 


for three 150-xw. high speed engines and dynamos, also motors and 
boosters. See “ Official Notices” to-day. 


dem for Беца Norwega or Phland rd i барара ple 

ten or A or fir 

and for creosoting them with 10 or 19 lbs. of creosote the cubic 

d» е &о., from Mr. O. E. Stuart, controller of stores, 
P. O., n. 


Maidstone. — November 6th. The Corporation wants 
tenders for steam dynamos, balancers, boosters, boilers, ; 
surface condenser and feed pumps, switchboard, &c., battery, crane, 
mains, arc lamps and posts, and electricity meters. Sse “Official 
Notioes this week. 


n 22nd. ud perde Ligne 
i бее ts ten 1 t і 
рм Comin ents майа fo, entering T ш речо 


Morecambe.—The Urban District Council wants tenders 
for boiler, steam dynamos, switchboard, transformers, mains, pumps 
and condensers, and storage batteries for electric lighting extensions. 
Bee “ Official Notices” October 18th. 


Port Alegre.—December 81st. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 3186 next, at 1 p. m., for the 
electric lighting of that town. 


St. Pancras.— The Vestry wants offers tor the supply of 
te nerating plant for th бв P 
a. ee 


А 


- 
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in.—November 7th. The Spanish Ministry of Public 
in Madrid is inviting tenders, until November 7th, for the 
concession for the construction and operation of an electric tramway 
in the town of Cadiz. Particulars may be obtained from, and tenders 


are to be sent to, La Direocion General des Obras Ribleas, Madrid. 


Sydney (N.8.W.).— November 8rd. The Munici 
Council of Sydney is inviting tenders for the construction and ereo- 
refuse destructor 


tion of & for treating 60 tons of refuse 
(24 hours). s ы 


for fe , Water-tube boilers, superheaters, stoneware 
conduits, steam dynzmos, boosters, motor balancers, Д 
inspection boxes, &с. * Official Notices September 29th. 


Wigan.—October 25th. The Oorporation wants tenders 
for cast-iron boxes, frames, &., (about 30 tons); cast and wrought 
copper (about three cwt.); brass castings (about one ton). Partic 
may be obtained from the borough electrical engineer (Mr. H. Collings 
Bishop) on payment of one guinea. - 


Wrexham.—November 8th. The Council wants tenders 


for boiler house plant, engine house plant, d ов, switchboard, . 
mains, poste, , meters, crane, and bui for electrici 
works See ОШ Notices” October 13th. v 


CLOSED. 


Carlisle.—The Corporation has placed the contract for 
switchboard extension with the Blectric Construction Company, at 
£995; that for the steam piping extensions has gone to 
Piggott & Oo., at 21,028. 


Glasgow.—The Corporation Tramways Committee, with 


its usual patriotism, has placed the contract for steel work for the 


Port Dundas electric power station with Messrs. Ritter, Oonley and 
Co., of Pittsburg, U.S.A. They were the lowest tenderers, the 
amount quoted being £25,000. It seems that the other offerers were 
from British firms, who 


е same committes 

lacing of a contract for two sets of electric cranes with the Olayton 
Ksnnfactring Company, of Manchester. These matters were to 
come before 


Corporation yesterday (Thursday). 


Hackney.—The Hackney V t their meeting last 
3 е Hackney Vestry a g las 


under consideration the report of their consulting 
engineer, Mr. Robert Hammond, on the tenders received for the 
fenerating plant required for the municipal electricity works. 
is a list of the tenders rece! 


Amount 
Name of firm. Engine. Dynamo | of 
| tender 
242 4 
British Sehuckert Elec. Co., Ltd. Allen Schuckert 718,409 
raston, Anderson & Goolden, Ltd. | E. A. & G. E. A. & G. 18, 785 
ates & Thom ie ee .. | Yates & Thom] None 19,470 
British Schuckert Elec. Co., Ltd. | Willans Schuckert *19,589 
W. H. Allen 8on & Co. ix .. | Allen Schuckert *19,616 
British Schuckert Elec. Co., Ltd. | Allen Schuckert "20,200 
Do. do. do. Willans ©» ze si *21,324 
Dick, Kerr & Co., Ltd. Willans Elecl. Equip- 21,408 
| ment Synd. 
J. H. Holmes & Co. (Accepted) 1 Sins | Holmes 23,785 
D. Bruce Peebles & Co. .. Belliss Peebles 22,870 
Do. do. | Willans Peebles 907 
Johnson & Phillips vis ee | Allen J. XP. 23,000 
Electric Construction Co., Ltd. .. | Belliss E. C. Co. ` 2A 268 
Read, Holliday & Bons, I. td. . | Peache Read- Holliday ,000 
Electric Construction Co., Ltd. .. | Allen Е. С. Co. 24,320 
Westinghouse Electric Co., Ltd. .. | Belliss Westinghouse 24,729 
0. do. do. Willans о. 25,002 
Electric Construction Co, Ltd. .. | Willans E, C. Co. 25,967 
R. Jackson & Co., Ltd. "m st T is E 76,595 
Brush Electrical Eng. Co., Ltd... | Universal Brush 28,259 
Thos. Metcalfe, Ltd. .. zi .. | Metcalfe Schuckert 80,764 
Read, Holliday « Sons, Ltd. .. | Victor Coates] Read-Holliday 31,445 
British Schuckert Elec. Co., Ltd. | Musgrave Schuckert 86,273 
Westinghouse Electric Co., Ltd. .. | Musgrave Westinghouse 41,086 


* Conditions of specitication not accepted by tenderer. 


Hull—The Guardians of Sculcoates Workhouse have 


accepted the tenders of Rame, Nokes & Co., Hull and Middlesboro, . 


for the electric lighting and telephone work. 


esers. T. 


The 


,,fracombe.—We have just received the following list of 


tenders submitted to the Oouncil for electricity works :— | 


Section А. 
" £ s.d 
Rowland & Co. (Morrin Climax) ) МЕ T . . 1,796 10 0 
ng er Company 5% 2» s “ә vet di 
Haythorn ee з e ee ee ee ee ee ee 8,290 0 0 
BEcTIoN B. 
Electric Construction, Willans engines £6,248 
[] " Belliss ” eo 6,451 
Mather & Platt, Belliss ү ‚ 6881 
9 [1] Willans t oe oe ee 5,981 
ў Willans & Robinson Own n oe ee ee 5,987 
Read-Holliday, Belliss ie n «s . . 5,871 
n m illans » eo ee 5,648 
British Schuckert, a Xm 5,696 
Brash Company, Бато „ S $3 5,419 
Thomson-Houston Company, Belliss "n 5,745 
» " ” Willans ” ° 6,461 
India-Rubber Company, 5,414 
Alley & Maclellan, Own h es 5,888 
Thomas Parker, Willans  ,, ix 4,960 
н n Alley-Maclellan engines 4,762 
» $s Reavell engines © 4,198 
Crompton & Co., illans „ és 4,880 
" - Peache й Фә 4,620 
[1] ГТ) \ АПеп " ee ee ee 4,650 E 
General Electric Company, Willans „ ‘ie ЭА .. 4,964 
» 9 » Alley-Maolellan engines ee oe 4,652 
Parsons, Turbine engines ss . 4,607 
W. H. Allen & Co., Own й? . 4,598 
SECTION C,—BwrTCHBOARD, 
Electric Construction Company ‘Ge es oe — £026 
Thomson-Houston Company .. <b se 5% . „ 818 
General Electric Company zs vs a 779 
Jas, White - js 674 
Thos. Parker.. . 061. 
Edison-8wan.. 625 
B. Thomas .. "T . 678 
R. E. Crompton & Co. 555 
Cowans . .. ss биб 
Veritys .. 501 
Middleton 478 


SECTION D.—UNpEnonovND Mains, Anc LAMPS, &c. 
British Insulated Wire Company 


Glover & Co. as - T zi "s 2 . . 8,289 
Western Electric Company .. ex io - ars .. B,018 
8t. Helens Cable Company se i .. 8,010 
Callender & Oo. .. *: . 2,781 


Secrion F.—ACCUMULATORS, 
| Battery. Maintenance, 
Ashmore Brown  .. 24 э» ba а .. £988 £45 . 


D Company... Es ВР ss fe са on 15 
Ы L. m A ee eo ee oe oe ee = 
Pritchette & Gold үр vs s - 26 - ed D 
oride Company .. s " га ss еж 
E.P.8. ee р ee ees ee ee. ee 658 56 
Hart Battery Company А - oo 584 28 
Section G.—CRANE. 
Higginbottom | #175 
Rogers ee ee ec ee 147 
Spencer is ss " s $e cw 140 
Carrick & Ritchie .. as - 185 


$ 
Perth.—A slight slip seems to have occurred in our 
announcement of the Р accepted tenders. Messrs. D. Bruce 
Peebles & Oo., have received the complete contract for steam dynamos, 
motor generators, balancer and booster at £6,110, 


FORTHOOMING EVENTS. 


Monday, October 23rd.—Yorkehire Oollege E Society, 
2 | ds. President's address and ina paper on 
| “ Workshop with Technical Hducation,” by 
Wilson Hartnell, Е. 
Friday, October 27th.—At 5 p.m. Physical the 
‘rooms of the О Society, Bur 
| Properties of Alloys of 


Addenbrooke. Repetition of some ex ts with 
the Wehnelt interrupter devised by Prof. Lecher, by 


| Mr. W. Watson. | : 
Saturday, October 28th.—Manchester Association of Engineers. Mr, 
i J. B. Raworth on “ Generation and Electrical Distribu- 

tion of Motive Power.” 


NOTES. 


" es Electro-Harmonic Society.—For the evan of 
riday evening next a v programme n 
ат тей, The ч Anglo белоп Sai have been engaged, 
Mr. George Nelson will play on the “ ape age Mr 
Gatehouse will perform on the wee sinfu feedle," Messrs. 
George Robins and George Schneider will nt hamorons 
sketches, and, as usual, Mr. Izard will preside at the 
pianoforte. | 


ow c | 
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Obituary.—P. B. ELwELL.—Our special correspondent 
2th, in і 


forms us with 
very great regret of the death of Mr. Paul Bedford 
Elwell, M. I. O. E., M. I. E. E., &c., electrical engineer to the 
New South Wales Government Railway Department. 
“Some three ago, he writes, Mr. Elwell had 
an illness which necessitated amputation of the leg, and 
alter the operation the dootors said that if there was 
no sign of the disease in the system within three years 
he might reasonably hope to be entirely free for the 
remainder of his life. Unfortunately in January last, just 
when the three years had expired, Mr. Elwell was struck by the 
motor of a steam tram as he was crossing the line in Pnillip 
Street on his way to his office, and was hurled some distance, 
The tram was coming ont of the yard at a faster pace than 
usual, and ordinarily there would have been plenty of time 
for even Mr. Elwell, hampered as he was, to have.got out of 
the way. The blow brought on the old trouble, and though 
he was able to continue his official work up to within a few 


at Sydney, writing on September 1 


daya ago, end up to the last couple of months to attend at the 


office, since then the growth of the disease has been so rapid 
that he succumbed on Sunday, September 10th, sincerely 
regretted by all who had come in contact with him. Mr. 
Elwell’s death is a great loss not only to the electrical com- 
munity but to New South Wales, and especially to Sydney, 
ав it is almost entirely due to his efforts that electric traction 
is the order of the day in New South Wales. He always took 
a great interest in the Electrical Association of New South 
Wales, and was one of the early presidents, and has 
been for many years an active member of the Oouncil 
of that body, besides. contributing several interest- 
ing and valuable papers. His last paper, read 
on May 5th last, On the Utilisation of Electric 
Energy from Intermittent Sources,’ brought forth one of 
the most interesting discussions in the annals of the 
Association. Mr. Elwell instituted many important improve- 
ments in the working of the signalling system on the rail- 
ways, the earlier portion of his engagement with the Railway 
Commissioners being devoted to department of his work; 
latterly the greater part of his time has been absorbed in 
dealing with electric traction, and so successfully has he 
dealt with the question, that though the development has 


been slow, it has been certain ; all new lines constructed here in. 


recent years are worked electrically, and it has culminated in 
the decision of the Railway Commissionera to convert the 
whole of the existing tram lines to the electric system, and 
the inauguration of the fine power house now in course of 
construction at Ultimo, the design of which Mr, Elwell is, of 
course, mainly responsible for. . Elwell’s death is perhaps 
the more to be d, inasmuch as a few days more will 
see the completion of the first part of this grand work, and 
the opening of the long-looked for George Street tramway line 
as, though it has not yet been opened for traffic, September, 
18th has been set down for the commencement of the official 
running; but there still seems to be some doubt as to whether 
everything will be completed and teated by that time. The 
overhead conductors, of fig. 8 section, are in place, feeders 
drawn into the Callender conduit, switchboard in position, 
and engines and dynamos erected and steam connected, and 
one of the engines has been under steam and run up to 
speed. It is intended to run all the North Sydney lines 
from the power house at Ultimo, and for this рагро а pair 
of steel-taped Callender cablee, 61/18, have been laid in the 
harbour from Dawes Point to Milson's Point to act as a 
feeder in duplicate, though the Callender conduit is not yet 
completed to Dawes Point. The conversion of the Milson’s 
Point line is practically completed, and will be ready for 
running ав soon as power is available from Ultimo; it is 
intended to use the harbour water for the return circuit, 
experimenta in this direction having been carried out for 
some time past by the Railway Department. The permanent 
way has b.en practically relaid, new sleepers having been 
laid between Milson's Point and Ridge Street, the present 
terminus of the cable tram. — A trial run was made recently, 
and as it was made at night, after the ordinary traffic had been 
stopped, five incandescent lamps were arranged at the end 
of the trolley pole, in order that the overhead arrangements 
might be inspected, especially the behaviour of the trolley 
when passing curves, &o.; power was obtained from the 
generators at present running the Mosman and Willoughby 
tram service." | 


as his energies were mostly expended within the 


H. Y. Олвткев. The death has just occurred in New York 
State of Mr. Hamilton Y. Oastner, of COastner-Kellner 
celebrity. It is about 12 since Mr. Castner came 
over from his native land to work his patent process for 
manufacturing alkali—metal sodium. His process for the 
manufacture of aluminium was the means of reducing the 

ice of that metal to what was then a remarkably low figure. 

пе of his schemes, which proved perfectly successful, was the 
production of sodium on a large scale, but, ав the Times 
remarks, perhaps a more important work accomplished by 
Mr. Oastner was the establishment on a manufaoturing scale 
of a process for the electrolytic production of alkali and 
bleaching powder from common salt. This discovery of a 
ical and economic method of applying eleotricity to the 
ecomposition of common salt is highest commercial 
importance, and Castner’s E snos bids fair to eclipse 
altogether the purely. chemical reactions by which hitherto 
these two products, во essential to the well-being of modern 
society, have been obtained. It is interesting to note that 
these two great 5 in industrial chemistry have 


been carried out by the genius of an American citizen, 
working in England and su the help of. English 
capital, and by the co-operation and advice of English busi- 
ness men and men of scienoe. 


J. ToucH.—We regret to announce the death of Mr. J. 
Tough, A.I.E.E., at the early age of 48. He was not, 
perhaps, во well known to employers as to the e 

ory 
walls of quite a number of Contractora. Оо ncing 
ав а working mechanic, he was in those days one of 
the best specimens of his clasa, and for hard work, 
indomitable energy, good nature, and fair dealing between 
master and man he had few equals. By his own industry he 
raised himself to very good positions, and we feel that his 
death leaves a distinct gap in the ranks of the few men who 
have the interests of their employers as well as their own at 
heart. In the pioneer days of electric lighting Mr. Tough 


. was engaged with the Maxim-Weston Company ; latterly he 


has been in the T Messrs. Gwynne & Oo., of Brook 
Street, Holborn, Mr. Tough was a man of ing character, 
and to his widow and children we offer our sincere sympathy 
in their distress, | 
VICE-ADMIRAL CoLOMB.—By the death of Vice-Admiral 
Colomb, at the age of 68 years, we have lost far too soon 
one of our greatest naval authorities. His experience in the 
service dates back to 1846, and in 1886 the age limit com- 
pelled his retirement from actual office, although he has 


. Subsequently rendered valuable assistance in dealing with 


im t matters connected with naval work and life. He 
will be remembered by those of our readers whose memory 
carries them back to the early days of the electrical industry 
as а partner of the late Colonel Sir Francis Bolton, who was 
one of the founders of the Institution of Electrical Engi- 


neers. 


| The Safety of Electric Motors.—We quote the follow- 
ing in ing editorial note from the New York Slecirical 
Review :—' What a holding up of the hands in horror there 


would have been 10 years ago if anybody had suggested 


electric motors as the prime movers of a powder mill! Yet 
the art of constructing these machines has advanoed so far 
that the induction motor is to-day oonsidered the safest 


. power machine for such uses. The equipment of the new 


powder factory of the United States Navy Department is of 
interest in showing the feeling of satety that has been 
engendered by the perfection of the electrical transmission 
and distribution of power. The induction motor has been 
said to be as simple as a grindstone.’ Likewise it is as 
sparkless as a water-wheel, and in a dangerous place like a 
powder factory, as safe as a block of ice.” 


Lectures.—At the meeting of the Birmingham Sanday 
Lecture Society on 15th inst., Councillor Lancaster gave an 
address, illustrated by lantern slides and experiments, 
entitled “One Hundred Years of Electrical Discovery." 
Mr. A. O. O ler presided. 

Prof. S. P. Thompson commences a course of six Іесіа.ев 
on “ Polyphase Machinery” on Monday evening, Octoasn 
80th, at the Finsbury Technical College. For particul 
seo our “ Official Notices,” 
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A Forty-Mile Aluminium Wire Transmission Line. 
A short illustrated paper read by Mr. Perrine before the 
Pacific Coast Electric Transmission Association, on tests and 
calculations of the 40-mile alaminium wire two-phase trans- 
mission line of the Standard Electric Company, of Cali- 
fornia, from the Blué Lakes power house to the Stockton 
sub-station,.is printed in the Journal of Electricity and 
abstracted in the Electrical World Digest. The line was 
designed to deliver 1,000 kw. at 8:8 per cent. loss. The 
wire is 294 mils in diameter, weighs 4,194 lbs. per mile, and 
the ultimate tensile strength is 1,589 lbs., or 22,700 lbs. per 
square inch; the stress at 1 per cent. elongation is 800 Ibe. ; 
the conductivity by dimensions is 59:9 per cent. of Matthie- 
sen’s standard for soft co No elastic limit is given, as 
it is not well defined in aluminium. The wire was strung 
in warm weather and had been subjected to extreme cold, 


but the measurement of the whole resistance of the 


line showed that it had not stretched. The resistance was 
found to be 92 ohms, which corresponds to 42°8 miles. Tests 
were made of the insulation and the condition of the wire 
during extremely bad weather. The insulation of one wire 
from earth was found to vary from 160,000 ohms 
on & rainy day to 44 megohms on a clear day. Oa one 
day, during a shower, the line varied in a couple of 
hours from 5 or 6 megohms down to } megohm, 
but under no conditions fell below 160,000 ohms. An 
intereeting effect of the self-induction and capacity was 
observed, namely, that it overoom the step-up trans- 
formers. The step-up ratio is 2,300 to 25,000 and the step- 
down ratio 28,000 to 2,200 with a possible range of 200 
volta in the regulator, but when current was put on the line 
without any load, the voltage rose completely beyond the 
range of the regulator, which seemed impossible with 25,000 
volta initial ; the yoltage at the step-down station showed 
27,000 on the line. There is a rise of potential at the end 
of the line due to the capacity, but it is only 200 volta, and 
a rise of over 2,000 was observed, which was entirely due to 
the transformers. A calculation from the constants of the 
transformers accounts for all but 200 volta of the rise, and 
an error in calculating the angle of lead in the transformer 
may account for this. This effect is explained by simple 
diagrams.—In the discussion which followed, Mr. Lee gave 
some further information as to aluminium and described a very 
simple joint. It is merely a flattened aluminium tube, the 
two wires being laid side by side and twisted up in the same 
way ав in the MoIntire joint. Mr. Cory gave the results of some 
mechanical tests made in the laboratories of the University 
of California. Joints were tested which had been made by 
the linemen on the Stockton line. It was found in every 
case that the line itself gave way before the joint, showing 
that at least with joints made recently, the strength is greater 
than that of the wire. This wire had not been strung, so 
that it had not been subjected to any mechanical strain or 
continued vibration. 


Appointments Vacant.—The Stockton-on-Tees Oor- 
poration wants a resident electrical engineer for the electricity 
works at £250 per annum. | 

The Manchester Tramways Committee wants an electrical 
engineer to assist in the erection of the overhead electrical 
чүш of the tramways. See “ Official Notices” this 
Wee 


The Bury Electric Lighting Committee wants an assistant 
шиш engineer and a meter inspector. See Official 

ойоев,”” 

The Manchester ration wants a steam assistant, a 
mechanical assistant, and a mains engineer for the electricity 
"арыу department. Вее Official Notices.” 

he Hastings Corporation wants an assistant electrical 
engineer at £120 а year. See “Official Notices.” 

The Wakefield Council wants a city electrical engineer 


at £250 a year. 
The Bl 1 and Fleetwood Tramroad Company wants an. 
engineer-in-o . See our “ Official Notices,” 


University College, Liverpool.—The Governors of the 


University College, Liverpool, have received a ш from. 


Mrs. George Holt and her daughter, Miss Emma 
ш each, to, be devoted to 


! 
*J 


olt, for 
purposes of the physical 


and sharp screw 


Central Station on Wheels.—The Eastern Railway 
Company, of France, is i what LIndustris Elec 
trigue calls a central station on wheels for repairing the 
Torcenay tunnel. It is mounted on a railway track, says 
our New York namesake in an abstract, and includes a 
үш engine driving a dynamo, which furnishes current 

th for propelling the truck by means of a motor and for 
lighting the works in the tunnel. This little central station 
suffices for four to six arc lamps, or 20 to 40 incandescent 
lamps, and it has been found of great service in tunnels and 
for night work. Our Paris contemporary also states that in 
Germany trials are being made with an ambulance carriage 
built on similar lines. It is provided with a 5-H р. petroleum 
engine, with sufficient fuel to run 15 hours, driving а 63- 
volt 40-ampere dynamo, and is furnished with a powerful 
projector. 


Magnalium.—This is the name of-a new alloy of 
aluminiam and magnesium, discovered by Dr. L. Mach, 
which is said to possess valuable properties. The addition 
of magnesium lin quantity not exceeding 30, and not less 
than 10, parts by weight to 100 parts by weight of aluminium, 
imparts to the latter metal properties which, in the pure 
condition, it does not possess, without raising its specific 


- gravity (2 64), on the contrary, slightly lowering it, since 


the specific gravity of magnesium (174) is even less than 
that of aluminium. The addition of magnesium produces 
an alloy which is harder, and is easier and cleaner to work 
than pure aluminium.. Turning produces a surface as bright 
as a mirror, and shining like silver, the metal coming off in 
long spiral turnings. The alloy files clean and regular, 
without tearing, or choking the file, ae aluminium does. Deep 
can be out on it, and very olean 
holes can be bored ont. The colour of the metal resembles 
silver more than aluminium, and it takes a high polish. The 
hardness and strength of the alloy are considerable; the hard- 
ness can be varied by varying the proportions of aluminium. 
An addition of heavy metals is not only unnecessary, but is 
positively injurious, sinoe this deteriorates its working pro- 
perties, and increases ita x ere gravity. Previous attempts 
to make useful alloys of aluminium and magnesium are sai 
to have failed, owing to the aluminium not being pure. This 
point is of great importance, and aluminium made by an 
electrolytic process must be used. | 


The Dowson Gas Station at Oerlikon.— There is at 
Oerlikon, for the electrical driving of a tramway, a station 
in which there is a 200-H. P. gas generator, and two of 100 
Н P., with three boilers of 200 mP. The generators burn 
Belgium anthracite from Liege. The gas is washed, and 
scrubbed through coke and sawdust. Three engines of 125 Н Р. 
drive each a four-pole 550-volt generator at 180 revolutions 
in combination with 280 Tudor cells in parallel with the 
dynamos, the regulator cells being charged by a motor- 
generator, and on the switchboard is an automatio cell switch 
to regulate the pressure. The apparatus comprises two heavy 
solenoids. The ooal per effective horse-power is stated 


to be 1'4 lb. Each tram runs 100 miles daily, the line 


being five miles long, with 20 oars, of which only 10, as a rule, 
are running. The trolley wires are 8 mm. copper, suspended 
from Ww wires carried by Mannesmann steel tubes, or 
fastened to brackets and single poles. The feeders are placed 
between the rails and connected to the overhead system every 
200 metres. Plastic rail bonds are employed. Each car 
carries two 25-H. P. motors, geared 1°45, and ru at 450 
revolutions per minute, with series parallel controllers. Speed 
is limited to 15 miles per hour. | 


Personal.—Mr. W. D. W. Lyons, who has just retired 
from the Finance Department of the Board of Trade, will 
continue to carry on his duties as Board of Trade auditor of 
the accounts of electric lighting companies. 

Mr. J. W. London, for many years manager of the Douglas 
Southern Electric Railway Company, has left the island to 
take up the managership of the Norwich Electric Tramway 


Company. 
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Use for Gas Esgine Waste Heat.—Mr. О. F. Allan 
points out in the Gas Engine that gas engineers reject from 
20 to 50 per cent. of the heat supplied to them by allowing 
it to pass off with the water of the jacket. This is so far 
an unavoidable logs as regards the engine, but it need not be 
all loes. He suggests that by means of a thermometer in 
the outlet of the jacket, the best р for each engine 
might be found approximately and adhered to. But even at 
the best there is still much waste heat, and he suggests it 
might often be used in the shape of hot water for the 
domestic supply. It may be used in radiators to warm 
houses, in public buildings for the same purpose, and 80 
ov. In manufacturing establishments economy is secured. 
Thus at the dye works of Mr. Porrit, of, we believe, Cleck- 
heaton, a Thwaite producer plant supplies gas for the motive 
power engine, and ro avoidable waste is permitted. The 
jacket water goes to the dye vata, and is thus entirely used, 
and the total fuel consumption has become a negligible 
quantity, as compared with the previous ооа! consumption 
with boiler and steam engine. Yet gas engines driven by 
producer gas are as yet comparatively scarce, and millions 
are thrown away anrually in waste gas, and wagte 
heat of all desoriptions, for lack of the means or spirit 
to utiliie them. We think that many schemes for 
utilising waste heat might be inaugurated, were. it 
not for the inevitable opposition of the local authority 
possessing streets to be crossed. A whole London 
equare, for example, with a central garden could easily be 
supplied with heat, water, and electric light and power from 
а comparatively small station. Such an installation would 
be capable of being exploited at a minimum of waste, yet 
no one attempts to do it, perhaps because the scheme is во 
palpably sound that the ordinary suspicious landlord com- 
pany thinks there must be some knavery at the back of what 

e cannot criticise. It is supposed to be sound practice to 
locate a supply station out of town. Yet this view is onl 
sound во long as the waste of 90 per cent. of the fuel-heat is 
looked on as justifiable simply because it is not convertible 
into power, as though there were no call for hot water. 
Half the labour of ordinary preg ian in these days of 
impossible domestics would be solved by a public supply of 
hot water and the use of electricity for cooking, or even gas, 
which cannot as a rule efford a cheap source of heat for 
heating large quantities of water for baths, &c. 


Army Reserve Men.—The Chloride Electrical Storage 
Syndicate, Limited, in whose service a number of army 
reserve men are employed, have resolved that for a period of 
three months half pay should be paid weekly to the wives 
and families of army reserve men in the syndicate’s employ 
called on to rejoin the foroes during the present orisie, and 
employment sseured the men on their return. 


Is Brilliant Public Speaking any Criterion of Engi- 
neering Ability ?— Several members of the Institution 
party to Switzerland expressed surprise at the brevity of the 

h which Mr. C. E. L. Brown read at the luncheon in the 

on Halle, Zürich. In England, and especially in electrical 
circles, we are, perhaps, too much given to judging a man’s 
abilities by the sort of speech he can make, Mr. Brown's 
speech imply showed that he was what he professed to be, a 
practical electrical engineer. There are many such in this 
country amongst the young men who have been quietly doing 
the work of our electrical engineering companies during the 
last few years. They only want encouragement and opportu- 
nities to raise our profession into the front rank. The sort of 
nguage that one is accustomed to use by long contact with 
the staff and workmen of an engineering factory will hardly 
pass muster in a public meeting, and this is the reason why 
а man who can explain a drawing or piece of apparatus to a 
foreman in a few telling sentences, will have considerable 
difficulty in expressing himself in a public hall. Will the 
members of the Institution therefore please remember during 
the coming session that the man with the provincial accent 
or halting speech may have useful practical information to 
impart. Jokes and quibbles on word endings, &c., are all 
үө well, but that sort of thing does not carry us much 


Assembly of Scientists at Paris in 1900. 


The British Association for the Advancement of Science 


has followed up the fraternising of English and French 
scientists at Dover by setting on foot a scheme for an inter- 
national meeting, or assembly, in connection with the 1900 
Paris Exhibition. With this object in view a general and 
advisory committee, consisting of members of the B.A., the 
French Association, and of other representatives of pure and 
allied scienoe, education, art, &c., is to be formed for the 
of promoting the arrangements. Profs. Mavor and 
Geddes are the acting secretaries, and Mr. T. R. Marr the 
assistant secretary. The offices are 5, Old Queen Street, 
Westminster, S. W., and 95, Boulevard St. Michel, Paris. 


Appointment—The ‘Bootle Town Council has appointed 
Мг. W. 


R. Wright, of Burnley, as its borough electrical 
engineer. | | 


Presentation.—Mr. Р. В. Steele, manager of the electrical 
department of Мевага. Shirras, Laing & Oo. Limited, 
Aberdeen, was, on the occasion of his departure from the 
firm’s service, presented with a handsome silver salver. 


NEW COMPANIES REGISTERED. 


shares ; M. Lachman, Bickenhall Mansions, W., engineer, 2,000 shares; 
H. W. Rydon, Winchester House, E. O., solicitor, 1 share; A. Grove, 
J.P., 11, Hans Road, 8.W., 2,000 shares; A. C. M. Innes, 22, Ryder 
Street, B. W., gentleman, 1,000 shares; M. E. Williams, Winchester 
House, E. O., solicitor, 1,000 sbares; The Maxim Electrical Engineer- 
iog Company, Limited (W. J. Wheatley, secretary and manager), 1,000 
shares; and . Maxim, 18, Queen's Gate Place, S. W., civil engineer, 
1,000 shares. The number of directors is not to be less than two nor 


more than seven; the subscribers are to appoint the first; remunera- 
tion, 10 per cent. of the net profits divisible. 


West of England Electric Installation Company, 
Limited (63,813).—This company was registered on October 9th, 
with a capital of £25,000 in £5 sbares, to adopt an agreement with 
the mayor, aldermen, and burgesses of the Oity of Bristol, and to 
carry on the business of electricians, electrical and mecbanical engi- 
neers, fitters, manufacturers of electrical plant, apparatus and 
machin „ &. The first subscribers (each with one share) are :— 
H. O. , Carlton Obambers, Bristol, accountant; E. Davey, Glen- 
fall Lodge, Redland, iron merchant; G. S. Lyssght, Dorset House, 

gi ae shee Bante 
engineer ; 5 „ 3, с : 
E. 8. Stevens, 22, Sonthfield Road, Ootham, Bristol, eal enel 
neer;.and F. Holman, 44, Queen Oharlotte Street, Bristol, corn 
broker. Registered without articles of association. | 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


West London and Provincial Electric Supply Com- 
pany, Limited (62,097).—This company's statutory return was filed 
on October 11th, when 39,728 preference and 15,305 
were taken up out of a nominal capital of £150,000 in 80,000 pre- 
ference and 70,000 ordinary shares of £1 each. 12s. 6d. has been 
called up оп each of 32,228 preference and 7,805 ordinary. £23,833 
2s. 6d. has been received, and £1,187 10s. remains unpaid. 15,000 
shares are considered as fully paid. 


Barcelona Tramways Company, Limited.—This 
company's annual return was filed on September 27tb, when 26,000 
shares were taken up out of a capital of £300,000 in 30,000 shares of 
£10 each ; £260,000 has been received. | 
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OITY NOTES. 1891, 1808. 
| ` Interest on loans £1,612 £1,442 
Sinking fund for repayments . E 732 1055 
Tum Chester Corporation is one of those Net profit, carried to preliminary expenses 514 1 
Chester Corpora- municipal bodies which entered upon electricity dl M cM me e. 
tion Electricity supply with some hesitancy, and therefore the Gross profit... £3958 £4,658 


Accounts. accounts for the first of the two years sum- 
` Publio lighting and marised below cannot be detailed under the 
private supply. heading of “ соба” The revenue account ander 
“to generation of electricity,” contains only one engineering item, 
owing to the station being farmed out to contractors. + 


" A. 6. To other items (to be specified). 
Contractors for supply of electrical energy from Dec. 20tb, 
1896, to March 25th, 1898, as per contract £3,188 1s. 5d." 


It will be noticed that the gross profit has risen from £3,358 in the 
total under our heading 1897, to £4,658 in 1898, being an increase of 
no less than £1,300, against a difference in gross revenue of a much 
smaller sum, namely, £857, and this notwithstanding a drop in the 
aversge price per unit sold of nearly 2d. It is unnecessary to 


dwell upon this at length, but like all other cases where timidity or 


natural caution has led to the farming-out principle being adopted 
(as an example one at once calls Croydon to mind), the Corporation 
finds that it can do better with the works in ita own hands. This is 
a lesson which may not be without value to those municipalities 
which are considering how a start should be made, 


GENERAL STrATRMOENT. 


+ 


1897. 1898. - Increase. 

Total capital expenditure . £46790 254,772 27.982 
Number of units sold 355,957 478,656 127,699 
Total maximum demand... 266 xw. 350 Kw. 84 Ew. 
Grose revenue .. ... .. £6,808 27,665 2857 

Gross profit ieee чн £3,358 44, 658 £1,300 
Average price per unit sold 460d. 877d. —73d. 


The revenue statement shows that the meter rents per unit sold 
` remained unaltered, but a slight increase is due to a small item 
appearing in last year's account for “supply of lamps” :— 


; 1897. | 1998. 
А Gross. Per unit. Gross. Per unit. Increase. 
Sale of current 


.. £6,680 — 4:50d. 27,488 877d.  —'794. 

Meter rents .. es se 128 hid 188 *09d. 

Supply ot lame 44 02d. 032. 

Bundry ee oo ee o ) TN Des AN * 2a 
Gross revenue ... £6,808 4:594, £27,060 388d. — 71d. 


— ИШ эеле. —— 


The public lighting at the beginning of the period under review 
comprises 85 arc lamps. The present number is 116, and 120 incan- 
descents are also in use. The units generated, &c., may be stated 
thus :— 


Public Private Total Used on Total 

lamps. supply. sold. works. generated, 
1897 ... 103,311 252,646 355,957 65,522 470,524 
1898 ... 147,077 326,579 473,600 71999 


575,131 


For the reasons indicated above, the comparison of costs cannot 
_ be made on a very definite basis, but attention may be drawn to the 
low values of the items, Ооа! at ‘3d; oil, waste, &o., at lees than 
id., and wages at less than id., with а total cost of just over 14. 
per unit show an extremely creditable state of things. 


Oosts o» PRODUCTION. 


1897. 1898. 
Gross. Per unit, Gross. Per unit. Increase, 
TM апе оше е d eee eee £598 
waste, water and en- Du 
ос еа ү КИ M" 163 *09d.  .. 
Salaries and wages іп. 


d in t d ° 
distribution. on an ) [II [TIO 875 44d. 
e arae] 
^ boilers, Аяна &o, : 370 19d. eet 
Works’ cost ... £3,188 215d.* £2,006 1:09d.* —°804.° 
Rent, rates, and taxes 195 ‘08d, 83 *04d. — 04а, 
Mtalarie of managing eng | 654 °88d.° 
neer, secretary, clerks, &с : 
General n 
те ы ie charges and | 1. о зи 154 cou. 
surance. 
Other expenses T ee 


eee 0.06 


ae 232d. £3,007 1:52d. — 


ey 


Total costs 556 


————— 


* Works’ cost, plus management, salaries, taken together in each case in 
estimating the increase " (= 2:15d. — 1:854, = :804.). 


The profit last year was sufficient to carry over £1,000 to pre- 
liminary expenses, while over £800 wae put to reserve fund. 


‘be held to 


Brazilian Submarine Telegraph Company. 


Tax directors’ report for the half-year ended June 30th, 1899, to be 
submitted to the general meeting on October 25th at Winchester 
House at 19 o'clock, reads:—" The directors submit the annexed 
accounts and balance-sheet for the half-year ended June 30th, 1899. 
The revenue for this od amounted to £119,960 12s. 2d., and the . 
working expenses to £21,909 3s, 4d. After providing £3,200 ба. for 
debenture interest and sinking fund, and £1 725 18s. 6d. for income- 
tax, there remains a balance of £02,435 5s. 44.; to this is added the 
sum of £15,801 9s. 4d. brought forward from December 31% last, 


making a total of £108,236 14s. 81. Farther expenses in connection 
with closer wor union with the Western and Brasilian —— 
Company, Limi and the London Platino- Brasilian Telegra 


Company, Limited, £635 9s. 5d, and a quarterly interim dividend. 
amounting to £30,898 19s., have bsen pud, and £20,000 transferred 
to the reserve fund. The directors now recommend the declaration of 
а final dividend of 33. per share, making, with the interim dividends, 
& total dividend of 6 per cent. for the year, and also the payment of 
& bonus of 2s. per sbare, both free of income-tex, which, together, | 
amount to £51,639 10s. . £5,062 16s. 3d. to be carried 
forward. The dividend and bonus will be yable on the 26th inst. 
Shareholders in the Western and Brazilan Telegra — Oompany, 
Limited, have sold to this company abont 95 per cent. of the share 
capital of the former company, steps are being taken to acquire the 
remaining interest. Notice of an extraordinary general mee is 
sent herewith. The auditors, Mesers. Deloitte, Dever, Griffiths & 
and Messrs. Gane, Jackson, Jeffreys & Wells, offer themselves for 


re-election.” 
At the close of this meeting, an extraordinary general meeting will 
pass, certain resolutions approving agreements, issuing 
certain capital, altering an article of association, and changing the 
name of the company to the Western Mic Oompany, Limite1. 


The Western and Brazilian Telegraph Company, 


Limited. 
Tur directors’ report, to be presented at the жайы ts be 
held at Winchester House on Tuesday, October 24th at 12 o'clock 


noon, reads: — 

“The directors submit their report and the accounts of the oom - 
pany for the half-year ended June 30th, 1899. The total earnings 
amount to £66.494 8s. 8d., as against £73, 692 13s. 10d., showing а 
decrease of £6,198 5з. 2d. compared with the helf. -year to June 30th, 
1898. The working expenses amount to £45,730 8s., as against 
£43,179 1s. during the preceding half-year. Inclading the amount 
brought forward tice December 318, 1898, and the dividend 
receivable upon the shares held in the Platino Oompany, 
and after providing for income-tax, the balance to the credit 
of the revenue коош is £30,001 39+, from which has 
been deducted £6,020 2s. 4d. for "interest on debentures and 
debenture stock, and £1,079 10s. has been placed to debenture 
stock redemption fand, leaving a balance of £20,901 10s. 8d. The 
directors now recommend е pram of 4s. per share, free of 
income-tax, for the half-year on ordinary shares, leaving a balance 
of £1,421 18s. 8d. to be carried forward. In the case of shares which 
have been divided into ‘preferred’ and ‘deferred,’ the 4s. per 
share now recommended be payable, vis , 3s. 0d. per share to the 
FF AE. i ok per cont. of 

8 o company, re about 95 per cent. o 
the capital, having exchanged their for shares in the Brazilian 
Submarine Telegraph Company, Limited, it уы now bai to 
liquidate the Western and Brasilian ing ns Geers otice of 

an extraordinary general meeting to be held for 5 
herewith, The dividend warrants will be posted on 24th inst.” 

At the close of the 


ordinary meeting, an extraordinary general 
‘meeting will be held to pass resolutions approving an agreement with 


the Brasilian Submarine Telegraph Oompany oe voluntarily 
and appointing Mr. W. Н. Axworthy liquidator 


The Cuba Submarine Telegraph Company, Limited. 


Tax directors’ report fot the C 30th, 1899, to be 
presented at the general meeting of shareholders on October 25th, at 
19 o'clock noon, at 58, Old Broad Street, H. O., reads:—" ithe 
directors beg to submit, duly audited, the balance-sheet and accounts 
for the half-ycar ended June 30th last. From these it will be ssen 
that the total receipts amount to £25,027 2s. 8d., and the gross 
expenditure to £7,257 2%. 10d.. leaving a sum of £17,769 19s. 10d., 
which, added to the balance of £4 ,212 7s. 8d. brought from the lat 
account, leaves £21,982 7s. 6d. at the credit of the revenue account. 
with rr с receipté show a 2. с 1 788 128. 9 as ее 
e corresponding o ear, W wero 
large, owing to the Bpaniah- American war. The 
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of £8,000 has been added to the fund, which | 
CCC STOCKS AND SHARES. 


. P 

shares will absorb £3,000, and leave £10,982 7s. 6d. out 
: recommend the payment of a 

dividend at the rate of 6 rer oent. per annum, and a 
bonus of дв. per share, on the ordinary sbares, both free of income- 
tax, the balance, £4,582 78. 6d., being carried forward to the current 
half-year. The cables continued in good working order until the 
beginning of the current half-year, when tbe Cienfuegos - Cape Orvs 
section became interrupted, the Саре Crus-Marssnillo section has 
sircealso given way, and arrangements are now being made for their 
repair. The те are in communication with the Foreign Office 
as to the company's claim for tbe cost of repairing the cables damaged 
during the Spanish-American war. The retiring director is Mr. 
Robert Kaye Gray, who, being eligible, offers himself for re-election. 
Messrs. Gane, Jackson, Jeffreys & Wells. O. A., the auditors, also 
retire, and offer themselves for re-election. Annezet hereto is a 
. comparative statement of traffic.” 


Prospectus.— Until Monday next, 28rd inst., the Baroe- 
lona Tram Oompany, Limited, is inviting subscriptions for 
£48,100 43 per cent. собе 016 debenture stock, and £50,000 5 per 
cent. cumulative prefersnoe capital in £10 shares, Our readers are 
aware that at the beginning of the year electric traction was 
inaugurated for a part of the system, and that since then the results 
of that section bave been very satisfactory. The capital now being 
offered to the public will be applied to paying for and completing the 
outlay on the conversion of the company's system to electric traction, 
for providing 40 additional cars, and other purposes. The offices of 
the company are at Winchester House, E.O., from which forms of 
application can be obtained. 
Limited—The 


Montevideo Telephone Company, 
report for the year ended July 31st shows a net profit of £8,227, 
after providing for working expenses in Montevideo and London and 
writing off amounts for bad debts, depreciation of stock and 
materials at Montevideo, and office farniture. To this amount 
should be added £2,603 bronght forward, leaving an available balance 
of £10,830. The directors proposed to transfer £2 500 to reserve, 
ine recommend a dividend at the rate of 24 per ce cent. annum on 

the ordinary share capital, £2,258 being carried f 


Stock Exchange Announcements.—Applications have 
been made to the Stock Exchange Committee to sppoint a NM 
settling day in and to grant a quotation to Metropolitan Blectric 
Supply Company, Limited—£125,000 34 per cent. mortgage deben- 
tore stock ; and to allow the following securities to be quoted in the 
Official List :— United River Plate Telephone Company, Limited—5 
per cent. cumulative preference shares of £5 each. 


The Inde-European Telegraph Company, Limited.— 
The board of directors have declared an interim dividend for the half- 
year ended June 30th last at the rate of 5 per cent. per annum, free of 
income-tax, payable on and after November lst next. The transfer 
bocks will be closed from October 17th to 31st, both inclusive. 


Globe Telegraph and Trust.—The directors announce 
an interim dividend of 1s. 9d. per share on the ordinary shares. 


TRAFFIO RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending October 14th, 1900, нете #849 168. 1d.; receipts for week 


ending October l4th, 1898, £894 2s. 04,; for half-year to date, 


418,808 88, 8d. 

The Bristol Tramways and Company, Limited —The receipts for the 
week October 13th, 1899, were 49,045 95, Tài eorrespending 
period, 1898, £2,664 не. 7d. ; increase, 2880 14s, Od. 


City and South London Баптау. Com Ihe receipte for the week 
ending October 15th. 1809, were £ 0817 week ending October 16th, 1898 
1.002; increase, £29. Total 5 yta for half-year, 1899, £15,214; C 
nerd corresponding period, £15,251, decrease, £37. 


The Dover Oorporstion Electric Tre 
ending October 14th, 1899, were 2200 25 22. 1 Id. a Octobar Te 
#182 Os. 10d.; increase, £18 1s. 9d. Total receipts date, 1899, 
2d. ; corresponding period, riod, 1898, 26,200 9s. eas deas P 185 
1868 4 ME of track open, 8 11 198, ll. Car miles run, 1899, 4 


M DES Did M Company.—The rece! ir Ше жк rr 
BUY October T8 18th, were ss follows:—D. U. T. Co., horse ON, 
1.247 118. 0d. ; ditto, el ectric oars, кыя 154 198. 7d. ; D. B. D. ' Co., ‘electric сап, 
4851 9a. 34. total. £4,258 19s. 10d.; last year—D. U. T 


со horse oars, 22 644 158. 9d. ; ditto, 2 cars, 2410 1s. 114.; D. B. D. Oo., 
electric cars, £908 14». 4d.; total, 28,969 198, Od.; increase, "£284 78. 10d. 
1 e to date, 467, 099 188. Id.; ; aggregate to date last year, £65,818 
38. 9d.; increase to date, £1,785 19s. 4d. Worked:—The mileage open ів 25 
mlie electrically, 19 miles by horses, ss against 19 miles electrically, 
and 80 miles by horses, for the corresponding period last year, 


The Halifax Corporation Tramways. — The receipts for the week ending 
October 15th, 1899, were £626. Miles of track open, 12. Oar miles 
run, 23,212. Number of cars, 21. The receipts for the week ending 
October 19th, 1898, were £222. Increase, £401. Miles of track open, 10 
Car miles run, 8,539. Number of cars, 10. Total receipts to date, lH 
m Eae 1899, £17,019; total receipts to date, 1898, from June 29th, 


The Liverpoo! Overhead Railway Company.—The receipts for the week ending 
October 15th, 1899, amounted to £1,524; corresponding week lest year 
21.388; inorease, £136. 


The South Staffordshire Tramways Com rg —The receipts for week ending 
October 18th 1899, were £706 14s. 9d. gregate receipts for 41 weeks, 
£27,371 148. 10d.; week ending October 14th, 1898, £460 


2s. 0d.; aggregate 
receipte tor 41 weeks, £25,921 24. 94, 


‘the renunciation letters issued by the company. 


Wednesday Evening. 

Oncom more a better tone throughout the electrical markets has to be 
chronicled. Fears of dearer money that were induced by the war 
scare are daily lessening, as the money market displays its regular 
surplus of cash awaiting weekly investment at 2 per cent. under the 
Bank of England minimum. The war itself, now that hostilities are 
actually begun, has acted as a bull point in every direction, anything 
being considered better than the horrible suspense which hung over 
the Stock Exchange a fortnight ago. It is generally considered that 
a short campaign will suffice for the Boers to feel their stupidity in 
kicking against the pricks, so that to discount peace is now allowable 
and prudent, Electrical shares, particularly telegraph descriptions, 
have, of course, fully shared in the better feeling that is abroad, and 
after the fall the markets stand on a healthier basis than they did 
prior to the shake-out. While there will be ups-and-downs before the 
Transvaal matter is settled once and for all it would seem pro- 
bable that the trend of inves‘ ment stocks is likely to be upwards for 
the next few months, and another factor that has to be borne in 
mind is the constantly increasing capital which awaits investment in 
this country. 

Coming to details, the principal feature in the electrical supply 
section is the dealing that is taking place in the new shares and 
fractions issued by the St. James's and Pall Mall Company. The 
whole shares flactuate between 15 and 2} premium, but there are 
many more sellers than buyers, for the simple reason that sbare- 
holders bave a rooted objection to odd numbers, and to take the 
little bonus which a sale brings is more tempting than to buy the 
extra shares required to make an allotment up to a round number. 
The same remarks apply with even more strength to dealings in the 
fractions. Hach “thirteenth” is worth about 2s. 9d. premium. A 
glorious muddle, by the way, has occurred with regard to stamping 
Whether it is 
necessary to attach a 6d. or a 1d. stamp to the document is being 
flercely debated, but we may here state that the renunciation of 
whole shares requires a 6d. stamp, but in the case of fractions, an 
ordinary 1d. one is all that is needful. 


City of Londons weakened upon a sale cf 50 shares by a broker, but 
immediately hardened when he found that he had made a mistake in 
his order, and attempted to repurchase them. Countys are } off, but 
the rest of the market shows no quotable change, with the exception 
of Bt. James’s shares, to which we have already referred, and which 
are now ex the rights to the new issue. 


As indicated in our introductory remarks, the telegraph — 
ment has largely recovered from its war-weakness. Easterns have 
taken the lead and are 6 points up, reckoning the dividend deducted 
last Friday. It has at last come to be recognised that war will 
benefit the company immensely, and its business, for the present at 
any rate, is hot likely to be hampered by the somewhat foolish 
restrictions now imposed upon customers as regards code facilities. 
Eastern Extensions are also better, the price being now ex dividend, 
and in the Anglo-American list both Anglo "B" and Ordinary 
exhibit an advance upon an idea that the stccks looked cheap after 
being marked ex. Brazilian Submarines have also improved upon 
the satisfactory report, but Commercial Cable stock has dropped 23, 
despite the vigorous defenders that the company has found against 
those who drew gloomy forecasts of its future when wireless tele- 
graphy shall come into more general use. Westernand Brazilians are 
soon to vanish from the market altogether, as 95 per cent. of its share 
capital has now been sold to the Brazilian Submarine. 


Railway and traction issues call for little comment. Metropolitan 
Districts have been rushed up by the clique which took them in hand 
not long ago, and the old reports abont what will happen after the 
line is electrified are again doing service. Buenos Ayres and Belgrano 
Tramway ahares are now quoted 5, fully paid, and Barcelona Trams 
continue in the neighbourhood of 14, the City having once more been 
restored to its normal orderliness. The new issue of capital will, it is 
thought, strengthen the company’s position, but the prospectus 
should have given more e with regard to the progress that is 
being mad e. 


Brush Ordinary are a good market, and have found supporters at 2. 
Electric Oonstruction, contrariwise, incline to dulness, and there are 
free sellers at the middle price. Elmores have relapsed, and it is 
stated that the bright hopes entertained not во very long ago as to 
the company’s near fature are not being fulfilled. 


Telepkone вї атев are iranimate, and in the Trust division Glcbes 
have succeeded in retaining their rise of last week. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Brook Closing Od | бшш 
Present ми от Dividends for Quotasi tetion ended 
ue ш V ман Dot. Leh. "балп, 
1896. | 1607. | 1906. Lowest 
124, 40010 African Direct Telegraph, 4 95 Deve: ac же ле LOD) cave isi * 100—104 |100 —104 95 d 
25,000 | Amason Telegraph, s "aper 10 | ... — ins 8— 4 8— 4 908 ies 
125,000 Do. do. 5 x, Debs., „Nos. 1 to 1,350 Red, 100 | ... ve S | 85 — 90 85 — 90 ET 
905,6 DU Anglo-American Telegraph ee Prof. #06 eee [I В 9, pd 18s 8 @ ә, 9s 61 — 64 61 — 64 xd 622 62 
8,047,220 Do. 6 Ф Pref ses ness Stocks 68 6 % |6 X acus 112 —113 xdj 1184 | 112} 
8,047,2201 Do. T Deferred...  .. sss Stock .. |188. V 144—1 141— 142 14 147 
206,151 | Brazilian Submarine Tel h es ш „ | 1017951795 | « | 14$— 151 | 15 — 15} 168 | 14] 
15.000 Do. Ё i 5 Ф Debs. 2nd series, 1906 ... = APE . 1107 m т T a 
Ohili one, o8 to 44, eee cee ose 000 : coe 2i— eee 
10,000,000 Commercial Os 100 | 8 @ 8 @ 8 185 —190 |180 —190 bes iis 
Rm по. Blarling 600 year 4 % 1 & Deb. Stock Red. тта 5 10² ү, du i 103% | 1024 
Conso. dated 7 Telephone Manufacturing 10. 2 eee IY, 
16,000 | Cuba Telegraph ... сае " ése ай | 10 | 8 7 8 $ 9 — 10 9 — 10 92 | .. 
Do. 10 % Pref. .. ee oo ja ..| 10 10 10 10 181— 194 | 184— 193 des "T 
12,981 | Direct Telegraph  .. T "n bye кн Б |4 4 i 4— 6 4— 5 T А 
6,000 Do. do. 10 95 Cum. Pref. sis i 5 10 10 sis 9 — 10 9 — 10 
30,000 Do. do. 44 % Debs. T $a wee [> O07] om. osse .. |108 —107 103 —107% | ... 
60,7101; Direct United States Cable i ..| 2018 9 | 88% | 88% | 114— 12 114— 12 | l| .. 
120,000 | Direct West India пае 25 Y Reg. Deb. se е |100] Pu .. |100 —108 00 —108 i se 
| 4,000,000 | Eastern Telegraph, Ord es „„ Stock GAA 7 W | 7 95 |146 —150 — 149 —154 | 162} 1483 
| 1,705,000 Do. s | Pret. B Btook 10 | .. |... | .. | 99 —102 | 99 —102 1004 99 
89,900 Do. Debs., yable August, 1899.. 100 | 6 6 ies vas as es 
1,482,268 Do. Mort. ‘Deb. Btook Red. stock 4 4 .. 118 —123 118 —123 m 
250,000 | Eastern Extension, Australasian d Ohina Telegraph ... | 10 |7 7 Т Ф | 14 — 143 | 14 — 144xd 143 144 


. drga. 1—1 ‚049 8 ‚976—4,826 po S 
64,400 Do. do. rg. Tog, 11,048, 8, 4,827—6, 100 5 5 .. 1100 —108 100 —103 б. тез 
820,0 UU. E Do. x 9 Stock те eee "M "Deb eee Stock 4 9 00 117 —122 117 —122 eee eee 
astern an р African Telegraph, 5 ort. А 
85,1001 1900 red. ann. drgs., E 08. 1 to 134 } 100 eos oon 99 —108 99 —108 eee 
46,5001 Do. Aca do. to bearer, 2,844 to 5, 100 658 = 
800,000 ре 4 % Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 ies .. |201 —104 |101 —104 e S 


4 

5 

4 
180237 | Globe Telegreph and Trust VVV 

06 өөө 008 eet өөө 1 ттт ( 

180,043 Do. 0 o^ Pref. e „„ „ | 10 |6 6 6 $ 16 —1 16 — 15] 
150,000 itis and Berm’ Cile, d T 10 10 . | 90 — 83 80 — 82 804 | . 
Halifax emu Mort. Debs. 
89,600 Ов. 1 to 1,200, Red. } pe eee soo ee 100 —108 100 —108 eon oes 


% 
| aoe ees 100 — 108 | 100 —103 


17,000 Buropean Telegra FTT! oes eee ee 0 10 10 % 48 — 52 48 — 52 ooe . ene 
100, 000 London — Brasiliae Telegra 6 % Debs. ... - 100 6 $ 6 7 wo. [166 —109 [106 —109 T - 
71,000 Montevideo Telephone, Limited, os. 1 to 71,000.. 14 ‘as : i i А Sag 
84,000 до. 595 Pref., Nos. 1 to 84,000 Bl wes T — 1 1 sès 
490,000 National Telephone, 1 to 400, 000 eee ees eee ooo 5 5j 6 6 5 = 5} 5 — 576 5 
15,000 Do. 6 Cum. lest Pref. [Il oes eee 10 6 å 6 6 13 — 14 18 ее 14 seo 
15,000 Do. 6 V Oum. 2nd Pref. ... 10 | 6 6 6 18 — 14 18 — 14 
250,000 Do. 5 Y Non-oum. 8rd Pref., 1 to 350,000 5 | 5 5 5 53— 58 — B 9i 
1,820,4711 Do. 84 % Deb. Воск Red. stock 33% | 34% | 83% | 99 —102 99 —103 | 101 | 100 
171,604 | Oriental Tel and Nieo., Nos. 1 to 171,504, fally paid | 1/5%15% 5 $— 1 2— 
100,000 Pacific and European Tel., 4 % Guar. Debes., 1 to 1,000... 100 4 % | 4 „ |108 —106 |103 —106 e 
11,889 Reuter’s #66 eee eec eon eon 8 5 5 . 7 — 8 7 — 8 x 72 ee 
55 Submarine Cables Теш "Um „„ 0 is 5 W e; . 1180 ary 127 —182 xd| 128 
, nited to hone eos eee eee 696 еге 4 — 44— ° 
151,7881 Do. do. ан eee eee 000 Stock eee see eee 104 —107 104 —107 eee ess 
200, 0001 Wost African Telegra 6% 100 6 8 M .. |99—102 |99—102 |100 | .. 
80,008 Weat Ooast of America, Ов. 1—80,000 and. 58,001——58,008 a coe eos ees 1— 1 1— 1 ace ees 
150,000 Do. do. 4 Debs., 1—1, Bras. Sub. Tel. 1 ces eon eet 102 —106 102 —106 ove eae 
$89,621 Western and B т ph AE Stock Bed. eee Stock 000 eee Ц 104 —107 104 —107 .. ee 
88,831 West India [T1] 10 1 eee 1 1 1 1 a 
84,568 Do. do, 6 % Cum. 1st Pref. .. 10 6 e .. |10}— 10} | 101— 1 100 | 104, 
«4,009 Do. do. 0 Oum. 3nd Pref. eee 10 6 6 oe == 84— eee 
‚ 80,0001 Do. do. do. 6 Nos. 1 to 1,800 | 100 | 5 5 * |104 —107 |104 —107 sss vee 
158,100] Western Union of 0.8. Telegraph, 6 Y Ster. Bonds .. | 100 | 6 6 .. | 98 —108 98 —108 ist ies 


ELECTRICITY SUPPLY COMPANIES. 


19,001 | Brompton & Kensington Elec. Lt. Вор., Ord., 101 to 19,761 Gj œ |4 6% i 8j 71— 83 e s 
12,000 Do. do. 7 % ‘Cum. Pref. вое 5 7 $ 7 — 10 9 mud 10 9; ede 
80,000 не Oross and 8 Supply т 5|6 7 8 LÀ 10 — 11 10 — 11 e T 
20,000 do. do. 4j % Cum. Pref. б ove eve eee 6} 6 2" в eee oot 
84,000 с ee eder Supply, Ord., eee eee өөө eos 5 5 6 6 V 71 — 8) 71— | 84 8] am 
100,000 do. Y Deb. Stock е oe Stock 44 44 eos 110 —112 110 —112 "nn oes 
60,000 ону of London Blctrio Lighting, ра О ОРЕ 10 7 10 в 11 — 12 11 — 18 lAl lig 
40,000 Do. : Oum. Pref., 10,6 6 6 194 — 184 124— 184 13A) 135 
400,000 Do. 54 Deb. Stock, Boc 1 м £116) ‘all paid | ..|5% 5 125 — 26 —180 
40,000 | County of Lond & Brush —40,000 | 10| ^ ^ nil 102— 1 104— 11 1048| 103 
20,000 Do. do. do. , 0,001—60,000 | 10 6 6 6 % |13 — 14 13 — 14 13} | 134 
220,000 Do. 4% Deb. Stock, “Prov. on (280% to be paid) Rd. sis 81 — 84 81 — 84 83} | 824 
20,100 Edmundsons Elec. Oorp., Ord. Shares eee 5 eee 5 y^ 7 % б — 54 Б — е 
110,000 | London Electrio Supply Corporation, Limited, Ord. iss 8| ... vee wet | 8$— 4 81— 4 
‚050 Do. с do. te 5| .. ..[695,| 6}— 9$ 061— 62 65 
100,000 Do. do. 4% lst Mt. Db. Stock ва, Stock aes .. 105 —107 105 —107 
„500 | Metropolitan Eleotrio Bupply, 101 to 62,500 eos 10 5 6915 25 | 15 — 16 15 — 16 158 | 153 
22, 500 Б Nos. 62,501 to 85,000 . 10 | ... = 14 — 15 14 — 16 
220,0007 First Mortgage Debenture Stock | ... 4 44 117 —119 |117 —119 
6,452 Notting po Blectrio hting eee eee 10 4 6 6 15 ==" 16 16 = 16 
81,980 | St. anc i and Pall rA Electric Light, t, Ord. 885 5 103 [149 1144 16 — 17 15 — 16 154 | 154 
20,000 7 95 Pref., 30,081 to 40,080 5 7 r3 fi 0 9 — 9} 
65,000 South London Eleotziolty È Bupply, Ord., 24 paid ... an 8j 
79.900 | Westminster Electric Supply, Ord., 101 to 80,000 i 519% 
* Bubject to Founder's Shares. t Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are full Dividends paid in deferred share warrants, uu MET найы айа 
Dividends marked | are for 1 year consiating of the ister pant of ene year and the the Gest part 
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SHARE LIST OF ELECTRICAL COMPANTIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Dividends f 10 Wr 
NAMB, oF otation доош 
Issue. Share. the last three years, t. Lith. 18th Oct. Len, 1809. 
: 1806. | 1897. | 1898. | Highest. | Lowest. 
60,000 алиш © A" shares, Nos. 1—€0,000 are ivi Vis 1|10 95110 Ø% ... 21— 8} 21— 8} e 
90,000 43 Ф Ist Mort. Deb. Stock Red. s Stock rT .. |.95 —100 96 —100 aya eae 
80,000 British ‘Mectric Traction "NC AOE! ges з 6 % 17 — 18 164— 173 174 | 17% 
30,000 Do. do. 6% Cum. Pref. 90,001 —60,000 10 | ... - .. |18$— 144 |182— 144 | 144 | 18j 
200,000 Do. do. 5 Ф Perpetual Debenture Btook ... Stock s .. 125 —128 125 —128 1283 
40, 000 British Insulated Wire Ord., Nos. 1 to 40,000 ... 5 a js .. | 11 — 12 11 — 12 2 
27,600 Do. do. 6 Y um. Pref. Nos. 1 to 27,500 . бо aks ЗЕЯ .. | 64— 62 97 6g ak 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 Bind | 3 6 7 lj— 2 li— 2i 2 
90, 000 Do. do. Non cum. 6% Pref. , 1 to 90,000 2| 4 t % 6 6 24— 28 91— 28 2M| 2 
126,000} Do. уы 4 erp. Deb. Stock Stock e. 109 —113 109 —113 111$ | 1102 
50,000 Do. Ar ad Deb. Stock Red. Stock 104 — 107 104 —107 wee " 
20,000 | Callender's Cable бош shares, Nos. 1—20,000 .. 5 | 10 0% 14% 15 5% rum ma 184— 14 143 18 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock 112 —115 ae s 
85,250 | Central London Railway, . Bhares TM оё we | 10 | ... T e 110 — 105 10 — 104 104 | 103 
178,808 Do. do. do. £8 paid eee [IIl 10 00 eee eee eee ee eee 
61,088 Do. do. Pref. half-shares к bé 5 es Sa a 5 4— 5 50 
71,447 Do. do. Def. do. m e "S 5 54 5— 5 "m i 
630,0001| City and South London Railway... ... Stock 1 14% 24% ^im 66° | 68 — 66 ipi T 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 sec | 10 SI 6% 64— 6{ v ; 
82,098 юар & Oo., Bk P 52108 55 8| ... m ivi 4 84— 4 ЗН] 38 
o. 5% 1st Mort. Reg. De в., to | EX = 
100,000 £100, and 901 to 11,000 ot £50 Red. "E MT. svi .. |100 —108 |100 —108 i 
99,261 | Edison & Swan Utd. El. Lgt., ca” shares, #8 pd. 14099,26 515 e 6 Ф 2 — 2i 2 — 2 з 
17,189 го до. до. '! A" Shares, 01—017,189 5 5i 6 6 4— 6 4— 5 ‚ 
844,028 до. do. 4 % Deb. Stock Red. eee 100 T me 95 — 97 95 тт, 97 964 eee 
112,100 Blectzio Construction, 1to112,100 ... — газ ins 2| 5 $ 6 7 6 $ 21— 28 24— 98 Vs А 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000  ... 2| 7 7 7 8 — 8 8— 8 9d | ... 
140,800 Do. do. 495 Perp. Ist Mort AES Btock  ... |Stock "n .. 103 —106 [103 —106 108 | 105j 
91,196 | Elmore's Patent Oopper Depositing, 1 to 70,000 ... SE 2| .. A iss — f — T "S 
9,6001 Greenwood & Batley, 7 95 Oum. Pref., 1 to 9,600 ‚| 10} 7 7 7 11 — 18 11 — 18 
15,000 Heer (W. т) Тотар Works, Le sis P .. | 10 | 10 12 14 А . 
8,000 do 7% Pref... ..| 10| 7 7 7 à is 
50,000 Do. do. do. 44 Mort. Deb. Stock. Stock 4j 45 .. |110 —118 |110 —113 T 
50,000 India-Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 10 10 % 21 — 22 21 — 22 214 | ... 
, Liv er poo 0 verhead way; eee eee ove 0 8 8i— 8 5 • es 
10,000 0 do. Pref., £10 paid aus .. | 10| 6 4 5 5 Ф 131— 133 1 18 
87,850 Telegraph: Construction and Maintenance . „| 12 | 16 15 16 37 — 41 87 — 41 388 371 
150,000 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . 100 ... " .. |108 —106 |108 —106 105 T 
18,400 | Telegraph W Ord. Nos. 6, 601 to 20,00 Bal us CUNT 9]— 9 9j1— 9 sis 


18,400 Do. do. 55 Cm. Prf. Nos. 0,601 Чо 20,000 Б ase s sis b)j— 6 51— 6 ae : 
540, mi Waterloo and City Railway, Ord. Stock  ... Kes * | 100 | ... ns 8 91100 —108 |1101 —104 1021 | 100 
. i 


+ Quotations on Liv 1 Stock Exch t Unless otherwise stated all shares are fully paid, 
Dividends marked § are for a year consisting of the latter рагі of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES ХОР OFFICIALLY QUOTED. | 
ham Electric Bupply, 1 £5 (fully paid) 8—10. Kensington and Knightsbridge Hlectrio Lighting, Ordinary Shares 
British e 9—10; 7 % Pref., 94—10). £5 (fully paid) 121—133; lst Preference Cumulative 6%, 25 
Brompton and Kensington, 5 EA Debentures of 2160 105—108. (any id) 74—7%. Debentures, 104—107. Dividend, 1808, 
National Hleotrio Free Wiring, 108. paid, 6s.—8s. Shares 10 
Smithfield Market Electric, 1—3. eT. Parker, £10 (fully paid), “188. 
* From Birmingham Share List. Bank rate of discount 5 per cent. (October 5th. 1899). 
MARKET QUOTATIONS, Wednesday. October 18th. 
а н РРА b Я . ч. ee ee ee per TS B 5 ee 
п Г] Kho ee ee per сті. . = ee н 0 ee r е * е е 
oe ee ee per owt. 40. Ld өө g Copper Dars ee per ion £88 £88 
а 85 oe ee рег cwt. 82/- 83/- es g Wire бый pis ee por lb 3 10. 
а [1] Salphurio oe ec ee per owt.) 5 6/0 eo ; : per ton £58 
« Ammoniao, Bal oe per owt, 85'- ` 85" oe Rod. „ per ton #88 £88 
а жашо; Marais (orystal) . .. рег ton 495 825 са 4 German Silver Wire .. +e per lb. 1/6 1/6 
per ton £23 298 ER h Gutta-percha, fine .. .. регі. 6/- 6 
x Bleaching powder .. рег ton 26 10 26 15 158. ine, "^ India-rubber, Para fine ee Por Ib. 4/24 to 4/5 | 4/24 to 4/5 
a Bisulpbide of Carbon . +. рег ton £15 £15 ves 1 Iron, Charcoal Sheets per ton 818 
a Borax oe А . per ton £16 10 £16 10 e í , Pig (Cleveland warrants) per ton 68/10 68/11 1d. dec. 
в Bensole (90 % e ee vce Per gal. ц» q/- i „ Fo 8, оар to eise per ton | From £11 | From £11 
в н (50 Т .. per gal. 5/6 5/6 ко í , Scrap, heavy per ton | 60/- to 55/- | 60/-%о 56/ E 
а Copper Sulphate .. à .. рег ton £26 £25 10 108. ine. 4 Wire galvanised No. 8.. per ton 814 5 £14 5 
a Lell, Nitrate өө .. рег ton £25 £24 20s. inc. g Lead, Englis n T ee per ton #16 15 £16 10 5s, ino 
» White Todd өө .. рег ton | £81 £81 oe g Shee ec .. porton | ` 418 10 618 10 
1 .. per ton £2710 £27 10 à m Manganin Wire No. 238..  .. perlb. 8/- ° 
a Melhylated Spiri po'o p Per l. 89 2/9 s g Mercury per bottle) 48176 | 48176 Ө 
а Марыа, Bo vent (90 % at | d Mica (in origina! CA 368), small per lb. | 94. to 64. | 2d. to-6d. {.. 
1 Bid .. per gal | 5/6 5/6 T d „ » » medium per Ib. 1/910 2/6 | 1/9.to 2/6 T 
a Potash, ichromate in ‘casks. per lb. d. 4. ee d " poise per lb. | ‘8/6 to 7/- 8/6_to.7/- 
в „ Oaustio (75/90 % „ рег ton 24 £24 90 р Рһозрһог Вгопге, pan castings per lb. | 1/1 to 1/4 1/1 to 1/4 
a Bisulphate  ..  .. per ton £85 £35 T p rolled bars & rods per lb. | 1/1 to 1/4 | 11% 1/4 
a Bbellao . per owt. | 68/- 68/. ee р гра = & sheet per lb. | From 1/2 i Жы os 
a Sulphate of "Magnesia .. .. рег ton £4 10 £4 10 ec о Platinum ә ee рег os. £8 11 88 10 IS. inc. 
a Sulphur, Sublimed Flowers .. рег ton #6 £6 © p Silicium Bronze Wire . per lb. ое. to Pty под. to ha T 
: n Lens vered .. ber ton £510 £5 10 ё í Steel, Magnet, acer ію desc pn S lon 
10 f. por ton £5 £5 is í Steel, Magnet, in os vi 456 E e* 
а Boda, Causis white 709/) .. per ton £710 £7 10 i: gTinblook..  ..  .. . per ton 2149 B150 10 | 80s. deo. 
a н ee ee ee per ton £8 £3 ee g ПП foil ee 0 0 ee per Ib. 179 179 oe 
а „ SBlohromate, casks es per lb. | 214. 21d. Ps n „ wire Nos, 1 to 18 .. per lb. 1/11 1/11 
MET 8, &o | p White Anti - friction Metals— 
ALS, . | “White Ant” brand 0 0 “£70 | 240 to £70 
Aluminium Wire, in ton lots.. per ton £224 £234 Ji і Yarns, Cotton, Bin ү f ) ре iD. 711. 
" Sheet, in ton lots. per ton £191 £191 T j n Best Fi lax, por lb. { J. 43d. T 
p Babb tt'a metal ingots per ton юзю 4100 коо 100 és J n»n Hemp, r 10 ibs. . per lb. 891. d. oe 
с Brass (rolled me 2" to 13") basis per Ib. | 14. ae j h Russian, 10 lbs. per il lb. 441. +e 
€ „ Tubo (brazed) .. .. por lb. 103 1. 10 1 » j Jute, 180 Ibs. rove — .. per ton | £13 10 13 10s. inc. 
€ „ Wire, basis T .. per Ib. Bhd. 844. - | k Zino, Sheet (Vielle Montague bud.) p.t. £27 
NUOHMIONE supplied by { Quotations supplied b otations supplied b 
Messrs. d. Boor & Oo. | f The India-Rubber, Gutta-Percha, and qa * Measrs. Morris orris Ashby, Limited, 
ò The British Aluminium Company, Ute, Telegraph Works Company, Lid. m Messrs, W. T. Glover & Oo. ч Lid. 
с Messrs. Thos. Bolton & Sons. Messrs, James & Shakespeare, n Messrs. P. Ormiston 4 
q Messrs, F, Wiggins & Sons Messrs, Jackson & Till, o Messrs, Johnson, Matshey * Оо, Ltd. 


i Messrs. Bolling & Lowe, The Pbosrbor Bronse Com Lid. 
Mesers. Henry О, Teo & Co. Р osp pany, 
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ELECTRICAL UNDERTAKINGS ІМ 
RUSSIA. 


Im an article in the Western Electrician, Ohicago, the present position 
of the electrical iodustry in Rissia is dealt with as follows :— 

The electrical industry in Russia in the form of stock companies 
is chiefly a creation of foreign, especially German, capital, and of 
а quite recent date. Only 10 years ago Rassia had but one electric 
stock company, the Blectric Lighting OR раду of Bl. Petersburg and 
Moscow, formed in 1888. All the others have come into existence 
during the last five years. At the end of 1898 the number of com- 
panies amounted to 20, five of which were purely foreign companies, 
while the rest of them, іп name at least, figured as Russian concerns. 
Ia the latter class is the Electric Lighting Company, which was 
formed with a large share of Garman capital by the firm of Siemens 
and Halske, of Berlin. In 1896 the declared stock of the company, 
valued at 4,100,000 rub'es, was exclusively subscribed for in Germany. 
(A ruble is valued at about 52 cents in American money.) 


In 1894 the firm of Bawitski & Strauss, of Kieff, was converted into 


a stock company with a capital of £450,000 rubles. The company 


supplies the of Kieff and Poltava with electric light, and 
farnishes power for indastrial pu Daring the first three years 


of the company's existence dividends of 8 per cent., 1 per cent., and 


6 per cent. were paid, while in the last two years no dividend was 
paid. In the same year, 1894, the Rassian Company for ths Utilisa- 
tion of Electric Power (capital 500,000 rubles) was formed. Tais 
company did not begin active operations until some years later, and 
the t of these operations was not a financial success. 

Then followed in 1895 the Electric Company M. M. Podobsdow. 
At first this company seemed to devel vourably; for the first 
year a dividend of 4 per cent. was realised, and the stock was fora 
time the object of keen speculation on the St. Petersburg Bourse. 
Then a 55 took place, and at ent the company 
is in an em d position. Ia 1896 the Electricity Compan 
was formed at Warsaw (capital 1,200,000 rubles) by bankers an 
manufacturers of Warsaw. It has so far baen suocessfnl, although 
no dividends have been paid as yet. Then came the Russian Elec- 
tric Railway and Ligh Company, formerly R. v. Hartmann & Oo. 
(capital 1,000,000 rubles). This company was formed for the 
the electrio railway at Nischni-Novgorod, at 

Great Pan-Ra Fair of 1896. Its first year of existence 
closed with a considerable loss. 

Mention should also bs made of the following-named companies, 
which have never been in орана or only during the last year, so 
that no account of their business can as yet be given: Russian 


‘Blectro-mechanic Oompany (capital 4,570,020 rubles), ће principal 


object of which is to baild and operate locomotives and electric 
railways on Jean Jacques Heilmann's system, the stook being 
chiefiy in the hands of Frenchmen; Russian Accumulator Works, 


"Tador, with a capital of 600,000 rubles; Northern Electric Oom- 


pany (capital 1,200,000 rubles), for the electric lighting of the 
suburb, Wassili-Ostrow, near Bt. Petersburg; the Wu»xen Company 


. (capital 5,250,000 rubles), for the utilisation of the waterfalls of the 


River Wuoxen for electric power, and in which a good deal of 
foreign capital is represented, a large sharcholder being the firm of 
Brown, Boveri & Co., of Baden, Switz srland; the Bt. Petersburg Com- 
pany for the Utilisation of Water-Power for Hilectric Purposes 
(capital 6,000,000 rubles), for utilising the power of the waterfalls 


near Narva and of the Imatra. Then come the Siemens & Halske 


Rassian Blectro-technical Works (capital 4,000,000 rubles), aud the 
Rasian Electric Company Uaion (capital 6,000,000 rules), both of 


' which are chiefly dependent on German capital. 


Of the foreign companies rating in Russia three are Balgian, 
viz, Compagnie Centrale d'Eleotricité i Moscou Eclairage de В}. 
Petersbourg and Oompagnie de Traction et d'Electricitó ; two are 
German companies, the Helios Electric Company, of Cologne, and 
the General Electric Company, of 8. Petersburg. Of these com- 
panies, the first-named supplies the city of Rostov-on-Don and 

ekaterinburg in Southern Hassia with electric light; it has been 
very successful, clearing 82,522 franc; ia 1896-97, from a capital of 
1,509,000 france, and 109,588 francs in 1897-98. The ешр де 
Traction et d' Elec ricité has a half interest in the street railways of 
Tula, Kronstadt, Reval, Viloa, Minsk, Woronesch and Samara. 
8t. Petersburg is the principal field of operation of the other three 
companies. They supply power chiefly for lighting and 
industrial porpora, 

It qe alto be mentioned hoe several с the пазаве са 
street railway companies, strictly speaking, belong to this с CA- 
tion, as some .of the newer ones not et build electric street rail- 

ht and electric power. 
hus, it is evident that everything of any importance in the elec- 
tric industry owes its existence бо foreign capital and foreign enter- 
prise. The domestic companies have not succeeded in any respect 
and are of no importance. The combination formed lately in Barlin 
for electric enterprises in Russia will probably still more strengthen 
. and increase this state of affairs. Of the above-mentioned firms the 


following named are members of this newly formed syndicate: 


Electric Lighting Company, Biemens & Halske and the Union. 
Taking the influence and financial power of the International Com- 
mercial Bank of St. Petersburg into consideration, there is little 
doubt that the new combination will occupy a prominent position 
among the electrical industries of Russia. The syndicate bas a 
capital of 20,000,000 1u*les. The board of directors consiste of 
seven members. The headquarters are at 85, Petersburg, and the 
b g house of Rotbschild Freres, of Paris, is also represented. 

Socié'é d'Etudes Russas, of Paris, and the Franoo-Russian 
Electric Company, of Geneva, Switzerland, ате also interested in tha 
syndicate. 


The imports of all kinds of electrical machinery into Rassia are 
steadily increasing. The latest available statistics on the total impor- 
tation are those for the year 1897, when the imports of dynamo-electric 
machinery alone amounted in value to 1,733,000 rubies, as against 
1,214,000 in the previous year. About two-thirds of this trade is in 
the hauds of German manufacturers. 


ELECTRIC LIGHTING PROVISIONAL 
ORDERS. 


TRI following is the form of provisional order under the Electric 
Lighting Acts, 1882 and 1858, to which reference was made in our 
" Notes” last week :— 
PROVISIONAL ORDER 
. (SESSION ) 


PROVISIONAL ORDER 
GRANTED BY THE BOARD оу TRADE UNDER THE ELECTRIC LIGHTING 
Асте, 1882 AND 1888* то (name of Undertakera) 


- IN. RESPECT or (name of borough or district in which the area of 
supply is situated). 


1. This Order may be cited as the 


Electric Lighting Order, 19 , 


9. The provisions contained in the Schedule to the Electric Incorpora- 
Lighting (Clauses) Act, 1899 (with the exception of Sections 88 tion of the 
and 84 of that Schedule), are incorporated with and form part Electric 
of this Order. | Lighting 

(Clauses) 
Act, 1899. 

3. The Undertakers for the purposes of this Order and within Under. 
the meaning of Section 9 of the Schedule to the Electric Lighting takers. 
(Clauses) Aot, 1899, are the; 


4. The ares of supply for the purposes of this Order aud within Area of 
the meaning of Section 4of the Schedule to the Electric Lighting supply. 
(Clauses) Act, 1899, shall be the area which is described in the 
First Sshedule to this Order, and is more „ delineated 
on the map deposited together with this Order at the Board of 
Trade by the Undertakers, and signed by an assistant secretary to 
the Board of Trade. - 


5.§ Subject to tbe provisions incorporated with this Order, the Power to 
Undertakers are specially authorised by this Order to break up break up 
streets not repairable by the local authority which are mentioned streets, &c. 
in the Second Schedule to this Order, and the railways and tram- 
ways which are also mentioned in that Schedule. 


6. The streets and parts of streets throuzhout which the Under- Compulsory 


Bhort title. 


takers are to lay down suitable and sufficient distributing mains works. 


for the purpose of general supply within & period of two years 
after the commeacement of this Order, as mentioned in Section 21 
of the Schedule to the Electric Lighting (Clauses) Act, 1899, ure 
those mentioned ia the Third Schedule to this Order. 


7. The maximum prices which may be charged by the Under- Maximum 
takers as mentioned in Section 32 of the Schedule to the Electric prices. 
Lighting (Clauses) Act, 1899, are those stated in the Fourth 
Schedule to this Order. 


8i. The sum to be deposited or secured ín pursuance of Section 5 Deposit. 
of the Bchedule to the Electric Lighting dre Act, 1899, : 
is pounds. 


9. This Order shall come into forca upon the day when the Act Comum nc» 


.eonfirining this Order is passed, and that day, for the purposes ment of 


of the Elactric Lighting (Clauses) Act, 1899, shall be the oom - Order. 
mencement of this Order. 


[N.B.—Where an Order is granted to a Company or person 
having overhead wires already installed, a clause will be inserted 
providing for their removal, except in special circumstances.) 


FIRST SCHEDULE, 
€ Area of supply 


SECOND SCHEDULE, 


List of streets no$ repairable by the local authority, railways, and tramways 
which may be broken up by the Undertakers in pursuance of the special powors 
granted by this Order. 


(a) Streets: 
(b) ** Rallways: 
(с) Tramways 


THIRD SCHEDULE, 


List of streets and parts of strects throughout which the Undertakers are to 
lay down suitable and sufficient distributing mains for the purposes of general 
supply, withia a period of two years after the commencement ої this Order— 


— — en 


excepted. | 

: A company registered under the Companies Acts should be so described, 
and the address of the registered office should be added. | 

$ Sce Section 12 of the Schedule to the Eleatric Lighting (Clauses) Act, 1:99. 

This provision is not required in the case of an Order granted to a local 
authority. 

* Where the area of supply consists wholly of recognised areas of govern- 
ment, such as boroughs, districts, or parishes, it will ba described accordingly. 
In other cases detailed boundaries must be inserted, and & provision added, 
that in the case of ditference between the description in the Schedule and the 
area аз delineated on the deposited map, the latter is to prevail. 

** In ordinary cases the level crossings must be specified: In the casc of a 
light railway or other railway running along the highway on the level, the length 
and position of the railway must be described, 
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FOURTH SCHEDULE. 


Maximum Prices. 
In this schedule— ; 
The expression "unit" shall mean the energy contained in а current of 
LON amperes flowing under an electromotive force of 1 volt during one 
our. 
SECTION 1, 


' Where the Undertakers charge any consumer by the actual amount of energy 
supplied to him, they shall be entitled to charge him at the following rates per 
quarter :—For any amount up to 20 units, 18s. 4d.; for each unit over 20 units, 8d. 


. SECTION 2. 


Where the Undertakers charge any consumer by the electrical quantity oon- 
tained in the supply given to him, they shall be entitled to charge him according 
to the rates set forth in Section 1 of this schedule, the amount of energy sup- 
plied to him being taken to be the product of that electrical quantity and the 
declared pressure at the consumer's terminals, that is to say, such a constant 
pue at those termidals as may be declared by the Undertakers under the 

oard of Trade regulations. i 


SOME ELECTRIC STREET RAILWAY DATA. 


By HABRIS J. RYAN, 
Professor of Electrical Engineering, Cornell University. 


Durning the sp of 1899, copies of a question form for gathering 
statistical data relating to the construction and operation of electric 
street railway plants were sent to the managements of some of the 
planta in our country with the request that they be filled in with the 
requisite data and returned to the writer. Ia this request it was 
stated that average results of the replies.would be published. Replies 
were received from 12 plants that were fairly complete. The data 
from eight of these plants have been averaged as far as possible. 
The results form the composite answers to the questions in the form 
м given below, which was originally sent to the management of each 
pian | 

1 oe pep Weg л — n mean that ge 
answer app o plants aggrega capacity those percentages оѓ 
the total average daily kilowatt output for the eight plants. 


BUILDINGS. 


Biz» of complete рле house, 319 feet х 574 feet ; 183,500 square 
feet. Engine and dynamo room, 240 feet x 440 feet; 105,000 square 
feet. Boiler room, &о., 188 feet x 440 feet; 82,900 square feet. 

Constructive m :— 

Foundations: 370 per cent. masonry; 23:2 per cent. concrete; 
29:2 per cent. concrete and stone masonry; 6 per cent. brick in 
cement ; 4'Ó per cent. not р 

Walls: 76:8 per cent. brick; 12:2 per cent. pressed brick front; 
enamelled and pressed brick in engine room; 11:0 per cent. steel 
structure filled with brick. 

Roof: 122 per cent. tile with tar and felt; 11 per cent. matched 
pine on steel structure; 20:5 per cent. composition tar roof; 6 per 
cent, wood asphalted ; 4-6 per cent. wood; 10 5 per cent. slate, steel 
trusses; 16:5 per cent. slate over engine room, oonugated iron over 
boiler room; 18:7 per cent. slate on pine sheathing supported on steel 
trusses and purlins. 


Floor: 187 per cent. vitrified tile laid on concrete arches and up- 


ported on steel I-beams; 16`5 per cent. concrete; 105 per cent. wood 
in i eem rocm, cement in boiler rooms; 23 2 per cent. mill construc- 
d wood finish ; 24:5 per cent. wood; 6 per cent. wocd covered 


25 barns: 70:8 per cent., 444,645 square feet; 21 per cent. no 
report. 
Бераг shops: 78:9 per cent., 83,722 square feet; 21:1 per cent., no 
report. | 
Oost of power house, building only, no reports. 


Powzgm Housm EqQuiPMENT, MECHANICAL. 

Engines: Total number of engines, 46. 

Types of engines: 1 (125 нр) bigh speed; 4 (2,100 нр.) Porter 
and Allen; 16 (12,200 н.р.) American-Wheelock; 1 (1,200 н.р.) 
Green-Wheelock compound condensing; 12 (9,250 н.р.) “ Corliss” 
or “simple Corliss”; 3 (1,200 н.р.) simple Corliss condensing; 5 
(3,650 н.р.) Corliss compound condensing ; 4 (2,400 н.р.) Providence- 
Green tandem compound condensing. 

Average rated н.р. of each, 700; aggregate rated H.P., 32,125. 

Condensing, 8,450 H.P. ; non-condensing, 23,675 H.P. 

Cost of engines erected, including foundations: Simple non- 
condensing, 15,550 н р. ; cost 214:88 per E р. 

Tandem compound condensing, 2,400 B. P.; cost $29°66 per н р. 

Number of spare unite, 14; total 1. H. p., 9,250. 
poe Total number of boilers, 106; steam pressure, 100 to 


Rated power :— 

Fire-tube boilers, 19— 3,800 нр. она ... 100 lbs. 
Fire-tube boilers, 19—3,800 ... PA a sx 110 4 
Fire-tube boilers, 24—7,200 нр. ... TM . 115 „ 
Fire- tube boilers, 6—750 E р. aes M . 120 7 
Water -tube boilers 6— 2,250 н P.  ... iss .. 100 „ 
Water-tube boilers 7—2 650 or... T — 1002 4 
Water-tube boilers 23—5, 950 H. 7. 125 


Total fire-tube boilers 65—14,15) K P. ... 100 Ibs. to 120 
Total water-tube boilers 36—10,850 н р, 100 Ibs. to 125 
Total Oahill vertical boilers 5--1,250 Hp. ... “> 120 „ 


* Paper read at the New York Street Railway Convention. 


Aggregate capacity of boilers, 26,250 нр. ; 
Number of spare units, 24; capacity, 6,725 н.р. 
Bteam fitting and appliances :— | 
> риаш of steam piping: 89:6 per cent. single; 105 per cent. 
ouble. 


Natural draught: 100 per cent. use. 

Forced draught: 89:5 per cent. do not use; 10:5 per cent. use. 

Hand firing: 58:1 per cent. use. ү 

Mech atokers: 419 per cent. use. 

Ooal conveyors: 297 per cent. use. 

Ash conveyors : 463 per cent. use. 

Economisers : 15 6 per cent. use. | 

Oost peel ры cent. fire-tubs boilers with natural draught, mechanical 
кош and ash conveyors, installed about 1897, cost $19°75 per 
rated НР. 

Sammary :— 
Oost of steam plant, including e agree boilers, piping, and all 
auxiliary apparatus, erected and y for operation: 17,950 EP.; 
total cost, $816,514, or $45.50 per rated R. .; varying from $29.10 to 


, 950.90, according to date of installation and nature of equipment. 


Power House TUM, ÉLEOCTHICAL. 


Generators :— 

Total number of generators, 54; aggregate capacity. 25,990 xw ; 
17 gonerators, direct driven, 11,000 xw. ; 21 generators, belt driven, 
4,530 Kw.; 16 generators, rope driven, 10,400 Kw. 

; A NC daily load, 9,608 xw.; maximum, 14,437 Kw.; minimum, 
Г KW. 

Number of spare units, 17; capacity, 7,090 Kw. 

Cost of ‚ including foundations, &c. :— 

8—4,600 xw.—direct connected, cost $23 per Kw. 

16—10,400 xw.—balted, cost $13 per kw. 

Switchboard :— 

Number of generator panels, 59; feeder panels, 131. 

Cost of switchboard erected, ircludiog necessary apparatus, &0.:— 

1. Generator panels: No report. 

2. Feeder panels: 16`5 per cent, $1.65. 

3. Total: 23:2 per cent., $3,600. 

4. Per Kw.: 232 per cent. 3.46, 

Recording instruments, 64'4 per cent. use. 

Wattmeters, 84'9 per cent. use. 


Bummary .— 

Oost of electrical equipment, including generators, switchboards, 
wiring, &0., erected ready for operation: 15,050 Kw., cost $18.95 

т KW. | 
Р Grand — 
. Oost of completed station and all contents: Excluding land, 
15,050 xw., cost $75.25 per Kw. | 


-— Roa AND EQUIPMENT. 

Mileage: 584 per cont. bave 213 miles of road and 335 miles of 
track; 251 per cent. 138 miles of track, single or unspecified ; 165 
per cent. not reported. 

Rails: 187 per cent. 60 feet, 90 lbs. girder; & few 60 feet, and 
others 30 feet girder and T, ranging in weight from 35 to 107 lbs. 

Track foun : 29:2 per cent. dirt mostly, ballasted to some 
extent with crushed stone; 255 per cent. macadam; 4'6 per cent. 
slag; 105 per cent. eartb, ashes, broken stone, concrete; 187 per 
cent. 90 1bs. 60 feet girder rails with broken limestone ballast 6 inches 
* . ae generall rods riveted in si 

onds: А у copper voted; vary in siz3 
from No. 4 to two No. 000 B. & 8. per rail joint. 

Supplementary wires: 23:2 per cent. have 35 per cent. in excess 
of feeder copper. 

Ties: 6 x 8 inches x 7 feet average; mostly oak (a few chestnut) 


. spaced 24 inches с. to с. Та one instance steel tires 18 х 7 inches 


x 5 feet 6 inches, spaced 10 feet apart and laid in concrete were 


used. 
Paving: Depends entirely on local conditions. 
Per mile of track. 
Р Single. Double. 
Coat of all material used ... ET tvs „ $6,800 $13,600 
Cost of all labour required to instal .. 3.080 6,160 
Oost of paving, labour and material .° 6,200 12,400 
Total cost of road-bed, complete ... $16,080 $32,160 
This is the average report for 42 per cent. earth and part 
broken stone ballast, 7-inch girder rails, cast joints, no bonds. 


Overhead construction :— 

Span wire or bracket construction: 67 per cent. span wire; 165 
per cent. span wire and bracket ; 16:5 per cent., no report, 

Biz» of trolley wire: 83 5 percent. No. O В. & S. hard drawn copper, 
ary about 5 per cant. of this where No. 00 is used ; 16 per cent., no 
report. | ‘ 

Poles: 39°2 per cent. iron pipe, 1 eer 100 feet to 110 feet; 292 
per cent. steel and wood, spaced 115 feet to 120 feet; 46 per cent. 
cedar, spaced 110 feet ; 10°5 per cent. chestnut, spaced 100 feet. 

Feeders: 22 5 per cent. have 45 feeders, aggregating 1,066,400 feet; 
23:2 per cent. have 125 feeders, aggregating 1,900,000 lbs., including 
insulation. 

Per mile of track. 


Single. Double. 

Cost of all material, overhead constiuction ... $2,325 $2,826 
Cost of all labour for erection ... aad Y 213 427 
Total cost of overhead construction .. $2,538 $3,363 
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The above is for iron poles. For wooden poles, material one- 
third and labour one-half tke above. 


t:— 
Num of motor. cars: Olosed, 1,197; open, 1,008; convertible, 
75. Total, 2,980. These figures reported for 89:5 per cent. 
Average daily number of cars in ute: 83 5 per cent, 908. 


Average daily m per car: 799 per cent., 122 4 miles. 
Total car-miles per day, 584 per cent., 57,862. 
Length of car bodies :— 
. Closed. Open. 
187 per cent. ... А iis ie . . 20 ft. 30 ft. 
05 „ “ee КҮ . . 16 2t., 18 ft., 28 ft. 27 ft., 30 ft. 
48 „ ae S F 285 ... 18 ft. 28 ft. 
60 „ A se i ^. 16 ft., 18 ft. 18 ft, 21 ft. 
205 „ E en зе e ..281t. 22 ft. 
23 2 IL eee ээ — өөө 91 ft. 28 it. 


Cost of car bodies: Olosed, 20 feet, $900 to $1,200; open, 30 feet 


$800. Я 
Cost of trucks: Single, $175 to $250; double and maximum 
traction, $315 to $425. 


Type of motors: G. E. 800, Walker No. 5, Westinghouse Nos.3, 


19A, 490. 

Number of motors per car: Two, except for a few 38 feet cars on 
which four motors are used. 

Rated power of motors: 25 to 50 н.р. each. 

Oost of motors and appliances per car, installed: $700 to $1,000, 
according to siza of motors. 

ummary :— 

Total cost of motor car, including car body, truck, motors, and all 
appliances installed ready for operation :— 
. 1. Closed motor car, average, $1,700 to $2,500. 

2. Open motor car, average, $1,4C0 to $2,070. 

3. Convertible motor car, aversge, $2,375. 

Roads built between 1892 and 1898, average.. 


OpenaTma Ехрвхвив. 


Kird of fuel and cost delivered :— 
29:2 per cent. Indiana screening, at $1.07 to $1.25 per ton. 
20 5 per cent. soft coal. 
А 60 per cent. bituminous, at $3.60 per ton, and slack at $2.35 per 
on. 
10:5 per cent. anthracite bird’s eye and buckwheat at $ 46}. 
18 7 per cent. bituminous slack, at $.60 to $.70. 
Kilowatt-hours per day: 49 7 per cent., 79.480. 


Cost оғ POWER PER Kw. HOUR. 


Average report for 42 per cent :— 
Operation: Fuel .. $0060 
Water . "0001 
Labour 0027 
Repairs — ... a ‘00053 
Total, without interest or depreciation .. $00933 
Совт or OPERATION РЕВ CAR-MILE. 
Average report for 42 per cent., cars of medium siz? :— 
Power Фев ІХ СДД eee geo eee eoe [A $ 01015 
Maintenance of equipment :— 
Trucks [II [Ir eec ove eee $ 00285 
Motors eae enue eee 606 eee 00502 
—— Total ... ‘01456 
Maintenance of way is 295 es 5; ея .. 01000 
Motormen, conductors, inspection, &c.... . ... 05968 
General expenses, salaries, &с. ... б ы js .. ‘C0386 
Taxes, insurance, legal expenses, damage, miscellaneous, бс. 01681 
Grand total eee eee eos eee $ 11506 


ENGINE. 


carrying a spring on its front face. The inlet 
cylinder and s 


the main piston travels back it closes this port and comprestes 


E 


space, and in spite of the opposing force of the now compressed 
ring. The two pistons thus travel ; 


opened a when the spring reacts and draws in the fresh charge of 
rad dirt mt 


under pressure from the s ror Thus there is a every 

revolution , And the only serio weak feature is the spring. 

It is essential that this spring should be strong so as to drive the 

free piston quickly backwards, and whether 

dams eh ultimate success cannot be 
But the idea is admirable. 


© 


ractical difficulties 
d without farther 


lag can be made more or less free, and 
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It is claimed that the free piston is an automatic governor, for if 
the engine ran beyond normal speed the amount of fresh o 
drawn in would be reduced because the attached piston wou 
follow up the free piston more quickly than this latter could complete 
its full back movement. This certainly appears feasible, the action 
being controlled by movement of the inlet cock, whereby the open- 
the piston movement can be 
regulated accordingly. There is something remarkably ingenious 
about this new engine. We believe it to be perfectly novel, and the 
combination is very curious, and yeteimple. The weak point appears 
to be the spring between the two pistons. This spring is d on 
to work through a large range of movement, and will be put to great 
mechanical stress. But given the endurance of this, or an equivalent 
in shape of an air cusbion, and there is no apparent reason why ths 
en should not work, and work well. 

һе free pistcn in combination with the ordinary piston accom- 
plishes what has been attempted by means of a separate cylinder, as 
in the Clerk engine. It will be observed that the action of the free 
piston takes cffect after the main piston has passed the inlet port at 
the forward end of the cylinder, and only then after the exhaust 
valve is opened so as to remove the pressure from the beck of the 
free piston. This done, the spring begins to act, it pushes back the 
free piston and draws in the fresh between the two pistons, 
the main piston still moving forward slowly at or near the dead 
point. The action of the spring must be such as to push the free 
piston completely back in space of time occupied by the main 
piston in travelling from the point where it first opened edge cf 
the inlet valye to the time of its re-covering same on the return 
stroke. Clearly any slower action of the free piston will curtail the 
volume filled by the fresh charge, and the engine will run slower 
until the full charge is admitted. Hence arices the claim that the 
speed of the engine is controlled by the free piston, and should the 
spring become weak the first result would be that the engine would 
run slower. 

The free piston thus formsa sort of inertia governor. A numerical 
example will assist to give clearer ideas as to the spring. Let the 
stroke of a 6-inch piston be 6 inches, and the speed of revolution 300 
per minute or 5 per second. Then the back movement of the free 
N must be performed in а certain fraction of ith of a second. 

fraction of a revolution is ted by an arc of crank 
movement which we will assume to be 30° on each side of the 
dead point or a total arc of jth of the circle. This represents 
dyth of a second. In this time the free piston must move 6 inches, 
and as it starts from ssro of velocity — we will neglect its 
inertia or mcmentam which is negative—it must attain a velocity 
of 1 foot per second during its movement of 6 inches in order 
that it may oover 6 inches in the time. Obviously, therefore, the 
Spring must give an acceleration of 1 foot per uch of a second in 
J th of a second. Gravity gives an acceleration of approximately 
the tame rate or 30 feet per second, but requires 1 second to do it 
in. In other words, assuming gravity = 30, for simplicity, a body 
moves under its influence in th of a second a distance represented 


Assume this free piston to average only 1 inch in thickness, Its 
area is approximately 6: x 7854 = 28 square inches, so that 
its ht would be 7 lbs, and the spring must exert an 
average force Öf 7 х 30 = 210 lbs. The spring pressare is thus 
210 + 98 = nearly 8 lbs. per square inch of piston area, which is 
about 7 Ibs. less than vacuum effect, so that with tight fi pistons 
capable of producing a good vacuum between themselves Шеге will 
be a us pressure to hold the pis'ons together on the forward 
stroke of, say, 5 lbs., in addition to the excess of working pressure 
behind the piston. These figures, if correct, point to the problem 
being easy of solution in all respects чо! the spring, and in the case 
aseumed a 210-lb. spring with a range of 6 inches will be something 
of a problem to solve, while the substitution of an air cylinder for the 
spring would rob the cylinder space of something of its c capacity - 
and unduly reduce the engine power. Bat in all this let it not be 
forgotten that the power of the engine is being doubled for cqual 
dimensions, and anything to be subtracted will only mean so much 
less than doubling. Given a successful js Jar idea points to a very 
substantial increase in the power to be obtained from а given siz3 of 
engine. i 


THE UNSPEAKABLE TROLLEY. 


ENGLISHMEN are prone to consider the F. ench somewhat unprac- 
tical, but in doing so we venture to think they are somewhat mis- 
taken. In many ways the French have distanced not only 
ourselves, but other nations, in the very lines along which we and 
others have prided ourselves as first. We do not here allade 
simply to scientific matters, though in these the French are well to 
the front, for what nation has produced a more brilliant array of 
chemists or physiciats than the French? We would refer more imme- 
Шаш to tical affairs. As a city, Paris has no equal; yet the 
excitable ch remain perfectly calm at the sight of trains of balf 
а dcs n long tramoars conpled together and running through their 
streete. Such trains are a common sight in Paris. Оле may travel 
on them from the Louvre to Versailles, passing along city streets and 
suburban roads tuy without danger. The motive power is steam. 
In England the mention of a steam tramway raises a picture of a 
short рсе ма box, smelling of oil and grease, dirty апа unkempt 
as a and Ohatham otive. But in France the steam 
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tramway engine is а clean affair. It is difficult to see where the 
boiler and machinery are placed, so little arethey apparent. At various 
points in the city single large llet tramcars may be seen run- 
ning of equally clean and sightly description, and, in a word, our 
neighbours appear to have solved steam traction far better than we 
have done. Oa same lines and of very similar appearance are 
the accumulator cars. We do not know much of the figures of 
ma apr but the cars appear to run well and to be generally 
In overhead electrical traction agaip, the French are not horrified 
by the presence of the poles or the trolley wires. All over Rouen, 
a city of large sis», and far superior to ET of our 

cities in appearance and cleanliness, the overhead system is extensive 
and is by no means conspicuous. Now, all these are within 
reach of our municipal authorities. Probably they have all been 
seen by such authorities, though at the' expense of long-suffering 
ratepayers and there has been no excuse for delay. If the worthy 
mayors and aldermen who have joined in Continental excursions ont 
of the rates had properly used their eyes they would uot so long have 
stopped the way. Apart, however, from mayors and aldermen, we fear 
that much harm is done by those who advise them, and who, with an 
array of facta before them, seem bent, each one, upon some fantastic 
idea of his own, in place of striving to utilise standard plans and 
worked-out ideas. We refer to the consulting engineers, many of 
whom, without an ounce of traction experience, set themselves to 
advise corporate bodies whom they so confuse by condemning sound 
proposals in order to foist their own crude ideas on their clients, 
that practically they stop genuine progress. Overhead work in 
America is often very rough and e as compared with recognised 
standards here. Should we not, therefore, in face of the performances 
of such rough material there, be satisfied to extend our own better 
class of work, and trust to the future for improved methods, as these 
are pointed out by experience ? 

In the craze for ornament we are very much of n that systems 
of side bracket poles that might be made very little noticeable, are 
being brought into ce by an excess of spandrel ornament. 
Nor do we understand why local authorities are so enamoured of 
side bracket poles. Span wire constraction is far better for both the 
streets and public. It is safer and less conspicuous, yet the 
clumpier bracket appears to have enamoured the local men to an 
extraordinary degree. A redundancy of pole ornament is mere- 
tricious, and does not speak well for the artistic sentiment 
25 year? of South Kensington operations apon the people Why, 

years o ens o upon the peop у, 
we would also ask, is an electric tramway company compelled 
to employ eyesweet poles and costly arms and trimmings, when 
along the same roads the Government and the Telephone Oom- 
pany are d, with never a word of ex on, to erect 
crooked, , creosoted, knotty and weather-split poles with a 
dozen tquare cff-springing cross-arms and irregularly placed and 
unsymmetrical insulators with 20 wires or more? Not a word is 
said against the combiaed ugliness of these systems, and all denun- 
ciation is hurled the two wires of the tramway and the neat 
poles. The worst feature of a tramway is the miscalled guard A 
an exploded fallacy that would have been scrapped long ago if oar 
Board of Trade had kept itself up-to-date. 


PROF. LUNGE, OF ZURICH, ON THE FUTURE 
OF WATER-POWER AND ELECTROLYTIC 
ALKALI PROCESSES. 


By JOHN В. О. KERSHAW, F.LO. 


Ir was the writer’s privilege on Wednesday evening, October 
4tb, to form one of the very large audience assembled in the 
chemical theatre of University College, Liverpool, to hear a 
lectare from Prof. Lunge, of the Ziirich Polytechnic, on the 
above subject. The occasion was the delivery of the first 
of the annual lectures which the Liverpool Section of the 
Society of Chemical Industry have planned in memory of 
the late Dr. F. Hurter, for many years one of its moat active 
members, The title chosen by Prof. Lange for his lecture, 
* Impending Changes in the Development of Industry,” and 
the fame of the lecturer, who is recognised as the first 


authority on chemical technology in Europe, combined to 


attract a very large attendance of members of the Society 
and their friends, and more than one of Prof. Lunge’s 
hearers had travelled from London in order to be present on 
the occasion. Some portion of Prof. Lunge's lecture 
naturally related to his юш and other relations with the 
late Dr. Hurter, but with these remarks the writer does not 
intend to deal, since to most readers of the ELECTRICAL 
Review Dr. Harter was personally unknown. 

The references made by the lecturer to the new method 
of manufacturing sulphuric acid by the direct union of 
sulphurous acid gas and oxygen in the presence of platinum 
black—one of the reactions known as catalytic are also 
outside of the province of this journal. И 


B!ut the greater portion of Prof. Lunge’s lecture was de- 


voted to a consideration of the changes now being brought 
about by the utilisation of water-power for industrial el ga 
in various parts of the world, and to the especial use of the 
power so obtained for chemical manufactures. These are 
Bubjeots of the highest interest and importance to elec- 
tricians, and therefore no excuse is needed for bringing the 
views of such a high authority as Prof. Lunge upon the 
present and future prospects of these new developments, under 
the notice of readers of this paper. | 

With regard to the general aspect of the subject, the 
lecturer stated his opinion that the gradual change from coal 
to water, as a source of power in Europe, was inevitable, and 
that such change would involve some displacement of the 
centres of industry. The industrial іту of man upon 
this earth might be divided into three periods. During the 
first of these, wood had served as his only source of heat or 

wer. That period had lasted some thousand of years, and 
bad only ended with the dawn of the present century. 
Daring the second period coal had been used, and was still 
being used, to provide heat and power for all industrial 


purposes. | | 

Those nations which had extensive and easily 
worked coal-fields, and the requisite mental energy to make 
use of them, had undergone wonderful expansion during this 
epoch of industrial history, and to their ooal-fields such 
nations were undoubtedly indebted for their present wealth 
and importance. But this period must inevitably close, for 
every year was leading to the depletion of the coal beds of 
Europe at an increasingly rapid rate, and a point must soon 
be reached when these coal fields would be exhausted. The 
wasteful and unscientific use of this form of fuel had also 
tended to hasten the arrival of the day when Earope would 
have to turn to China or America for supplies of fuel. The 
coal epoch in Europe, when it had closed, would be seen to 
have been short compared with the thousands of years which 
had preceded it; and when the complete industrial history 
of mankind came to be written at some long distant date, 
it would probably be described as а mere short intervening 
link between two lengthy epochs—the one of wood and the 
other of water—as sources of power. 

In countries deficient in natural water-powers, such as 
England and Germany, manufacturers ought to devote all 


their attention, at present, to devices and inventions for 


obtaining more efficient utilisation of the energy stored in 
their fuel. Gas producers would probably be used on an 
inoreasing scale, and the.lecturer had recently examined a 
new form of producer (the Dellwik) which p 82 per 
cent. of the energy of the fuel in the gas. The use of pat 
and brown coal, on a scientific basis, would probably be 
greatly extended, aud the evil days in front of manufac- 
turers in the two leading industrial countries‘of Europe, would 
be postponed in this manner as long as ible. Mental 
and physical energy, inventive ability, and business know- 
ledge, which were all on the side of the older countries, 
would undoubtedly count for something in the straggle for 
survival, and the decline of manufacturing supremacy would 
therefore be gradual, and might be long postponed. . 

With regard to the present position of water-power in 
Switzerland, it had been proved that at the point of genera- 
tion, power could be produced at a cost of about £1 per 
H.P.-year. The ares over which this power could be trans- 
mitted by means of high tension currents was at present 
limited to about 60 miles radius; beyond this limit the 
capital expenditure upon conductors, and transmission losses, 
caused the cost of the f. p.-year to equal, or exceed, that of 
Bteam-power, which in the lowlands of Switzerland cost £11 
to £12 H.P.-year. 

Prof. Lange then proceeded to point out that the nt 
limit of successful competition with парова might soon 
be subject to wide extension, and that developments in power 
transmission without wire or conductors, or in the chea 
duction of some form of energy carrier, of which calcium 
carbide was a type, might enable Switzerland to provide all 
Europe with power from her melting snows. | 

In this portion of Prof, Lunge's lecture there is little to 
criticise, with the exoeption of his reference to the relative 


cost of water- and steam-power. It may be perfectly true that 


at the point of generation, the н P.-year in Swilzarland costs 
only £1, but at the point of atilisation, the cost in many 
cases is more than four times this amount; and the writer can 
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state, as an absolute fact, that the H. p.-year generated by 
water - power is costing more at Zürich, and more at Rhein- 


felden, than it would cost if generated from coal under the 


most favourable conditions in South Lancashire. The figures 
о. which this statement is based will shortly be pub- 


Under these relative conditions of cost, it is not quite plain 
why certain industries should migrate from this country to 
Switzerland, and the deoline of England, as a manufactaring 
country, when 16 does occur, will hardly be due to this 
Cause. | ; 

The remainder of Prof. Lunge’s lecture dealt with the 
utilisation of water and steam-power for specific electro- 
chemical and electro-metallurgical industries, and figures 
were given which represented the prospective uction of 
chemical and other products, when all the factories now 


building in Europe and America are complete. | 
The figures 1 by Prof. Lunge were based on those 
recently ern ed by Dr. Borchers (Zeits. f. Elektrochemie, 
Jaly 20th, 1899), and a few of the totals are given below:— 
TABLE L—EsriMATED PRODUCTION IN 1899. 
— Amount | Larges pro. Í Amount 
E ea y ATTE EE =й 
F 6,300 
Caustic potash m. ... 17,280 Germany. 17, 
Caustic Sc da. 82,660 | France. 45,280 
Bleaching powder ., 225,000 | France. 99,050 
Gale. carbide... 1 254,000 . Brance, к 
Oarborundum ... 1,025 | France. 800 


TABLE II.— WATER AND STEAM-POWER AVAILABLE FOR 
ELECTRO-ÜHEMICAL MANUFACTURES IN 1899. 


Country. | Water-power. | Steam-power. 
ü n. r. Em H.P, 
Austria i 27,000 а 
France .. 110.00 1.300 
Sippy 13 800 16,173 
ro ingdom п 500 8,150 
у sys ,400 bs 
Norway | 31,500 T 
Sais 295 1. 5C0 
pain 51 е 
Sweden 29,000 - 
Switzerland | 38,900 E 
United Btates 72,300 11,750 
Canada | des 
Belgium | e! 1,000 
Transvaal — 5: s 454 
Total... es | 


Prof. Lunge disclaimed responsibility for these figures, 
and pointed out that some of them, notably those relating to 
the production of alkali and bleaching powder in France, 
were oertainly inaccurate. The writer has me considerable 
attention to the industrial side of electro-chemistry, and he 
also is convinced that most of these estimates of Dr. Borchers 
are much in excess of the present production; and he would 
suggest that they be used with considerable caution. Possibly 
they are meant to be prophetic, rather than actual, in 
character, and relate to the year 1901. | 

At the conclusion of his lecture, Prof. Lunge stated 
his opinion that the world’s consumption of alkali will, in 
the future, be provided by the ammonic-soda, and by the 
electrolytic worke, that the latter will alone provide the 
world’s requirements of bleaching powder and other chlorine 
products, and that the manufacture of the lower strengths of 
sulphuric acid will be carried out by the old Le Blanc 
pos The writer is inolined to agree with Prof. Lunge 

this forecast of the future; but he is not so ready as the 
lecturer to assume that this change in the methods of manu- 
facture must inevitably cause the transfer of the chemical 
ind from South Lancashire to the valleys of France and 
Switzerland, or to the fiords of Norway. If the Castner- 
Kellner Electrolytic Alkali Works at Runcorn сап manufac- 
ture electrolytic bleach and alkali by use of steam-power, and 
can continue to earn 8 per cent. dividends for ita shareholders, 
the days of the alkali industry are not yet numbered, so far 


as this country is concerned. But fresh capital will have to 
be invested in the industry if it is to reap all the advantages 
offered by these new processes of manufacture; and unfortu- 
nately there would seem to be a much greater readiness at 
the present moment to invest АША in the promotion 
of obemical undertakings abroad than of those at home. 
The discussion of the causes of this unsatisfactory condition 
of affairs would be of interest, but it is outside the sco 
of the present article, which has for ita purpose simply the 

resentation and discussion of the chief points of Prof. 
Lunge's most interesting and instructive lecture. The full 
report of the lecture will appear in the October issue of the 
Journal of the Society of Chemical Industry.  ` 


PUMPS FOR CENTRAL STATIONS. 


By E. K. SCOTT. 


Steam Pumps.—The ordinary duplex steam pump, until 
recently the most commonly used in central stations, has 
been found to be very wasteful of steam because the ex- 
pansion property is not utilised, and also because the length 
of stroke is so very uncertain. It may be as much as a 
couple of inches shorter than full stroke, and as live steam 
has to Ыз admitted into this clearance there is naturally 
considerable loss in economy. The Weir vertical single 


steam pump, of which particulars are given in the table, 
-appears to have overcome many of the objections of the 


duplex pump, in that it uses the steam erpansively, has 
shorter porte, fewer working parte, and a very much lower 
number of strokes suffice to pump the same volume of water, 
thus giving less wear and tear. 


' COMPARISON OF PUMPS TO DEAL WITH 4,600 GALLONS 


ОЕ WATER PER HOUR. 


| F 
i ' Diameter Strokes 
; | Length of| St | Fl 

Description. n | кеке | admitted. Шш susce. 
Horizontal duplex 4 6 in. Full 140 eac? 5f ft. x 
steàm pump. stroke. | plunger.) 2 ft. 
Vertical Weir single 8 18 in. 2 out- 24 27 ft. 
cylinder pump. : off. || eqcare 


| 

Althongh this is a great improvement, there appears to be 
a general consensus of opinion in favour of putting down 
electrically-driven pumps either as a stand-by against the 
steam pumps, or else to undertake all the pumping of the 
station. 

Electric Pumps for Boiler Feeding.—Broadly speaking, 
there are two kinds of pumping operations required in a 
central station:—(1) To supply the boiler feed, and (2) to 
keep an overhead tank full of water. We will consider each 
case separately. For boiler feeding the pump is practically 
always running, the head remains constant, but the delivery 
is continually varied; therefore, if a ram or piston p is 
used, either the number of strokes or the length of stroke 
must be capable of being varied. The speed of the motor, 
i.e., the number of strokes, can be adjusted by means of 
resistances in the field and armature circuite, bat the varia- 
tion thus given is limited, besides being wasteful and re- 
ducing the torque of the motor. There are various ways in 
which the desired object may be attained :— 

(a) The motor armature may have two separate windings 

and two commutators arranged with a series parallel con- 
troller, so that when the windings are in series the speed is 
just half what it is when in parallel, the variations being 
obtained by resistances. : 
() By arranging a movable mass of iron in the magnetic 
circuit, so that the reluctance can be increased or decreased, 
or by moving the field magnet coils во as to make them more 
or less effective. 

(c) By arranging the pump with a bye-pass, as is some- 
times done in elevator work. 

: C By means of two sets of first motion gear wheels 
fi with a olutch, so that the ratio between the motor 
spindle and the pump crankshaft may be doubled ; or by 
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using one or other of the various patent speed reduction 
(в) The pump may be driven through cone pulleys by a 
shifting belt driving in the ordinary way, or by being com- 
seemed between the cones. 
(f) The pump rods may be fitted with adjustable links, во 
that whilst the throw of the crank remains constant, the 
stroke of the rem or piston is variable. 


Of these methods the first by means of double commutator - 


motor and series parallel control is being most used, and 
althongh the double-wound motor and the switch gear are 
expensive, taking it all round, it makes the best arrangement. 

Centrifugal Pumps.— In the second case, in which a tank 
has to be kept filled, the pump is generally started and коре 
by а float switch, but when running it works at full 
power. For this kind of work the electrically - driven 
centrifugal pump should find considerable favour because, 
being a high-speed machine, it can be direct coupled. The 
pump itself has a lower efficiency than the piston or the ram 


pe, but as gearing is dispensed with the total efficiency of 
the combination is very little, if any, lower. It is, of course, 


much cheaper than the three-throw ram pump and motor, its 
up-keep is less, and it also occupies less floor space. 

It is interesting to note that the application of the 
induction motor to pamping is rather more awkward than is 
the application of а continuous current motor. For one thing 
the speed control is difficult, and when the motor is applied 
to a centrifugal pump, as often as not the critioal speed of 


the motor (governed by its periodicity) does not agree with 


the critical-speed of the pump (governed by its internal con- 
struction). The pagel нд the centrifugal pump is a com- 
plicated problem, on which the writer does not propose to 
enter, but we know that for reasons of convenience and 


cheapness of manufacture, &o., the ps are made in 
certain standard sizes, and it is found from test that for 
certain pressures and delivery each size has its critical speed. 


If the speed is reduced the pump fails to deliver against the 
necessary head or pressure, whilat if the speed be increased 
there is a D in preæure due to internal friction, &c., and 
the power taken by the motor increases at a rate out of all 
proportion to the useful work being done. 

e the speeds are a good ont, and the importance 
of the job will not гип to а specially designed pump, then it 
is ку to connect the motor and the pump by gearing 
or belt. 

For high speeds belting must be used, but it should be 
made endless, as small induction motors work with a very 
small clearance, and a badly made belt joint may thus spring 
the shaft and cause the rotor and stator to touch. 


REVIEWS. 


Leçons sur Г. Electricite, professées a l'Institut Electrotechnique 
Montefiore annezé à l'Université de Liege. Par Eric 
GERARD, directeur de cet Institut. Tome premier; sixiéme 
edition. Paris: Gauthiers-Villars et fils, 


The new edition of the first volume of this well-known 
work is а handeome library octavo of 820 pages. It deals 
with the elementary theory of electricity and magnetiam, the 
general theory а кк of electrical measurement, and 
the construction of dynamo-electric machinery. The work 
is extremely well illustrated and well printed. The treatment 
is not intended for the use of advanced students, and the 
ground covered is far too extensive to admit of minute dis- 
cussion of the important points. But the book is well cal- 
culated to attract and interest a technical student, while the 
statements of exact theory are sufficient for the educational 
purpose aimed at. French and Belgian students are very 
fortunate in the style in which their text-books are isæ ued. 


Gas and Electric о ма, Works’ Directory and Statistics. 
1899. London: Hazell, Watson & Viney, Limited. 


The title of this directory might more truly be rendered : 
A Gas Works’ Directory, with a Few Pages Regarding 
Electricity Works," for that is really what it is. The 
book cannot be classed among those which it is impera- 


tive that the electrical engineer should have upor his 
shelves, unless for the purpose of learning what a 
splendid future there lies in store for electricity in the 
establishment of electricity works in all the towns 
and villages. &c., which now own or contain gasworks, 
It may be a useful book from this point of view, as 
a guide to the electrical promoter where next to 
centre his attentions. Electricity works, although so well 
represented in the title, are favo with 38 
right at the end of the book, the chapter being h 
“Di and Statistics of Electric Lighting Work," and 
the compiler is not to be congratulated upon the accuracy of 
some of the information. We will quote just one or two 
errors which a casual glance over a few pages has 
discloted. The Hammersmith works’ capital outlay is 
iven as £42,000, whereas it is somewhere approaching 
ouble that sam. The Kingswood electricity system, about 
which everybody has heard, appears in the list, although 
the very exciting way in which the works were closed, 
and came under the hammer оста the year, ought to be 
well known, as well as the fact gas lighting is now in 
vogue there, The Bootle Corporation is stated to be 
ceeding to carry ont its electric lighting powers, but we may 
inform the compiler that the works actually commenced 
supplying current in April. At the foot of too many sets of 
general details are words denoting that “no return has been 
received.” This is a difficulty under which every statistician 
suffers, and it detracts from any electrical value that the 
work may otherwise There is a general index of 
officials, and the arrangement and binding of the Look are 
very good, bat as a directory of electricity works it is not 
во useful as it might be. Asa gas works’ directory it may 
be all right. Perhaps we may further add that September 
was rather a late date for the publication of a directory for 
the current year. 


Cours de Physique ds ! Ecole Poletechnique. Par M. J. Jaun. 

Репхіёте Supplement M. BOur W. Progié: de 

l Electricité (Oscillations Hert ziennes—Rsyons Cathodiques 

et Rayons X.). Paris: Gauthiers- Villars, 

Jamin's Cours de Physique” is probably, of п 
acientific manuals, the most widely read in England. The 
new volume, uniform iu size and style with the others, deals 
with the recent developments in с and this mode of 
bringing the book up-to-date is certainly very convenient. 
Of the principal chapters, one treata of new instruments and 
new measurements of electrical quantities; another of the 
passage of electricity through electrolytes, another of Hertz 
waves, another of cathode and X rays. It need not be said 
that the treatment of the subject by M. Bounty is clear and 
scholarly. It appears to be fully equal to the rest of the 
series to which it is appended. 


The Construction of Cranes and Lifting. Machinery. By 
Е. С. R. Marks. Manchester: The Technical Publishing 
Company. 1899. 3s, 6d. net, 


This is one of the Technical Publishing Company's little 
manuals, and gives good dimensioned descriptions of a con- 
siderable number and variety of types of lifting tackle, 
including pulley blocks, crabe, hand cranee, derricks, car 
lifts, jacks, and capstans, and many others, with a couple of 
chapters on electric cranes. Lifting tackle is not much 
understood, as a rule, by most engineers, and this book will 
be found useful in rages dps. p machinery. As the author 
truly says, a subject of such magnitude cannot be treated 
within the narrow limits of a small volume, and only more 

rominent examples have been selected; but the work has 

n done well, and we can cordially recommend the book to 
young engineers. 


Problems of Machine Design. By Omas. H. Innes, M. A. 
Second edition. Manchester: The Technical Publishing 
Company. 1899. 


With slight exception, this book might have been entitled 
“Problems in Steam Engine Mechanism,” for it deals chiefly 
with the design of parts of the steam engine —governorg, 
shafte, piston and connecting rods, valve geare, &c., and fly - 
wheels. The section on valve gears is deduced timor 
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entirely from the methods of Zeuner, whose graphic system is 
employed on both simple valves and the more complicated 
movements of double valves of the Meyer t 

The illustrations are good and clear, an 
recent Bullfinch disaster, figs. 57 and 58, illustrative of 
marine connecting rods, are rather noticeable, though the 
author makes no comment on the weak form of fork. 

The chapter on boiler riveting is excellent, the finding 
of the percentage strength of a joint being well explained. 


The chapter on shafting will be found interesting in oon- 


nection with the recent arguments anent the Glasgow 
engines, for a table of examples is given, and shows as 
much as 10, 600 I. H.. through a 20}-inch shaft at 89 revolu- 
tions and 10,350 1. H. p. through a 25-inch shaft at 58 revolu- 
tions per minute, the boiler pressures being 150 lbs. and 
90 lbs. respectively, and the stroke 69 inches and 78 inches 
for L.P. cylinders 118 inches and 2—100 inches. The 
examples are from the mercantile marine, and, of course, 
for screw engines. 

For hollow shafting, it appears that the British navy 
allows 3,000 I. H. P. to pass throngh a 16-inch shaft with an 
8-inch hole through it at 95 revolutions, and Uncle Sam 
allows 6,750 1. H.P. in the same shaft with, however, only a 
74-inch hole at 129 revolutions. For 5,000 1 H.P. at 164 
revolutions, Uncle Sam bores a 6-inch hole out of a 134-inch 
shaft, and at almost the same speed—165°3. Her Majesty 
cuta out 5$ inches from a shaft of 114 inches for 4,000 I. H.P. 
Obviously, the naval practice of the two nations practically 


coincides. Our author makes a good point on the 
question of the bending stress on an  overbung 


shaft. The lever arm of the bending moment 
is commonly taken from the centre of the neck, 
but this cannot be correct, for, as the author states, it is 
obviously abeurd to suppose that lengthening the journal 
will increase this overhang stress. But it is important to 
maintain a proper contact of the brasses right up to the 
extremities of a bearing. Indeed, for long bearings it would 
appear to us to be good practice to use two of half the length 
=, there being a Зав сены gap. " к 

ogine balancing is fully gone into, with too 
Mich elaboration of mathematical (ишш. _ - 

We should have liked more on shaft or fly-wheel governors, 
only two being illustrated, and nothing said of the inertia 
action which adds so much to the rapidity of action of a 
governor under sudden variation of load. | 

A final chapter is pa to the drawing of diagrams for 
compound engines, We are pue to recommend this little 
book to stndents and young draughtsmen. 


Dissected Model of a Direct Current Dynamo. By ARNOLD 
Рнплр, A.LE E, B. So. George Philip & Son, 1899. 


The essential part of this prodoction is, in the author's 
words, “a dynamo constructed of paper, which can be 
opened out and its internal anatomy observed.“ It must be 
conceded that this is an accurate description. The model 
consists of a series of coloured plates, partly profiled, and 
carefully superposed ; the outermost represents a complete 
four-pole dynamo in elevation (orthographic projection) ; 
raising this, the reverse shows the machine bereft of its field 
magnets, while the next plate shows it with the pulley and 
commutator bars d The back of this plate gis 
compilation of anatomi etails, penetrating as far as the 
naked shaft; when raised it evenit tho armature in position 
In a sectional view of the frame, while the winding can be 
lifted off, exposing the armature core in section. The plates 
are full of s and remind us of our childhood's days, 
when “magical books were in vogue; every little detail is 
shown, and its relations with adjacent parts made clear. We 
are not sure that the type of dynamo chosen is the best for 
the purpose ; it resembles the Lahmeyer designs in some 
uin r but is quite unlike any modern English machine 

which we are acquainted. 

The model is prefaced by a lucid explanation, which 

With a sort of family tree tracing various forms of 
energy back to the sun as the ultimate source; this is 
followed by a condensed treatment of thetheory of magnetism, 
eading up to its application to the construction of dynamos. 
Armature winding is more fully dealt with in an appendix. 
An additional cross-sectional view, at right angles to the 


in view of the 


shaft, would be an improvement ; it is difficult to picture the 
actual machine from views showing two dimensions only. 

The work is intended “for the use of general readera and 
etudente, and ія essentially of the popular description; 
we believe that the principle upon which it is is of 
great value, and that where actual machines are inaccessible 
it will go far to fill the want of them. | 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


SSW PATENTS. - 1999. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


19,710. ‘Improvements in wireless telegraphy." S. G. Brown. Dated 


October 2nd. 

19,758. “Improvements in electric telephony." A. B. MacGreuvor. Dated . 
October Mmd. 

19,781. “Improvements in or relating to electrical switches." 8. A. HUNTER 
Dated October 2nd. VEN 

19,785. Electro-chemical process for cleaning metal surfaces.’ THE 
VEREINIGTE ELRCTRICITATS-ACTIENGESELLSCHAFT and J. Kuavpy. Dated 
October 8rd. | 

19,787. ‘Improvements in means for electrically igniting miners’ safety 
lamps." W. Best. Dated October 8rd. 

19,798. ‘Improvements in or relating to the electro-plating and burnishing 
of certain articles, and in apparatus to be used therein." B. J. RovND and A. 
Round. Dated October 8rd. 

19.818. Improvements in the construction of wicks for oil lamps which are 
electrically lighted." R. O. Best. .Dated October 8rd. 

19,825. “Improvements for rendering moulds conducting in the electrolytic 
bath." H.J.8HxLpow. Dated Ootober 8rd. 

19,846. '*A new and improved conduit terminal and junction box for electric 
wires." R. M. Тномлѕ. Dated October 8rd. (Complete.) | 

19,849. “ Means or apparatus for recording the electrical vibrations or undue 
lations known ae Hertzian waves.“ W. FRIESE-GREEN E. Dated October 8rd. 

19,854. “Improvements in electric railways and trainways on the surface 
contact system.” (Post-dated (April 91st, 1899) and renumbered 19,854, under 
Bec. 7, Patents, &c., Acts, 1588—1859). P. Pincknzty. Dated October 8rd. 

19.858. Improvement in magnetic separators.” W. Cark. (С, F, 
Courtney, New South Wales.) Dated October 8rd. 

19,863. “Improvements іп or connected with telephonic apparatus.” W. 
Gray. Dated October 8rd. (Complete.) : 

19,867. “Improvements in or connected with telegraphic apparatus.” A. C. 
CREHORE and G. О. Squizr. Dated October 8rd. 

19,916. Ап improved safety connecting bar or hanger for overhead electric 
wires carrying strong currents.” W.P.THompson. (The firm of Petsch and 
Giirtler, Austria.) Dated October 4th. : 

19,939. Ап electrolytic method for drilling and slotting metals.” 8, О, 
CowrEn-Corzs. Dated October 5th. 

19,941. “Improvements in certain electric tramcars.” W. Н. Pick. Dated 
October bth. 

19,944. Improvements in ‘trolleys’ for electric tramcars.” С. K. EVERITT, 
Dated October 5th. 

20,000. ‘Improvements in electric motors.“ А. HEXLANxD. Dated October 
Sth. (Complete.) 

б 1 “An improved sliding electric light.“ W. HooLEy. Dated October 
t е 


90,068. “An improved ohmmeter or apparatus for directly indicating re: 
sistances.“ С. Beez. Dated October 6th. (Coinplete.) 

20,084. “Improvements in the method of and means for transmitting and 
receiving electric waves for the production of signals and for imparting motion 
to machines or apparatus.” J. CERVERA-Baviera. Dated October 6th. 
(Complete.) 

20,110. “Improvements in electrical accumnlators.“ F. Lorre, H. P. 
Mor, D. P. Martin, and G. J. A. GRINER. Dated October 6th. (Date applied 
for under Patents, &c., Act, 1883, Section 108, April Ist, 1899, being date of 
application in Franoe.) | 

20,114. . “ Improvements in electrophone apparatus.” L. E. WiLsow. Dated 


‘October 6th. 


20,121. Process and apparatus for the production of insulators for electric 
wires." F. KAPFENBERGER. Dated October 6th. (Complete.) 

20,129. “Improvements in the method of lubricating the bearings of com: 
mutators of alternate current dynamos.” C. B. CrawsHaw and J. W. LONGLEY. 
Dated October 7th. s 

20,130. "Improvements in motor-starting &nd regulating switches." C. B. 
CnawsHAw, Н. A. Jones, and J. W. LoNoLEv. Dated October 7th. 

90,145. “The improved combination electric light fittings." W. SEVENOAKS. 
Dated October 7th. 

20,158. ‘Improvements in electrical resistances.” 
C. T. GaMBRELL. Dated October 7th. 

20,154. “Improvements in or connected with the controllers of electric 
traincars or electrically-driven vehicles, machinery, or the like.“ G. L. ANDREWs. 
Dated October 7th. 


T. E. GAMBRELL and 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may beobtained of Messrs. W.P. THOMPSON 
and Co., 823, High Holborn, W.C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


625. “improvements ia electric signalling." 3. P. Thompson. Dated January 
7tb, 1998. Relates to signalling by means of periodic currents in tuned circuits, 
The provisional specification refers to signalling on all classcs of circuits and 
lines, but the complete specification only describes mcthods of signalling in 
which & magnetic field of predetermined frequency acts inductively on a 
distant field tuned to the same frequency by means of capacities and self- 
induction to coils, A generator of predetermined frequency is connectcd 


660 
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through a transmitting key with one coil of a tranfsormer. The second coil of 
the transformer is connected toa coil through tuning condensers and self- 
induction coils, and may be provided with a spark-gap. At the receiving 
station a coil and tuning devices are connected to a simiiarly-tuned receiver or 
relay. Various forms of receivers are described, including a coil oscillating in 
a tuned tield,a needle or armature suspended by a tuned torsion wire, &c. 
One form of receiver, having a three-phase rotating field acting on a suspended 
coil, is described for use with a two-contact key and double-wound opposing 
generator. 4 claims, 


533. ''Imprevements iu elestrio are lampi.” A.J. Hills. Dated January sth, 
1898. Relates to arc lamps. In a lamp having to or more ares in series, the 
upper carbons are carried by rods which slide in a cast-iron casing and are 
controlled by clutch-washers in engagement with & single forked link; this is 
hung from a horizontal regulating lever, supported at one end by an upright, 
and linked at the other to the armature of a series electro-magnet. J he move- 
ments of this armature are controlled by a dash-pot. In the lamp shown, a 
second electro-magnet is in series with the carbons, and normally bolds up an 
armature lever from a contact spring: when tbe current is sufficiently reduced 
by the lengthening of the arcs, the lever makes contact with the spring, short- 
circuiting the main electro-magnet, which then allows the upper carbons to 
drop. This mechanism may be dispensed with. The length of each arc may 
be further controlled by a wire connected in parallel with the arc, and arranged 
so that its thermal expansion or contraction raises or lowers one of the carbon 
holders. 1 claim. | 


581. “ Improvements in telephone transmitters." А. Graham. Dated January 
8th, 1898. Microphones. Microphones are constructed ко as to be waterproof 
and to be capable of resisting shocks when used in exposed positions such as on 
ships, by divers, &c, The disc is of vulcanite fibre, and carries in a recess a 
carbon cup with a backing of paper, felt, &c. A carbon and & metal diaphragm 
closes the front of the carbon cup and has ite edges preferably soldered toa 
metal ring. Carbon dust or granules is enclosed in the carbon cup by a felt, 
&c., ring. A protective perforated sheet is set in the mouthpiece. The joints 
Are all made good by solder, shellac, or otber suitable means. 1 claim. 


735. “ improvements in switehes for use in electric light installations.” M. 
Tafts and J. НІН. Dated January llth, 1898. Electric switches. Relates to a 
quick-break switch particularly adapted for u-e with lamps. A base having 
perforations at right angles is fitted with spring plunger contacts and with а 
grooved sliding block of insulating material on which is a conducting ring. On 
pushing in the block at one end contact is made; on pushing the other end, 
contact is quickly broken by the plungers springing into the groove. 2 claims. 


831. “A system of conducting electricity fer propelling, heat i and 
telephoning from raliway vehicles. н. A Libbey. Dated rpm Ith, 1898. 
Electric railways. Relates to a system of conductors and means of connecting 
such conductors to the apparatus on railway vehicles for propelling, lighting, 
and heating such vebicles, and telephoning from such vehicles to any point or 
station. - The main insulated T-shaped conductor is supported in a fork which 
i» surmounted by a plunger attached to a take-off V. shaped conductor arranged 
in insulated sections. The plunger is supported by a soft rubber cylinder faced 
above and below with hard rubber washers. The wheel is provided with a 
groove in its flange and has & conducting ring shrunk on to iusulation. A 
collecting roller is mounted on the bogie truck, and is connected to a switch 
from which parallel branches go to various circuits with their necessary appa- 
ratus. Instead of the two leads being arranged on separate wheels, the flange 
of one wheel may have two insulated collecting rings acting on two main leads 
close together. 4 claims. 


836. “improvements in le-phase and multiphase alternate current 
motors.” L. B. Atkinson. Date January lltb, 1808. Electric motors. 
Relates to monophase alternating current motors, and is in part ап ex- 
tension of the invention described in Specification No. 15,714, a.b. 1895. 
Instead of short-circuiting the armature relatively to the inducing axis 
and producing а cross field for starting purposes by means of auxiliary 
pole-pieces wound in series with the inducing or field coils, the armature is 
connected in series with the auxiliary winding, and thus itself provides the 
necessary cross field. Sparking at the brushes may be prevented by so pro- 
portioning the flelds that the electromotive force due to the movement of the 
short-circuited coil in the inducing field is balanced by the induced electro- 
motive force due to the cross field. Ore device for preventing sparking consists 
in winding the armature with two independent circuits connected to alternate 
collector sections, and using divided brushes with separate connecting circuits 
80 as to prevent short-circuiting of the coils under the brush. The motor may 
be regulated by using an auto-transformer from which any desired fraction of 
the line pressure can be obtained, or by means of a regulating transformer 
having а variable coefticient of mutual ioduction. Or a closed coil inducing 
winding may be used, and the points of connection of the supply circuit varied 
80 as to КЕ the direction of the inducing axis relatively to the short-circuiting 
brushes and to regulate the electromotive force induced in the armature wind- 
ings. Опе motor has an inducing or main field produced as before by coils in 
series with the armature, and a “compensating” field produced by coils 
supplied like those of the main field from the mains but exerting no inductive 
effect on the armature and being in phase a quarter period behind the phase 
of the supply electromotive force. After the motor has been started by one of 
the above methods, it may be run as an ordinary monophase motor, by short- 
Circulting the coils in groups through slip rings or otherwise, or it may have an 
independent winding on the armature adapted for connection to the source of 
supply, the starting winding being used to excite the field magnets so that the 
motor runs synchronously. To minimise magnetic leakage, the inducing and 
induced circuits are made as far as possible geometrically coincident. When 
the winding of the armature is of the ordinary or diametral type, the inducing 
winding should be either a two-path distributed winding or a spiral non-erossing 
distributed winding as described in the specification quoted above. Similarly 


` 


an inducing winding through опе or two holes surrounding the pole face 


requires a chord winding on the armature. 12 claims. 


849. “An improved alvanio battery." J. vea dor Poppenburg. Dated Januar 
llth, 1808. Galvanic batteries. Relates to both primacy and secondary 
batteries. A primary battery consists of a vessel in the lower part of which is 
placed a layer of calcium sulphate, to which may be added a chlorate in which 
may be embedded a metal plate. On the layer'is placed a hollow carbon elec- 
trode in the interior of which is placed a depolaiising substance such as 
potassium sulphate or bi-sulphate, and this substance is prevented from coming 
into contact with the layer by an insulating cover of asphalt. A porous ring of 
felt or the like surrounds the carbon electrode, and on this ring is placed a zinc 
or like electrode. Around the electrode is placed a quantity of an exciting 
substance, such as ammonium chloride, and the vessel is closed by a sealed 
cover in which is a funnel for the admission of water to dissolve the exciting 
substance. The battery is stated to be regenerative. The same form of battery 
тову be used as a secondary battery, in which case the layer consists of spongy 


lead, the packing consists of lend oxide or manganic oxide, the cover is 


dispensed with, and the exciting Jiquid is dilute sulphuric acid. 8 claims. 


933. “improvements iu electrolytical condensers and electric current devices.” 
б. Pollak. Dated January 12th, 1898. Electric condensers, ќо. Relates to 
condensers or current rectifiers consisting of electrolytical cells, such as 
described in Specifications No. 1,069, д.р. 1896, and No. 23, 142, А.р. 1697, The 
electrodes, one of which should preferably be of aluminium, are immersed in 
an alkaline solution containing potassium bichromate or like chrome compound. 
Iu cases where a quick change is not required, soap solution may be used 
Instead of that above mentioned, 1 claim. 


1,008. “im ents in electricity measuring instruments." A. A. Veysey and 
R. P. Wilson. ated January 13th, 1898. Electricity measuring. An electro- 


static or other voltmeter is used also for measuring current supplied on alter- 
nating-current mains, by connecting it with the secondary of an air-core or 
other transformer, the primary winding of which carries the current to be 
measured. Switches for changing the connections, and two pointers and scales 
arc provided for pressure and current measurements. 


п. " Improvements in holders or sockets for electric incandescent lampe.“ 
R. J. Вой. Dated January 18th, 1698. Electric lamps.—Relates to holders for 
Incandescent lamps. A holder for a bayonet-capped lamp consists, in the form 


shown, of a casing and a flanged Pobre Oon RAE, кө ring, and 
carrying & detached sleeve provided with diagonal slot which the pins on 
а lamp сар сап be inserted in one movement. The sleeve is attached to the 
casing by a tension spring, held by cross - pins, which eng the insulator and 
prevent rotation of the sleeve thereon. The lamp terminals bear on contact 
pieces fixed in the insulator by screws which also hold the conducting wires. 
The spring allows the sleeve to move away from the body of the holder when a 
lamp s inserted. In a modification the spring is held eompressed in a recess їп 
the insulator by a cross-pin carried by lugs extending from the sleeve witbin 
the holder. 8 claims. i 


1,048. “An improved methed and electre-magactic cut-out fer 

diesen conduoters in the event of «cR ч er short oirenit, 

to overhead of electrie traction and the ке.” С. бам. Dated January 
14th, 1894. Relates to means for automatically disconnecting оһаг ей conduc- 
tors, such as overhead wires in traction systems in case of breakage, short- 
circuit, &c. A series coil is in the conductor and a shunt coil is connected to 
the extremity of the conductor. These coils control a rocking lever fitted with 
a support for the weighted switch levers. If the conductor breaks no current 
tlows through the shunt coil, and the lever rocks, opening the switch; similarly 
tbe switch is opened with an excess current through the coil. The latter may 
be replaced by a fuse. A pivoted lever carries an armature at each end, and is 
fitted with a support for а rod connecting the weighted arms which, when 
releascd, operates the switch contact lever, both being pivoted at the same 
place. A spring tends to pull over the lever. In normal working this is pre- 
vented by the shunt coil. 5 claims. 


1,140. peii vem in electro-magnets fer electric traction." H. И. Leigh. 


Germany.) Dated January 14th, 1998. Relates to electro-magnets for use either 
in actuating the switches which successively energise sections of the working 
conductor of an electric railway or tramline, or for use in connection with the 
rails as a magnetic brake. The magnet consists of & central bolt supporting 
flanged iron bobbins wound alternately with opposing coils so as to form poles 
of successively opposite polarity. End blocks having ribs sliding in the grooves 
of the rails may be provided, and a powerful braking action on the rail is 
effected by the approach of the pole-pieces when the circuit of the electro- 
maguet is closed. $ claims. > 


1,901. '' Electric leg apparatus.” F. B. Herzog. Dated January 17th, 
1898. Signalling. Relates to an electric signalling or annunciator apparatus, 
the indications of which are produced by the electrolysis of & suitable solution, 
such ав iodide of potassium. The solution is placed in a tank which is mede of 
insulating material and closed in front by a removable transparent plate and 
washer held in place by screws. The tank is enclosed in an outer casing, and 
the bottom is perforated to receive the rubber plugs through which platinum 
wires pass from the terminals to the platinum electrodes, The tupporting- 

lates of the terminals may be embedded in an insulating-backing of cement. &c. 

he terminals are connected to push-battons, &c., at the different sub-stations, 
one or more of the terminals serving as a common return for all the circuits. 
When a signal is transmitted, the solution is electrolysed, and a brown deposit 
of iodine is formed on the corresponding electrode. Each electrode may be 
surrounded by a glass cup to catch and retain the deposit, which onder ordinary 
conditions gradually disappears. The deposit may be rendered more permanent 
by the addition of glycerine, &c., to the solution. Hyposulphite of sodium may 
also be added to retain the solution in its normal condition. The deposit may 
be dispersed after each signal by blowing air through the perforated tube, or 
by reversing the current. A bell may also be included in & common circuit 
when desired. 21 claims. . 


1,535. ‘improvements in incandescence electric lamps and proeseses fer the 
uction theree!.” Dr. C. A. Ritter von Welebash. Dated January 19th, 1898. 
lectric lamps. Relates to incandescent lamps. Filaments are made of 
osmium, or alloys of this with ruthenium, rhodium, or other platinum metals, 
or these metals alone, and may be coated with oxides, preferably of thorium or 
zirconium. They are mounted in bulbs which are exhausted or contain 
reducing gases, and under these circumstances may be heated to extremely 
high temperatures, so as to emit a large proportion of lighting rays. An osmium 
filament may be made by coating a wire of platinum, or other metal having a 
high melting point, by warming it electrically in an atmosphere containing a 
Gatte osmium compound and a suitable reducing gas, such as a mixture of 
hydrocarbons and water vapour drawn from the middle of a Bunsen flame; the 
wire is afterwards slowly heated more highly to consolidate the osmium coating, 
and finally until the platinum has evaporated, leaving a coherent tubular 
filament of osmium, which may contain a little platinum. The osmium coating 
may otherwise be deposited by electrolysis, orbs repeatedly painting the wire 
with & solution containing osmium, preferably made into & paste with finely 
divided metallic osinium or an osmium compound, and a binding material. The 
filaments are mounted on leading-in wires with such paste, and may be repaired 
with it; they may be flashed with osmium in the mixture of gases referred to. 
According to another method, a filament is made by saturating or coating 
twisted vegetable fibre with an osmium compound, and afterwards burning off 
the carbonaceous material in gas containing steam and hydrogen or carbon 
monoxide, but no free oxygen. Or collodion containing an osmium compound 
may be squirted, denitrated, and decarbonised. Coatings of oxides are pro- 
duced by applying solutions of nitrate or other salts, and heating; platinum 
wires во coated may be used at very high temperatures. The provisional 
specification mentions that the repeated coating operations may be performed 
by a motor. 17 claims. 


1998. 


8,820. “ improvements im electric anale or indicators." A. W. Staveley and 
J. М. Parsons. Dated April 27th, 1899. Relates to drop signals. Consists in the 
use of a non-magnetic extension-piece clipped or riveted to an iron-plate, and 
forming holes to receive the poles of an electro-inagnet. 4 claims. 


8,867. “A new or quickslivor electric current ." 9. Hirsel 
mann. Dated April 27th, 1899. The mercury vein causing the contact is in- 
terrupted at intervals by & rotating disc provided with recesses for the p se 
of regulating the number ot the current interruptions by the number of these 
recesses and the speed of rotatiun of the disc. 8 claims. 


9,429. "I ts in electrical aro lamps.” J. Resemayer. Dated May 
4th, 1809. Consists in downwardly extending tubes from the upper chamber 
having openings at their lower ends or of a downwardly extending casing 
forming a lower annular opening, so as to allow the gases and air within free 
outlet, but to restrict the outer air from entering. 2 claims. 


9,511. ''Method ef controlling several rotary phase current 
trical railway train from one point of the 

(Siemons 2 Наке Aktien Gesefishaft, Germany.) Dated May 6th, 1899. The 
regulation of the Шш moment on starting is effected by providing at the 
driver's platform a suita 


8,887. ''An improved hinding post or device for connecting electrical apparatus." 
N. і. Lake. (А. К. Shattuck, United States.) Dated May lch, 1899. Comprises & 
tubular cylinder of conducting material having one end closed, an enclosing 
eylinder of non-conducting waterproof material closed at one end and receiving 
and secured to the other cylinder the conducting wire extending through the 
non-conducting to the conducting cylinder and the insulating waterproof coal- 
ing of said wire forming an impervious joint with the non-conducting cylinder. 
2 claims. s 


10,817. Improved electro-plating process and apparatus therefor.” E.L. 
Dated May 16th, 1899. еу р consists of (1) cleaning the article to be 
pede (2) touching it up; (8) cleaning it by means of а sand blast; (4! pre- 
iminary plating in an alkaline or neutral bath ; (5) stopping and filling up surface 
irregularities; (6) second plating in au alkaline bath; (7) final plating in an ac! 
bai The anode is double for the purpose of evenly coating the srticle. 
claims. ; i 
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‘THE MUNICIPAL MANAGEMENT OF 
ELECTRICITY WORKS. 


THE mental attitude of many present-day students of social 
problems is crystallised in the phrase that the municipality 
can do no wrong. It wonld be idle to deny the remarkable 
success that has attended the entry of municipalities into 
electric lighting; the lowest cost of production and the 
lowest charges to consumers; these аге to be found among 
municipal undertakings, With the glamour of these 
results strong upon us, it is held almost treasonable to 
utter anything against the policy of municipal owner- 
ship. But despite the list of successes that have followed 
municipal effort, the honest doubter may have occasional 
misgivings as to the real soundness of communal enterprise. 
We admit that it is a great achievement to be able to show 
what are, on the face, better results than are usually pre- 
sented by a private undertaking; but it is important that 
we should not be entirely led away by them. In the conduct 
of an electricity works it would be unwise to measure success 
by the cost of coal per unit, or even the total cost per 
unit; there are other figures to consider besides the mere 
production. It is obvious that the relation of capital 
charges to cost of production provides the real test of the 
commercial soundness of an undertaking, and we are afraid 
this is occasionally lost sight of when comparative state- 
ments are made concerning the achievements of a company 
and those of a municipality. 

There is no doubt a wide difference between the objects 
of a municipal electricity works and one owned by a private 
company. In the latter case the interests are well defined, 
and they do not pretend to go beyond those of the share- 
holders. But the rights of the customers and the interests 
of the shareholders are not so incompatible as municipal 
advocates would have us believe. On the contrary, we are 
persuaded that a generous treatment of electricity consumers 
brings an increased reward to the proprietors. Among 
municipalities great doubt exists as to what should be done 
with the surplus; while some strenuously argue in favour of 
reducing rates, others persistently refuss to aid the general 
body of ratepayers. Though the credit of the ratepayers 
may be risked to only an infinitesimal extent in the initia- 
tion of electricity works, it ought not to be lost sight of that 
each and every one has a distinct interest in it, and until a 
municipality brings the supply within the reach of all its 
constituents, it ought not to be unmindful of those rate- 
payers who are at present outside the pale of electricity 
supply. 

We are not anxious to start a time-worn controversy, but 
it is certainly a somewhat curious fact that, until the advent 


‘of electricity supply, municipalisation had not taken very 


firm root. It is true there were corporation gas and water- 
works, but the success in the working of these had not been 


very striking. The supply of electricity is a much more 
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technical and complex undertaking than either gas or water, 
and that being the case, it is, perhaps, noteworthy that 
municipalities should have achieved success in it. Probably 
the very fact of its involving scientific knowledge may 
partially account for its success, for naturally a body of men 
who could not grasp the principles underlying the generation 
and distribution of electricity would be compelled to rely on 
their engineer, and in consequence he would be permitted to 
follow his own bent in the development of the supply system. 
Almost without exception, the most conspicuous examples of 
success in municipal electrical undertakings have been 
achieved in those instances where the engineer has been given 
а free hand. It is unnecessary to quote actual cases, for they 
must be sufficiently obvious to most engineers. Not for a 
moment do we suggest that the ignorance of committeemen 
has been always a stepping stone to the success of an elec- 
tricity works; on the contrary, we are familiar with some 
local authorities who, in their inability to appreciate the 
economics of their electrical undertaking, have actually refused 
to follow the advice of their engineer to purchase an econo- 
miser. Under such circumstances the ignorance of the lay 
mind must be held responsible for extremely uneconomical 
methods of working. Again, on the other side, one remembers 
instances where a municipality, being unable to discriminate 
between sound and unsound engineering, has permitted 
its engineer to run riot with his fads. Now, whatever 
may be the shortcomings of a supply company, and occa- 
sionally they are many, we cannot conceive of any directorate 
of business men embarrassing their engineer in the execu- 
tion of his multifarious duties, Presuming he carried out 
his work well, to which he would enjoy their confidence, and 
would be free from the personal attacks he would be occasionally 
subjected as an officer of a corporation. Moreover, a board 
of directors would be able to detect, probably more quickly 
than an electric lighting committee, whether an engineer was 
developing the system on sound lines, and we think во 
becanse а director stands in a different position to a com- 
mitteeman. No matter how much interest committeemen 
may display in their electrical scheme, they are not interested 
in ita success in precisely the same sense as а director is. In 
these days of company promotion and company failure a 
director is a more or less discredited person, but though we 
hold no brief for the company’s case, we feel no hesitation 
in saying that the ornamental director is almost unknown in 
electrical companies. In the development of the electrical 
supply business, there has seldom been the necessity to hang 
out delicate baits to hook the public, and hence the electrical 
director is generally a hard working, sound man of business. 
. Whatever may be said against the primary principle of 
municipal ownership, it has become a very real and vital 
part of our social life, and it is quite reasonable to presume 
that there will be a wide extension of the system, both in 
electrical lighting and tramways. Having regard to this 
widespread acceptance of the principle, we would, in all 
earnestness, counsel the members of municipalities to modify 
some of their views regarding the position and duties of an 
electrical engineer. We have indicated already that an 
electrical committee may be, under some circumstances, 
exceedingly well served; yet in one of the most suocessfal 
municipal schemes: in the country the chief engineer, who has 
had experience in both municipal and private undertakings, 
has declared, in the strongest possible manner, that it is 


infinitely preferable to serve a company than a municipal 
authority. The position of some municipal electrical 
engineers is almost grotesque, and perhaps the greatest 
surprise is that electrical men will occasionally suffer 


indignities in silence. In some instances the very authority 


of the engineer in his own works is usurped by members of 
committee, who, ever willing to discover trouble, readily 
incline their ear to the complaints of the staff. Such 
а proceeding is invariably attended with disastrous resulta, 
and the engineer must either resign his position or be ever 


‘afterwards discredited in the eyes of his subordinates. 


There are some municipalities which have adopted the most 
unwise oourse of making their electrical engineer sub- 
ordinate to the local surveyor. We have nothing to urge 
against the ability of municipal surveyors in their own 
sphere, but it is impossible that they should possess without 
special training the knowledge to control electricity works. 
Such a dual arrangement can never be snocesaful; the elec- 
trical engineer may be blamed for failures and the surveyor may 
be credited with the successes. Experience is entirely against 
such а practice, for almost without exception trouble in some 
form or another has arisen from making the surveyor the 
nominal head of the electricity works. There is very little 
doubt that the labour element in municipal life is strongly 
antagonistic to electrical interests ; it is the labour members 


- of a Vestry or a Town Council who insist upon the inser- 


tion of objectionable and foolish clauses in electrical contracta, 
and, curiously enough, it is the labour member who is most 
troublesome to the resident electrical engineer. If there 
should be a complaint from a stoker, it is magnified by the 
labour member into a dispute, and if the electrical engineer 
requires an increase of salary, the objections arise mainly 
from the labour section. Most municipalities at the moment 
are engaged upon schemes of considerable magnitude, which 
will involve the expenditure of large sums of money, and 
though we do not for a moment imagine that any electrical 
engineer would be anything but unswerving in loyalty to 
the Corporation which he serves, yet we think his tasks 
would be materially lightened if members of local authori- 
ties were to extend to him a little more generous treatment. 
There are some municipalities whose attitude towards their 
engineers and officers is one of courtesy and consideration, 
and in no instance can that fail to produce excellent 
resulta, 


Dure the past few weeks we have 
Aluminium for 
Electrical Purposes. 


neotion with which aluminium is employed for the purpose 
of electrical conductors. The Snoqualmie Falls system, in 
Washington State, employs some 67,000 lbs. of this metal 
of *26 inch diameter, and 72,000 Ibs. of `28 inch diameter, 
for transmitting the current from the power station to trans- 
former stations, and from thence to the point of utilisation. 
The lines extend for a distance of about 20—80 miles. 
Another gimilar undertaking is found in California, where 
alumininm conductors are employed for transmission between 
the Blue Lakes power house and the Stockton sub-station. 
The line is 40 miles long, and consists of aluminium weigh- 
ing 4,194 Ibs. per mile. Details are occasionally coming to 
hand from other parts of America and the Continent, of 
the utilisation of aluminium in this way, but so far өз 
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this conntry is concerned, the developments have not 
been so great as might, perhaps, have been expected. 
The only case we know of is that of the Northaller- 
ton Electrio Light and Power Company, which has made 
use of aluminium conductors, for which the wire was 
supplied fron the Foyers works. The latest reports received 
are to the effect that it is giving satisfaction. But, 
apart from thie, our progress has been rather slow, although 
sure. As our readers are already aware, the Foyers 
Company has for some time past employed aluminium wire 
for both lighting and power purposes, and also for telephones, 
while certain electrical supplies firms in London and 
elsewhere are experiencing a demand for such wires for 
electrical use. The Foyers works have tarned out trolley 
wire for an electric tramway system, but we believe this 
particalar installation has not yet been completed. Among 


the other interesting developments may be mentioned. 


negotiations with the General Post Office, having in view 
the adoption of alaminium wires for long distance telephony. 
As a matter cf fact, a length of line has been put up for 
this purpose for trial. The question of jointing is of great 
importance, and several forms of jointa have been tried, but 
we are not in a position at the moment to say which form 
has so far proved the most suitable, although they are all 
more or less so. It is believed that inquiries for aluminium 
for electrical work will increase when engineera get to 
know more about the properties of the metal. Of course, 
it is not fora moment to be expected that aluminium will 
be able to replace copper for insulated conductors, because 
the larger section would involve a very much greater ex- 
penditure upon insulation, but for bare conductors of tele- 
phone lines, &c., it possesses several distinct advantages 
over copper. We hear various reports from time to time 
that the prevailing high prices of copper will not continue 
long, but it is difficult to indulge in prophecy with much 
likelihood of accuracy. Whatever may be the developments 
of the next few months in the price of copper, the cost of 
aluminium at present is considered to give it a considerable 


advantage under this heading, although we are given to. 


understand that the British Aluminium Company has 
always been prepared to deliver aluminium in whatever form 
it is required, at a cheaper rate thau copper oan be obtained 
at. Secondly, the saving in weight ought to be taken into 
consideration. For the same conductivity, alaminiam will 
only weigh half the weight of copper; this means, for 
instance, that in the case of telephone lines, a considerable 
saving can be effected in the number of poles, and in the 
ease of transport, especially where the conductors have to be 
carried to places diffionlt of access, there ought to be a con- 
siderable saving in freight. 


THE Association of Municipal Corpora- 

Municipa, Authorities tions has again, by formal resolution, 
Supply Competition, pledged itself to do everything that lies in 
its power to defeat all large electric power 

schemes under which the promoters may desire to compete with 
existing municipal electricity works on their own ground. 
Their efforts are bronght to bear in this direction with a view 
to preventing injurious effect upon installations established 
iu the interests of ratepayers. We believe the members 
of this Corporation underestimate the benefits that many of 
the larger ratepayers (factory and works.owners, &o.) in the 
interested localities, would derive from a cheap, plentifal, 
and efficient supply of electrical energy. We are inclined 
to think that in many places where municipal electricity 
works have been established, the question of large 
power supplies did not receive anything like the 
merited attention (even if it does now !) until the schemes 
now assailed were introdaced. The installations were started 


primarily for public and private lighting parposes, and there 
is plenty of scope for municipalities in that direction. But 
we maintain that the snpply of large quantities of power for 
such purposes as are now under consideration was not 
entertained or even considered within the range of possibility, 
but it is now such a orying necessity that Parliament 
would be fully justified in allowing a private company to 
come in to provide what the local authority does not, and 
cannot, give so cheaply. We believe that the injary to 
municipal works is more fanciful than real. Doubtless the 
Association mentioned, has renewed its deliberations and. 
vows, in prospect of the promised reintroduction in the 
present Parliamentary session of the Bills which were 
ruled out last year. For ourselves we hope that in 
the interests of the electrical industry and of power 
users generally, the measures will meet with more success 
this time. That they are timely proposals to meet a 
great want is indisputable; the only point against them 
seems to be the question of injury to municipal plants. 
This is one way in which our municipal system, as it exists 
at present, militates against the prosperity of our national 
industries. To them, what is more essential than cheap 
motive power ? 


Concentration v. Sub. COMMENTING recently upon the “ follow- 
division of Electricity my-leader tendency which it observes in 

таша. the design of electricity works, an es- 
teemed contemporary takes the breakdown which left 
Manchester in darkness for 10 hours, as a text upon which 
to base an argument against the general practice of providing 
single stations for the supply of large areas. In support of 
this contention, it is alleged that continuity of supply must 
be the paramount consideration in the design of the system 
of supply, outweighing even cheapness of production. To a 
certain extent we are in agreement with this view; there 
can be no doubt that interruptions of supply have in the 
past caused great injury to electrical undertakings, especially 
where these were in direct competition with similar systeme, 
but we join issue with our contemporary when it is said that 
several generating stations should be scattered about a large 
town instead of concentrating the plant in one building. 
The first thing to be considered, in the interests of the 
proprietors— whether these be shareholders or ratepayers 
—is how to supply electrical energy most cheaply to the 
consumers. In our opinion this is best achieved by bringing 
the whole of the generating plant together under the eye of 
the chief engineer, and simplifying the system of supply to 
the last degree possible. To avoid accidents, such as the 
one cited above, the sub-division of the generating plant 
into groups, each complete in itself from boiler to dynamo, 
would constitute a valuable precaution; the sub-division 
might even ba carried as far as the switchboards and feeders, - 
leaving the distributing network to form the only con- 
necting link between the groups, in which case there would. 
be practically as much safety as with separate stations, 
without the divided responsibility and increased staff required 
by the latter. Fashion is not always to be condemned; 
it is at present the fashion to equip tramways with elec- 
trical plant—long may this endure! Moreover, if every 
engineer were to follow the bent of his own ideas, what an 
extraordinary perplexity of designs would be bronght for- 
ward! At a time when “standardisation” is universally 
called for, an outcry against fashion seems to us to be 
sinzularly inappropriate and thoughtless. The very fact that 
a certain design becomes generally adopted is in itself 
presumptive evidence that the design is a good one ; we see 
this ing place all round us, in every department of - 
life, and while it does not follow that in every case the design 
adopted is the only good one of its kind, yet it is tolerab!y 
certain that it has real and substantial advantages as 
compared with its predecessors. 
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THE MAGNETISATION OF COBALT. 


A very complete account of the magnetic properties of 
cobalt is given in a paper read before the Physical Society 
in June last by Prof. Fleming, A. W. Ashton, B. So., 
and H. J. Tomlinson.“ Cobalt stands next to iron in its 
susceptibility to magnetism, and althongh determinations 
have been made of its magnetic constante, no very complete 
set of observations on the magnetic hysteresis values of 
commercial cobalt have hitherto been made. This investi- 
gation therefore fills a gap in our knowledge, and we give a 
short account of the most important results obtained. 

The experiments were made on a circular ring of the 
metal, cast by Messrs. H. Wiggin & Oo., of Birmingham, 
the outside diameter of which, when turned up, was 13:84 
centimetres. A chemical analysis showed that the metal 
contained nearly 1 per cent. of ігор, 1 per cent. of nickel, 
and 1:36 per cent. of carbon, besides small quantities of 
other substances. 

The ring was wound with primary and secondary coils 
of insulated wire, and the induction was measured by the 
ballistic galvanometer in the usual manner. 

The first set of experiments consisted in taking careful 
sets of complete magnetic (B.H.) cycles; and from these 
the hysteresis losses in ergs per cubic centimetre per cycle, 
corresponding to known maximum flux densities, were 
calculated by measuring the delineated areas. A Steinmetz 
curve (fig. 1) was then constructed showing the relation of 
the аан logs in each cycle to the maximum induc- 
tion for that cyole, 
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This was converted by taking logarithms (ordinary) of 
both variables, and plotting a logarithm curve (see fig. 2). 
This last curve proved to be nearly a straight liue. 
If w = magnetic hysteresis energy loss in ergs per cubic 
centimetre per cycle, 
B= ош flax density (induction) during the 
cycle, 
I = maximum magnetisation during the cycle, 
then the logarithmic curves show that over a wide rauge 


w = 0°01 Ble, 
w = 0:527 г, 
These exponential ions show that the relation 


found by Steinmetz for iron and steel, and by Kennelly for 
nickel, holds good also for this sample of cobalt, namely, that 
the 55 loss varies as the 1:6 power of the maximum 
flux density during the cycle. 

It is remarkable that for materials differing so much as 
the cast cobalt and soft annealed transformer iron, the 
hysteretic exponent should in both cases be so near 1:6. 
At low inductions, however, the hysteretic exponent increases 
in valne in all cases. In the case of iron it is well known 
that magnetic hysteresis becomes zero before the maximum 
induction becomes zero. There is, in fact, a non-hysteretic 
range of cyclical magnetisation. Hence it follows that for 


* Phil, Mag., Bap., p. 271. 


some gmall valne of the maximum flox density, there must be 
a range of flux density during which hysteresis increases 
from zero to a finite value; in other words, its rate of change 
is then very large. Hence log. io w will bave a very large 
negative value corresponding to a certain small value of 
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log. o В, and accordingly it follows that the h ic con- 
stant, n, which is represented by the tangent of the inclina- 
tion of the line (log. W. log. B), cannot have the value 1:6 
throughout all values of B max., but must increase as B max. 
decreases. That this is also the cage for the sample of cobalt 
is well shown by the loweet observation points on the 
logarithmic curve (fig. 2). 

It is usual to ex w in terms of 5, but the authors 
consider that it would be better to express w in terms of 1, 
since of the three magnetic veotore, н B and I, 1 has refer- 
ence to the properties of the material itself, в to those of the 
material and the space it occupies as well, and H may be 


Fra 3. 


looked upon as denoting the space ае only. Hence 
magnetic material qualities, like w, should be expressed in 
terms of 1 rather than в; the logarithmic curve connecting 
log. io W and log., І is given in fig. 2. "e 

The observations furnished a simple magnetisation curve 
for the metal (fig. 3), and a series of values of the permea- 
bility stated in terms of flux density, в, and of the magnetic 
force, н. 

Corresponding iments were made on a ring of cast- 
iron of a quality ше] ln d dimos The results are interest- 
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ing for comparison. The following tables show the values of 
the induction and permeability for various magnetising 
forces in case of the specimens of cobalt and cast-iron which 
were tested. 


MAGNETISATION CURVE, PERMEABILITY, AND HYSTERESIS 
VALUES OF Cast COBALT. 


| Hysteresis loss 


Hysteresis loss | in watta per Ib. 


H B ine er co. 
? per cy ele. Qi 

6:67 911 137 452 254 
13 23 2.941 177 9.454 | 1:379 
17 91 3,106 173 3.956 2:292 
25 76 4,110 160 6,292 3 535 
30 53 4.569 150 7.374 4:143 
38 56 5,216 135 8,953 | 5 029 
48 54 5.869 121 10,937 | 6 144 
6108 6,519 107 19,235 | 7 436 
75:46 7 052 93 14,642 | 8:226 
93 18 7.622 82 16,518 9:280 
114 03 8,237 72 18,950 10 646 


— — 


н is the maximum value of the magnetising force during each cycle. 

B is the maximum value of the flux-density or induction. 

A is the value of the permeability corresponding to the annexed values of B, 
and the hysteretic losses also corresponding to the values of H and B are 
given in ergs and watt-seconds, 


OBSERVATIONS ON THE MAdNETIO HYSTERESIS OF CAST- 


Irox. MAGNETISATION CURVE. 
н в n H B р н в Т 
19 27 189 884 4.080 456 | 4465) 8,071 | 181 
41) 62| 150 |1060 | 4,491 | 494 | 5657| 8548 | 151 
111 | 206 | 176 | 12:33 | 4884 | 398 | 7198 | 9097 | 126 
263 768 303 | 1895 | 5,276 | 378 | 8899 | 9,600 | 108 
341 | 1,251 | 367 || 1561 | 5,504 | 353 | 10635 | 10,066 | 95 
445 | 1,898 | 427 | 1891 | 5,829 | 320 | 12060 | 10,375 | 86 
567 | 2,589 | 456 | 2637 | 6,814 | 258 | 14037 | 10,795 | 76 
716 | 3,350 | 468 | 3654 15278 | 10,985 | 72 


BRUSH ROCKER DETAILS AND BEARINGS. 


By Е. K. SCOTT. 


BRUSH-HOLDER spindles which are simply fixed in a round 
bush as shown in fig. 1 have a very awkward habit of turning 
round when not expected, and во releasing the pressure on 
the brushes, Various ways of keying the spindle by means 
of fibre or hardwood are shown in figs. 2, Band 4; in 
the figs, 2 and 8 they pass through the cast-iron rooker, the 
insulating bush (shown in section), and the spindle. None 
of these, however, can be said to be a really good job, 
and the best way undoubtedly is to hold the rocker 
spindle in a square bush as in fig. 5. 

This last figure shows some features the writer introduced on 
a line of ines which he designed for the Brush Company. 
It will be noticed that the nut holding the brush spindle 


Fia. 1. 


in нол is on the commatator side of the rocker, instead 
Of being outside as shown in fip. 1l. The advantage of this 
1 that the brush-holders may be easily removed by simply 


slackening off the nut and drawing out the spindle. With 
the usual arrangement it is generally necessary to dismantle 
the complete brush rocker to get at the holders, as the spindle 


Fid. 8. 
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comes close up to the upright of the commutator ‘segments 
and cannot be, drawn back. 


Another advantage of this construction is that it enables 
the connection with the flexible cables to be made direct on 
to the brush spindle as shown in fig. 5. The joint shown 
here, and in figs. 6 and 7, is so immensely superior to the 


ordinary cable eye or taper socket that it has always та 


the writer why it has not been more generally 


Nad 


The idea came over to this country with the introduction 
of the Siemens and Halske brush-holder, and the writer 
employed it on some dynamos as early as 1892. The ad- 
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vantage of the arrangement for high tension work will be 
obvious from fig. 6. As some readers probably know, 
terminals which are supposed to be dead have a knack of 
being connected up after all. 
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Some specifications have asked that all the brushes should 
be capable of being lifted off the commutator at once, and 
where there are six or more side by side it is a con- 
venience. Опе way of ing this out is to mount a 
sleeve н (see fig. 5) on the brush spindle. This sleeve carries 
the holders, and being split at the rocker end, the screw 
shown in section a, в, can be used to clamp it in any 


position. In multipolar machines all the brushes on the 
various spindles may be lifted together by rotating the rocker 


indles slightly, the movement being given to 
ihom by attaching arms which project inwards to a central 
ring capable of rotation. The spindles are prevented from 
moving except when required by anchoring this ring firmly. 
A quick and slow adjustment for the brush rocker is some- 
times asked for, во that when a large increase of load comes 
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on, or in shutting down, the brushes 
can be pushed over quickly. Meesrs. 


Holmes have a rather neat method of effecting this, which is 
shown in fig. 8. The rocker revolves on la fixed. ring, A, 
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having worm-wheel teeth cut into its periphery, and into 
which the worm, в, gears when the handle, c, is in the 
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position shown in the full lines. If, however, it is turned 
over to the dotted position, the worm is lifted out of gear on 
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account of its spindle being mounted eccentrically, and the 
dae ay then be pushed sharply backwards or forwards 
y hand. 

Another method somewhat similar to an arrangemen 
which the writer put on a double commutator machine for 
a Lancashire central station, is shown in fig. 9. As the 
fine adjustment had to be effected some distance away from 
the brushes, the hand-wheel, E, acts as a nut to the con- 
necting link, ғ. If occasion should arise when the brush 
rocker requires a quick movement, one has to lift up the 
link slightly and adjust the rocker by hand. By turnin 
the hand-wheel, the notch in the Jink can then be allow 
to fall into position again. 

The condition of the brushes can be observed in an awkward 
place, such as a commntator next to the fly-wheel of a 

Шав or Willans engine, by fixing a small mirror in the 
position shown dotted. | 

In assembling a brash rocker and fittings together, it is 
advisable to thickly shellac varnish the insulating bushes, во 
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that. when they are tightened up the crevices are filled, 
and there will thus be no opportunity of moisture getting in. 

Oil creeping along the shaft and getting on to the brush 
rocker has often given trouble. The creeping is best pre- 
vented by having efficient oil-throwing grooves cut into the 
shaft, but sometimes the grooves are arranged on a separate 
ring, which is caulked tight on to the spindle, or else they 
are cut ou & Кое of the commutator bush, as shown 
in fig. 10. If turned in the shaft they shonld have a very 
sharp edge to throw the oil efficiently, but care mast be 
taken to have the bottom of the groove well rounded out, 
otherwise the spindle may be very much weakened. As the 
centrifugal action tends to cause the oil to run up on to the 
largest diameter when it escapes from the end of the bush, 
creeping towards the commutator may be prevented to some 
extent by turning down the shaft, as shown at 4 in fig. 11. 

In ordinary two-pole and small multipolar machines the 
rocker is commonly carried on a projection of the end bear- 
ing, and as the joint of the bearing cannot be made v 
tight it sometimes happens that there is a leakage. of oil. 
By adopting the method shown in fig. 12 the rocker need 
not come near the joint at all, and should it be necessary to 
remove the top bush, this can be readily effected without in- 
terfering with the brush gear. The arrangement is similar 
to that ешр оу by Messrs. Johnson & Phillips. Of course, 
in multipolar machines the commutator becomes so large in 
diameter that it is better to carry all the brush gear by 
brackets attached to the magnet yoke. In fact, for those 
machines in which the armature is mounted on the engine 
shaft this is the only possible construction, | 

The design of swivel bearing shown in fig. 11 is one which 
the writer got ont some years ago, and there are two features 
іп it which may be worth mentioning. The first is that the 
seat for the bush is made of white metal which is run in, 
when the armature has been placed central in the polar 


р v, Delivery valve; s v, Suction valve; 5 р, Suction pipe; вот, Rose 
in oil tank; БЕ, Steel end; c, Cam; s, Shaft. 


Fig. 13. 


space. In this way machining is dispensed with, and the 
pedestal may be cast in one piece with the bedplate, giving a 
cheap and neat-looking construction. The second feature is 
the use of chains for lifting the oil instead of the usual 
loose lubricating ring or the original fixed Mohler ring, 

This chain method, first introduced on the Brash-Falcon 
dynamos, proved so successful that it was adopted on the 
Mordey alternators and other machinery. One advantage 
of the method ia, that as the linksdip down much lower into 
the well the height of the oil need not be gauged to euch a 
nicety, The chain also lifts more oil than a plain ring, and 
can therefore be used on shafts running at xd prior It 
is specially made of stamped iron links so that the 
chain may be easily divided at any point by simply tarning 
one of the links at right angles to its usual position. 

With the ordinary ring it is necessary to remove the bearing 


to get it off. Messrs, Thomas Parker, Limited, have, however, 
got over this difficulty by making the ring in halves, hinging 
one side and having a snap joint at the other. When the y ats 
of a shaft falls much below about 220 revolutions, 
oiling ring and chain methods fail, and the bearings must 
then +e supplied by а small wheel pump working on the 
same principle as the Roots blower and driven from the 
dynamo spindle, or else as in the Electric Construction 
Company's machines by a small plunger pamp (see fig. 13), 
worked by a cam or eccentric cut on the shaft. Messrs. 
Thomas Parker, Limited, have ado a similar device, 
but the pump in this case is on the lower side of the 
bearing, and oil therefore flows into it by gravity. 


THE “SAME CIRCUIT" METHOD OF INCAN- 
DESCENT LAMP PHOTOMETRY.” 


— aT уул 


In the measurement of the candle-power of incandescent lamps, 
it is customary to use as a worki of comparison 
at one end of the photometer some form of standard oil 
burner, or a previously tested incandescent lamp carefally 
maintained at its rated voltage. A simple kink of photo- 
metrio work known as the “same circuit method, which 
does away with the bothersome oil burner and eliminates any 
calculation involving voltage, has come into extended use by 
lamp manufacturers, but does not as yet seem to be generally 
appreciated and used as it might be by central station men. 
It is based on the principle that if two incandescent lamps 
are supplied from the same circuit, and are burned at about 
the same brilliancy, their candle-power will increase and 
decrease in the same proportion with changes of voltage, and 
their relative candle-power will remain constant. 

If, then, a working standard is mounted on one end of the 
photometer bar and the lamp to be tested at the other end, 
and both are supplied with current from the same source, 
even if the voltage flactuates, the candle-power of both lamps 
will go up and down together, and the relative candle-power 
or the position of the photometer вогееп over the scale will 
remain constant. Obviously no accurate voltmeter measure- 
ment is needed in this method of working. 

The connections when working in this way are shown in 
fig. 1, where в is the standard lamp and T that under test, 
connected across the same leads supplied from a souroe of 

wer at the left. If this source o is of a much 

igher voltage than that of the lampe—as it is likely to bs 
in central stations having a considerable drop in their 


Fic. 1. 


өл М ej 
R 
AS т 
R 
Fra. 2, 

fesders—a rheostat should be inserted at R to cut down the 
pressure and to avoid deterioration of the standard, as well as 
to bring the two lamps to abont their normal voltage. Care 
should be taken in this case not to turn off the lamp, T, as 
the reduced drop in в would raise the pressure on the 
standard, s. Wherever a pressure within 2 or 3 volta of that 
for which the lamps are rated is available, no resistance is 
necessary. | 

A voltmeter may be inserted, as shown, in order to have 
the lamps at about their rated voltage, sinoe, if the voltage is 
raised considerably above, or lowered considerably blow, 
normal, the candle-power of the lamp under test might not 
go up or down exactly the same percentage as that of the 
standard lamp unless both filaments were cf the same physical 


characteristic, and particularly possessed the same ratio of 
graphitic to base carbon. Over considerable fluctuations of 


r 
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voltage, however, such as 8 or 5 per cent., the candle-power 
of all lamps varies in so nearly the same proportion that the 
adjustment of the voltage, with any care whatever, is not 
necessary. The adjastment of the lamps to normal candle- 
power by the eye is quite sufficient, so far as accuracy of the 
measurement is concerned. The meter may, however, be 
useful to porin overburning the standard. Obviously the 
reading of this voltmeter does not enter into the calculation 
of 15 candle-power which is read off immediately from the 
soale. 

When it is desired to test lamps all of one rated voltage, 
the system is obviously most simple, and when lamps of dif- 
ferent voltages must bə tested, the only addition necessary is 
а number of working standards, one for each different 
voltage. If itis not desired to keep in hand and calibrated 
so many different working standards, one may be made to 
serve over а small range of voltage by means of an adjustable 
photometric scale. For instance, if the working standard 
gives 16 с.р. at 112 volte, 110-volt lamps may be compared 
with it by sliding the scale to favour the lamp under test by 
the difference between the candle-power of a lamp burned at 


110 and 112 volts. In the eame way the 112-volt standard 


may be used for testing 114-volt lamps by sliding the scale 
in the other direction, :.e., to favour the standard, to а point 
determined by a graduated set of marks on the instrumenta. 
The tests may be carried out as explained above, with a pres- 
sure on the lamps equal to or somewhat less than that at 
which the working standard is rated, and either steady or 
fluctuating. 

To reduce the number of standards required for a photo- 
meter designed to measure a general line of lamps from 50 
to 250 volta, another modification may be made by inserting 
а resistance in series with the standard lamp alone. The 
arrangement of the circuit in this case is shown in fig. 2, 
where the added resistance is represented by the letter a. 
This resistance should be made adjustable, and may be 
calibrated so that even in this case no voltmeter measure- 
ment is necessary. An explanation of the proper value of 
this resistance is best given by taking a specific case. 
Assuming that the lamp, 8, gives 16 С.Р. at 100 volts, and т 
is rated at 110 volts, the resistance, А, should bs sufficient to 
abeorb just 10 volta and give s 100 when the voltage between 
wires 1 and 2 ів 110. The two lampe will then both receive 
their normal voltage when the difference of potential between 
the wiree, 1 and 2, is 110 volts, and will rire and fall in 
candle-power cqually when tbe pressure varies, If the resist- 
ance of A is increased sufficiently to give a drop of 12 volta 
out of 112, it adapts the instrument to measure lamps of 
the latter pressure. Thus the photometer may be Dido to 
meaeure lamps rated at any pressure above that of the 
standard, in this case assumed to be 100. The resistance of 
A may be made adjustable with a contact travelling over a 
scale direct reading in terms of the voltage to which the 


resistance adapts the standard lamp, so that when it is 


desired to measure lampe rated at 114 volta, for instance, the 
contact is set opposite the 114-volt mark, &o. The 
resistance should, of course, have а negligible temperature 
coefficient. 

Portable photometers of extreme simplicity end light 
weight may thas be made and fitted with three standards, 
one for lamps of 55 volta or thereaboute, another for 110 
volts or thereaboute, and a third for 220 volts or thereabouts, 
The “same circuit" method should prove of the greatest 
value in central station photometry where the simplicity of 
its apparatus and circuits, the absence of several simultaneous 
readings, the total elimination of corrections and calculations, 
and the ability to work over a considerable range of pressure, 
steady or fluctuating, should commend it for use in place of 
any other method. 


REVIEWS. 


Arithmetic of Electrical Measurements. By W. R. P. Hoses. 
Seventh Edition. London: Thomas Murby. 


This book is intended to set forth clearly and concisely 
the application of Ohm’s law to electrical measurements in 


practice, and consists of short Барага notes and worked 
examplea, followed by numerous test problems. In spite of 
ita ical aims, the work has a strong flavour of “science 
and art school teaching, as exemplified by the repeated use 
of such expressions as multiple aro," joining cells “for 
quantity,” “electromotive force at the terminals” of a bat- 
tery or dynamo, &c.; while four chapters are given up to 
academic problems founded on the coupling of cells in parallel 
and series, and in opposition to one another. The author 
identifies the “ best effect" with the “strongest current,” 
ignoring the inefficiency of this arrangement. 

We should not be sorry to see a text-book issued which 
ignored the existence of primary oells altogether. There is 
a misprint of + for x on page 52; Minotto is, as usual, 
wrongly spelt Menotti ; a “constant variation" is mentioned 
on page 94; and “conductivity resistance,” whatever that 
may be, on page 110. 


Lezioni di Elettrotechnica dettate nel R. Museo Industriale 
Italiano in Torino. By GALILEO Ferraris. (Published 
under the auspices of his family aud of the Italian 
Institution of Electrotechnics.) Vol. I. Turin: Roux, 
Frassati е Оо. 


Galileo Ferraris was born in 1847 in Livorno-Marcellese, 
and died in February, 1897. His short life of 50 years was 
one of incessant literary and scientifico activity. His first 
publication, a paper on “Teledynamic Transmission, 
was printed in 1869, the year of his graduation at Turin. 
Of his early work the best known ів a book on Geometrical 
Optics and Optical Instruments, which has been translated 
into several languages, and is still used as a text-book in 
Germany. His future reputation will undoubtedly rest 
mainly on his discovery of the rotating magnetic field, the 
principle of action of the modern two and three-phase trans- 
missions of power; he was experimenting on this in 1885, 
but no account was published till 1888, when he read a paper 
before the Academy of Sciences at Turin describing his 
results. “In 1886,” we quote from a contemporary journal, 
“Prof, Ferraris was appointed by the Minister of Publio 
Instruction to deliver a course of lectures on ‘ Electricity ' to 
graduate engineers at the Industrial Museum of Turin. 
These lectures, to which the Professor has devoted a great deal 
of activity, were a marked success from the beginning. The 
attendance increased from year to year, and at present the 
lectures furnish the leading course of electrotechnics in Italy. 
These lectures are models of their kind, aud of the highest 
scientific character. Their conciseness, a charming сау 
form, and especially their expression of the deep feeling 
enthusiasm of the devoted man of science, cause them to be 
interesting to an unusual degree, and make those who had 
attended the course proud of the honour of having been pupils 
of Prof. Ferraris.” "n 

These lectures were never published by Ferraris him- 
self, but, some of his pupils have collaborated in publishing 
them, after his death, from their own notes, as an expression 
of respect and devotion for their late teacher. The passage 
we have quoted above, and the editorial preface to the volume, 
are both eloquent of the man’s inspiring personality and 
scientific distinction, while the volume iteelf cannot fail to 
impress the reader as being a highly philosophical statement 
of the existing views of electrical science. 

Prof. Ferraris (we quote from the preface) had himeelf 
intended to publish a treatise on practical electricity, or else 
a series of monographs on the subjects taught in the schools. 
He had actually realised part of his design by writing “A 
Geometrical Theory of Vectorial Fields,” which was intended 
to form the first chapter of the introduction to his treatise. 
This essay was presented to the Academy of Sciences in 
Torin some months after the death of Galileo Ferraris, with 
a brief preface by Prof. Corrado Segre, and was published in 
the * Memoirs of the Academy,” Vol. xlvii, 1897. From 
the character of this fragment it is clear that the complete 
work, matured in his singularly lucid mind, would have 
been of capital importance both to science and to engi- 
neering. 

The present volume contains only the theoretical part of 
the course, and is complete in itself. The treatment is 
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essentially geometrical, and the attention is constantly fixed OIL ENGINE TESTS. 
on the vectorial distribution in espace. Symbols are 
employed mainly for statement; there is little mathematical Тив oil engine is gradually achieving for itself а position as a 
process. : by th 
This volume may be followed later by a second on the ͤͥ Broad 8 


applications of the theory. 


Manual de Télégraphie et de Téléphonie. By J. PIERART. 
New Edition. Bruxelles: Ea Vente Chez l'Auteur. 


This is a handy and up-to-date little book and really con- 
кы = immense amount of information judiciously con- 

enged. 

The first four chapters are headed Electricity," * Bat- 
teries,” “Magnetism,” and  Electro-Magnetism." In 
* Electricity” the writer does not deal with the usual “ sealing 
wax and pith bell " description, but plunges at once into the 
subject of how electricity can be produced, and gives brief 
descriptions of certain of the phenomena and laws of elec- 
tricity, descriptions quite sufficient for the purpose. Bat- 
teries ” are dealt with at a greater length. Descriptions of 
the various kinds of batteries are given briefly; also the 
faults to which the cells would be liable in practice are 
referred to, and the way to pick ont a bad cell is stated. It 
may be questioned if there was really any necessity to have 
describ:d the Bunsen cell, seeing that it is never employed 
for either telegraphic or telephonic purposes, and the 
occupied in the description might, perhaps, have been 
more usefully employed. The accumulator being now exten- 
sively used in telegraphy, comes in for a suitable amount of 
attention. “ Electro-magnetism is well dealt with, the 
descriptions of various kinds of electro-magnets, as used in 
telegraphy, being satisfactory. Chapters V., VI., and VII., 
dealing respectively with Telegraphy,“ Telephony," and 
“ Simultaneous Telegraphy and Telephony,” form the bulk 
of the book, and are very practical in their contents. Neces- 
sarily they deal with the subjects from a Belgian point of 
view, though not exclusively во. It is perhaps a little curious 
that the English standard relay should be simply designated 
“Standard Relay;" it may be remarked that the resistance 
of each bobbin is incorrectly stated to be 600 ohms; 200 is 
the standard valne to which these relays are always wound, 
giving 400 in “series,” and 100 in multiple; possibly, 

owever, these relays are used in Belgium, wound to 600. 
The latter country being the home of the Van Rysselberghe 
system, simultaneous telegraphy and telephony naturally 
come in for a fair amount of notice. 

ae the book is a good one, and is very unpre- 
tentious. | 


Aro Lamps and How to Maintain Them. Ву Н. SMITHSON 
and E. R. SHARPE, 1899. London: Whittaker & Оо. 


This little book is addressed to the ordinary consumer, 
ү is 5 to ari n о treat ап arc lamp, to 
it in order, and to effect minor repairs. The 
8 of a number of well-known lampe is. described, 
but the total absence of illustrations of the working parts 
greatly detracta from the value of the descriptions; the 
style is disconnected and rambling, and the matter does not 
bear evidence of the 10 years’ experience claimed by the 
authors. | 
On page 13, dealing with two lamps in series, only one of 
which lights up, they say that the fault may be due to “no 
circuit!" The kilowatt is repeatedly called a unit, meaning 
a Board of Trade unit; а “large leakage is called а “ short 
circuit’ ; a method is hinted at by which incandescent 
lamps are used to indicate leakage from one wire to another, 
ог a short circuit, The normal length of an open аго is 
given as 32 inch; this is much too short. The 
enclosed arc is said to burn in a partial vacuum, 
which is absurd. For 10 and 12 amperes, positive 
carbons of 18 mm. are recommended, with negatives 11 mm.; 
15 and 11 mm. would be more correct. One valuable piece 
of advice is given—when lamps cannot be got to burn well, 
call in an electrician who understands arc lamps ! 


Highland and Agricultural Society of Scotland serve asa reminder of 
this, and the figures obtained will become the new standard of com- 
for oil engines for some time to come. We observe an 


Daylight, costing at Edinburgh, but any ordinary oil 
Appear suitable within reasonable flashing points. The power was 
tested by 


а rope brake. 

The full load trial on the first day was 4 hours, the fall load being 
the declared B.. p. Oa the second day a 2 hours’ run was made at 
half load, and finally every engine was ran up to its maximum per- 
formance. Engines had to start cold, and time was noted in the 
getting up to full load. The Trials Committee report that the engines 
all ran well except in two cases where there were outside reasons for 
some little difficalties. They were all fairly economical. The largest 
engine tested was one of 20 B HP. by the Campbell Gas Engine 
Oompany, of Halifax, with 124 x 21 cylinder. It ran at 190 
revolutions, weighed 5 tons, and is listed complete at £280. It 
required 31 minutes to start it from cold, in each case the longer 
time teing generally required by the larger engines, Orossley’s 
16 B E. r. requiring 18} minutes, though Tangye’s engide of 174 B. k. p. 
only required 15 minutes, and, moreover, it developed 18406 B.HP., 
the engines of Crossley and Campbell falling below their declared 
power, though Oampbell’s smaller engine of 13 B E r. did 1387 B H P., 
and most of the other engines did more than was promised. Afrer 
all, however, the ratio of 1 H.P. to В.Н.Р. is perhaps more important 
than the ratio of performance. Crossley and Campbell were almost 
equal at 771 and 778 mechanical efficiency, while Blackstone and 
Tangye ran fairly сісве at 858 and 842, other engines had no 
indicator facilities. The oil consumption differed considerably, 
Огоміоу getting off with 793 lb. por B H P. against Campbell's 1 2 lb. 
and B tone’s engire only using 746 |b. per BHP. From the 
figures as a whole we may lay down a useful rule for practice, that 
the mechanical efficiency and the oil per B.H P. are at best of the 
same value 76 or three-quarters. This is a convenient figure for 


memory, and those makers who do nct approximate to this figure 


should seek the fault. Russolene gave the best and the worst 
results in different engines. Royal Daylight gave the second best 
and the second worst results, во that the two oils may be rated equal. 
Оле engine only did better at half than at full load— Campbell's 
smaller 13 в.н P. engine—which at 673 BHP., reduced its oil per 
B H P. from 1 2 to 1:180, all other engines showing an increase. 

Oa maximum effect Campbell’s large oe ре added over 273 per 
cent. to ite rated B EP., whereas Orossley's added only 124 per cent., 
and Blackstone's large engine over 40 per cent, while their other 
engines added over 30 per cent. to their declared power. 

The prices for engines appears to be about £14 per B H.P., or £11 
per minimum HP., aris Tangye's, ard Pollock, Whyte & Waddel 
gave 1 B. р. for £8 and £7. 

About 75d. may be taken as the hourly cost of an oil engine in fuel 
for first-class work, when at full ‚ with oil at 7 5d. per gallon. 
In other words, a first class oil ve will produce 1 B E P..hour for 
1th of the cost of a gallon of the oil it consumes. 

We think there should be some more uniform and standard 
method of oil engines. The declared B. р. of one engine was 
14 for a speed of 200, whereas the same zs and stroke were rated 
by another maker at 13 for 210 revolutions, and yet another, even 

‚ was rated only at 10 B.H P. for 220 revolutions. 
be prices for engines bear a fairly even ratio to their claimed 
B H.P., bat the trials show that some makers are much more liberal 
in their sizes than others. 


PROF. SMITH ON GOVERNORS. 


Pror., BurrH, who writes on governors in Feilden's Magazine, hss 
done good work and has been locked on as being in touch with 
practice, but if Feilden's Magazine is intended to be practical it 
must | print diff rent matter from the article in question. As 
an example of fine profesrorial diction it is first class, but it is so 
wrapped up in verbiageand abstrusely technical phraseology as to be 
almost unreadable. Technical details are wanted plain. Now, 
how is this for comprehension: Prof. Smith wishes to use the 
pitching of a ship to regulate the steam at the engine, and this 

how he tries to convey the idea of doing so: “ The mechanical 
resis'ance of the water to the rotation cf a marine propeller in rongh 
weather varies violently in accordance with the relative positions 
of the stern post and of the water surface in passing through the 
wave crests and troughs, and this change of geometrical relation may 
be made to operate (telegraphically, and by help of an electric 
or mechanical relay) а central gear, &c.” While writing this it 
экн үз been as well m have made a 3 medium in 
wW propeller revolves; apparen t revolves in rough 
weather rather than in water. d à 

The foregoing sentence 


nology as to be deprived of any useful significance. Prof. Smith decries 
the almost general effort of designers to seek a variation of spsed for 


670 


THE ELECTRICAL REVIEW. гта. 45. mo, 1,144 Остовив 27. 1889. 


the purpose of effecting a governing operation, thereby utilising the 
error it is sought to avoid to actuate the controlling mechanism. 
There are other phenomena than speed that ht be so utilised, 
such as stress, induction, current, &c. The series win of the fields of 
& compound wound dynamo is instanced as a type of governor which 
acta at once by the increased induced by the increase of 
current which would otherwise cause a loss in E.M.F. This govern- 


sugges govern 
current control operating upon the engine 
sensitive and powerful governors of the shaft type, governing appears 
hardly to require much finer apparatus, at least for high speed 


engines. . 

It is also suggested that change of driving effort and resistance 
might be utilised as a means of control. Stripped of its efilor- 
eacence we take it that something which will alter under varying 
stress might be placed between, say, a fly-wheel and a dynamo that 
would very quickly vary the mass volume of the elastic fluid flowing 
from the steam generator through the channels of communication 
terminating at the container of the distribution mechanism attached, 
or in propinquity to the cylindrical vessel containing the piece which 
moves under the elastic force of the actuating fluid of the heat 
engine, to such distribution mechanism container. We hope this is 
clear. Wo have endeavoured to imitate the style of the worthy 


professor. Olearly! he would vary the cat-off by a spring resistance 

in the driving shaft—a sort of coupling. | 
Inciden Prof. Smith is inclined to attribute fly-wheel 

accidents to want of arm strength rather than to rim failure, and 16 


is probable if the arms of a fiy-wheel did shear off, that the rim 
would drop and break so nickly that the true cause of failure 
might be unperceived. account merely of the rim 
strength, the absorptive power in foot-pounds per pouad of weight is 
E 


rim section. Then, if = = 1 per cent, and sectional stress is limited 


Prof. Smith writes 1 P. we hope he will not endeavour to “ write 


intended at an early date to present a report to the Oouncil in regard 
to the statements of Mr. Hanbury in relation to the telephone 


service, Е 
Tum Сооноп/в Powza Sration. 


The Oouncil adjourned for а week the consideration of а report b 
the Highways Committee, stating that Prof. Kennedy had expres 
the opinion that the Oouncil's southern tramways and the pro 
additional tramways and light railways could be worked by moans of 
one generating station constructed on the aite of the Council's tram- 
way depo: at Camberwell. Part of the деро is the Council's free- 
hold, while the remainder is held on a lease, of which about 75 years 
are unexpired, at a rent of £250 per annum. Mr. Kennedy also 
suggested that, as eventually this generating station would be an 
extremely important one, it was desirable that compulsory powers 
should be obtained for the acquisition of the freehold of the portion 
of the depót now held on lease, and also of certain houses abatting 
upon the north-east corner of the depot, and the property on the east 
between the деро and Oamberwell New Road. The buildings 
on the additional property, if acquired, need not be immediately 
pulled down, but the property would probably be obtained on better 
terms in the near future than if the purchase were to be deferred 
until it became obvious that its acquisition was essential for the 
growth of the generating station. The cost of the acquisition of the 
freehold and of the interests in the property adjacent referred to 
above, would be about £90,100; and the Oommittee was of opinion 
that the suggestion should be adopted, and the property scheduled 
as to be acquired under the powers to be sought the London 
County Council Tramways (Electric Traction) Bill. The committee 


T nearly '8 — х centrifugal stress in pounds per square inch of ` 


recommended accordingly, but the consideration of the question was 
postponed. 


Tus Prorosap РАГАОЕ Loew. 


It may be remembered that in Joly last the Council decided to 
obtain powers for the construction, among others, of an elcctric tram- 
way on the underground system between Rushey Greea and the 
Orystal Palace. The Highways Committee then thought that the 
property, consisting principally of forecourts of houses, and parts of 
estates not yet bailt upon, required to widen some portion of the 
route sufficiently to enable a double line to be laid, could be acquired 
at мер pects less cost by negotiation with the owners than if the 
Oouncil should obtain compulsory powers for the purpose. The 
Oouncil’s valuer had ben in n tion with the owners for the 
acquisition of the necessary property, but had not made such pro- 
gress as would justify the Council in proceeding with the proposal. 
Having regard to all the circumstances, the Council decided, on the 
recommendati n of the Highways Committee, to abandon this par- 
ticular electric tramway scheme. 


Ілантіхе or Nrasaom's COLUMN. 


The Highways Committee reported that the Charing Cross and 
Strand Electricity Supply Company recently applied for і 
to carry an electric cable overhead from the Union Olub, Oockspur 
Btreet, to the Nelson Column, Trafalgar Square, for the purpose of 
lighting the column on Trafalgar Day. As the circumstances were 
of & special character, and the matter was urgent, the committee bad, 
on lf of the Council, given consent to the erection, so far as the 
Council had power, upon the following conditions:—-That the work 
be carried out in accordance with the provisions laid down in the 
regulations (A 16 to 26) of the Board of Trade with regard to over- 
head electric lighting wires; thatthe main used be for supply at a 
ressure of not more than 200 volte; and that the whole of the work 
removed, and any damage that may be done to the P blic streets 
in connection therewith be made good, within 10 days October 
20th. The span of the cable, which was carried from the Union 
Olub to the column by means of steel suspending wires, was slightly 
in exoess of that allowed by the Board of Trade regulations, but the 
Board raised no objection to this deviation from the general rule. 


CORRESPONDENCE. 


Single-Phase Motors. 


In your issue of the 18th inst. I notice a letter from 
Mr. O. E. L. Brown, referring to an article by Mr. Eborall 
on the above subject. As this letter might give rise to an 
error with regard to the meaning of my single-phase motor, 
Patent No. 29,499, of 1896, I now take this opportunity of 
replying to it. 

According to Mr. Brown’s letter, he ap to think that 
what I have patented is, that with single-phase motors 
having two circuits of different self-inductiop, or phase- 
displacement, one shall be chosen as the working. winding, 

the other as starting winding. This is, of course, not 
the case—nor would it give grounds for a patent. 

As a matter of fact, my patent does not в of working 
or starting windings, but simply claims “that with single- 
phase motors having circuits of different phase-displacement, 
the self-induction of the circuit of greater phase-displace- 
ment shall be made smaller than the self-induction of the 
circuit of leeser isplacement. 

This method of designing single-phase motors is certainly 
in direot opposition to all other methods, as Mr. Eborall 
clearly saw. For the purpose of obtaining large «differences 
of phase, such methods always consisted in making the 
winding of small phase-displacement of small self-induotion, 
and the winding of large phase-displacement of large 
self-induction. 

For instance, consider fig. 1 of Mr. Brown's patent—the 
example cited by him. Obviously, the ring winding pro- 
duces the greater phase-displacement, and the drum winding 
the smaller. But the former has 16 turns, and the latter 
4 turns, that is, the winding of larger phase-displacement 
has the greater self-induction. 

Alexander Heyland. 


Aluminium Conductors.’ 


With reference to the relative advantages of aluminium 
and copper, the following statement shows briefly how 
matters stand at present in this country, and is a handy way 
of ascertaining the more economical metal to employ :— 

The conductivity of aluminium is в (60 per cent.), 
end its weight ths, that of copper. Therefore, for the 
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same resistance, the weight of aluminium will be !? x +; 
= + that of copper. | 

The lowest price aluminium wire can be obtained in this 
country at present is 1s. 7d. per lb. Therefore, with high 
conductivity copper wire at 94d. per Ib., the two metals cost 
exactly the same for the same resistance. | 

Copper wire at present costs rather more than 94d. per Ib., 
so that the balance is slightly in favour of aluminium for 
bare conductors. | | | 

It must be remembered, too, that it& weight would Ъз 
only half that of copper, so that for overhead work the 
supporta would be cheaper. | 

һе diameter of an aluminium conductor, as compared 

with copper (being for, say,a current of 250 amperes, 
21:5 mm., against 16:5 mm.), quite excludes any chance of 
its adoption for insulated conductors. — 


Measurement of the Internal Resistance of Accumulators. 


In the article on “Measurement of the Internal Кевіві- 
anoe of Accumulatore," appearing in the ELECTRICAL 
Review, of October 20t M 623, there are two 
inaccuracies in the Сари е by omitting lines in the 
engraving of my original figures. In fig. 2 there onght to 
be a connection between the positive pole of the cell ‘under 
test and the looped line representing the connection between 
the two coils of the differential galvanometer. In fig. 4 the 
terminals of the galvanometer should be joined, one to the 
positive pole of the cell under test, the other to the junction 
of Ri and в,. 

E. C. Rimington. 


[We regret the unfortunate slips to which our corre- 


spondent draws attention ; the correct figures are reproduced 
bslow.—Eps. Exec. Rkv.] d ý 


WHAT IS A i FACTORY ?" 


Tux definition of this term has become shrouded with con- 
siderable importance ever since the Workmen's Compensa- 
tion Act came into force, and, in a large number of cases 
arising under that Act which have reached the Court of 
Appeal, its true interpretation has come either directly or 


indirectly before their Lordships’ notice. Among the many 
difficulties which have beset the inte of this statule— 
we inclade in this term arbitrators, ty Court judges and 


the members of the Court of Appeal —none has been forced 
into a position of greater prominence than the exact delimi- 
tation of the scope of the Act. With a view to marking 
out that portion of our industrial community within which 
employers have to become universal insurers, the Legislature 
has endeavoured, by vague references to older statutes, to 
define the term “factory” so as to include industries which 
involve the employment of skilled labour in places utterly 
unlike anything that we have hitherto been accustomed to 
regard as an orthodox factory. A study of the cases which 
have been reported in the Law Reports reveals the fact that, 
во far, this attempt has met with signal failure, and a recent 
case in the County Court, to which we will presently refer, 
serves to show the immense importance of the distinction 
between work in a “legal factory” and employment outside 
the “ walls" of that extraordinary institution. 


Before referring to any of the decided cases, it may b» as 
well to direct attention to that of the Workmen’s Com- 
pensation Act which is su to have correctly defined the 
scope of the statute. By Section 7 the term factory includes 
“ every dock, wharf, quay, warehouse, machinery, or plant, 
to which an ре of the Factory Acts is applied by the 
Factory and Workshop Act, 1895 [and also every laundry 
worked by steam, water, or other mechanical power]. By 
Section 28 of the Factory Act, 1895, certain specified pro- 
visions of the Factory Acts (e.g., the provisions with respect 
to accidenta and the power to make orders with ees qni 
dangerous machines) shall have effect as if every dock, wharf, 
quay, and warehouse, and, go far as relates to the process of 
loading therefrom or thereto, all machinery and plant used 
in that process were inoluded in the term factory. The term 
also includes any premises ọn which machinery worked by 
steam, water, or other mechanical power, is temporarily used 
for the purpose of the construction of a building, or ару 
structural work in connection with a building. The Work- 
men’s Compensation Act also makes certain provisions as to 
who shall be considered the owner or “ occupier” of such 
a factory. Such are the statutory declarations with regard to 
a “factory.” Comprehensive as they may appear, their 
elucidation is in no way rendered less difficult by the fact that 
compensation is only awarded to a workman who suffers from 
injury arising out of and in the course of his employ- 
ment, “on, in, or about” the factory. 

The case of M'Nicholas v. Dawson (1899, 1 Q. B. 772) 
gives us some idea of the difficulties which are likely to arise. 
There a workman was employed in a shed to look after a 
steam engine connected with a mortar pan for mixing mortar 
for use on & building near at hand. When thus employed 
he sustained personal injuries through an accident. The 
"divus" arose whether he was employed “ ор, in, or about a 

aotory within the meaning of the Act, as the building in 
which the engine was working was less than 80 feet in 
height. It therefore became necessary for the Court to 
sorutinise the language of the definitive section most care- 
fully. By the Factory and Workshop Act, 1895, Section 
28, a number of provisions are ш жет» to a number of 
things that, for the purpose of the Section, are treated as 
factories, which would not otherwise be so. Amongst these 
are the provisions of the Act with respect to the power to 
make orders as to dangerous machines, and these are to have 
effect as if any premises on which machinery worked by 
steam, water, or other mechanical power is ET used 
for vdd ga ais of the construction of a building or any 
structural work in connection with a building, were a factory 
within the meaning of the Act. For this reason the premises 
in question, upon the facts found, were made a factory by 
the Act of 1895. And as was pointed ont by Lord Justice 
Romer in the course of the argument, the engine, if it came 
under the heading of “d machinery,” was itself a 
factory within the meening of the Aot, thus giving us a 


factory within a factory. 
specimen of the class of problem 


The above case is a fair 
which the Court of Appeal has been asked to solve in con- 


nection with the Workmen’s Migne Act, which has 


been called, by more than one judge, a veritable Chinese 
puzzle." As we have pointed out, however, the exact defini- 
tion of the word factory is not the only difficulty which 
beseta the adventurous mind that endeavours to interpret the 
Chinese puzzle. The words “arising ont of and in the 
conrse of his employment" have oropped up in more than 
one case. Acta done in a sudden emergency have been held 
to Ъз in the ocurse of the employment—while, as soon as а 


servant takes his mind off his master’s work to embark upon 


some frolic of his own, he travels beyond the limits pre- 
scribed by the Act; and thus, in the case of Smith v. the 
Lancashire and Yorkshire Railway Company, it was held 
that a porter who met with an accident when stepping on the 
foot-board of a train, in order to speak to a friend, was not 
entitled to compensation. Be it observed that we have no - 
special reason to quarrel with these decisions. They are 
merely cited in order to give some idea of the countless 
points which might have been foreshadowed had the Bill, 
which became law in the summer of 1898, been subjected to 
further and more thorough Parliamentary criticism. 

The next question which has forced itself into notice is, 
What is the meaning of “ оп, in, or about a factory? Tot 
homines, tot sententie accurately expresses, not only what has 
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been the result of a year’s administration of the Act, but 
what, in accordance with the ruling of the chairman of 
Appeal Court I. (Lord Justice A. L. Smith) must always 
characterise the interpretation of these words which are to 
be found in Section 7. Tot homines includes the numbers 
of our County Court Bench sitting in accordance with the 
provisions of the Act— tot sententie," represents their 
findings upon points of fact, as distinguished from points of 
шк їп dai of which they may be overruled in the Court 
of A ; | 
That the interpretation of these all-important words on, 
in, or about, involves the decision of a point of fact as to 
which the opinion of a County Court 
judge is final and conclusive, may be 
gathered from the following words of 
Lord Justice A. L. Smith in Powell v. 
Brown (1899, 1 Q. B., 157) :—" The 
question arises, what meaning is to be 
attached to the words *on, in, or 
about?' It is obvious that the Legis- 
lature thought that the first two words 
were not large enough to cover all that 
they intended to include, and they, 
therefore, added the word ‘about,’ which 
is clearly an enlarging word. In my 
view that word means that the employ- 
ment may be in close propirquity to 
the factory, and whether that was ко in 
this particnlar case is a queation of 
fact to be determined by the tribnnal 
before which the claim comes. The 
judge, in this case, has found that the 
deceased was employed ‘about the fac- 
tory, and this brings the case within 
the statute.” It will be ceen that this 
ruling, which we do not suggest is 
erroneous, casts a heavy? burden of re- 
sponsibility upon the County Court 
Judge. He, or the arbitrator appointed 
by him, bas to decide every case npon 
its merits, without any reference to, and 
entirely independent of, his colleagues 
in other parts of the country, who may 
or may not take the same view of the word about that he 
does himself. 

Up till quite recently the oniy reported cages upon this 
branch of our subject dealt with the accidents to carters at 
greater or less distances from the works or other premises of 
their employers. But a different—and, to electrical engi- 
neers—a very much more important case, came before his 
Honour Judge Addison on October 8rd at the Southwark 
County Court. There an engineer, named Belsey, sued his 
employers, Messrs. Sadler & Co , engineers, of Tooley Street, 
for compensation. It appeared that he had been injured, 
not upon their works, bat at a customer’s factory, where an 
hydraulic crane was in the course of erection. It was argued 
on behalf of the employers that inasmuch as the accident 
did not happen “on, in, or about a factory of which they 
were the occupiers,” the claimant was not entitled to com- 
pensation, This view was adopted by his Honour Jadge 
Addison, who said: “I come to the conclusion that the 
factory must be a factory of the undertakers or employers.” 
We should note that, for the purpose of arriving at this 
decision, his Honour also held that the erection of a 
hydraalic crane was not an “engineering work.” Should 
this decision be allowed to stand (his Honour having promised 
to give the claimant every facility for the of lodging 
an appeal), it cannot fail to be received with lively satisfac- 
tion by electrical engineers and contractorr, whose employ- 
ment of outside workmen foi ms an integral part of their 
business. If a workman employed in another factory is dis- 
entitled to compensation, we may safely assume that those 
engaged for the purpose of laying wires in private houses 
may look in vain for relief under the Act of 1897. 


Kingswinford.—The London Gazette contains the usual 
notice by the Raral District Council of transference of electric light- 
ing powers (1898) to the Midland Electric Corporation for Power 
Distribution. 


A 600 KW. INDUCTOR ALTERNATOR FOR 
SHEFFIELD. 


ДЕТЕВ hearing во much of the indactor type of alternator 
and its widespread use in Switzorland, it will doub:less 
interest our readers to know what is being done in this 
country with that type of generator. | 
The illustrations herewith represent a 600-Kw. combined 
Raworth Universal engins and Mordey inductor alternator, 
constructed by the Brush Electrical Engineering Company, 


600-xw. Імростов ALTERNaTOR.—Back View. 


Limited, at their Loughborough works, and erected for the 
Sheffield Corporation in their lighting station. 

If we are correctly informed this plant is uniqne, inasmuch 
as it is the only induotor alternator known to have been 
constructed for a frequency so high as 100 periods per 
second, and the Brush Company showed no little courage 
in undertaking the experiment -with so large a machine 
in the face of the most pessimistic prophecies. 


The plant ran its six hours’ official test on August 9th 
last, and bas been in regular service ever since. The resulta 
are not only far superior to the guarantees, but superior to 
the best expectations of the designers. The combined 
efficiency is, in fact, remarkably , showing at the test, 
on non-inductive full load, fully 82} per cent., including 
excitation, when new and comparatively stiff; on one-third 
load the efficiency was 74 per cent. | 

Consistently with the high efficiency, the temperature rise 
is very low, the hottest part only rising 34° F. after six 
hours’ ran at more than full load—the maximum output 
during test being as high as 720 Kw. : 

As will be seen from the illustrations, the rotor—which, 
as is well known, comprises nothing but a serrated fly-wheel 
without conductors or windings of any kind—is suspended 
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between the engine cranks. The stator conductors are well 
insulated solid rods of copper, passed through holes in the 
iron laminæ; the field is excited by a single coil, and the 
whole construction is во mechanically sound, that it ap- 
proaches one’s conceptions of an ideal dynamo. Now that 
the one point upon which purchasers were sceptical—namely, 
“efficiency "—has been effectively disposed of by actual 
results, and even at 100 ~, we shall be greatly surprised if 
this type of machine does not make great progress in the 
immediate future. 

It appears to be almost generally admitted that the 
inductor is not the cheapest form of alternator that can be 
constructed for a given output at a given speed, but if the 
same efficiency and regulating qualities are demanded in both 
cases, the difference becomes unimportant, and in view of its 
obvious mechanical advantages, it is probable that its higher 
cost will no more prevent its adoption than the higher cost 
of direot-ooupled dynamos has prevented their adoption in 
preference to belt, and rope driving. 

We understand that the Brush Company, who control the 
patents in this country, have on order a considerable number 
of these machines of large siza, several 
of which are of polyphase type, and 
when the doubling of their heav 
machine shop is actually completed, 
they expect to turn ont a very large 
horse-power per annum in alternators. 
The engines in this Sheffield set are 
also worthy of special note, as they are 
the largest Universals” go far under 
steam, though several others will 
shortly follow. We are glad to hear 
that they are no less a success than the 
1 has bee frequent] 

e engine n 80 uent 
described, that our readers cannot fail 
to be more or less familiar with it, but 
we may briefly state that each crank is 
operated by compound cylinders arranged 
tandem, each cylinder is single-acting, 
and the two Oorliss valves are bstween 
the cylinders, thus obtaining the 
shortest possible steam ports. The 
engine in question is of massive propor- 
tions. Each crankehaft, for instance, 
has a bearing next the rotor 18 inches 
diameter x 34 inches long, and whilst 
the makers are to be commended for 
their caution in being well on the safe 
side, we are not surprised that they now 
rate this plant at 750 Kw. capacity. 
The speed is 200 revolutions 
minute, and the running leaves nothing 
to be desired. 

The steam consumption, calculated from the indicator 
diagrams, was about 27} lbs. per Kw.-hour at full load (allow- 
ing 10 per cent. for clearance), and is well within the specifi- 
cation. It is also particularly good on light loads. The 
indicator card we illustrate was traced by ourselves from 
one of the actual cards taken at the official test. 

Mr. Wm. Johnson, the engineer to the Sheffield Corpora- 
tion, is as much to be congratulated upon his perception of 
the merita of this design of plant and his willingness to take 
some portion of the risk of trouble with such a new departure 
as the Brush Company is to be congratulated upon its un- 
qualified suocess. 


BUSINESS NOTIOES, &c. 


Books Received. — “Fire Testa with Treated Wood.” 
London, 1899, The British Fire Prevention Committee, 26. 64. 

"The Valuation of Gas, Electricity, and Waterworks for Assess- 
ment,” by T. & W. Newbigging. Second Edition. London: Walter 
King. 5s. M 

Catalogues,—From the Ballock Electric Manufacturing 
Company, of Cincinnati, Ohio, we have received an illustrated list of 
th ir direct current multipolar motors of several Pt 

A well printed and nicely illustrated list of M. P. type slow and 
moderate speed motors comes to hand from the British Thomson- 


Houston Oompany, Limited. The principal features in the construé- 
tion of these motors, are shown by small illustrations of the various 
parts. A classified list showing capacity, weight, dimensions, &c., in 
table form, is given. 

The General Electric Company, Limited, has issued a now price 
list of plain steel interior conduit with particulars and prices of 
bends, elbows, janction boxes, and other accessorial parte. 

- Messrs. O. Berend & Co.'s “Bi” list, ан published, describes the 
“ Prometheus” system of electric cooking and heating, combined 
with a three-contact and four-way system for the perfect regulation 
and adjustment of the current. Illustrations and prices are given of 
various cooking utensils such as kettles, eaucepans, plate-warmers 
and radiators, &o. The Prometheus system of resistances is claimed 
to be a real pn ат advance, and a great improvement on the earlier 
systems of embedded corrugated wire resistances; it is said to be 
free from all those defects inherent to such systems which are stated 
to have so far retarded the general мош of electricity for cooking 
and heatiog purposes, viz, cracking of the insulating materials due 
to unequal expansion and contraction of the embedded metal, short 
circuiting, and the great difficulty of repairing damaged goods. 

The Prism Globe Company, Limited, is circulating a new catalogue 
of the Prism globes of various pattens and for various purposes, 
Some brief notes of photometrio tests of the globes are given, also 
illustrations sho the Prism globes in use for street lighting. 

: Messrs. Gent & Co., of Leicester, send us a new catalogue of bells 


and telephones which has been made as concise as possible, consistent 
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600-кү. INDUCTOR ALT IRNATOB.— FORT View. 


with the inclusion of all for ordinary requirements. Among 
the various articles shown by illustration, мере, are pendulum, 
drop, and other kinds of indicators; iron-cased, water-tight, mining 
and other electric bells; then follow a large variety of sundry insu- 
lators, pushes and pulis of all patterns, fire alarms, electro-medical 
ap as, hand, table and intercommunication telephone sete, &c. 
small booklet is to hand from the Synchronome Syndicate, 

Limited, of Gracechurch Street and Clerkenwell Road, in which 
some applications of the “Synchronome” system of electric time 
service are detailed, and a report on the system by Prof. үтүе 
given, as well asa numbar of photographs of important buil 
where it is in vogue. 

Change of Address.—Mr. Sidney à Court, A. M. I. O. E., 
has removed to 39, Victoria Street, Westminster, S. W., from Artillery 
Mansions. 


The Copper Market in October.—Messrs. H. R. Merton 
and Oo.’s statistical circular for the fortnight ending October 15th, to 
which brief reference was made last week, shows that the supplies of 
co still fail to up with the deliveries, the fall in stocks 
during the fortnight = 2,104 tons. This fall is, however, more 
than balanced by the Pup ente from Liverpool and Swansea to 
U. S.A. during the fortnight in question, the total shipments from 
these ports having been = 9,975 tons. Since June 1st, 6,926 tons 
copper has been transhipped to New York from Liv 1 and Bwan- 
sea, and this unusual feature of the market has helped to keep down 
European stocks. The full figures for the fortnight ending October 
15th are:—Supplies, 8,670 tons; deliveries, 10,834 tons; stocks, 
October 15th, 26,164 tons. The shipments from outside countries 
during the fo ht have amoun to 1,434 tons, as against an 
ave of 1,800 for the preceding 12 months. The price of 
G.M. B. has only advanced 2s. 6d. per ton, in spite of the fall in 
stocks, being £75 178. 6d. on October 15th, as against £76 15s. on 
September 30th. 
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. Electrical Wares Exported. 
Wir supine Oot. 25тни, 1898. Waar mina Ост. 2418, 1899. 


Adelaide Value £12 | Albany .. Value £277 
Albany НА : .. 121 Alexandria .. a as oe 15 
Amsterdam е T vs 10 Amsterdam РЕЗ as .. 110 
Batoum as 2s са 50 Boulogne 2d ws as 63 
Bombay s is ae . . 106 Brisbane. Teleg. mat. .. .. 200 
Brisbane. Teleg. wire .. es t3 | Buenos Ayres m DN .. 8,699 
Buenos Ayres és is và 56 " Teleg. mat. 100 
Calcutta 657 | Calcutta .. s T . 558 
Oape Town 176 | Cape Town .. x 5% .. 286 
Colombo é Christchurch is x - 15 
Copenhagen Copenhagen. Teleg.cable .. 85 
Durban 133 Durtan Кя г vs .. 941 
Hamburg | a Teleg. mat. e . 189 
Hong Kong 1,025 Fremantle .. T .. = 52 
Limon 1 | Gothenburg.. $i ‘<a rs 12 
Madeira 122 Hamburg. Teleg. mat. .. 200 
Madras s Ws ee se 19 Hong Kong... s% me "EIE 
Malaga „ „ „ „ 22 | Kobe., ә, 856 
Marseilles .. da - 19 Lyttelton Бе se es 24 
Melbourne. Telcg. mat. .. 296 elbourne .. s ae E 41 
Odessa zx s^ gs А 10 " Teleg. mat. .. 1,082 
Ostend 80 Montreal ee ee oe ee Ti 
Otago.. x e ie Е 51 Nagasaki 18 
Rotterdam .. 2 s .. 4,478 Ostend 28 
St. Petersbur . .. 175 Otago. y 16 
Santos es 120 Perth.. eo ee ee es 187 
Shanghai ..  .. 20 Port Elizabeth. Teleg. wire . 817 
Singa re ee ee ee ee 25 Rio Janeiro.. ee ees es 64 
Stockholm .. es ВА . 424 Rosario es «s 2 . 858 
€, Teleg. mat. . . 360 Rotterdam. Teleg. wire Ps 29 

Ра Teleg. cable . 489 Santa Cruz .. os эө 85 
Trinidad oo ee ee ee 86 antos ee es ee ee 184 
Wellington .. е © .. 2,710 2 Teles. mat. ux ee 190 
Yokohama. Teleg. mat. .. 1,045 Stockholm. Teleg. wire . 156 
Sydney ees ee а а ees 1,588 

„ Iron teleg. wire .. 204 

Trinidad ее ee ee ee 26 

Wellington .. e. ee .. 656 

Yokohama. Elec. cable . . 200 

Pa Teleph. cable 790 

Total T 214,771 Total ee 814,231 


Forelgn Goods Transhipped. 


Durban. Telephones .. Value £48 
New York. Elec. goods S 450 


Total “te E £498 


Fire Prevention.—The British Fire Prevention Com- 
mittee started its winter session last week, by arranging a private 
view of its testing station at Regent’s Park, and showing a series of 
experimental tests with a concrete floor, with an iron safe, and with 
some wooden doors. The very numerous visitors were received by 
Mr. Sachs, chairman of the executive. 


Intended Dividend.— The London Gazette contains notice 
of an intended dividend in the case of J. E. Btott, electrician, 
Huddersfield. November 31d is the last day for receiving proofs. 
Trustee, Mr T. H. Kaye, 8, Princess Street, Huddersfield. 


Klein Cooling and Condensing Plant.—The Corpora- 
tion of Bolton have decided to adopt а Klein's patent fan water 
cooler at their electricity works for cooling the water requisite for 
condensing the steam from engines of 3,000 н р. The fans and also 
the circulating pump are driven by electric motors, and the cooler is 
to work in conjunction with engines made by Messrs. John Musgrave 
and Sons, of Bolton. At the present time а surface condensing and 
Klein’s open type cooling plant is in course cf construction for 
The London & North Western Railway's Works in Orewe for engines 
of 800 нр. to work in connection with electric lighting and power 
plant. The Prestwich County Asylum are now adopting Klein's jet 
condenser and chimney cooling plant for engines of 450 н.р. in con- 
Junction with their electric lighting plant. 


New Electric Car Works, — Rapid progress is being 
made with the ex'ensive buildings at Hadley, near Wellington, for 
Messrs. G. F. Milnes & Oo., of Birkenhead, for manufacturing electric 
tramcars and light railway cars. Houses are being erected for the 
accommodation of 550 workmen who will be employed at the new 
electric car works, which will cost over £100,000. The company will 
be able to turn ont 700 cr 800 cars per annum. Already sufficient 
orders have been booked to keep the men employed for over two years. 


Niagara.—The Ni 


wer. These buildings will be located near Echota. They will be 
t of brick and iron, and have slate roofs. 


amount of power, but employ many bands. connection with this 
announcement, it is stated that beginning about the first of the coming 
ear, the Niagara Development Company, an allied company of the 
lagara Fall Power Company, will commence selling houses and 
lots in the manufacturing district, thus giving operatives an oppor- 
tunity to own their homes. 

Last winter the great steel arch across the Niagara River, close to 
the Falls, over which the cars of the International Tracticn Com- 
pany run, had its safety threatened by the immense ice jam that 
gathered in the gorge at that point. — It will ba recalled that the ice 
jammed high about the bridge abutments on both sides of the river 
until it was found necessary to blast it away several times. Some of 
the steel trusees of the structure were also bent by the ice. In order 
to prevent these alarming conditions in the future, protective walls of 
concrete rubble are being built about the abutments on both sides of 


river. These walls are over 100 feet long, quite thick, and over 
calculated to withstand any pressure of ж: 


about 30 tons of new steel trusses are being inserted in the bridge to 
replace parts now deemed too light. The arch rises right from the 
water’s edge, and therefore the danger from the Niagara ice jam, 
which is of wonderful extent and power, backed as it is by the water 
and ice that keeps pouring over the precipice. 


Liquidations, &c.—A petition for winding up the Milner 
Portable Electric Battery Syndicate, presented by G. Trenam, 7, New 
Court, Lincoln’s Inn, solicitor, a creditor of the company, will be 
heard at the High Court before Mr. Justioe Wright on November 1st. 


socket plug. The device is exceedingly simple, but 16 will be found 
of use wherever electric current is available for private lighting, 
i to 


y point in the vicinity of the fixture, without the 
lors of the lamp at the point where the current is taken. As the 
name indicates, it "taps" the current, and does it in so simple a 
manner that a novice can use it without the slightest difficulty. The 
current tap is made in two styles, viz.: Parallel and Series. With 
the “P ” current tap, the procedure is as follows :—To obtain 
a droplight for the desk, place a Parallel tap in the wall bracket, 
replace the lamp and the conducting cords to the desk lamp. 
There will then be two lights instead of one. An electric fan can be 


М 


"TM 


B 
Е 


operated at the same time from the same tap, thus giving two lig 
and a fan motor from one outlet. A light can be carried to any 


[ 


of the lathe, printing press, or wherever desired, by the use of the 
Parallel tap inserted in the hanging or fixture socket. The 
Vetter “Series” current tap provides a ready means to obtain the 
current for the head lamp, Galvanic or Faradic пррага а from the 
electric light fixture, using the lamp in the current tap to modify the 
current. Bicycle lamps operated by storage batteries, can be charged 
from any electric fixture on the direct electric current, by dit and 


the Series tap, with a lamp placed in same. This ger 
also the “ Universal” diagnostic lamp outfit is made by Mr. E. 
Meyrowitz, of New York. 


Trade Announcements.—The Phodyne Electrical Com- 
ny, Limited, has been formed for the par of сап оп 
as electrical contractors. Mr. J. д Stanton, M. I. K. E., 

is managing director. The offices are at 66, Victoria Street, West- 


Messrs. J. G. Childs & Oo., electrical engineers, have removed from 
24, Brewer Street North, to 145, Farringdon Road, E O. | 
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ELECTRIO LIGHTING NOTES. 


Battersea.—The Vestry on Wednesday, in connection 
pany restraining the Vestry from interfering with tie mains in Trinity 
restrai from ng with the 
А , decided to counterclaim for а writ of mandamus to compel the 
company to remove the mains. 


Belfast.—The County Borough has entered into an 
agreement with the National Electric Wiring Company, Limited, of 
Faraday House, London, W.C., to instal the light of initial cost 
to the consumer where the Corporation's mains are laid. The charge 
for the hire of the wires and fittings is 1d. unit for the first 
hour's use of the consumer's maximum demand per day, and 4d. per 
unit for all used afterwards. 

The Oouncil has had under consideration the question of extensions 
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to meet the demand for electricity, and has decided to order addi- 
tional plant at an early date. 


Bonchureh.—The Parish Council has sealed its agree- 
ment with the Electric Light Company. 


Bridgwater.—The report of Mr. W. H. Trentham, 
respecting the electric lighting of the borough, has been adopted by 
the Council, which has also resolved that the necessary steps for 
carrying out the scheme should be taken. In the report, Mr. 
Trentham recommended the adoption of the low pressure system, 
and gave it as his opinion that the Council would save £130 а year. 


Cardiff.—The Board of Guardians has under considera- 
tion the question of electrically lighting the workhouse. . 

The Electric Lighting Committee is holding an inquiry into the 
causes of a recent breakdown of the public lighting, said to be due 
to water a street box. 

The contract for lighting the Royal Hotel, which was awarded to 
Mosers. Edwards & Armstrong, will be carried out under the super- 
vision of Mr. W. Leake, consulting engineer, of Manchester. 


Cheltenham.—The Town Oouncil on 28rd inst. 
agreed to apply for a provisional order to extend the area of 
electric light supply to the parishes of Ohariton, Kings Leckhampton, 
Prestbury, 8 Bishop’s Oleeve, Southam, Woodmancote, and 
Brockhampton. 


Clacton.— The Council has decided to make ap ication 
Ben. provisional order enabling it to supply the town electric 


Cleckheaton.—The General Purposes Committee of the 
District Council has appointed Mr. Alfred Н. Gibbings, of Bradford, 
as electrical engineer, to prepare a scheme for the electric lighting of 
the town; the Oonncil intends to apply for a provisional order in the 
next session of Parliament. 


Douglas.—Prof. Fleming has presented a report to the 
Corporation on the subject of electric lighting. He was asked to 
report M maed as to whether the town should lay down its own 
installation or take the supply from the Blectric Tramway and Power 
Company, which offered exceptionally favourable terms, and he 
advised the tion to adopt the former course. The Lightin 
5 of т сеш has 55 the adopton o 

report. report he says the company propores to supply 
on the three-wire system, with 460 volts across the mains, the pressure 
to the consumer being 230 volts. He objects to this high pressure 
service because it prevents small consumers from using 5 and 8-o P. 
lamps, such as would be used with great advantage and economy in 
boarding houses. It would cost the Corporation £10,000 to lay down 
mains and erect lamps, and to maintain an efficient independent 
staff, and for repairs there would Ъз an annual outlay of £1,100 
merely to become purveyors of electric energy which they would 
purchase in bulk at 3d. or 84d. a unit. They would have to charge 
more than if they generated it themselves. The great success of the 
electric lighting industry in some towns, Prof. Fleming points out, has 
arisen solely from the fact that they have catered for the small con- 
sumer. In order that the enterprise might succeed, electric light 
must become the poor man’s light, and not simply the light of the 
well-to-do. If the Corporation of Douglas bound themeelves to pur- 
chase in bulk at a fixed price from a limited company, they seriously 
tied their hands in dealing with the price of supply, and might find 
in years to come that the financial condition would have been very 
different had they followed the now usual policy of becoming them- 
selves the manufacturers and undertakers. 


Ealing.—A partial interruption of the electricity supply 
took place on the evening of the 17th inst., lasting for 14 hours. 


Edinburgh.—Au Edinburgh paper Says that on 18th 
inst. the Bruntsfield, Morningside, Ne ‚ Pleasance, Inver- 
leith, Murrayfield, and Portobello districts of Edinburgh were 

lunged into darkness o to a fireat the Dewar Place electric 

h station. ' About -past nine the wiresat the bigh tension 
switchboard in the basement of the building fused, and flames and 
continuous explosions for a time made the mishap auume a serious 
0 .. . . The fire was soon extinguished, but the destruction 
of wires and other plant effectually ped the supply of light to 
the high tension system for the night. The officials have not been 
able to discover the cause of the conflagration, although the supposi- 
tion is that it arose through the fusion of some of the wires.” 
Matters were soon put right, and the supply was turned on again at 
two o’clock next morning. 

The new electricity works at M’Donald Road was formally 
opened on Monday last. This station will ultimately have a 
capacity of 30,000 H. p., of which over 1,200 н.р. is already installed. 
It was remarked that all Prof. Kennedy’s original predictions 
regarding the future of the undertaking had been fulfilled. 
Bailie Mackenzie, convener of the Electric Light Oommittee, who 
bad a large share in the sucoessfal accomplishment of the work, would 
only take credit for the fact that he never interfered with the 
engineers in the details of their work—in our opiuion & most praise- 
worthy distinction. 

Elland.—The District Council has resolved tbat an 
application be made to the Board of Trade for a provisional order for 
electric lighting in the district. 


Falkirk,—The Edmundson's Electricity Corporation, 
Limited, has approached the Town Council with a view to making an 
agreement with the Council for the electric lighting of the town, 
subject to purchase after 14 years. 


Ham —The District Council is considering a communica- 
tion from the Kingston Corporation, in which the latter puts forward 
proposals for the supply of electricity in the Oouncil’s district, 
subject to the approval of the Board of Trade. 


Heaton Norris.—The Council has agreed to transfer ita 
electric lighting order to the Manchester Corporation as soon as the 
approval of the Board of Trade has been obtained. Arrangements 
bave also been made with the same corporation regarding the tram- 
ways. . 


Jarrow.—The Town Council has received a letter from an 
Electric Syndicate with reference to the supply of electricity to the 
district, offers for which have already been made by the Walker and 
Wallsend Gas Company. The committee recommended the engage- 
ment of an expert to advise the Council as to the terms offered, to 
which the Council agreed. 


Lanark.—The Burgh Commissioners on Monday last 
resolved to approve of the electric lighting scheme of Messrs. 
Hunter & Jack, electrical engineers, Glasgow ; to obtain a provisional 
order, and to raise a loan of £5,000 to carry out the work. 


Leek.—The District Council has applied to the Board of 
Trade for а provisional order authorising the Oouncil to supply elec- 
pace’ Palas the area of their district, pursuant to the powers and 
provisions of the Electric Lighting Acts. 


 Leicester.—The Council on Tuesday had under con- 
sideration the recommendation of the Hlectric Lighting Committee to 
borrow an additional sum of £100,000 for electric lighting purposes. 


London, E. C.—It appears that the question of lighting 
London Bridge by electricity has been frequently discussed by the 
Bridge House Estates Oommittee, but the structure has to be re- 
рате іп 18 months’ time, and the matter stands deferred until 

en. 

The Local Government Board has sanctioned the loan of £14,680 
for the Shoreditch Vestry’s electricity works and wharf, for 50 years, 
at the rate of 34 per cent. 


Manchester.—At a meeting of the City Oouncil on 
Wednesday complaint was made of the delay in the delivery of a 
2,500-н.р. generator required for the generating station in Dickinson 
Street. The Electricity Committee's action in ordering generators of 
such magnitude was objected to, some members expressing their 
belief that an accident to one of them would be attended with 
disastrous consequences. The chairman of the Committee, however, 
Mr. Alderman Higginbottom, said the Corporation had already one 
2,500 нр generator running with perfectly satisfactory results. It 
had fora fortnight past taken the whole load of the main generating 
station, and no accident could by any possibility happen to it. The new 
generator was expected to be running in another month. The citizens, 
therefore, need have no fear about the constant supply of the electric 
current during the winter months. The practice of using such large 
units, Mr. Higginbottom added, was found, not only ia Manchester, 
but on the Continent and elsewhere, both economical and safe. 


Millom.—The District Council has resolved to oppose an 
application of the Northern Counties Electricity Company for a 
provisional order for the electric lighting of the town. 


Northfleet.—The District Council has rejected the recom- 
mendation of the Works Committee, that the Council should apply 
for a provisional order for eleotric lighting. 


Paddington.— The Vestry has sealed an agreement with 
tae Metropolitan Electric Supply Oompany embodying the terms 
arrived at in July last, according to which the company obtains the 
consent of the Vestry to lay a conduit through the parish of 
Paddington. 


Peterborough.—The Town Council on Friday last 
accepted the tender of Messrs. Main, Kendall & Main, of Lough- 
borough, for the erection of the buildings for the electricity works at 
a cost of £2,334 8з. 4d. | 


Pwllheli.—The Town Council on Tuesday last resolved 
to apply to the Board of Trade for a provisional order for electric 
lighting. 

Redruth.—At a meeting of the ratepayers last, Friday, it 
was resolved that the Oouncil should not adopt & municipal scheme 
of electricity supply, but should open negotiations with a company 
on the best terms obtainable. 

At as meeting of that Council on Monday last, it was 
accordingly resolved to re-open negotiations with Edmundson's Blec- 
tricity Oorporation. | 


St. Asaph.—The question of electric lighting has been 
discussed by the Parish Council, but no step was decided upon. 


South Shields —The new Readhead wing of the 
Ingham Infirmary, which was opened on 14th inst.,.is lighted 
throughout by electricity, and the contractor, Mr. James T. Dagleas, 
has secured the contract for lighting the whole of the old building. 
The contract for the complete electric light installation at the South 
Shields Theatre Royal has also озеп given to Mr. Dagleas. 


Swinton and Pendlebury.—The District Council last 
week had under consideration a report of Mr. O. Hopkinson, of 
Manchester, on the subject of electric lighting, for which a provisional 
order has been ob 


676 


THE ELEOTRIOAL REVIEW. 


[VoL 45. Wo. 1,144, Остовив 27, 1899. 


Tewkesbury.—The District Council has appointed 
Messrs. Christy Bros. to give expert advice as to the installation of 
electric light, &c., at a fee of £15 15s. 


Twickenham.—Application is being made to the Board 
of Trade by Bidmundson's Hlectricity n on for a provisional 
order embodying powers to supply electricity in Twickenham and 
Teddington. If successful, the works will be erected by Edmund- 
son’s and transferred to a limited company, from which the District 
Councils concerned will have the power of purchasing the undertaking 
after a term of years. 


Weybridge.—The District Council is considering the 
propo of the Urban Electric Supply Company; Limited, to apply 
a provisional order for electricity supply in the district. 


Withnell.—The District Council of Withnell, near 
Chorley, Lancashire, is considsring a scheme for the supply of 
electricity to the district. 


Wrexham.—A Local Government Board inquiry was 
held last Friday by Mr. Н. Н. Law, M.Inst.O.E., for the purpose of 
receiving evidence regarding the application of the Town Oouncil for 
sanction to borrow £20,000 for purposes of electric lighting, with 
other loans. The town clerk gave particulars as to the way in which 
16 was proposed to expend the money io the construction of the 
works, &c.—Mr. W. H. Trentham, of London, who prepared the 
report on the pro electric lighting station, &c., for the Town 
Council, gave details as to the way in which the works were to be 
constructed, and the machinery to be used. Provision would be made 
for 27 arc lamps for public lighting, and it was believed that there 
would be sufficient private customers to ensure a profit on the outlay 
from the very first year.—The inspector said bis experience was, that 
in а general way it took from two to three years before these under- 
takings began to pay their way. 


Yeadon.—The District Council last week received a letter 
from the Board of Trade рошная out that the Council had taken no 
steps to carry out their obligations under the electric lighting order 
granted to them in 1894, and in such circumstances it devolved u 
the Board to determine whether the order should be allowed to 
remain any longer in force, The Council engaged Mr. Enwright, 
London, to adviseas to the best means of out the order, and 
a clerk was instructed to acquaint the Board of Trade with this 

AC v. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramway Sub-committee, in view of the 
narrowness of St. Nicholas Street, has agreed to abandon the pro- 
to lay a double line of tramways in St. Nicholas Street. It has, 
owever, agreed to recommend a double line from Castle Street, by 
way of Justice Street and Constitution Street, across the Links to 
the Bathing Station, the line to be electrically equipped. Another 
resolution arrived at is to conatruct a single line in continuation of the 
Bridge of Don section to join the light railway to be erected by the 
Beaton Brick and Tile Company. 


Adlington to Whittle-le-Woods.—At a meeting of the 
Chorley Rural District Council last week the clerk said, in reference to 
the proposed electric tramway from Adlington to Whittle-le- Woods, 
that they had no legal standing in the matter of the main roads, which 
were entirely in the hands of the County Council, though the tramway 
could not be laid through their district without the consent of the 
Rural District Council. Uader such circumstances they could only give 
their consent to the undertaking. 


Birkenhead.—At Wednesday's Council meeting a resolu- 
tion was submitted for confirmation as follows :— 

That tenders be invited for the supply and delivery of 18 single-deck and 81 

double-deck electric motor tramway cars, in accordance with the specifications, 


conditions, and form of tender prepared and submitted by the borough engineer 
and electrical engineer. 


Bolton.—A portion of the Bolton and District Electric 
Tramway system is now complete, and a formal ning of two 
secticns before the present Mayor's term of ссе expires is contem- 
plated. The routes to be thrown open to traffic in the first instance 
are those of Tonge Moor and Great Lever. The lines only await the 
Board of Trade inspection. 


Bradford.—The Tramways Committee is recommending 
the Council to apply for powers to construct tramways from the 
Junction of Bolton Road and Idle Road, along Idle Road to Thackley, 
snd from Wakefield Road, Tong, through Hunsworth, to the junction 
of the Leeds and Whitehall Road at the Halfway House, Birken- 
shaw. It was decided to request the Electricity Committee to pro- 
ceed with the laying of the cables necessary for the working of the 

roposed new tramways to Lidget Green and Whetley Hill, the 
ornbury extension, and the light railway to Btanningley. 


Brighton.—On the advice of the Tramways Committee, 
the Council has decided that the necessary powers for the purchase 
of land for the erection of an electrical power station and the laying 
down of mains, should be included in the Tramways Bill. 


Chester.—When the question of tramway municipalisa- 
tion came up last week, Mr. James Frost wished to have an under- 
taking that the trams would not be worked by the overhead trolley 
system of electric haulage before he gave his vote. Mr. Churton said 
no such undertaking could be given. The motion was simply to give 
notice of purchase, and the method of haulage would be a question 
for future consideration. He was of opinion that the overhead 
system would be the most economical. The motion was carried by 
19 to 10 votes, and 1$ was referred to the Local Government Acts 
Committee to consider whether a provisional order or an Act of 
Parliament should be applied for to give the Oorporation full 
powers. 


Coatbridge.—At the last Town Council meeting a letter 
was read from the British Electric Traction Company, who applied 
to Parliament last session under the Light Railways Act for an order 
to construct a railway from Ooatbridge to Airdrie, but which was re- 
jected, owing to it being brought up under the wrong Act, offering to 
take up the tramway scheme in the burgh. It was decided, however, 
as the Oouncil is involved in the joint municipal scheme with Airdrie 
Town Council, to reject the offer. 


Dublin.—The Tramway Company have now practically 
completed the erection of the overhead wires from Parliament Street 
through Oapel Street and Upper and Lower Dorset Street, to Botanic 
Avenue, alongeide the river Tolka. Only the short crossing at 
Frederick Street remains to have the overhead wires constructed. 
The existing electric line will bring cars from the Pillar through 
Frederick Street to Drumoondra. It is expected that the whole of 
the work will be completed in less than a month's time. 

Oo 18th inst. the new electric tram service was opened on the 
Northern line of quays between O'’Oonnell Bridge and the Pbœnix 
Park, so that passengers are now carried by electric traction direct 
from Westland Row to the Park. 


East Ham.—The London Gazette (October 24th) contains 
notice of the application of the East Ham District Oouncil to the 
Board of Trade for a provisional order for the construction of certain 
specified tramways, and for other incidental powers. 


Electric Traction on the Metropolitan Railway.— 
In the House of Commons on Monday Mr. Ritchie informed Mr. 


wy That would depend, of course, upon the result of the experi- 
ments. 


Glasgow.—The Corporation Tramway Department has 
officially reported upon the collision of two electric cars in Mitchell 
Street on Tuesday last week. It is stated that in trying to prevent a 

ht collision with a lorry, the motorman lost his presence of mind, 
with the result that the car got beyond control and ran down the 
hill at a rapid pace, eventually colliding with anotber ear. The 
damages to the car were very slight, and personal inj was also 
small The hand and electric brakes were both found to be in excel- 
lent order; in fact, the whole car was reported as in perfect condition, 
both electrically and mechanically. In view of the attention which is 
now being paid to the subject of car control in several cities where 
шаре о been somewhat frequent, we quote the following from 

e report :— 

“In addition to brakes, if the motorman had not lost his head, he 
could have reversed his handles, and so, by throwing it into power, 
have caused the car to come to an abrupt stop. The different methods 
of stopping а car on an incline are :— 

b тве hand brakes which operate by placing an iron block against each 
"2 The brake connected with the motors which, by a reversion of the con- 
потег handles, acts upon the axles of the driving wheels until they are 

8. The dropping of prepared sand upon the track. 

4. By reversion of a special handle, the motors can be brought into action to 

change the direction of the car. 
In addition to the ordinary kind of hand brakes, similar to those on 
the horse cars, and which are powerful enough to control the cars on 
the steepest hills we have, if the rails are not very greasy, the electric 
cars are fitted with an electric brake, which oonsists of an arrange- 
ment on the controller, whereby the driver, by moving the handle in 
the opposite direction to that which p on the power to drive the 
car forward, alters the connections of the motors, so that they act as 
dynamos, and generate current, which is passed through the resist- 
ances on the car, and thereby checks the speed by work done in 
heating these resistances, and the driver can stop the car altogether 
by altering the position of the handle. The electric brakes are abso- 
lutely independent of the trolley current, and it does not matter 
whether the trolley is on or off, for they can always be applied. In 
addition to these two means of breaking, so long as the trolley is on 
the wire, the driver can, by reversing the small handle alongside the 
big one on his controller, turn the power on and drive the car back- 
wards, being able thereby to stop the car, even on the steepest hills. 
All that is required is that a driver should never lose bis head, and 
always keep control of the speed of his car.” 

A local paper says that the Corporation Tramways Committee has 
agreed to recommend that the offer of the National Conduit and 
Oable Company, London, for the underground cables required for the 
extensions of the trolley system, be accepted. The amount of the 
contract is about £150,000. 


Greenock.—The heads of conditions under which offers 
for leasing the tramways within the burgh of Greenock may be made 
were farther considered at the Police Board last week. The several 
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Croydon.—Mr. Monkhouse advised the Tramways Com- 
mittee that although there is no engineering difficulty in laying down 
the underground conduit system for a short length in the centre of 
town, such & dual system would necessitate an increased iture, 
and a service which, in its working, would not be so satisfactory as a 
continuous service of overhead traction. He recommended that the 
general princlple of one system of overhead electrical traction be 
adopted. With regard to Mr. Monkhouse's report in favour of the prc- 
posal that the line should be leased tothe British Electric Traction Oom- 
pany, subject to the contract price with the British Thomson-Houston 
Company for equipment being satisfactory to the committee, the com- 
mittee say (according to an exchange) that they are still of the 

inion that the best practical way of dealing with the tramways, 

ter acquisition, is to lease them for 30 years, subject to power of 
determination at recurring periods of five years, upon the terms as 
contained in their report of May 26:b, and they recommended асоогӣ- 
ingly. The Oouncil has adopted this report. 


Halifax.—Mr. A. P. Trotter held a Board of Trade 
inquiry on 18th iast. with regard to an g farce by the Oorpora- 
tion for sanction to borrow £49,217 for the purposes of the 
Oorporation electric tramways. The town clerk, Mr. K. Walton, said 
the site of the new tramway дерд: had an area of 4,509 yards. Tae 
total cost of the depót, including the site and manager’s house, was 
estimated to be £10,686 173. 9d. Then £6,500 was required for the 
equipment of 13 miles of tram lines in the borough, and £18,000 for 
car bodies equipped complete, at a cost of £609 each, the remainin 
£3,600 being for sundries. The Inspector. asked what guards 
been provided for the new cars. The town clerk replied that the 
Oorporation bad got the b:st kaown guards. They would be happy 
to provide the cars with any guard that might be batter known and 
more effective. The town clerk asked that, with regard to the repay- 
ment of the loan, 40 years be allowed for buildings, 30 years for 
pe way, and 20 years for electrical equipmentand cars. The 

aspector said he would report to the Board of Trade. | 


Hastings.—By 23 votes to 9, the Town Council has 
appsored of Mr. Murphy's scheme for laying electric tramways in 
the borough. The promoter pays £5,000 toward certain street im- 
provements, and £50 par mile for wayleaves for the first five years, 
and £75 per mile afterwards. 


Hudderstield.—The Corporation bas just placed contracts 
for various masonry, ting, carpentry, and other work for the new 
generating station at Longroyd Bridge. 


Lancaster and Morecambe.—The Morecambs District 
Council has under consideration proposals of the Lancaster Town 
Council for the acquisition of the joint working of the Lancaster and 
District Tramway Company's undertaking. A sub-committee has 
been appointed to deal with the matter. The scheme includes the 
substitution cf electricity for horse traction. 


Leeds.— Mr. Trotter visited Leeds on behalf of the Board 
of Trade on 19th inst., and inspected the Chapeltown and Headingley 
line, on which it is proposed to ran electric cars, and the power 
station. The Board of Trade Inspector expressed his satisfaction 
Nes what he had seen, and the line will doubtless be passed for traffic 

we course. 


Limerick.— Last week a meeting of the Corporation was 
held to approve or disapprove of the scheme of the Limerick Electric 
Tramway Oompany, Limited. After discussion the matter had to be 
adjourned for a week. The proceedings were followed by hostile 
demonstrations, which prove that at Limerick to resort to fisticuffs is 

d as the best way to settle the question from the opposition's 
t of view. The Mayor and certain Councillors had to be escorted 
ome by watchmen with drawn staffs. 


Liverpool.—The Council has, by 48 to 31, rejected tram- 
way No. 40 mentioned last week ; Nos. 41 and 43 were approved, and, 
after farther matters had been considered, it was resolved that the 
Tramways Oommittee be authorised to reconstruct the lines, for elec- 
tric traction, from the Old Haymarket, along Victoria Street and 
North John Street, to Lord Street, at an estimated cost of £4,284 for 
permanent way and paving, and £729 for overhead electrical equip- 


Lowestoft.—The Council last week received a deputa- 
tion from the Drake & Gorham Electric Power and Traction Oom- 
pany, Limited, who discussed the proposed electric tramway to be 
constructed from the Royal Plain, Lowestoft, northward, and also the 
modification of the route of the light railways already approval by 
the Light Railway Commissioners, to be constructed from Royal 
Plain southward. 

Councillor Jones desired to ask if the promoters would pay a rental 
oo ше of the roads, instead of the share of the dividends arranged 

р 

The General Parposes Committee recommended that the electric 
tramway to the North Royal Plain should run along London Road 
nd High Street, and outside the borough boundary, and go to 
guundeston and Lound, the line to Blundeston to go by Yarmouth so 
as possible With to the route of the light railway 
to orised south of the Royal Plain, the Committee referred that matter 

the Council for their decision. 


Alderman Jefferies said that at the Committee meeting it was 
felt that to go over the old main line would invite possibls oppo- 
sition, so that they recommended that the line should go to 
Blundeston and Lound. That route would be very helpful to 
Lowestoft, and if the line could be taken to Lound it would be 
of further advantage; but the Committee would also be pleased if 
the. company could carry the line to somewhere near Somerleyton 
Park. If the Great Eastern Railway would give them the line from 
Oorton, Hopton and Gorleston, and the Light Railway a line which 
wonld not bs in opposition to that route, they would be thankfal, and 
the action taken would not be likely to create opposition on the part 
of the Great Eastern Railway. 

: ешш re route followed ; 14 voted in favour of London Road, 
and ва 

Mr. Albright then asked the Council not to insist пров the company 
going to Lound at present. They would go to Blundeston. He sug- 
gested that the Corporation should apply for the Bill, the company 
paying the cost. If the Corporation undertook to do so they would be 
more likely to get the Bill through, whereas the company might 
encounter some opposition. 

Mr. Drake said they had heard that if the Light Railway Company 
brought forward another scheme ths G:eat Eastern Railway would 
oppose it, whereas if the Corporation promoted a scheme the company 
would not oppose it. | 


Musselburgh.—The Town Council on 16th inst. agreed 
to accede to the conditions laid down by Messre. Drake & Gorbam for 
the construction of an electric tramway between Musselburgh and 
Portobello. The terms permit of the Oorporation buying over the 
tramway as a going concern at the end of 14 years, with four years’ 
profits added in name of good will. 


Preston.—The Corporation have decided to follow the 
expert opinion recently obtained, and to seck Parliamentary powers. 
m the Bex session to carry out an electric tramway scheme for the 

rough. 


Rawmarsh and Rotherham.—Both the Rotherham 
Corporation and the Rawmarsh Urban District Council are taking 
the preliminary steps to cobaia powers from Parliament to enable 
them to lay down electric tramways. 


Ryde-Seaview.— Owing to the strenuous opposition of 
residents the Light Railway Oommissioners have refused to grant an 
order for an electric railway from Ryds to Seaview (1.0.W.). 


Southend-on-Sea.—The Council’s Light Railways Com- 
mittee has recommended that the overhead electric trolley system 
be adopted, and that the surveyor be instructed to prepare the 
necessary plan. 


Surrey.—An important electric tramway scheme for the 
northern part of Surrey has been elaborated by the Highways Com- 
mittee of the Sarrey County Council. It will be sabmitted to that body 
on November 14th, with a recommendation that application be made 
to the Light Railway Commissioners to obtain the necessary powers. 
The scheme includes 29 miles 2 furlongs of line, and it is announced 
that this is only the first of a scheme for the whole county, 
which will be hereafter elaborated. The scheme includes lines con- 
necting Hammersmith Bridge with Barnes, Mortlake, and Richmond, 
and several lines in the latter borough; a line from the London 
county boundary at Wimbledon Common, over Kingston 
Hill to Kingeton; lines conn Tooting Junction with Mitcham, 
Oarshalton, and Satton, approaching Oroydon Urban boundaries at 
several places; and an extension from these lines by two routes бо 
Raynes Park, through Wimbledon and through Morton. From 
Raynes Park the lines will pass across country to New Malden, thence 
onward to Kingston—where it will throw & branch northward 
towards Richmond, as far as Ham Common—and so from Kingston 
through Surbiton, with several subsidiary routes, to Ditton. A daily 
peper remarks tbat the local authorities in several of the places 
affected have proposals of their own already in hand, and there may 
be a good deal of clashing, though in other cases, notably at Rich- 
nt desire bas already been expressed to work with the County 

un 


Swansea.—The British Electric Traction Company, in 
view cf their recent application to extend tbeir tramways in Swansea 
under the Light Railway Act, and their failure to get the order 
granted, have written to the Bwansea papers explaining their posi- 
tion and intentions with regard to the matter. The letter says that 
the Mayor of Swansea offered, as his only apparent reason for 
opposing the company, bis belief that they were not sincere ia their 
proposals. The company, in the letter, reply to this by pointing to 
the £100,000 now being spent in tbe town to electrically equip the 
tramways. The letter goes on to say that, should the Corporation 
intend to carry out the extensions themselves, they could only do so 
within the borough limits. The fact of their going outside the 
borough we uld imply that there would be two authorities owning the 
lines, seeing that the outlying portions would be under the control of 
the Glamorganshire County Oouncil. The company state that it is 
not their intention to pursue the matter, in consequence of the fact 
that, owing to their failure to secure the extensions under the 
Light Railway Act, all hope is excluded of the Corporation giving 
their consent under the Tramways Act. 


Warrington.—The Town Council has this week decided 
to apply to the Board cf Trade for a provisional order for the con- 
struction of electric tramways within the borough. Тое main streets 
are excessively narrow and crowded. Oar correspondent says that at 
present it is impossible for an ordinary omnibus to approach the 
centre of the town except at a crawling paca. 
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Worcester.—The Electricity Committee has decided to 
recommend the Council to scquire and work the city tramways at 
the expiration of the company’s lease. 


—— 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones.—At a meeting of the General 
Purposes Committee of the Cardiff Oorporation on Monday, the 
Mayor said that there was no prospect of the Corporation being 
allowed to buy out the local telephone system, because the Govern- 
ment рсе to be able in 25 years to acquire the telephonic 
system throughout the country. In a recent interview granted 
the Duke of Norfolk to the Mayor, the member for the borough, an 
the town clerk, the Postmaster-General had stated that if the Oor- 
poration would lease the whole of the local Post Office system for a 
period not exceeding 25 years, a license would be granted to them. 

enarth, Barry, and neighbouring places would be included. The 
whole matter will come up for consideration at an early meeting of 
the Oorporation, for which the town clerk was instructed to get 
details of the scheme. 


Colombia Cables.—Renter's New York agent raid, on 
the 23rd iust. :—' A censorship has been established at Panama and 
Beunaventura on all telegrams for Colombia, the Government of which 
advises the cable companies to refuse messages for Cartagena, Barran- 
quilla, Oucuta, Ocana, and Bucaramanga, as the lines to these places 
will probably be down for a long time." 


The Iceland Cable.—On page 688 of our last issue we 
reproduced a paragraph from the Financial Times referring to a cable 
to Iceland, in which it was stated that the cost is estimated at 
10,000,000 kroner. We understand that this is evidently an error, 
and that probably 2,000,000 is meant instead of 10,000,000. 


Manchester Telephones.—The City Council was asked 
at its meeting on Wednesday, on the recommendation of a special 
committee, to endorse the New Mutual Oompany’s application for a 
license. This company was started with a guarantee fund, about 
two years ago, and just when it appeared likely to get its license— 
having the support at that time of the Oorporation—the annout ca- 
ment was e than no more licenses would be granted by 
the Postmaster-General to private companies. The New Мапа] 
Company's proposed terms are £6 6s. a year for an unlimited service. 
Shareholders would receive an advantage upon this rate, proportioned 
to the amount of the investment in the company. For limited user 
the charge would be £2 17s 6d., and ld. per message. It is also 
considered that a minimum inclusive charge of £4 108. for 400 
messages would suffics, to commence with, for limited user, as an 
alternative to the preceding offer. The company propose to transfer 
their business to the Corporation, or the Post Office, if at any 
futere time either of them desires to take over the same, 
on repayment to the company of ocapi’al expended, with 
5 per cent. interest, or at a valuation by arbitration. The 
ask for a license to cxtend over 21 years. It should be sta 
that the special committee of the Corporation by whom the lengthy 
negotiations with the National Company have been conducted were 
by no means unanimous in their support of the New Mutual. A large 
section both of the committee and of the City Council would prefer a 
aug e telephone service. They were able on Wednesday to 
persuade the Oouncil, as an alternative to the recommendation to 
N the New Mutual, to ask the committee to reconsider the 
subject, to consider the question of a municipal license, and to pre- 
pare a fall report and recommendations for the Ocuncil. 


Norfolk Music Festival and Telephones.—During the 
Norfolk and Norwich Triennial Festival week a connection by tele- 
phone was made between the Bt. Andrew's Hall and the Norfolk and 
Norwich Hospital and the Institute for the Blind in Magdalen Street, 
Norwich. The 3 work and the provision of the apparatus 
was done gratis by the Norwich Mutual Telephone Oompany. There 
were at es as many as 16 receivers being used at the hospital, 
че ийге being of such a length that they might be changed from 


The Pacific Cables—In the House of Commons on. 


19th inst. Mr. Hogan asked the Secretary for the Colonies whether he 
was in a position ќо report any effective progress in the negotiations 
for the construction of the Pacific cable from Oanada to Australis, or 
of the p alternative cable from South Africa to Australia. 
Mr. Ohamberlain, in reply, said an arrangement has been arrived at 
with the colonies interested in the Pacific cable that the elaboration 
cf the scheme, and the management of any line that may be decided 
on, should be entrusted to a board of eight members sitting in London. 
Her Majesty’s Government are to be represented by three members, 
including the chairman, Canada by two members, and Auetralia and 
New Zealand by three. The D, minion Government have appointed 
the Earl of Aberdeen and Lord Strathcona to represent them, and the 
Australian colonies and New Zsaland have nominated the Agents- 
General for New South Wales, Victoria, and New Zealand as their 
representatives. I am in communication with the Ohancellor of the 
Exchequer and the Postmaster-Ganeral as to the nomination of the 
representatives of Her Msjesty’s Goverment, and I hope that the 
board will be constituted and in a position to meet next month, when 
the Agente-General for Victoria and New Zealand, who are now in 
the United States, have returned. Iam informed that the Eastern 
and Eastern Extension Telegraph Companies have proposed to lay a 
cable from South Africa to Australia; but I have not learned that the 
colonies have yet come to any decision on this proposal. 


The Telegraph in Central Africa.—Accordinz to the 
Brussels dent, the Mouvement Gog uphique 


Telegraphic Interruptions and Repairs:— 


OABLBAS. Down. Repaired, 
Bilbao-Fal mouth eee 006 eee Oct. 13, 1899 eet Ox. 19, 1899. 
Oayenne-Pinheiro ove %% ZI Oct. 11, 1899 ect eee 
Oorea-Ja eee 006 eot озо Aug 7, 1899 eee eee 
Gibraltar-Tanger ... . . Oct. 19, 1899 
Зета Оза Р ‘ea si jme x о ЯРА see 

akia-Oyprus eos өөө [Im une ? eee eee 
Para-Maranham ЖТ ... ОЖ. 20, 1899 es 
Trinidad-Demerara (1871 original) Oct. 20, 1899 ... — 
Do. ёо. (1891 duplicate) Oct. 6, 1899  ... bus 
LANDLINES. 
Lines from Haiti to Gonaives, Gros 


Morne, Port de Paix, Plaisance, 

Oape Haitien, Port au Prince to 

M lais and Jacmel ... .. Aug. 18,1899 ., ese 
Oommunication with Mafeking ... О. 14, 1699 ... ise 
Nicaraguan Government line to 

Bluefields destroyed — ... .. Oct. 6, 1899 ... iex 
Communication with interior of 

Venezuela.... Zepf. 23, 1899 ... iss 
Landlines of Yucatan (Mexico) ... OK. 21, 1899 ... Oct. 22, 1899 
Gperond the Orange River . Oct. 18, 1609 

nd the Orange Hiver 925 ‚ 18 on oe 

Saigon- Bangkok 06 eee eee Ost. 24, 1899 eee aoe 


Telegraphists’ Grievances.—The departmental com- 


elegraphiste that a 77 2 tage 
в compelled by the authorities to go on holidays in the winter months 
has, under the presidency of Mr. J. О. Lamb, drawn up a proposal to 
be submitted for the acceptance of the staff. The scheme, cays the 
Times, which there is every reason to believe will be agreed to, 
secures for the general body holidays in the more favourable months, 
and in substance is as follows:—(a) Annual leave to be allocated in 
eight months of the year—namely, March to Ostobsr. (b) All 
ods of annual leave as at present allotted to be curtailed by three 
ys, such curtailment to be restored to each officer some time during 
the remaining four months. (c) Pro rata payment for duty per- 
formed on Bank holidays during the period of March to October to 
cease aud leave in lieu thereof to be granted each officer, this to be 
added to the three days mentioned above. 


The Telephone Service,.—The Whitechapel District 
Board of Works will not grant an interview with the me li tan 
superintendent of the National Telephone Oompany with 
to the Board's refusal to grant permission to the company to lay down 
telephone mains in certain streets of the district. 


Wireless Telegraphy.—A Press despatch says that it has 
been decided to adopt the Marconi system in Cube, and arrange- 
ments will shortly be made to establish communication between all 
the American West Indies by this means. 


OONTRAOTS OPEN AND OLOBED. 


Birkenhead.—November 14th. The Corporation wants 
tenders for 18 single-deck and 31 double-deck electric motor cars, 
also for boilers, economisers, mechanical stokers, steam dynamos, 
booster and battery. Bee “ Official Notices” October 20.h. 

Birkenhead.—November 14th. The Corporation wants 
tenders for switchboard and instruments for the South End tramway 
generating station. Вее Official Notioes " this week. 


Bradford.—November 9th. The Corporation is inviting 
tenders for 25 electric tramcar bodies, electrical equipments for ame, 
i trucks and trolleys for ditto. See three of our Official Notices” 


Croydon.—November 18th. The Guardians want 
tenders for electric and fitting at the workhouse, infirmary, 
and union offices. See “ Official Notices " to-day. | 


Essex.—November 27th. The Governors of Felsted 
School, Essex, are inviting tenders for boiler, two 27-xw. steam 
dynamos, condenser, pipework, sccumulators, cables, and switch- 
board for electric lighting. Bee Official Notices” this week. 


France.— November 14th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the sup 
of 10,000 metres of pipes 80 mm. diameter for pneumatic despatc 
tubes. Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et 
des Telegraphes, Rue de Grenelle, 103, Paris. 


(Continued on page 683.) 
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!ELEOTRO-PNEUMATIC SIGNALLING. 


IN a recent issue we were able to place before our readers 
some interesting details with respect to the application of 
electricity to lighting, and various other purposes, at the 


new Boton Rail- 
way Station. Some 
idea of the magni- 
tude of this build- 
ing may, perhaps, 
be conveyed by the 
fact that it covers 
ground to no less an 
extent than 12 acres, 
while the total area 
pertaining to the 
station proper is 35 
acres. The platform 
arrangements  pro- 
vide for luggage, 
baggage, &., being 
dealt with on one 
platform, while that 
on the other side of 


the train is devoted to the passengers. Thus the officials 
ere enabled to proceed with their work  uninterrupted 


Fic. 1.— SIGNAL CABIN AND PowkR HOUSE. 


80 characteristic of our large terminal and other stations 
consequent upon passengers and luggage being huddled 
together upon one and the same platform. "Time and temper 
are saved ; the dispatch of the train is effected more certainly 
and more emartly than is possible under the system which 


obtains with us. 
Greater space is 
necessaril yoccupied, 
for, at least, there 
must be one plat- 
form devoted to 
luggage to every 
two appropriated to 
the passengers; bat 
where this space 
can be spared, 
there is reason to 
believe great con- 
venience, with ulti- 
mate economy, will 
attend its adoption. 
Although, perhaps, 
not entirely novel, 
yet another feature 


of this station is the employment of subway lines, forming 
loops with the main lines, for th» local service. These sub- 


by the passengers, and the passengers, on their part, are able 
to select their seats without experiencing that inconvenience 


Fic. 2.—INTERIOR or Power House, SriTALFIELDs, G.E.R. 


ways are lines having their own platforms and connections, by 
steps and slopes, with the platforms, &c., of the main station. 


F 
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They are signalled and operated from the signal cabin that 
deals with;the signalling of the upper or main lines. Whether 


tricity for operating the points and signals there is—ia 
principle—nothing new; but it is doubtful if it has ever 


Fic. 3.—TRAILING Point LAx- Our. 


these subway roads will be worked by electrical power or 
compressed air has nct so far been determined, but there can 
be little doubt that electricity will form the motive agency. 

It is not, however, our forte to discuss the arrangements of 
the station so much as the mode and manner in which these 
arrangements are met by, or call for, the aid of electricity. 
We have already dealt, as fully as the space at опг] disposal 
would admit, with its application to lighting, and its use for 
motor work. It is gratifying to observe how universal has 
been its application to every purpose. Whether for passenger 
lifts, goods lifts, traversers, or other kindred purposes, elec- 
tricity stands as the agent. We wonder how long it will be 
before our own railways grasp the fact that economy resides 
in the general application of this form of energy, not merely 
to lighting, but to all purposes in which power is called for 
at such points. Why should expensive hydraulic plants be 
laid down along with machinery for lighting, when the same 
agency which effects the lighting is quite capable of doing 
the work for which the hydraulic machinery is provided ? 
Doubtless its advantages will some day be recognised on this, 
as they have already been on the other side of the Atlantic. 
In the meanwhile the equipment of the new Boston station 
may be accepted as an object lesson worth considering. 

It is the mode of dealing with the operation of the 
signals and points to which we are desirous of devoting this 
article. The switching and signalling system includes a 
very complete installation of electro-pneumatic interlocking 
apparatus. Two interlocking machines are required, and 
these are locat:d in two signal “ towers,” analogous to our 
signal boxes. In each of these towers, operating models of 
the tracks are provided, upon which each movement of the 
points, or switches, and signals may be duplicated in minia- 
ture, во that the operators may have before them the exact 
arrangement of the roads or signals under their control. 

Both the points and the signals are operated by com- 
pressed air, controlled by electricity. The signals are 
arranged, in some cases, on the ground, but chiefly on wide 
signal bridges, varying in span from 50 to 120 feet. 

The power plant is contained in a well-designed building 
460 feet long and 40 feet wide. Here provision is made for 
the lighting, heating, refrigeration, and power required 
throughout the station. The total horse-power laid down is 
2,000, and the building makes provision for an increase of 
50 per cent. on this. 

n the employment of compressed air controlled by elec- 


been employed, generated from one centre, over so large an 
area, or for so extensive a system. In England, although 


Fic. 4.—SiGNAL MOTOR. 


the subject has for some time been before the! railway 
management, we have but one application of it—that at the 
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Bist opsgate Goods Yard, on the Great Eastern Railway. This 
goods yard, as may be imagined, is an extremely busy one, 
and it, no doubt, 1s an excellent selection as a test of the 


BRISBANE TRAMWAYS. 
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BRISBANE TRAMWAYS. 


suitability of snch a method of working to English railway 
requirements. As such, some reference to the details in- 
volved may be of interest to our readers, In the United 


States the} place from which the points and signals are 
operated is spoken of as the signalling tower. In England 
we use the expression signal box. The arrangement and 
design of the buildings is not by any means identical, but 
there is this, on that point, to be ssid—the signal boxes used 
on British railways are the outcome of experience of onr 
needs. No doubt the same may be said of the system in 
operation in America. The requirements differ; traditions 
differ; the conditions, taken as a whole, are totally distinct. 
In England our commercial centres and towns are within 
easy reach of one another. Manvfactories abound; even 
along the lines of railway we find siding connections afford- 
ing access to factories, works, &c. All these need signal 
protection, the operation of points, &c., and naturally they 
become signalling centres, In America, outside the large 


BRISBANE TRAMWAYS.—BOILEBS. 


commercial centres, long stretches of country intervene. 
Under these ciccumstances automatic signalling has been а 
necessity, and hence the extent to which this form of sig- 
nalling has been adopted, and the preference for it, which 
obtains in the United States, and which marks such & wide 
difference in the general mode of signalling trains in America 
as compared with the practice pursued in this country. 

Fig. 1 is au illustration of the signal box containing the 
necessary switching and sigualling apparatus for operating 
the Bishopsgate yard. Adjoining it is seen the power house, 
air reservoirs, &c. Fig. 2 shows the interior of the power 
room. The air pumps are in duplicate, and, in this instance, 
are operated by hydraulio power—that form of power being 
available for the purpos», it was felt unnecessary to establish 
independent generating plant. Each pump has an automatic 
governor, seen to the left of the illustration, which stops the 
water supply as soon as the air pressure reaches 75 lbs. per 
square inch. Leaving the pumps the air is passed throngh 
the group of bare iron pipes, seen in fig. 1, adjoining the 
power house, and which form a condenser, and serve to dis- 
Bipate the heat generated by the compression of the air, and 
also to condense the moisture. The air is now carried to 
the reservoirs, if reservoirs are used. It will, however, 
be evident that these are not in all cases necessary, and that 
under any circumstances their capacity may be of a very 
limited character. The amount of air required per minute 
in this plant is about 10 cubic feet, measured at atmospheric 
pressure. Where reservoirs were used the consumption would, 
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of course, control the size of the reservoirs. From the 
reservoirs the air is distributed by means of a 2-inch main, 
with branch pipes of ł-inch diameter, as required. Auxiliary 
reservoirs may bo used as found necessary; where the system 


4 
" 


entails a consider- 


able extent of 
piping, they are 


desirable, and, under 
any circumstances, 
are of advantage in 
inducing a more 
prompt action of 
the parts they con- 
trol. These branch 
pipes, as will be 
understood, terminate 
at the cylinders and 
apparatus operating 
the signal or point 
connection. 

Fig. 3 shows the 
parts controlling a 
point connection. To 
the left of the en- 
graving is the air 
cylinder; to the 
right of it is the 
locking piece, with 
ita 19 reer | 

ig. 4 is from a photograph of. one 
of the signals, showing the gear ap- 
plicable to it. The cover of the cylinder 
valves and electrical parts is thrown 
back so as to expose the internal 
arrangements, The position of the 
signal arm is that indicating danger. 
To place it in the “all-clear’” position, 
air has to be compressed into the 
cylinder, and that end of the lever, to 
the opposite end of which the weight 
is attached, has to be pressed down во 
as to elevate the weight end of. the 
lever to an angle of some 30° from the 
position shown in the illustration. 

(To be continued.) 


BRISBANE ELECTRIC 
TRAMWAYS. 


Осв Sydney correspondent sends us 
some photographs of the electric trolley 
system at Brisbane, Queensland, along 
with certain particulars of the power house and line equip- 
ment. 

The tramways are in the hands of a company, and they 
are doing very well. As happens in all towns or districts 
where electric traction is introduced, the service is unques- 


Tn 
tepo ' 4 ` 
х. $i . 


tionably a great boon to the public. The system covers 
altogether some 18 miles of streets, or about 30 miles of 
track. The overhead work is almost entirely span. wire 
construction, with iron tabular poles. 

The power house is situated fairly 
centrally near the Roma Street Rail- 
way Station. There are three Babcock 
and Wilcox boilere, working at 150 Ibs. 
pressure. At present, hand atoking is 
used, but American mechanical stokerg, 
feeding from underneath, are now 
being fitted; a water tower is used for 
condensing p The generating 
plant consists of three General Electric 
multipolar generatore, belt-driven from 
Robey horizontal compound engines. = 

The switchboard is also of General 
Electric manafacture, with the usual 
panel arrangements. There are three 
feeder panels,each carrying two feeders, 
but only two panels are in use at present. 
The remaining one will soon be oc- 
capied, as two new feeders are now 
being erected. The standard size of 
the feeders is 500,000 circular mils. 

The feeders are 
all ran overhead, as, 
curiously enough, 
though the Brisbane 

Electric Supply Com- 

pany are compelled 
to un ек "a 
underground, it 
been ruled tbat the 
Tramway Company 
may not do £o. 

There are in all 
some five different 

‚ types of car running, 
the majority being 
of a composite type, 
with the centre 
portion enclosed, and 
at each end a section 
with open ends and 
sides, ав shown in 
the adjoining figure. 
Most of the cars 


BRISBANE TRAMWAYS.—ENGINES, 


of the enclosed type are made up of two of the old horse- 
car bodies joined together. All cars were built by the com- 
pany; the tracks, which are of the Peckham type, being 
imported. A special car has been built for pleasure р 

the intention being to run it over the various lines, going by 
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one route, and returning by another, with a fixed charge for 
the whole trip, or letting it out to private parties for the 
same purpose. The car is quite open, as shown in the photo, 
but arrangements are being made for a removable awning; 
the seats are made removable, so that in the event of private 
parties taking it, chairs can ba substituted. It is anticipated 
oy = will be a great demand for this car on hot summer 
nig 

Our correspondent also informs us that there is a big 
scheme on foot for purchasing the whole of the Adelaide 
tramway system, and converting the present horse lines into 
an electric system. The Westinghouse Company and their 
Sydney agents, Messrs. Noyes Bros, are the parties princi- 
pally concerned in the deal, and negotiations are so far 
advanced as to only require the necessary Parliamentary 
sanction to be complete. There are seven tramway com- 
panies to settle witb, and it is said that the purchase price 
is somewhere in the vicinity of £800,000. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
(Continued from page 678.) 


Glasgow. — November 14th. The Corporation wants 
tenders for two 800-н.р. compound vertical auxiliary engines for the 
new egg power station at Port Dandas. See “ Official Notices " 


Glasgow.— November 20th. The Electricity Depart- 
ment want offers for 10 miles of 2- inch cast-iron pipes. See Official 
Notices” October 13th. | 


Hoylake and West Kirby.—November 15th. The 
Council is wanting tenders for Lancashire boilers, superheaters, econo- 
miser, steam engines, alternators, motor alternator, crane, wiring, 
steam, &c., piping, switchtoards (high and low tension), batteries, 
55 concentric mains, &., &. See Official Notioes 
.Oc 


Llandudno.— November 6th. The Council wants tenders 
for three 150-xw. bigh speed engines and dynamos, also motors and 
boosters. Вее Official Notices” October 20th. 


Maidstone. — November 6th. The Corporation wants 
tenders for steam dynamos, balancers, boosters, boilers, economiser, 
surface condenser and feed pumps, switchboard, &c., battery, crane, 
mains, arc lamps and posts, electricity meters. 826 Official 
Notices,” October 20th. 


Middlesbrough.—November 22nd. The Electric Light- 
ing Oommittee wants tenders for condensing plant and pipe-work 
for the electricity works. Soe Official Notices” October 20th. 


Morecambe.—The Urban District Council wants tenders 
for boiler, steam dynamos, switchboard, transformers, mains, pumps 
and condensers, and storage batteries for electric lighting extensions. 
See Official Notices” October 13th. 


Newcastle-on-Tyne.—November 30th. The Tramways 
Committee wants tenders for two 1,000-н р. steam dynamos for electric 
tramway works. See “ Official Notices” this week. 


Port Alegre.—December 31st. The Secretary of State 
for Foreign has received a despatch from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. 


St. Pancras.—The Vestry wants offers for the supply of 


temporary generating plant for the Regent’s Park electricity works. 
Bee “ Official Notices” October 20th. ч 


Spain.—November 7th. The Spanish Ministry of Pablic 
Works in Madrid is inviting tenders, until November 7tb, for the 
concession for the construction and operation of an electric tramway 
in the town of Oadis. Particulars may be obtained from, and tenders 
are to be sent to, La Direccion General des Obras Ribleas, Madrid. 


Sydney (N.S.W.).— November 8rd. The Municipal 
Council dney is inviting tenders for the construction and erec- 


tion of & destructor for treating 60 tons of refuse 
(24 hours). . s рау 


Wrexham.—November 8th. The Oouncil wants tenders 
for boiler house plant, engine house plant, dynamos, switchboard, 
mains, posts, battery, meters, crane, and buildings for electricity 
works. See Official Notices” October 13th. 


OLOSED. 


Colwyn Bay.—The District Council has given the con- 
tract for electricity works’ buildings to Mr. Thomas Brown, of 
Chester, at £1,910. 


Glasgow.—Messrs. M'Osllum & Hope are to supply the 
iron stairs required for the Port Dandas electrio power station at a 
cost of £142 3s. 8d.; Messrs. Mechan & Son the switchboard galleries 
for £500; and Messrs. Hayward Brothers & Eckstein, Limited, the 
floor lights for these galleries for £610 16s. 81. Messrs. Babcock and 
Wilcox, Limited, are to provide and erect at the Pollokshawa Road 
station four water-tub3 boilers, with galleries and ladders, similar to 
the five boilers they are now 3 at Port Dandas station, and af 
the same price for each boiler. e amount of the contract is 
£5,446. Messrs. D. Stewart & Oo., Limited, are to provide and erect 
for £998 103. two wagon hoists, with mild steel chains, at Pollok- 
shaws Road station. The contract given to the Clayton Engineering 
and Electrical Construction Company, Limited, of Olayton, Man- 
chester, to which reference was made last week, is for two 50-fon 
electric cranes (£4,260) and one 30-ton (21,350), with a 76-foot 
span. These are for the Corporation electric tramway station a£ 
Port Dundas. 

Poplar.—After considering Mr. Warden Stevens's report 
on the tenders received for Sections Е, G, and J of the scheme of 
pani | works at the workhouse, contracts have been placed as 
follows :—Section F, high speed (enclosed) e and dynamo, 
Thames Ironworks Oompany, Limited, £827; on G, electric 
motor, Fuller-Wenstrom Electrical Oompany, £419; Section J, 
economiser, James Carter & Bons, £99 10s. 


FORTHCOMING EVENTS. 


Friday, October 27th.—At 5 p.m. Physical Society meeting at the 
. rooms of the Chemical Society, Bur House. 
Agenda:—"The Msgnetic of the Alloys of 
Iron and Aluminium,“ by Dr. В. 
Exhibition of a model illustrating a number of the 
actions in the flow of an electric current, by Mr. G. L. 
Addenbrooke. R tion of some experiments with 
the Wehnelt interrupter devised by Prof. Lecher, by 

Mr. W. Wateon. ae 


At 8 p.m.—Institution of Mechanical Engineers. General Meet- 
ing, Sir W. H. White presiding. | 

At 8 p.m.—Electro-Harmonic Society's Smoking Concert at 
International Hall, Café Monico, Regent Street, W. 


Saturday, October 28th.—Manchester Association of Engineers. Mr 


J. S. Raworth оп “ Generation and Electrical Distribu- 
tion of Motive Power.” 


Thursday, November 2nd.—At 8 p.m. The Civil and Mechanical 
Engineers’ Society opens its 1899 — 1900 Session at 
Hôtel Victoria, Northumberland Avenue, S. W. Paper: 
— A Bhort Account of Some Modern Steam Wagons,” 
by Mr. G. A. Barls, Wh. Ex., A. M. I. O. H. 


Friday, November 3rd. — At 8 p.m. Tae Institution of Junior 
Engineers, at the Westminster Palace Hotel Presi- 
dential address by the Hon. Charles A. Parsons, F. R. S. 


Tuesday, November 7th.—At 8 p.m. Institution of Civil Eogineers. 
Address by Bir Douglas Fox, dent, and presentation 
of medals and prises awarded by the Council. Roep- 
tion by the President in tbe library afier the meeting. 

Tuesday, November l4th.—Institution of Oivil Engineers. “The 
Waterloo and City Railway,” by H. H. Dalrymple- 
Hay, M. Inst. O. .; “The Electrical каара. of 
the Waterloo and Ойу Railway,” by В. Jenkin, 
Assoc. M. Inst. O. E. 


Thursday, November 16th. — At 8 p.m. Institution of Electrical 
Engineers’ opening meeting. Presentation of premiums 
and oe address, by President 8. P. Thompson, - 
F. R. B. 


———— 


NOTES. 


London's Lost Tunnel.—As we go to press Prof. Chas. A. 
Carus-Wilson writes: In your criticisms of my letter of the 
16th inst., you ridicule Mr. Barlow for taking the speed of the 
engine as an indioation of the rate of working, for the speed, 
you say, would bs kept constant by the governor, and therefore 


independent of the load. Your remarks would have some 


weight if, in Mr. Barlow's experiments, the в had b:en 
controlled by a governor, but this was not the case. The 
admission of steam was regulated by a throttle valve worked 
by hand, во that the speed of the fan was liable to vary with 
changes in the load. Mr. Barlow’s results are thus not 8o 
transparently silly as you would make them appear.” 
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Volta and Сото. — Although this journal is not 
primarily devoted to the study of ancient history, we 
need not apologise for the somewhat lengthy extracts we 
are printing from Prof. Righi’s published address on the 
scientific work of Volta, delivered at the Volta Centenary at 
Como. Some of these extracts have been selected for their 
historical, some for their scientific, interest: the Italian 
originals of others are superb specimens of rhetoric, The 
work of Volta and his contemporaries is an inspiring 
subject. It was 80 sound, and has proved so fruitful. 
They laid securely the foundations of electrostatics and of 
electrolytics with no better means of detecting electrical 
action than the condenser and electroscope, or that 
“stupendous discovery,” the frog’s leg. The modern 
ipflaence machine, and 5 electrometer, and the 
mathematical methods of Fourier, Green, and Thomson are 
greatly in advance of anything known to them, but none 
of their work has had to be undone. The death of Volta 
nearly coincided with the discovery of electro-magnetios, the 
most momentous of all discoveries, and the period of his 
life may conveniently b3 taken asthe embryonic period of 
our science. | 


American Competition.—We are free to admit much 
that is said of American competition, but at the same 
time we have not much faith in its reality. It is 
less American competition than English apathy that 
makes it appear as though competition were serious. We 
have had many a fling at the follies of the trades unions, but 
we might equally well condemn the methods of our manu- 
facturere, who have been во singularly remiss in setting 
themselves out to meet the demand. Our electrical com- 
panies ought to-day to be full of traction work. We could 
name half-a-dozen engineering works that should be busy on 
traction work in place of i 
in a perfunctory and half-hearted manner. Col. E. 
Stevens is writing a series in Engineering on American oom- 
petition, which goes over again the old arguments and 
glorification of the American workman as a divine kind of 
creature, But we oannot altogether agree that the 
American manufacturer is во receptive, or inolined 
to suit customers. Only recently we met with an example 
of the intense conservatism of the American manufacturer, 
who declined even to quote for an addition to the article he 
made—an addition badly needed, and one which implied no 
alteration to m He simply wrote a wordy letter of 
exouse and false argument, and this is but one of many 
instances we have met of the same ultra-conservative spirit, 
and an inability to accept suggestions from users, We have 
elsewhere referred to this subject in respect of the American 
lathe, which, good up to a point, is absolutely devoid of any 
satisfactory means of using it, having no strong tool-holder. 
So prejudiced and blind are the makers of American lathes 
that they will not even bear criticism from their own Prof. 
Sweet, who has been roundly abused for attacking this very 
point of weakness. American competition—such as it is— 
is on the American side very much (we had almost written 
entirely) a question of shop methods. But it is not the 
formidable thing that half-asleep people on this side ot Ge 
make it out, and would be as nothing if capital and labour 
here could only arrive at an amicable understanding. We 
believe that English manufacturers are too much inclined to 
ask longer time for ing through an order than is 
necessary for them, and they are not pushing business as 
they should do, They simply allow thousands of pounds to 
slip through their fingers because they will not take the 
trouble to ascertain prices and ask for orders. 


Accumulator Traction at Paris.—The Compagnie 
Générale des Omnibus is making preparations to substitute 
on its lines vehicles deriving their propelling power from 
storage batteries. The Electrical World says that there will 
be a central station at Montreuil of 2, 000-Kw. capacity, 
though, for the present, only 1,600 kw. will be installed. 
There will be two charging stations, both situeted in Vin- 
cennes. The generators will be driven by de Laval steam 
turbines. Tudor storage batteries will be used in one charging 
station and Blot batteries in the other. 


‘noticed the loss of a vessel 


standing aloof, or supplying dw 


Loss of the Cable Ship Intersational.“ Having 
| of this name, we made 
inquiries at the offices of the Silvertown Company, 
and found that, as we had surmised, it was the cable steamer 
International that had found a last resting place in the 
Birling Gap, under Beachy Head, and on the westward side. 
We learned that the vessel went ashore during the late heavy 
galos while being towed from London to Oherbourg to be 
roken up, and that by some strange fatality she drifted 
athwart a submarine cable laid from some 26 years ago. 
The Znternational was one of the first steamers, if not the first, 
which left the ways of the shipbuilding yard with cable tanks 
and other oable fittings on board, and was christened the 
International on account of the nature of the work she was 
destined to carry out. All other vessels employa in 
the oable service before the Jnternational’s launching, 
had been converted into mail or сагро steamers. 
Daring her 80 yeara of cable service the International has 
transported and laid many miles of cable in the Mediterranean, 
in the Persian Gulf, in the North and South Atlantic, and 
in the Pacific Ooean. She had on several occasions been 
3 by the 5 o SA тоши 
е epartment a telegraph ship of its own, 
was also шш by Government as water-condensing. 
at in during the Egyptian campaign. The 
began her career in troublous times, as shortly after 
layi a cable between Great Britain and the Channel 
I adi she was called upon to lay some short cables for the 
French Government іп Deoember, 1870, and her employ- 
ment in this work gave rise to a lawsuit, under the Foreign 
Enlistment Act, in which the India-Rabber, Gatta-Perchs, 
and Telegraph Company made a auocessful defence against 
Her Majesty's Government. The work undertaken was the 
laying of a series of cables (1) b3tween Gcavelines, in the 
Pas de Oalais Department, and Cherbourg; (2) between 
Flamanville and St. Brieue, in Brittany; (3) between 
Quiberon and Belle Isle, on the Atlantic sea of France ; 
and (4) between Balle Isle and Verdun, near Bordeaux. 
Besides the ordinary dangers of the sea during winter, there 
existed others which necessitated an escort, and the ironclad 
Thétis and the composite paddle frigate Ctesiphon, of the 
French Navy, accompanied the International and her consort, 
the French Government cable vessel, the Ampere. In spite of 
many troubles, including running ashore in a heavy fog, the 
International successfully completed her work in a very short 
period of time, and Faidherbe’s Army of the North at last 
found itself in telegraphic communication with Orleans and 
Bordeaux. The work done by the International was that 
which every cable ship is called upon to perform, and whereas 
when she was launched vessels in her class of employment 
numbered nine, there are now about 40, whose sole occupation 
is the laying and maintaining of telegraph cables. The Intar- 
national was a good staunch vessel, and has left behind her a 
record of excellent work. 


Suggested Improvement in Overhead Trolley Con 
struction.— The Engineer mentions that in a German 
electrical journal there recently appeared a description of a 
magnetic arrangement for doing away with the springs in 
the trolley pole bases used for overhead electric traction. 
When the height of the overhead conductor varies, there.is a 
tendency on the part of the ко to leave the conductor, 
with the result that the pole strikes and breaks the span- 
wires before the car comes to rest. In order to avoid this 
risk, the author proposes to dispense entirely with springs in 
the trolley base, and to substitute for them a coil-and-plunger 
mechanism traversed by the main current. If the trolley 
should be thrown off the conductor, the excitation of the 
magnet ceases, and the trolley pole falls down out of harm’s 
way. | 


Electric Canal Traction.—Our New York namesake 
says that the Erie Canal Electric Traction Company was 
organised recently to introduce electricity as a motive power, 
not only upon the Erie Canal, but upon all the canals in the 
United States, and upon the canals of France and Holland. 
It possesses patents applying electricity to a motor or tractor 
which, from the tow-path, so it is said, will propel or tow 
six ordinary canal boats of 240 tons each five miles an hour. 
The capital of the ош „ amounting to $5,000,000, bas 
been underwritten by a Street syndicate, 
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Cowper-Coles Sound Locator and Projector.—This 
instrument, which we illustrate, is for the purpose of readily 
.ocating the direction of a sound, and for projecting sound 
long distances. The instrument consists of a reflector, which 
is made entirely by electro-deposition, mounted on an arm 
which can be readily turned on its centre, and depressed or 
elevated by the operator. When it is desired to ascertain the 
exact direction from which a sound emanates, the apparatus 
is turned on its axis, and as soon as the reflector is opposite 
the source of sound it is heard)much intensified in the 
receiver. When it is desired tol- carry on a!{conversation 


between two distant ships or pointe, two instrumenta are 
used, so that the beam of sound is thrown from one reflector 
to the other, and focussed in the receiver of one instrument. 
One operator speaks into the flexible tube, while the operator 
working the other instrument places the tube attached to the 
receiver to his ear. Conversation can thus be carried on at 
long distances without unduly raising the voice. Some 
experiments have recently been made at St. Margaret’s Bay, 
near Dover, with this instrument. The ticking of a watch, 
when placed in the focus, could be distinctly heard about 20 
feet away, even with a strong breeze blowing across the 
direction of sound. 


Incandescent Lamps of Small Candie-power.—A 
New York шеит says that the French Société 
d'Encoursgement des Industries Nationale some months 
offered a prize for the best lamp of 2 C. P., the voltage to be. 
100. One of the conditions of the test was that the lamp 
should have a life of at least 400 hours. Lamps were offered 
by three manufacturers in competition for the prize, but the 
committee appointed to undertake the teste did not make an 
award for the reason that only one lamp had a life outaide the 
minimum period. Each of the competitors, however, was 
given a silver medal in view of the exoellence of the lamp 
пош in other respects than life. New propositions have 

en made in which the life is fixed at a minimum of 500 
hours as a mean of five lamps tested. The prize will be 
awarded in 1901. 


General Post Office.—Mr. M. Cooper has been “ety 
Principal Technical Officer of the Postal Telegraph Depart- 
ment, 


The Universal Exhibition of 1900.—We have received 
the following circular letter from the French Ministry of 
Commerce :— 


INTERNATIONAL CONGRESS OF ELECTRICITY 
(Paris, August 18th —25th, 1900). 

Bir,—The Universal Exhibition of 1900, which will assemble at 
Paris à number of scientists and engineers from all parts of the world 
will offer an exceptionally favourable opportunity for the study of 
thoso questions of general interest which are now no longer confined 
within the limits of a single nation, but extend over the whole area 
of civilisation. French electricians have thought that it would ba to 
the general advantage, under the circumstances, to form and organise 
in 1900 an International Oongress of Electricity. Since the Paris 
Electrical Exhibition of 1881, congresses of this kind, held in diffarent 
countries, have marked the progress of electrical science and industry. 

Questions of units and terminology formed, at first, the subject of 
discussion at these conferences, and we appreciate daily the immense 
benefits of the resolutions passed with international approval. aig 
the last 20 years, а od very short in itself, but one which wi 
hold a glorious place in history, we have witnessed the most unfore- 
seen discoveries, fresh applications of researches that had seemed to 
be confined to the domain of pure noe, and an extraordinary 
extension of electrical industries. Practice has brought into evidence 
а number of problems, concerning which it will be both interesting 
and profitable to gain the views of technical men. It seems, there- 
fore, that, without detracting from the importance rightly attached 
to questions of theory, the discussions of the Congress will be mainly 
of an industrial and economic nature. In view of this probability, 
the accompanying programme indicates provisionally the manner in 
ae the work will be distributed among the various sections of 

ongress. 

The report of the meetings, with the papers accapted by the 
Committee will appear in a publication distributed gratuitously 
amonget the members. 

We hope that you will give us your valued assistance by asso- 
ciating yourself with the work of the Congress of Electricity of 1900. 
We send you herewith a form of application, which will merely have 
to be filled up and returned to the address indicated. 


E. Mosoakr, 

President of the Committee of Organisation 
of the Congress of Electricity. 
Secretaries. 

E. Janer, E. BARTIAUX 


Vice-Presidents. 
E. Morssan, Н. Fonrtams, О. M. GABRIEL. 
Programme. 
I.— Scientific Methods and Instruments of Measurement. 


II.—Generation of Electrical Е —Transformers—Transmission 
and Distribution— El 


IV.—Telegra hy—Telephony and various Applications. 
Y.—Blectro-Physiology. 


The very comprehensive nature of the programme gives 
ample ecope for the choice of a subject on which to read a 
paper, and having in view the importance which this 
Con is likely to acquire, we anticipate a very high 
standard in the quality of the proceedings. The most 
popular and interesting sections will probably be Nos. II. 
and III.; but so rapid has been the progress made in all 
departments during the last few years, that there oan be no 
lack of valuable communications in any section. 


The Transvaal War.—Among those who have left for 
the front is Major W. C. Beevor, of the Royal Army Medical 
Corps, who takes with him a complete X ray equipment, 
with which he will be able to render great service to his 
country and to those fine brave fellows who are now fighting 
for us, by minimising their sufferings in bullet localisation 
and extraction. Major Beevor’s practical experience with 
the apparatus in Indian warfare renders him eminently 
suited for the present service. He takes with him a Pidgeon 
influence machine, in which he is understood to have made 
certain alterations to enhance its fitness for the particular 
conditions under which it will be employed. 

A daily paper says that the War Office has contracted 
with the Wireless Telegraph and Signal Company for 
the use of the Marconi system in South Africa for a 
period of six months. Captain Kennedy, R. E., super- 
intendent of railway telegraphs, Natal, is stated to have 
left Southampton for Durban, taking the six seta of 
apparatus and a staff of assistants and operators. It is 
stated that the first installation will be for communica- 
tion between Durban and the bar off the port. It is outside 
this bar that the troops from England are disembarked into 
tenders for landing. By wireless telegraphy these operations 
may be facilitated. 
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= The Manchester Society of Junior Electrical The Babcock & Wilcox Superheater.—Superheating 
Eagineers.—A visit was pi on Saturday last іо the does not make very rapid progress, but it ought to do if the 
Longsight printing works of the“ С a Wholesale Society American Electrician ів to be believed. In describing the 
by the members of the above society. These works are lighted Babcock & Wilcox superheater, an attempt is made to give 


throughout by electricity, the manager, Mr. G. Brearley, 
having induced the directors to provide electrical plant for 
both 5 power. A description of the installation, 
prepared by Mr. A. Blackburn, the electrical engineer, and 
printed at the works, was presented to each visitor. The 
special points of interest relate to the motors, Lundell 
enclosed type, from § to 7 B. H.. and with rawhide 
pinions to cast-iron oogwheels. At the conclusion of the 
visit the president, Mr. W. Haldane Gee, moved a vote of 
thanks to the directors. He said that they were all con- 
vinced from the visit that electric driving was the best 
method for a printing works. In seoonding the motion, Mr. 
Payne eulogised the excellent arrangements adopted in the 
boiler and engine house. Mr. Н. Rust is hon. вес. of the 
ы ya and his address is 18, Haroourt Street, Gorse Hill, 


Charges for Electricity in Whitechapel.—A neat 
little booklet has been issued by the Board of Works, 
Whitechapel, over the signature of Mr. Arthur Wright, con- 
sulting engineer and manager, giving information for the 
benefit of prospective consumers as to the conditions under 
which they may obtain supply of electricity. The ! 
are based on a novel system, and are lower than those of any 
similar undettaking in this country, not exoepting stations 
which have been running for some years. Daring the six 
summer months ending at Michaelmas a uniform rate of 1d. 
per unit is charged ; during the winter the consumer may pay 
ld. per unit + a monthly rental of 1s. per 8-c.P. lamp 
used, or, at his option, ld. per unit after the lamps have 
been used 60 hours per month, the electricity consumed 
ene. these 60 hours being charged for at 8d. per unit. 
The charges will be made out on the maximum number of 
lamps simultaneously used during the month, as shown by 
the demand indicator. A table is added showing the probable 
cost of electricity used for various purposes and periods, as 
compared with the cost of gas, very greatly to the disadvan- 
tage of the latter !—and it is stated that lampe used from 
dusk to 11 p.m. throughout the year will oost on the average 
24d. per unit, while lamps used in dark places 12 hours per 
day will be supplied at 14d. eg unit, the saving in the latter 
case being sufficient to pa entire cost of the installation 
in 18 months. The newline taken by Mr. Wright evidently 
affords strong encouragement to a demand in the summer 
months. Moreover, as the maximum demand is ascertained 
for each month instead of each quarter, the consumer will 
benefit from this cause also. We must congratulate both the 
Board of Works and Mr. Wright for their courage and 
enterprise in adopting such а low tariff from the commence- 
ment, and we shall watch the future progress of the under- 
taking with great interest. 


Lecture.— Prof. Oliver Lodge lectured at the University 
College (Physics class room), Liverpool, on 18th inst., on 
“The Scientific Principles of the Eleotric Telegraph.” The 
lecture was the first of a series. A short historicel sketch of 
the subject was concluded with an account of the new light 
thrown on the science by the discoveries of Prof. J. J. 
Thomson, of Cambridge, which went far to revolutionise all 
our theories of matter, and which were enunciated last 
month at the meeting of the British Association at Dover. 
The lecture was illustrated throughout by experiments and 
lantern slides. 


Personal.—On Friday evening at the Tower Grounds, 
New Brighton, Mr. Bartlett, electrical engineer of the Tower, 
was the recipient of a very handsome marble clock and 
ornaments to match, as a token of esteem by the officials and 
staff of the New Brighton Tower. 

We learn that Mr. Wilfrid L. Spence, A. M. I. O. E., 
M. I. M. E., of the Electric Construction Company, has 
been appointed managing director of a new company 
which is being formed in Scotland with the object, inter alia, 
of undertaking the bulk supply of electricity to local autho- 
rities. Mr. Spence’s headquarters will be in Glasgow. 


the reasons for the economy of аз in doing which 
а very serious mistake is made. Steam at 100 lbs. 

has a temperature of about 887°. If exhausted at 212° the 
working range will be 125°, and on this depends the work to be 
got from the steam. If, however, says the American 
Electrician, the steam be superheated to 462° or by 125° 
additional temperature, the range down to exhaust now 
be 250°, or double what it was without superheat, and “ the 
steam consumption per horse-power-hour will be theoretically 
only half as great. The true theoretical formula for the 


heat utilisation is ah when T, is the absolute tempera- 


ture of the initial steam and T, is the final presure. 
Applying the formula to the two conditions cited, we have 
first— . 


(887 + 459) — (212 +459) 125  ,. 
!!!! ey 167, 
887 + 459 796 
and in the second case we have 
(837 + 125 + 459) — (212 + 459) _ 271. 
462 + 459 


The theoretical improvement is 72 per cent. not 100 per 
cent. Even the 72 per cent. will not, we need hardly say, 
be realised, nor, indeed, is there much to be expected in 
practice from the theoretical side. The real cal im- 
provement in economy comes in qnite outside any mere 
theory, for it is connected with the vexed question of the 
action and reaction of the cylinder metal upon the steam. 
Another errror in the same article lies in the aesumption that 
the initial boiler steam in torpedo boats is throttled down to 
the engines, for the purpose of superheating the steam so 
throttled. The idea is that as the boilers can stand the 
pressure, they may as well do so, the steam being throttled 
to the engines for mechanical reasons, and the superheat 
generated thereby is, so far as it goes, of value. It may not 
be generally known that an insufficient engine and boiler at 
low pressure may be improved by raising the boiler preasure 
and throttling down to the engine, if the former is strong 
enough, and the latter is too weak to carry more stress. A 
case once came under our notice of a boiler worked at 60 lbs., 
and throttled down to the engine, until the “folly” of thus 
*oversiraining " the boiler was pointed out to the owner, 
who reduoed the boiler pressure down to what the engine 
would carry. The result was that he could not run the place, 
for the engine used so much more steam. This proved the 
benefit of even the amall superheat. In the Babcock super- 
heater the euperheater pipes are in the triangular 
space above the water tubes, and below the steam drum, and 
can thus reoeive fairly high temperature effects, Provision 
is made to fill the pipes with water during such time as steam 
is not flowing through them, thus preventing overheating. 
It appears that this superheatsr is being introduced in 
America from this side. 


Electricity v. Gas.—An animated correspondence has 
been going on for the last fortnight in the Pall Mall Gazette, 
founded on the publication of some figures showing the com- 

rative cost of the rival illuminants in the Whitechapel 

istrict, to which we refer elsewhere. Mr. L. De Fonblanque, 
general manager of the Incandescent Gas Light Company, 
took exception of the comparison ав being misleading, 
Bubstitntes his own misleading figures. Mr. De Fonblanque 
claims “an efficiency of 25 candles per cubic foot of gas 
consumed” for the new Welsbach burner, leaviug the time 
in which the cubic foot is to be consumed, to be guessed 
—we believe half an hour would not be far from the 
truth. The “new” Welsbach burner is в very different 
thing from the “old” one. It is well known that a burner 
which gives 50 C.P. to begin with, will fall to 30 c r. in 500 
hours at the onteide. Neglecting this fact, however, Mr. 
De Fonblanque makes the oost of lighting by Welsbach 
burners one-seventh of that of electric lighting, when the 
average price of the unit is taken to be 21d., and regarding 
renewals as practically equal in both cases. If we take the 
average efficiency of the Welsbach at 13 candles par cubic 
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foot per hour, which is about correct, the ratio becomes 
nearly і. But this is for the naked light, whose greenish- 
yellow glare is insupportable ; when the mantle is surrounded 
with a suitable tinted shade the loss of light is so great that 
the ratio falls to equality. The opinions expressed by the 
various correspondents are of all shades. Mr. Fonblanque, 
when tackled on the score of decrease of candle-power with 
time, attempts a ім quoque—but does not i 
why he suppressed the facis in his earlier letter. As a fact, 
however, althongh electric glow lamps vary in candle-power 
with time—not always decreasing—the average efficiency is 
about 4 watts per candle for the whole life of the lamp, во 
that the variation was implicitly allowed for in the first 
instance. After all, however, all this is beside the question. 
Mr. Wright's circular is addressed to the ordinary consumers, 
the vast majority of whom use bat’s-wing burners, and these, 
beyond dispute, never give more than 2 c.P. per cubic foot 
hour, and cannot compete on the score of cheapness, 
steadiness, healthiness, or any other feature with electricity. 


The Heating of Enclosed Motors.—The occasional 
use of street railway motors for stationary work in exposed 
locations has proved so satisfactory, that a demand has arisen 
for enclosed motors which has compelled practically all 
manufacturers to place on the market a line of such таса: 
As the American Electrician remarks in an editorial, this 
demand exista in spite of the fact that such a machine costa 
considerably more than an open motor of the same power. 
This is due to the fact that the enclosed motor no venti- 
lation, and therefore cannot dissi readily the heat 
generated on heavy loads, and must be rated at a very low 
load. The result is that a motor which will, when open, 
safely carry 15 H. P. will, if enclosed, reach the temperature 
limit with a load of about 10 H.P., and its rating when en- 
closed must be ius аганы 1 reduce l. Our contemporary 
adds that the only way in which the heat is dissipated from 
an enclosed motor is by radiation and convection from its 

i ing no circulation of air through its 
parts. The surface must therefore be made larger if the 
motor is to be enclosed in order to carry away the heat, which 
otherwise would be dissipated by ventilation. In building 
an enclosed motor the armature, the commutator, the 
field magnets, &c., are made larger, and ET 
more expensive, solely to get an increased surface of the yoke 
ring and covers. Ав а rule, the increased size gains nothing 
in the direction of a reduction of the heat generated within 
the machine, as is shown by the fact that enclosed motors 
are generally less efficient open ones. It would seem to 
be а far preferable plan, says our exchange, to make the 
exterior of the motor with deep corrugations similar to those 
used for dissipating heat from enamel rheostats or theatre 
dimmers, or even more similar to the deeply corrugated rin 
of the cylinders of small unjacketed gasoline engines, su 
as are used in automobiles. These corrugations would 
greatly increase the superficial area of a given machine 
without increasing the size of its internal parts, and would 
almost correspondingly increase the heat which could be dis- 
sipated at a given temperature. Motors with deeply oorru- 


gated yoke rings of this kind are made by one enterprising . 
ouse 


in Italy, and American manufacturers who now make 
their motors with practically a minimum ratio of surface to 
volume, would do well to consider this plan. 


Institution of Electrical Engineers.—The opening 
meeting of the 1899-1900 sesaion is to be held on Thursday 
November 16tb, at 8 p.m., when Prof. S. P. Thompson will 
deliver bis inaugural address, The presentation of premiums 
for last session’s papere will also take place on that occasion. 


Appointments Vacant.—The Leyton Urban Council 
wants a shift engineer for the electricity works at £100 a 
, and a chief assistant electrical engineer is wanted for 
igan at £120; also a foreman jointer. See “ Official 
Notices.” 
Change of Address.—The address of the Northern 
Society of Electrical Engineers will in future be Fernholm, 
-Barrington Road, Altrincham. All communications should 
кын to Mr, Samuel Joyce, honorary secretary, at that 


Surface Contact Traction.—The Electrical World and 
Engineer Paris correspondent reports that a contract has 
been completed with the owners of the patents of the Diatto 
electric traction system for the use of that system on all of 
the lines of the Compagnie Generale de tion, which 
include 60 miles of railway track. 


THE TELEPHONE SERVICE. 


WE publish below an order of the Postmaster-General under 
Section 3, Sub-section (5), of the Telegraph Act, 1899, 
defining the terms and conditions upon which inter-com- 
munication is to be allowed between competing telephone 
exchanges :— 


communication in the whole or any part change 
other licensee is hereinafter referred to as the new licensee”) and 
under such circumstances i 


y (either 
ostmaster- 


shall in any such case afford similar facilities: 

Now, therefore, I, Henry, Duke of Norfolk, Her Majesty's Post- 
master-General, by virtue cf the powers vested in me for that pur- 
Dore as aforesaid, and of all other powers vested in me in that behalf, 

, With the approval of the Treasury, order as f.1lowa:— 

1. When the subscribers of the new licensee st the date when inter- 
communication is requested equal or exceed in number one-fourth of 
those of the company at that date in the area specified in the new 

ber 5CO, whichever first happens, but not before, 
the company, and the 


. 
using their respective systems in the area specified in the new license 


stricted intercommunication.” 
2. In any case in which the ccmpany’s exchange area, as defined 
by ent with the Postmaster-General, exceeds in extent the ares 


in the new license, then, when the subscribers of the new 
licensee at the date when inter-communication is requested ( qual or 
exceed in number one-fourth of those of the company tbroughont 
the whole exchange area of the company, at that date, buf not before, 
mutual inter-communication shall be afforded by the company and 
censee between their respective subscribers and other 
respective systems throughout the whole 


munication.” 

9. The fact that restricted inter-communication exists with refer- 
ence to the system of any new licensee sball not prejudice that 
licensee in requesting unrestricted inter-communioation, and the two 
kinds of inter-communication may exist side by side on different 
terms. 


4. The company and the new licensee may make terminal charges 
t e. 


not exceeding the среде — 
In the case of restricted inter-commupication— же 


(a) When the subscribers of the new licensee at the date 
when inter-communication is requested number 
500, but are less than one fourth in number of the 
com 's subscribers at that date in the area 
in the new license ... Pme gs vis 
(b When the subscribers of the new licensee equal or 
exceed in number one-fourth (but do not equal in 
number one-half) of the company’s subscribers for 
the time being in the area specified in the new 
(c) When the subscribers of the new licensee equal or 
exceed in number one-half of the company's sub- 
scribers for the time being in the area specified in | 
the new license... eee eee eee eee eee Nil, 
In the case of unrestricted intercommunication— 
(a) When the subscribers of the new licensee at the date 
when intercommunication is requested equal or 
exceed in number one-fourth (but do not equal in 
number one-half) of those of the company at that 
date in the whole of the company's exchange area 
—in respect of intercommunication with the sub- 
scribers of the company and other persons using 
the system of the company in the portion of the 
company's area which is not included in 
the area specified in the new license "rr 
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. Per call. 
(b) When the subscribers of the new licensee equal or 
exceed in number one-half of those of the company 
for the time being in the whole exchange area—in 
1 of such inter communication as last afore- 
sai E aes soi деа us m we Nil. 

5. Any new licensee requesting facilities for intercommunication 
shall satisfy the Postmaster-General that such licensee possesses the 
required number of bond fide subscribers actually working. 

6. When intercommunication has once b:en established— 

(a) It shall be maintained, notwithstanding that the number 
(actual or relative) of the subscribers to one or other of the 
inter-communicating systems may subsequently fall below 
the number which would entitle a new licensee to request 
intercommunication, and 

(b) No terminal charge shall be increased because the number 
(actual or relative) of the subscribers to one or other of 
the inter-communicating systems msy fall below the 

number which first justified such charge, and 

(c) if terminal c have ceased, they shall not under any 
circumstances be reimposed. 

7. The term “subscriber” means avy person with whom the com- 
pany, or the new licensee (as the case may be) has enfered into an 
agreement for at least one year, for the purpose of enabling such 
person to communicate from time to time with other persons through 
the medium of an «xchange, and does not include persons using call 
offices or an exchange. | | 

8. This order may be cited as the Telegraph (Telephonic Ioter- 
communication) Order, 1899. 
Given under my Seal of Office this twenty-rixth day of September, 


Norfolk, : 
Her Majeaty’s Postmaster- General. 
Approved by the Lords Commissioners of Her Majesty's Treasury, 


Н. Т. ANSTRUTHER. 
W. Н. FISHER. 


Oopies of the above order may be purchased either directly or 
tbrough any bookseller, from Eyre & Spottiswoode, East Harding 
Street, Fleet Street, E.C.; or John Menzies & Co, 12, Hanover 
Street, Edinburgh, and 90, West Nile Street, Glasgow; or Hodges, 
Figgis &. Co., Limited, 104, Grafton Street, Dublin. 


NEW COMPANIES REGISTERED. 


Royce, Limited (63,871).—This company was registered 
on Ootober 17th, with a capital of £110,000 in £1 shares, to acquire 
tke business of F. Н. Royce & Oo., Limited,” upon the terms of an 
sgreement already prepared, to carry on the business of manvfactur- 
ing electricians and mechanical engineers, to manufacture and deal 
in all machines, articles, and things required or used in the genera- 
tion or utilisation of electricity, electrical energy, or other similar 
power, force, or energy, and to produce, accumulate, and supply elec- 
ricity for the purpose of light, motive power, and otherwise. The 
first subscribers (each with one share) аге: —Е. H. Royce, Bras 
Oottage, Legh Road, Knutsford, Oheshire, electrical engineer; E. A. 
Olaremont, Endsleigh, Legh Road, Knutsford, Cheshire, electrical 
engineer; A. W. Claremont, 4, Bloomsbury Square, W. O., solicitor; 
H. V. Whitehead, Redoot, Ohorlton-cum-Hardy, engineer; R. D. 
Halley, 11, Albert Road, Levenshulme, engineer; John De Looze, 
Rossall Mount, Hulton Street, Failsworth, Manchester, secretary; 
and J. Н. Watkins, 1, Bradshaw Street, Moss Side, Manchester, 
electrical engineer. The number of directors is not to be less than 
two nor more than five; the first are Frederick H. Royce and 
Ernest A. Olaremont (both permanent managing directors, special 
qualification 5,000 shares) and James P. Whitehead; qualification, 
£250; remuneration of managing directors £750 each per annum, 
others £100 per annum. Registered office, Cooke Street, Halme, 


‚ Blast Furnace Power Syndicate, Limited (63,875).— 
This company was on October 17th, with a capital of 
£100,000 in 81 shares, to acquire any inventions, processes, and rights 
relating directly or indirectly to the 1 accumulation, trans- 
mission, distribution, or utilisation of power, whether mechanically, 
chemically, electrically, pneumatically, or otherwise, and to erect, con- 
struct, and maintain factories, mach , furnaces, railways, &c. The 
first subscribers (each with one share) are:—Arthur O. Turtle, 26, 
Esmond Road, Brondesbury, N.W., ; Miss Edith M. Roberte, 20, 
Alkham Road, Stoke Ne ; Charles Н. Sims, 103, Endlesham 
Road, Balham, 8.W.,clerk; Alfred Е. Tester, 1, Friern Road, East Dal- 
wich, S.E., clerk; Thomas Welch, 30, Solon Road, Brixton, B.W., clerk ; 
George H. Greer, 392, Hackney Road, N.E., clerk; and Henry 
Clifton, 5, Malvern Villas, West End, Aldershot, clerk. The number 
of directors is not to be Jess than three nor more than seven; the 
fir.t are Frank L. Gardner, John J. Cooper, Oharles Critchett, and 
Benjamin H. Thwaite; qualification, 500 shares; remuneration, £100 
each per annum, and £100 extra for the chairman. Registered office, 
92, Old Jury, E. O. 


Phodyne Electrical Company, Limited (63, 879).— 
company was on October 18th, with a capital of 
£10,000 in £10 shares, to carry on the business of electrical engineers, 
electricians, engineers, contractors, suppliers of electrical and other 
power, and manufacturers of and in electrical plant and 
machinery. The first subscribers (each with one share) are :—J. O. M. 


Stanton, 66, Victoria Street, B. W., engineer; Н. A. Stevens, 9, 
Bucharest Road, Wandsworth, S. W., accountant; M. B. Hamilton, 3, 
St. John S:reet, Westminster, clerk; A. Barrengen, 143, Wightman 
Road, Harringay, N., clerk; M. E. Bbeerboom, 6, Ferncliffe Road, 
N. E., clerk; G. J. Tindall, 1, Wellington Ohambers, York Street, 
Westminster, clerk ; and J. Renwit, 29, Hillside Row, Stamford Hill, 
N. E., clerk. Table "A" mainly applies. Registered cflc», 66, 


Victoria Street, S. W. 
Manchester and Liverpool Electric Railway 
y was on 


Syndicate, Limited (63,881).—This com 

October 18th, with a capital of £40,000 in £100 shares to construct, 
equip and maintain railways, on the monorail or other system, 
between Manchester and Liverpool or elsewhere, to work the same 
by means of electricity or other power, and to carry on the 

of carriers of passengers and goods by land or water. The first 
subscribers (each with one share) are:—James H. MacMillan, 41, 
George Street, Manchester, calico printer; Edward Broadhurst, 56, 
Oxford S:reet, Manchester, manufacturer; Benjamin Armitage, 48, 
Moseley Street, Manchester, manufacturer; John B. Brooks, 92, 
King Street, Manchester, banker; Gorge H. Gaddum, 7, South 
Street, Manchester, merchant; Alexander Wilson, 14, Oook Street, 
Liverpool, solicitor; John D. Orosfield, 6, Stanley Street, Liverpool, 
sugar merchant; William Oulton, Preeson’s Row, Liverpool, ship- 
owner; and William Н. Vaudrey, 1, St. James Square, Manchester, 
solicitor. The number of directors is not to bə less than seven nor 
more than nine; the subscribers are to appoint the first; qualification, 
five shares; remuneration аз fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Columa Printing Telegraph Syndicate, Limited 
(29,493).—This company's annual return was filed on August 29th, 
when 289 shares were taken up out of a capital of £25,000 in 500 £50 
shares; £50 has been called upon each of the 189 and £8,940 has 
рш ры, leaving £510 unpaid; 100 shares are considered as fully 
pai | | 


CITY NOTES. 


Tux electricity supply undertaking of the 


Manchester Manchester Oorporation ia оре of the largest 
Corporation and most im portant in Great Britain, and the 
Electricity figures which have to be dealt with in sum- 
Accounts. marising the accounts, are of qui'e a different 


order to those which appear under the detailed 
headings of most undertakings. It may be interesting to compare 
the figuies which indicate the state of the business for the first 
complete year (ending March, 1895), and those for the year just 


ended :— at 
Number of . Total maxi- 


| 2 Units sold. publio lamps. mum supply. 
1894 ... 1,277,567 1,168,382 1,187 Kw. 
1898 . . 5,633,534 4,778,247 26 4,246 Kw. 


Оле statement recently made to us gives an idea of the kind of 
undertaking Mr. Wordingham is responsible for; it is that the 
number of boilers being put down, or in contemplation, reaches 
something in three figures, and the maximum load given above 
will, we suppose, be rapidly increased, as the immense areas sur- 
rounding the present supply district are connected up to the mains, 


In the report, the total length cf main conductors laid is given at 


130,457 yards equal to 74 miles odd, while 3,380 meters were in use 
at the end of the last financial year. | 


GENERAL STATBMENT. 


1897. 1898. Increase. 

Total capital expenditure £357,617 4493, 716 £136,099 

Namber of units sold ... ... 9,494,850 4,778,247 1,938,997 
Total maximum demand . . 3,776 Kw. 4, 246 kw. 470 kw. 

Gross revenue ivi .. 456,148 £271,458 £15,305 

Gross profit .... 432.988 £40,985 47.952 
Average price per unit sold 3 804. 9:48d. — 824. 


The number of consumers is 2,570, and of motor; 334, represent- 
ing no less than 1,160 нр. 


REVENUE STATEMENT. 


1897. ` 1898. 
| Gross, Per unit. Gross. Per unit. Increase. 
Sale of current . 254,597 3804. £69,182 348d. – 324. 
Meter renta e ы 1,751 12d. 2,240 A 114. irem 01d. 
Supply of -lamps ai aa е; i56 eer. 
Sundry . .. se Ree ра e | 31 fec 
Gross revenue .. £56,148 392d. £71,458 359d. — 334. 


PL ~ U -— s- 
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Bince March 31st last the charge for the hire of electricity meters 


has been abolished, and it is proposed to still further reduce the 
charges for electricity supply. In May, 1897, a commencement was 
made in street lighting, the flrat instalment being 20 arc lamps in 
Albert Square, St. Ann's Square, and Piccadilly. Six more lamps 
have been added, but as plant becomes available, we presume the 
number will rapidly increase. 

The costs are interesting, as showing what may be expected on a 
large scale. Reductions are shown on coal and wages, and alight 
increases (which balance the reductions) on oil, waste, &c, and 
repairs; the works’ cost per unit remains therefore as before, at 
1:118. The total cost has fallen, however, nearly a tenth of a penny, 
due to a decrease under each item after works’ cost. 


Coers o» PRODUCTION. 


1897. 1906. 
Gross, Per unit. Gross. Per unit. Increase. 
Coal s ee se, e £6,450 454. £8,251 41d. — 04d, 
ОП. eet mue i "e| 2310 64 3305 “17d. 49014 
Salaries and wages in- 


curred in generation andl 3,380 24d. 4,983 *29d. — 02d. 


dan, buildings, к 3766 26. 6,118 31d. +054. 


Works’ cost . £15,912 1:114. £22,052 1°114. 00d. 


е rates, and taxes 9,474 17d. 2,388 12d. — 054. 
salaries of managing engi. | 2,652 194. 3,653 18d. — Old. 
neer, secretary, clerks, &c. 

G спета! шер, 
printing, оо. 80 2137 151. 3430 “12d. — 034. 

uran . 
Other 9 es T 


Total costs 


— =e —— — P нире 


.. £23,165 1°62d £90,518 1:584. — 09d. 


= —— Ee — 


As regards profit, interest, and sinking fund charges together 
absorb nearly £5,000 more than in 1897, but the surplus has been 
such as to allow of £2,0C0 more being carried to credit of the rates 
and about £1,000 more to reserve fund, suspense account, &c, in 
1898 than in the previous year. 


Prorir STATEMENT. 


: i 1897 1898. 
Dterestonloans .. .. .. .. 28 £10 
Sinking fund for repayments .. ..  .. 788 10377 
Net profit, carried to rates А ©» - 10.000 19.000 
5 being surplus, carried to reserve : e 
j fund, suspense account, ace. 6 958 7,986 


— — 


Gross profit ... e... 492,983 £40,995 


ordinary general | 

held on Wednesday Winchester House, and, in moving the 

adoption of the report, said the income for the half-year, including 
companies, 

it was £133,971, 


where practically there was no competition to their 

ted, he was sorry to say,the on of trade which really 
e in Brasil, although he was p to say that since the 
account was closed the had been 


mpany, and a quarterly interim dividend, amounting to 
had been paid, and £20,000 transferred to the reserve fund, 


per 
ot N ATUM ME also the payment of a bonus of 2s. 


was their usual dividend, and he thought that they might congratu- 
late themselves that, in the face of somewhat adverse circumstances, 
they had maintained their dividend and their reserve fand, and were 
going on in the same prosperous way that they had hitherto done. 
The Lisbon-Madeira cable was faulty, but it continued to work 
satisfactorily nevertheless, and as they always acted on the упозоре 
of letting sleepy dogs lie, they had not interfered with it. 
Lisbon-Bt. Vincent No. 2 cable gave way altogether, and they 
had to avail themselves of a ship of the Eastern Telegraph Company, 
which was near the spot, to restore it, and that had been done with 
very little outlay, іп а most satisfactory maonsr. The Ohairman 
then proceeded to deal with the working arrangements which had 
existed between the Western and Brasilian Telegraph Companies, and 
said the arrangements for closer working had resulted very satis- 
factorily indeed, and the shareholders of the Western Brazilian 
Company had exchanged their shares for shares in the Brasilian Bub- 
marine Company to the extent of rather more than 95 per cent. 
When those arrangements were first brought upon the tapis, they 
were particularly careful to do nothing to offend vnd pru of 
the Governments affected, and therefore they did not do 
anything in the shape of a complete consolidation of the two 
companies. However, their proceedings had met with the 
h approval of ali, they thought the time had 
now come for a complete arrangement for the consolidation of the 
companies. Notice had, therefore, been given to wiad up the Western 
Brasilian Telegraph Company, and for the acquisition of the remain- 
ing орча of that company by the Brasilian Sabmarine Оошрапу. 
By that means they would obtain the collecting ground of the Western 
Brazilian Telegraph Oompany, aad it sho add greatly to their 
‚ The Governments had asked them to do certain things, 
but singularly enough the company had themselves intended doing 
those very things, believing eru it would encourage trade an 


raphy would interfere with their company, and, he might say, that 
dues not think it would, although it was very well for short dis- 
668. 


Mr. FREDERICE Yours seconded the motion, which was adopted. 


prr ge an extraordinary general meeting of the comy any 
was held, when various resolutions dealing with the acquüitionsuf 
the Western Braziliam Telegraph Company were agreed to. 2 


Cuba Submarine Telegraph Company. 


Tum meeting of this company, held at 58, Old Broad Street, on 
Wednesday, was presided over by Mr. Parrish, who said the directors 
were to $ such satisfactory resulte. The receipts 
for the year en Jane 30th amounted, with interest on 
investments, to £25,027, while for the same ү! in 1898 they 
amounted to £33534; bat then, he explained to them, that 
such an abnormal was mainly due to the traffic 


increase 
arising from the continuance of the insurrection followed by the 
Spanish-American war. If they went back to the first half of 1897, . 


reduction had been absorbed 
by other local expenses. The nef result of the half-year was a profit 

£17,769, of which they had placed £8,000 to reserve fund. The 
preference dividend amounted to £3,000, and the balance enabled 
them to propose a dividend on the ordinary shares at the rate of 6 
per cent. per annum, and 1 per cent. bonus for the half year. Com- 
paring the balance-sheet with last year, they found that the spare 
cable in stock figured on June 30th 1899, at £2,908, while on June 30th, 
1898, it was £4,559. The difference represented the valus of the 
cable used in and depreciation on that still in stock. It was 


and increase the n. It was always well to have spare cable 
stocked for small amount of investments had been in 
to £117,059, In regard to the item re tocables, &c., damaged during 


expectation that they would eventually receive the amount then out- 
at „ but until it was actually encashed they preferred to leave 


them now that his forecast was not The amounts extended 
over several months of the war od, and it was unfortunate 
that the 8 authorities had to leave Cuba before they 
were settled, but the company copies of the 
account sent over to London, and sent Mr. Keith and Mr. Scott 
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to Madrid to explain the whole matterto the Government officials. 
They were kindly received, and he was glad to say that in 
a fow days the account was settled, and the present half year's 
receipts will benefit by some £5,000 or £6,000, which they encashed. 
That was a very satisfactory outcome of the dealings with the 
Spanish Government. He had warned them that the receipts mast 
be affected seriously by the lower rates which they had been оош- 
pelled to charge by the competitions subsidised by the English and 
French Governments, and under the table giving a comparative state- 
ment of traffic, they had estimated the May and June receipts, which 
were generally poor months, at £2,000 each. He hoped that estimate 
might prove on the safe side, and that the actual ов would be 

er larger; but such figures must bring home very seriously the 
heavy loss that lower rates must cause them. The receipts for rome 
time past had been swollen by Government accounts, which had now 
practically ceased. Daring the halt-year the cables worked well, and 
were free from accident, but in July the Oienfuegos-Oape Огох cable 
broke down. The fault had now been localised, and it would scon 
be in working order again. The Cape Огох and Manzanilla cable 
also gave way, and was now being repaired. 

The adoption of the report was seconded by Mr. Кюттн. 

After a fow questions had been put and answered, the motion was 
carried, as was also the declaration of dividends and bonuses, moved 
by the Onaraman, and seconded by Mr. R. Kays Gaav. 

The re-election of Mr. В. K. Gray as a director, and of the auditors, 
followed by votes of thanks to the board and staff, concluded the 
proceedings. 


Western and Brazilian Telegraph Company. 


Tus ordinary 2al moeting of Chis company Was Без оо Tuesday 
at Winchester House, Mr. W. В. Andrews presiding. 

In moving the adoption of the and accounts to June 30th, 
1899, and the declaration of a 4s. in dividend on the ordinary 
shares, the Онатвмли said that they were met for the purpose of the 
interment of the Western and Brasilian Telegraph Oompany in order 
that it might come to & fresh life and go on ре prosperously with 
the Brazilian Submarine Company, and as one united undertaking. 
He briefly went through several items in the accounts in the usual 
way, showing the increases and decreases in expenditure and receipts, 
as compared with the co nding period of last year. There was 
an apparent falling off in receipts, but things had changed for 
the better, and this half-year traffic was going on much better. The 
falling off was due to stagnation of commercial affairs in Brasil, but 
that was now mending, and the future was satisfactory. The value 
of cable used for was £5,098, and this had been charged to 
revenue. In consequence of this expenditure, instead of showing a 
considerable saving upon the ordinary expenditure, they showed an 
increase of £2,590. Gable accidents were beyond their control. The 
resolutions were adopted. 


. (The meeting then became extrao and passed, after a few 
questions had been arswered, the following resolutions :— 

1. That the conditional agreement made between this company of the one 
part, and the Brazilian Submarine Telegraph Company, Limited, of the other 
part, and dated October 18th, 1899, submitted to this meeting be and the same 
is hereby approved, and that the liquidator hereinafter mentioned be and he 
is hereby authorised to adopt the said eement, and carry the same into 
о а such, if any, modification therein as the said liquidator may think 
ex ent. 

. 9. That this company be wound up voluntarily, and that William Hen 
Axworthy be and he is hereby appointed the liquidator for the purpose of suc 
winding up. 

The resolutions will be submitted for confirmation as special 
resolutions to a second extraordinary meeting. 


Й 


Prospectus.—An issue has been announced this week by 
Chelsea Electric Supply Company, Limited, of £50,000 in 44 per 
cent. debenture А part passu with £100,000 already 
issued. The price of issue has been fixed at 107 per cent. The total 
share capital of the company is £400,500, of which £200,500 is 
already issued and fully paid up. The object of the present flotation 
of debentures is to provide for the further development of the com- 
pany’s business. 


Oriental Telephone and Electric Company, Limited. 
—The directors have declared an interim dividend of 4d. per share, 
free of income-fax, payable to those shareholders whose names are on 
the register at this date. The warrants will be posted 31st inst. 


West India and Panama Telegraph Company, 
Limited.—The directors recommend a dividend for the six months 
ended June 30th of 6d. per share on the ordinary shares, tax free, 
carrying forward £380. 


Castner-Kellner Alkali Company. Limited.— The 
directors have declared an interim dividend on the ordinary shares for 
the six months ended September 30th at the rate of 8 per cent. per 
annum, payable on November 186. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood 'Tramroad Company. The receipts for the 
week ending October Ist, 1899. were £325 cd 0d.; з Mor week 


ending October 91 42 148, А , 
418,633 ба, 8d. st, 1898, £212 148, 10d.; aggregate for half-year to date, 


Tho Bristol’ Tramwa and Carriage Company, 080 gf. 9d. receipts for the 
week ending eden 90th, 1800, were 49,000 19s, 91; corresponding 

period, 1808, £2,566 26. 6d.; increase, £494 17a. 3d. 

The Clty and Boum London Railway Company.—The receipts fer the week 
ending October 22nd, 1699, were £1,019; week ending October 28rd, 1898. 
21,024; decrease, 45. Total receipts for half-year, 1899, £16,283; total 
eren ez corresponding period, £16,275, decrease, £42 Miles 

open, Di. 


The Dover Corporation Hlectrio Tramways.—The 

ending October 21st, 1899, were £187 198. 11d.; week еп 

1808, 2184 03, 9d.; increase, £8 19s. 9d. Total receipts to date, 1899, 

1 48, Id.; corresponding period 1808, gs эь 8d.; increase, £1,478 
miles ran, 


es of $ 
1808, 4,251. Number of cars, 1899, 11; 1896, 11. | 
The Dublin United Tramways Company.—The receipts for the week ending 
Friday, October 20th, 1899, were as follows:. U. Т, Oo., horse cars, 
4707 18s. 93. ; ditto, electrico cars, £2,801 6s. 10d. ; D. 8. D. Oo., electric care, 
41% 183. 84, ; £98,785 18s, 10d. ; week last year—D. U. T. 
horse I 18s, 2d. ; ditto, 


m e ‚ 1 "lat by horses, as against 18 miles electrically, 

and 99 miles by horses, for the corresponding 

The Liverpool Overhead Railway Com he receipts for the week ending 
October 22nd, 1899, TET corresponding week last year 
81,976 ; increase, £195. 


The Восі Staffordshire Tramways Company.—The receipts for week 
October 20th 1890, were £661 148. Bå. ; ep" receipts for 42 weeks, 
£28,033 98. 1d.; week end E October 2186, £638 10a, 84.; aggregate 
receipts for 42 weeks, £26,559 13s. 0d, 


i 


i STOCKS AND SHARES. 


Wednesday Evening. 
Reronrs of battles in South Africa, attended by satisfactory results 
to the British forces, have sent a thrill of excitement through the 
stock markets, such as bas not been felt for many months 
past. That successfal engagements at the commencement of the war 
would bs the signal of a general advance, had been the opinion of 
the majority of members, but the boom which has actually occurred 
has caught many bears napping, and exceeded the most sanguine 
expectations. Something of this bullish sentiment, prevalent in other 
departments of the House, has been again noticeable in the electrical 
section, and particalarly amongst the telegraph descriptions, where 
business has been briek, and buying persistent. Anglo-American 
telegraph stocks continue to advance, and exhibit great strength. 
The Ordinary at 64 buyers, shows an advance of 3 points as com- 
pared with our last week's prices, the Preferred are 2 better at 
114—115, while the Deferred have put оп 1 at 16—164. Buying of 
these has been very determined. 

Eastern Telegraphs have been conspicuously in demand.  Bhare- 
holders in this company may be interested to learn that it was 
mainly owing to the efficiency of their line that the news of the first 
victory against the Boers was cabled to London in the short 
period of 44 hours, Eastern Extensions have attracted some atten- 
tion, and are the turn of the market better at 143 buyers. Reuters 
are unaltered at 7—8. Indo-European Telegraphs have advanced 1, 
while other telegraphic descriptions are steady at last week's 
quotations. 

The supply market has been rather neglected and there is little to 
report. Charing Cross & Strands are dull at 94—104, while Bt. James's 
and Pall Mall continue to show a sagging tendency at 144 — 154 in the 
absence of support. The new shares are about 30s. premium, and 
fractions can be sold for 2s. 6d. Next Saturday, by the way, 
is the latest date for sending in applications. The new shares are 
the cheapest thing in the electrical market at present, for besides 
being purchasable at £1 per sbare below the old issue, the 
renunciation letters enable a buyer to get the shares into his name 
free of stamp and fee. : 
` Ohelseas are unaffected by the issue of new debenture ttook, which 
is to rank pari passu with the existing 44 per cents. now quoted at 
110 upwards. А small premium has been established upon the new 
atcck, which is issued at 107, and the investment is а very fair one, 
yielding а fraction under 32 per cent. on the money. 

Traction varieties keep very steady, with no particular feature. 
British Electrics at 17 fail to regain the 10s. which they shed last 
week, and the Preference are } off. The company is making steady 


‘progress, however, and the fact that some of the English munici- 


palities are taking electric traction into their own hands is not likely 
to militate against the success of the British Electric, which is break- 
ing new ground in British Colambia and the Colonies. Barcelona 
Trams are unaltered in price, but the market are only buyers. No 


dealings are reported, as yet, in the new shares just issued. 


The manufacturing section is remarkable only for a brace of тез 
which have taken place in the debentures of two of the leading com- 
panies. Henley 4j per cent. Debentures and Oallender's 4j per 
cent. Debentures have both been sought [after, with the result 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing Closing gr or a 
Present or Dividends for 
Issue. NAME, Share. the last three years bis eric quotation, 5 
124,400} African Direot Telegraph, 4 y ^ Debe. 999 eee eee 100 eot II ee 100 —104 100 —104 ees Ir 
26,000 Amason Telegraph 9 shares 10 eee 009 eee 8 — 4 8 — 4 eot eee 
125,000 Do. do. 5 x, Debs. ә , Nos. 1 to 1, 250 Red. 100 * ses eds — 85 — 90 >. - 
906, 500 Anglo-American Telegraph sae UM „Stock 2 18s| 8 @ £8 9s| 61 — 64 xd| 64 — 67 6 64 
8,047,220 Do. do. 6 Ф Pref W^ о . Stock E5 бе| 6 6 * 112 —113 xd1144—1154 | 116 | 1133 
8,047, 220 Do. do. Deferred. „„ m .. (18s. | 144— 143 | 16 — 164 162 | 144 
75,0001 Do. do. Б 9nd series, 1906 [I1 00 [III + өө? eee 107 —111 107 —111 dd eee 
44,000 Chili Telephone, Nos. 1 to Pats soo [II е [III b 4 4 @ ee ==, 2 == 8 [IIl T T 
10,000,000$| Commercial Cable m , 6100 8 8 8 X 180 —160 180 —190 ve See 
1,882,5281 Ро. do. Sterling 500 year 4 Ф Deb. Stock Red. Stock! ... sos „ (103 —104 102 —1C4 108$ | 1022 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 là 1 1— 4 1— i (is ivi 
16,000 Cuba Telegraph ... eee e 600 eee [I [Ir] 10 8 7 8 9 — 10 9 "= 10 „ eee 
i ре. 115 Pref. eee rr eee soo eee 10 Pi Yi 10 181— тив ү — F eon ITI 
‚981 Direct panish ө! h ee ee 0 eee ee b ee zm x s. eee 
6,000 ; am k 10 Ф Cum. Pref ane eec 5 10 10 9 — 10 9 — 10 vi "e 
80,000 Do. do. 44% Debs... .. e | 50 103 —107% 103 —107% | ... T 
60,7101 Direct United States Cable see iss 20 8 9 8196 8195 114— 12 112— 12} 124 1143 
120,000 Direct West India Cable, b. A Reg. Deb. eee eee [1] 100 100 —108 101 —104 — eee 
4,000,000 | Eastern Telegraph, Ord. 8 өз es 854 ЕТУ 64% 7 * 7 % 149 —161 152 —157 155 1503 
1,795,000 Do. 80 Por Stock 99 —102 99 —102 100 992 
89,900 Do. реш: yable August, 1899 .. 100, 3 - "T see T — eo 
1,482, 2681 Do. Deb. Btock cee 118 —123 118 —123 121 oe 
250,000 | Eastern Extension, ye testa vu iine pontem a Es 7 14 — 144ха| 144— 15 148 | 143 
-— 5 Do. 6% (Aus. il Bub.) Deb, 1000, rod. ава. ann. Y 100 | 5 % Ф | .. | 99-108 | 99-108 |... |... 
64,4001 do. Bearer, 1, зе 4,877-6,400 reat 5 415 4 .. 160 —108 100 —108 ses сез 
estern and Bonth African Telegra 2 5%, Mort. Deb. E DE 
85,1001 4 5 . per 5%]... | .. 99—18 199—108 |... |... 
46,5001 Do. do. do. € bone, 2,844 to b, 100 5 eee TII 100 —108 100 —108 eot ТҮ 
800,000 * 4% Mort. Debe., Nos. 1 to 8,000, red. 1900 | 100 | 4 ees ,.. 1101 —104 101 —104 ssi ane 
200, 0001 Do. sil ras ‚ Mt. Debe. (Mauritius Bub.) 1—8,000 | 25 | 4 „. |... [102 —108% 102 —106% | ... | .. 
180,227 Moe pe ера TY) (T) өзө eee еее 10 4b 4 5 10g— 114 11 Е 114 ist 10313 
,043 6 e eee eee eot 10 6 6 6 16 — 153 154 — 152 15 15} 
150,000 Groat N Northern Тагар, of буер. TERT 10 10 10 * | 80 — 82 20 — 81 T T 
alifax Bermu st Mort. Debs., E 6. 
89,500 | within Nos. 1 to 1,200, Red. } 100 | see |... | .. [100-108 100—108 | se |... 
8 17, 000 European Telegraph eee өөө m 25. 10 10 10 % 48 — 52 49 — 58 eee T) 
100,0001| London Platino-Brasilian Telegraph, 6% Debs. .. we. | 100 | 6 6 * |106 —109 |106 —109 Т - 
71,000 | Montevideo Telephone, Limited, Ord., Ко 1 to 71,000 .. LL - ws +— 1 E i eoe m 
49990 N о, 1 to Кы 5% Pref., Nos. 1to 84,000 4 810 e$, m = 5 5 == 5 БА 5 
э ational elephone, ,000 eee eve oes se. 6 3 тт 
15,000 Do. 6 Cum. 18+ Pref. eee ove eee 10 6 6 6 18 T 14 18 — 14 eee ee 
15,000 Do. 6 Cum. 2nd Pref. Tm 10 0 6 6 18 — 14 13 — 14 ees в 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 | 5 5 5 54— 53 53— 58 Б... 
1,829,4711 Do. 83 Deb. Stock Red. Stock] 83 83 84 99 —102 99 —102 100 i 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 $— 1 4— ae es 
100,0002; Pacifio and European Tel., 4 95 Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |108 —1C6 108 —106 T T 
11,889 Reuter's 609 ово eee eee eee [117 eee 606 8 5 5 ee 7 — 8 rx 7 — 8 ose eee 
8,881 Submarine Cables Trust eee eee eee [I Cert. eec aoo ees 127 — 182 xd 128 — 188 e»t 000 
58,000 | United River Plate осы „ me 6|5%|]69%|.. 5212 і 
151, 7881 Do. do. 5 eee eee eee Nock eee eee eee 104 —107 106 —]1€8 eve eee 
,0001] West African п pas aba 5 95 Debs. ... 100 15$ |5 % | ... | 99—12 99 —102 iv id 
80,008 West Coast of America, Nos. 1—80, 000 and. 58,001-—58,008 24 906 eee ІІ) ame 1 1— 1 eee oe 
150,000 ро. до. 4% hag 1—1, Bras. Bub. y i 100 eot eve eee 102 —105 02 —106 Ir ses 
889,521 Western and Brazilian T ph 4°% Deb. Brock „Stock eee eee ese 104 —107 104 —107 eee eee 
88,831 | West India and Panama „| 10 |1 2 sin 1 18— 18 | .. | os 
54,568 ро. do. do. 63 Cum. Ist Pret. . eee 10 6 6 006 1 т 1 1 1 L oon 
. 4,669 до. 6 Cum. 2nd Pref. [III 10 6 0 TT) тг ee T7: 
80,0 UL Do. do. do. 8 2 » Nos. 1 to 90 100 б б [TT] 104 —107 104 —10 7 es [1 
168,100} Western Union of U.B. Telegrap. 6 Ф Bter. Bonds 100 6 6 (III 98 —1C8 98 —108 eee eee 
ELECTRICITY SUPPLY COMPANIES. ` 
оа Brompton & Kensington Elec. Lt. Sup., Ord., Du to 19,761 51... | 4 6Ф 71— 83 71— 8} “з ‘sae 
12,000 Do. 7 Cum. laden ese 5 7 Ф 7 5 T1] 9 — 10 9 — 10 TP bbe 
80,000 Charing Cross and Strand Electricity Supp! bes 5|6%|7 8 % | 10 — 11 93 — 10} 10} 91 
20, 000 Do. do. ＋ * с e 5 ove eee eos 6 — 6; 6 = eee eee 
84,000 *Chelsea Blectricity Supply, Ord 5 5 6 6 % 71— 84 71— eos one 
100,000 Do. do. do. 9 Deb. Stock Red.. Stock 44% | 4 .. 110 —112 510 —112 ei. Uo ue 
60,000 , City of London Electrio Lighting, Ord. 40,001— 100,000 .. 10 7 10 6 11 — 12 11 — 12 116 11 
40,000 Do. 6 B Cum. Pref., 1 to 40,000 1016 6 6 121— 183 124— 13 13 гы. 
400,000 Do. 5 Ф Deb. Stock, » Barlp. (iss. at 211 ) all paid eO | 5 5 „ |125 —180 125 — 180 igi is 
40,000 | County of Lond. 4 Brush Prov. Elec. „ Ord. 1—40,000 | 10 | я ni nil | 10$— 11 104— 11 ке “as 
20,000 6 do. do. 6% 40,001—860,000 | 10 6 6 6 B 183 — 14 18 — 14 13 T 
220,000| Ро, 4495 Deb. Stock, Prov. Certs (230, € to be paid Rd.... „ 81 — 84 |81— 84 | 823 
26,100 Edmundsons Elec. Corp., Ord. Shares des 51... 65 V7 V 5 — 53 5 — 5 is j 
110,000 | London Electrio Supply A Limited, Ord. eos 8| .. ove — 8)— 4 8)— 4 3? 81i 
48,060 D do. 6 95 Pref. 5 (is ae 6% 01— 02 01— 62 64 ist 
100,000 do. de. 4% 1st Mt. Db. Stock Rd. Stock di .. 1105 —107 104 —1C6 105 104 
62,600 Metropolitan Electrio Supply, 101 to 62,500 one s 10/,590,,69295| 525 | 16 — 16 15 — 16 153 158 
22, 500 Nos. 62, 501 to 85,000 . 10 TT Sas ees 14 — 15 14 — 15 ae -— 
220,000; De * First Mortgage Debentare Btock | ... 45 4i .. |117 —119  |117 —119 
6,452 | Notting Hill Electric Lighting eae say 10 | 4 6 6 15 — 16 15 — 16 fos таз 
81,980 | 8+. James's and Pall Mall Electric Light, Ord МЯ гож 5 |104 144 14] 15 — 16 144 — 1&4 158 153 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 7 7 9— 9 | 9— 9 | .. | .. 
000 i А dus ies 4 al 
900 
* Subject to Founder's a 
Unless steted all shares Dividends erred share warran peed as 
Sct A а m pat of epe year aad the feet Dart e the Bezk, n 
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SHARE LIST OF ELECTRICAL COMPANIES —(Ocntinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Closing | Business dons 
Present or Dividends for Closing Quotation week 
Issue, ли Share| the lsat three years, | Фо Oct. 25th. NC n 
1806. Highest. | Low est. 
60,000 Aluminium A” shares, Nos. 1—00,000 ... .. ... 1 | 10 %| 10 $ ... | 2%— 3+ 21— 34 — | 
90,000 Do. 4} Ф 186 Mort. Deb. Stock Red. [II eee k eee А eee 95 —100 95 —10 ) .* sor 
80,000 | British Electric Traction i „ ie 6 | 164— 174 | 164— 17 -. — 
30, 000 Do. = 6 T Cum. Pref. в0,001—00,000 10 | ... a .. [18$— 144 | 134— 14 148 ++ 
200,000 Do. Perpetual Debenture Stock. Stock] ... ES .. 125 —128 |125 —128 sai АЕ 
40,000 рин Daien Wire O41. Nos. 1 to 40,000  ... Я 5 Е. . 11 — 12 11 ==; ДЯ - — 
27,500 do. 6 %Cum. Pref. Nos. 1 to 27,500 . 5| ... a" PN 61— 67 61— 61 ose — 
90,000 Вг DNE EE 1 to 90,000 Bina | 3 5 & li— 23 li— 24 lii .- 
90,000 Non-oum. 6 % Pref., 1 to 90,000 2| 4 9$ 6 6 21— 23 24— 2# 28 24 
125,000} De. 44 95 Perp. Deb. Stock ... [Stock]... m .. |109 —113 109 —113 pie se 
50,000 = 44 % 2nd Deb. Stock Red. . [Stock . 104 —107 104 —107 З ove 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... b 10 0% 121% 16 %| 134— 145 | 134— 143 14 ^ 
90,000 Do. do 44 Ф 1st Mort. Deb. Stock Red. Stock . |112 Ee 113 —116 116 ЕА 
85,250 | Central London Railway, орша wes onu]. 10 ku woe | vee 10 — 10$ 10 — 108 | 108| 10% 
178,808 Do. do. £8 paid svi „„ | 10| wes iss sis iv ra — — 
61,088 Do. do. Pref. half-shares es б " s So] 4— 5 4i— 54 —— 
71,447 Do. do. Def. do. e өө 5 = 665 5 tan 53 cta s 
680,0001| City and South London Railway... i T 14% Hx 24% 63 — 63 — 66 631 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 ... — 67 61— 6 э: 
82,098 N Co., ic to 82,008 o M 13 ist 34— 4 34— 4 38 
° st Mort ө " to 
100,000 2100, and 901 te 11,000 of 250 Red. edo | [100—108 |100 —108 | 
99,261 dison & Swan Utd. Bl. Lgt., «А? shares, £8 pd. 1t099, 281 5 6 6 7 2 — 23 2 — 24 e - 
17,189 Do. do. do. “А? Shares, 01—017,189 5 6 6 4— 6 Ж жї. К. — 
844,028 Do. do. do. 4 95 Deb. Stock Bed. ... 100 | ... iis А 95 — 97 95 — 97 Gi - 
112,100 | Electric Construction, 1 to 112,100 ... s 2| 6 6 6 $ 21— 28 24— 28 —— — 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 [III 2 7 7 7 8 eL 34 3 = 2 * 
140,800 Do. do. 4% Perp. let Mort. Deb. Bock ... [Stock] ... бое .. 1103 —106 [103 —106 560 e 
91,196 Elmore's Patent Copper iuri Jum. N28. 1 1 to ths 000 . rrr 2 eee TT TY) 4 — i i— | eee өөө 
9,6001 агыу (W. гонет T tley, 7 h Works, GE to 9,600 seu 10| 7 7 7 5 11 — 18 11 — 18 | Te = 
15,000 8 ee or. ee eos eee 10 10 18 14 eee eee eee .. 
8,000 Do. do do. 7 Ф Pref. eee 10 2 2 7 eee TI | ee .. 
50,000 ро. do. 4j Mort. Deb. Btook... Stock 4} 4b .. |110 —113 |110—118 |... is 
50,000 | India-Rubber, з ИНИ and Telegraph Works ..| 10 | 10 10 10 %| 21 — 22 21 — 22 218 | 214 
EOD ш Do. nee VEN eod 4 95 1st Mort. Debs. | 100 31 i bus p^ s^ i e — |o e 
,600 verpool Overhead way, R ius wae ee | 10 8} 83 83— · — e m 
10,000 | Do. do. Pref., £10 peid sa eo» | 10] 6 5 5 181— 133 | 13j— 13$ xw d. oss 
87,850 | Telegraph Oonstruction and Maintenance . ove 12 | 15 15 15 87 — 41 37 — 41 39 373 | 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . 100 eee 006 eee 103 —106 103 —106 ж ose 
18,400 | Telegraph Menntactaring, Ord. Nos. 6,601 to 20,000 ...| 5 es |o | OES OE | OR BI 93 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 „ 4 каз 54— 6 5i— 6 — — 
640,000 Waterloo and City Railway, Ord. Stock ... .. 100 | 8 Ф101 —104 |01 —104 | 1014 | 100 
t Quotations on Liverpool Stock Exch t Unless otherwise stated all shares are fully paid. 


Dividends marked § 


are (on or а year consisting of Maii pelo one y 


ear and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


"Birmingha m Blectric Supply, SAT £5 (fully m 8—10. 
British Aluminium, 9—10;7% per 
Brompton and Kensington, 44% Debentures of £100, 104—107. 
National Electric Free Wiring, 10s. paid, 1—1. 
Smithfield Market Electrio, 1—3. 

* From Birmingham Bhare List. 


and Knig 


£5 (fully paid) 124—184 


htsbridge Electric Lighting, Ordinary 
“oy lst Pocos Cumulative tee £5 


Shares 


(fully Пу pei 9 8 74—8. Debentures, 105—107. Dividend, 1808, 


10 


Ordinary 8 
er. Parker, £10 (fully paid), 183. 


MARKET QUOTATIONS, Wednesday, October 25th. 


eBank rate of discount 5 per cent. (October 5th. 1899). 


CHEMIC ALS, O. This week. | Last week. зова от METALS, &o. (continued). This week. 
fEbonite Rod — .. «. per bb. 8/- 
a Acid, har ata oo . per eu. Ln z T u Sheet .. -> per lb. 205 
a н ond oe ee ee per кың 82). е ee g Copper Wire (basis price ee por то 1 
а н O o. ee е рег 0 Е е е 9 " ee per е 
а „ Bulphurio .. ee ee per оті. 5/6 Bh T f n Sheet... >) „ per ton ry 
a Bal .. ... per oui. 40 85 / 58. inc „ Rod 3 © ee per ton 488 
а Ammonia, Muriate (crystal) .. per юп 857 826 40s. inc п German Silver Wire . per lb. 1/6 
а n н e». рет ton £25 £23 40s. inc h Gutta- fine .. . ber ld. 6/- 
a Bl oe н. per ton 26 10 £6 10 we h India-rabber, Para fine „ Por Ib. 4/94 to 4/5 
a Bisalphide of Carbon. ee per ton 415 15 А $ Ch Sheets . per ton £18 
а Borax ce c. 5€ „. . per ton | 416 10 £16 10 í 4 „ Pig (Cleveland warrants) рег ton 69/- 
а Bensole le) co c5 Per gal Ч Ч ee 4 » Fo according tosise per ton | From 411 
а » ( lo) .. per gal 5/6 5 Pe d $4 Вогар, heavy Pd . рег ton | 50/- to 55/ 
а 224. Nl Phae..  .. porton £26 £26 - d , Wire galvanised No. 8.. per ton £14 5 
a Nitrate  .. per ton 425 296 5% g Lead, E Ingo .. . per ton 416 15 
a „ White Sugar .. .. per ton £81 £81 : 9 n „ Sheet ..  .. perton| 418 10 
a „ Р s eo per ton £2710 91 10 M m Mapganin Wire No. 98 per lb. g- 
а Methylated B d en per gal. 9/9 9/9 T g Mercury .per bottle| £8 17 6 
а Марин Solvent (90 % at 4 ма (їп original cases), mall per lb. to 8d. 
160° O.)) . per gal. 5/6 6/6 zs А » medium per Ib. 1/9 02/9 
а Potash, Bichromate, in ‘casks per lb. ; 8 4 large per lb. | 8/6 to'7/6 
a „  COeustic (75/80 % .. per ton f M ; p Pier Bronze piain say iae per р, 1/1 to 1/4 
a „ isulphate  .. ee per ton £86 £85 T p rolled Wem 10 
a Shellac es per owt, 68/- 68/- ee p " rd игр, & sheet эы ie From 
a Bulphate of Magnesia ee рег ton 84 10 84 10 К о Platinum eo рег os. £8 11 
а NO Bublimed Flowers per ton €6 £6 is Ї Silicium Bronso Wire . por Ib. 1048. to 1/1 
З „ 55 .. рег = 4519 £5 220 ea Bee Magn мало, ueber to desc'y'n p. ton теш #415 
ee per e g Ti, block » 
а 90 per ton £8 £8 ee ee > 00 ee per lb. 1,9 M 
6 n [- с" casks — .. per lb. 92, 93а. М Sis Nos. 1 to 16 per Ib. Mil.. 
METALS, &o. ? 15818 F 
' bran 1 
Aluminium Melk ton lots.. per ton £234 2994 j Yarns, — ein к ив bundles рг 1Ь. Til 
b " shee in ton lots.. рег ton 2191 4101 "d ў s» .. per Ib. 41d. 
p Babbitt’s metal ingota per ton | £90 to 2160! £90 to £160 j », Hemp, 8 B ply 10 ‘Ibe. es per lb. til. 
c Brass (rolled г з a tole) basis per lb. : J n si ,l0lbs per lb. 414. 
в „ Торе (b per lb. 1 104d. } Jute, 180 lbs. rove per ton 213 10 
с „ Wire, ue per lb. R d. k Zino, Sheet (Vielle Montagne bud.) p. t. £26 10 
buie na supplied by MZ ow supplied b notans su 
sers. d. Boor & Co. e Indh-Rubber, Gutta-Percha, and kM M bona A Ashby, Limited. 
b The British Aluminium Company, Lid. Telegrap ph Works Company, Led. m Mesers. W. T. Glover & Oo., Led. 
c Meters. Thos. Bolton & Sons Messrs. James & Shakspeare, е Messrs. Р. Ormiston & Sons. 
d Messrs. F. Wiggins & Sons Мышь шон Б TIN, о Mesars. Johnson, dear oc ко 
essrs, Bolling & Lowe. р The Phosphor Oompeny, 
Messrs. Henry O, Teo & Oo. 


Vol. 45. No. 1,144, OCTOBER 37, 1899.] 


THE ELECTRICAL REVIEW. 


698 


RAILWAY POWER DISTRIBUTION OVER 
LARGE AREAS. 


By A. H. ARMSTRONG, of the General Electric Company. 


Tus formation of the International Traction Company brought 
under one mavagement the various roads operating in Buffalo and 
the vicinity. Previous to this consolidation, each of the several roads 
had its own source of power, and the question of the most eco- 
nomical method of operating the entire system was of the greatest 
importanoe. 

The Buffalo Railway had installed in its Niagara Street power 
house two rotary converters of the General Hlectric type in the fall 
of 1896, power being supplied by the Niagara Falls Power Company. 
Two additional converters had been added a year later, making a 
total nominal capacity of 1,600 xw. installed. This convertercapacity, 
together with an engine capacity of 7,500 H.P., supplemented by a 
storage battery of 1,500-ampere capacity, had operated the lines of the 
Buffalo Railway Company. 

To operste the enlarged system there were three courses — 
increasing the capacity of the Niagara Street power house, building 
& new power house on tbe other side of the city to work in con- 
jenction with the N Street station, or the adoption of rotary 
converter sab-stations fed from Niagara Falls. The cars running 
to Niagara Falls and to were already partly fed from 
rotary converter sub-stations, the enlargement of the Niagara 
Street power house would not contemplate the shutting down of 
these sub-stations. The operation of all the lines in Buffalo by a 
single power house was open to the serious objection that either a 
considerable increase in feeder copper wou!d be necessary or boosters 
must be used. The amount of feeder copper installed provided for 
a number of feeding points into the system, and would have to be 
largely increased if the entire system were fed from a single point, 
as would be the case with one large power house. Heavier cars, 
equipped with electric heaters and operating at a much faster sche- 
dule are being installed, which would still farther increase the amount 
of feeder copper required to such an extent that a single generating 
station was not looked upon as desirable. 

The use of boosters as a permanent means of replacing feeder 
copper in a system where heavy overloads may be of long duration, 
is very objectionable, owing to the losses entailed. Overloads of 
short duration, and especially lccal overloads due to some special 
local event can very well be taken care of by boosters, but the cost of 
the energy lost in boosting daily overloads may be sufficient, as in the 

resent case, to more than offset the interest on additional copper 

veatment required. 

The second method of operation, the building of another power 
house on the east side, was also open to serious objections. The 
capital investment celled for in this case would bave been stil] larger 
than that required for the additional copper with a single generating 
station, while the cost of operating two separate stations would have 
been greater than that of operating a single station of the combined 
capacity of the two. The required feeder copper also, while less 
than that for a single station, would be considerably greater than in 
the third method of operation, by rotary converter sub-stations. 

The succeseful operation of a railway system, and especially one 
with suburban branches, calls for as high a schedule speed as can 
be maintained with safety. 

It is, therefore, of paramount importance that the line voltage 
shall be kept up, as it not only ensures a good schedule being made, 
but results in less heating of the motors themselves. The rotary 
converter sub-station system permits sub-stations to be located 
wherever there is the greatest demand for power, as the comparatively 
small transmission line required can be carried underground to any 
locality, while the sub-station itself, requiring no boilers m 
сап be located in any neighbourhood, on account of its iness 
and noiseless operation. The sub-station also requires a very small 
amount of floor space for its output, as compared 
driven generating station, and hence can be located in the business 
districts where property is high, which, tcgether with the cost of 
carting coal, would make a generating station in such a locality ex- 
pensive to operate, especially as 16 must probably run non-condensing. 
The largest congestion of cars, and hence the largest demand for 
power, exists in the business districts, and it is the possibility of 

ocating sub-stations close to the points of greatest demand that 
makes the converter system especially adapted to the operation of 
large city railway systems. 

As sub-stations can be located where most needed, it is obvious 
that the amount of direct current feeder copper required for such a 
system is much less than would be required for the same (effective 
operation with a single direct current generating station, while the 
high potential transmission line at 10,000 volts would demand but a 
small amount of copper. 

The number of attendants in a sub-station need not exceed two 
men for a station having a capacity of, say, three 400-xw. converters, 
во that the labour account would be much less than in the case of а 
number of small generating stations. | 

The above advantages apply to the converter system whether the 
Sub-stations are driven from a large steam-driven generating station, 
located in the outskirts of the city, and enjoying cheap coal and cheap 
real estate, or as in the Buffalo sub-stations, they are fed from a water- 
power station. : 


* Paper read at the New Yoik Street Railway Convention, 1899. 


with & steam- ' 


After careful consideration of the several methods of operation open 
to them, Mr. W. Oaryl Ely, president of the International Traction 
Company, and Mr. B. Van Horn, general manager, decided upon the 
adoption of the rotary converter sub-station system as offe the 
кемен advantages in its economy of operation and first cost of in- 


on. | 
The method of operating the Buffalo City system, as adopted, involves 
the installation of five rotary converter sub-stations, besides the opera- 
tion of the four converters and storage battery in the Niagara Street 
power house. f 

The steam plant at Niagara Street, however, will be shut down 
and kept as a reserve, thus tting the entire linea of the Inter- 
тайга Traction Company in Buffalo, Niagara Falls, Tonawanda, and 
Lockport to be driven rotary converters fed by the Niagara Falls 


power. 
There will be a total of six sub-stations, including Niagara Street 


No. 6, having the following maximum output during the winter 
months, when heaters will be used :— 
Maximum Converter Ultimate 
output. installed. capacity. 
Sub-station No. 1... 760 xw. 800 Kw. 1,200 xw. 
2 » 2.. 870 „ 800 „ 1,200 „ 
1 » 8... 1,280 „ 1,200 „ 1,600 ,, 
ji „ 4... 870 „ 800 ,, 1,200 , 
" „ 5... 890 „ 800 „ 1.200 „ 
1 „ 6... 1,600 „ 1,600 „ 1,600 „ 
Total ... 6,220 Kw. 6,000 Kw. 


8,000 xw. 


The peak of the load is somewhat in excess of the rated capacity 
of the converters to be installed, but the storage battery in the 
Niagara Street station has been increased to 3,000 am capacity, 
and this will be used to take the peak of the load the ultimate 
гарасат of the station providing for reserve apparatas and increase 

traffic. 

These six sub-stations will feed into & common feeder network 
through automatic circuit breskers, the load being taken on the 

er stations during light traffic at night. The com on of the 

ous sub-stations will be similar in all respects, with the exoep- 
tion of sub station No. 6, which is located in the present Nisgara 
Street power house. The other stations differ only in the number of 
rotary converters of 400 xw. capacity contained in each, the entire 
apparatus being furnished by the General Electric Oompany. 

Sub-station No. 1 contaius two rotary converters of 400 xw. 
capacity, with an ultimate capacity of three converters, each con- 
verter being fed through three step-down transformers of 150 xw. 
each, reducing the line potential of 10,500 volts to 375 volts, corre- 
sponding to 600 volts on the direct current side of the converters. 
These transformers are of the air blast type, and feed directly into 
the rotary converters, the controlling switches being placed in the 
primary circuit. 

The converters, being of the three-phase type, enable the step- 
down transformers to be connected in delta, so that the ditabling of 
one transformer of a set does not throw the converter oat of service. 
In addition to the individnal switch controlling each rotary con- 
verter with its transformers, there is a main emergency switch 

ning the high potential bus bar circuit of the sub-station in case 
. ere it is desired to throw out the entire station at 


0006. 

Artificial reastance is introduced between transformers and oon- 
verters to enable the converters to regulate with varying loads, this 
reactance also being cooled by artificial air draught, for which par: 
pose direct current blower sets are provided in duplicate, and 
into a common air chamber, from which individual transformers and 
reactances draw their supply. 

In a large railway system of this character it is desirable to pro- 
vide a ready means of starting the converters that will be effective 
and require a minimum time. While any one sub-station is in 
operation, it is, of course, possible to start the converters of а —€— 


sub-station from the direct current side, and suitable 
косе то oT O ан сто ag а-а This can only be sa rily 
tek P d, however, when traffic is very light, and the line voltage 


A possible shut down may cocur d a time of maximum 
load, when it would not be desirable to several sub-stations 
large lagging current affecting. the regulation of the system. То 

current o reg on о sys о 
provide an efficient method of starting, there has been installed in two 
sub-stations a starting set, consisting of an induction motor direct 
coupled to a direct current generator of sufficient capacity to start one 
converter. 

This method permits the starting of the converters in these stations 
from the direct current end, which will ensure bringing them into 
synchronism in a minimum time with the right polarity. The con- 
verters in adjacent sub.stations can then be started from the direct 
current feeder system. 

By sub-dividing the city into several sections, each fed from a 
separate sub-station, the present amount of direct current feeder 
copper need not be increased to any considerable amount, iy et d 
as the track joints are being welded, thus making the ground circuit 
exceedingly good. With the completion of the different sub-statione, 
the International Traction Oompany will have in operation & model 
railway system, having sub-stations fed from a single generating station 
ав а source of power, cars using electric brakes ting over tracks 
with welded joints, and high-speed suburban lines to the several 
adjacent towns. | 
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VOLTA AND THE VOLTAIC CELL. 


Pror. Rranr, in an elcquent discourse delivered at Como in connec- 
tion with the Volta centenary, gave an account of the character and 
scientific work of Volta, which deserves to be widely read. It is too 
long to be translated in extenso in our pages, but some of the more 
important passages may be read with interest. 

he lecture was divided into five sections, with a preface, a con- 
clusion, and an a dix. The sections deal with the condition of 
electrical science before Volta’s time, Volts’s work, other than that 
in connection with the pile, the discovery of the electricity of con- 
tact, the discovery of the pile, and the theory of the pile. The 
appendix, an essay on the theory of the pile, is an important contri- 
bation to this ap tly interminable controversy. | 

Born in Como 
boy, took for the subject of his poetical compositions the electrical 
experiments then in vogue, and the observations made by De Saussure 
on Mt. Blanc. These show that he was already well versed in these 
subjects, and of them he к! to 1 his knowledge, by main- 
taining an active correspondence with the Abbé Nollet, and other 
contemporary physicists. He was led, in short, to investigate elec- 
trical phenomena for himself, and when scarcely 24 years old, dedi- 
cated his first memoir "On the Attractive Force of the Electric 
Fire,” to Beccaria, of, Turin. This was followed, two years later, by 
another addressed to the celebrated Spallanzani, · | 

In reading these papers, and particularly those which led him to 
the invention of the electrophorus, evervone must be struck with the 
singular acumen with which he took account of every detail of his 
experiments, and with his great capacity for concentrating attention 
upon the favourable circumstances. Volta was led to the electro- 
phorus by his attack on the theory of the so-called “ electricita 
vindice,” proposed by Beccaria to explain certain phenomena whic 
had been observed by himeelf, and by Wilke, Epino, and Cigna. ` 

We know that, according to this theory, an electrified insulating 
plate placed in contact with a non-insulated conducting plate is 
deprived of electricity, and that on separating the two plates the first 
recovers the primitive charge, leaving on the now ted conduct. 
ing plate a charge of the opposite eign. Volta showed clearly that, 
instead of this being the case, the insulated plate retains its charge 
throughout unchanged, and that this induces an opposite charge on 
the conducting plate. The adhesion of the plates to one another 
during the period of contact confirmed Volta’s explanation, and it 
only remained to give suitable forms and dimensions to the two 
plates, and to put a third conducting plate under the insulator to con- 
s‘ract the electrophorus. 

To Volta we owe the discovery of the production of the so-called 
“ inflammable air” by the decompcsition of organic bodies. He was 
the first to explode this gas mixed with air, and free from hydrogen, 
in a closed vessel by an electric spark, and was thence led to the 
invention of the gun and pistol still known by his name, of the 
eudiometer, now universally used in the analysis of gases, of the 
hydrogen lamp, апа of the apparatus which, four years later, enabled 
Oavendish to effect the synthesis of water. 

An observation made by the illustrious Arago in the course of a 
eulcgy of our great physicist delivered before the Academy of 
Sciences, of Faris, may be aptly quoted here. He observed that 
" Volta possessed, in the highest degree, two qualities which are 
rarely united in one man. The genius that creates, and the spirit 
that applies. He never abandoned a subject until he had considered 
it under every possible aspect, nor without having described, or at 
leaat suggested, instruments which might be employed by science, by 
industry, or even by mere curiosity.” We have a good example of 
this in a proposal suggested by his own discovery, and made by him 
in a letter addressed in 1777 to Prof. Barletti. He proposed to fire an 
сеа нер at Lm by gea of & ееп Jar at Oomo, 

e two conn a of iron wires, or altesnativel 
a single wire and a canal of water. iiid 
In this project, which, so far as is known, was not carried out, can 
be recognised the germ of modern electrical telegraphy. So the 
germ of the idea of gas lighting may be traced in a proposal made 
by Volta to Father Campi to employ natural inflammable gas in 
lamps instead of oil. Perhaps, too, the electrical pistol may be looked 
on as the first of the modern gas en 

Of Volta’s stern adhesion to strict scientific methcd, and his con- 
demnation of fancifal speculation, or merely sensational experiment, 
Prof. Righi has much to say. “What possible good," Volta wrote, 
" can come out of all this, unless the observations are reduced to 
scale and measure, and especially in physical science? What is the 
use of ascertaining a cause unless the quantity and intensity of the 
effect is determined, as well as its character or quality." It was in 
obedience to this method that he was led to transform Nollet’s thread 
electroscope, and Cavallo's pendulum electrotcope, into measuring 
instruments, by the construction of the straw electroscope, which he 
took pains to calibrate by a:certaining the relation between the 
deflections and the corresponding tension, to use the word then in 
vogue, : 

‘toe great success of his teaching at the University of Pavia is 
attested by Arago, who said that "the pride and pleasure of being 
able to call oneself a pupil of Volta contributed largely for more than 
30 years to the great success of the University on the Ticino.” 

It was after his appointment to the profeasorship that Volta com- 
posed and published his memoir on the condcnser. With this he was 
able to show the existence of electricity in circumstances in which 
the straw electrometer by itself was useless, such, as for instance, in 
his experiments on the electricity of contact. We may recall, too, 


A lecture delivered in Como, September 18th, 1599, by Prof. 
Augusto Righi, 


1745, Alessandro Volta, when little more than a 


the ршен made by Volta at Paris, in collaboration with 
Lavoisier and Laplace; and in London with Bennett, Magellan 
Cavallo, and other members of the Royal Society, designed to show 
the prodaction of electricity by the evaporation, the combustion, and 
the expansion of gases, though modern opinion on the causes of this 
electrification differs from that which was expressed by Volta and 
others of his contemporaries. 

Another good example of the application of the electrometer, com- 
bined with a condenser, is an experiment made by Volta on the 
nights of July 28th and 29th, 1780, when the sky was illuminated by 
an exceptionally brilliant aurora; and this is an especially good 
instance, because it illustrates his extreme caution in drawing con- 
clusions from observation. Oa these nights, by connecting a con- 
denser and electrometer to an aerial wire he obtained certain evidence 
of electrification, and even small sparks. This appeared to prove the 
aurora to be certainly an electrical phenomenon. Bat later on he 
did not consider himself justified in considering the point rigorously 
proved, and writing nine years later to Dr, Bondioli, the author of a 
paper on the aurora, he declared himself certainly inclined to believe 

the electrical nature of the phenomenon, and recognised the simi- 
larity between its appearance and that of the electric discha'ga in 
exhausted gases; but at the same time he uttered a warning in 
criticiem of those who, he said, “are infatuated with electricity, and 
see electric fire in every spark and every flame in heaven and earth.” 

To the phenomena of natural electricity Volta gave many years 
of study, and published the results in bis famous letters on meteoro- 
logical electricity addressed to Prof. Lichtenberg, of Gottingen, and 
in a long memoir on hail published by the National Italian Institu- 
tion. These letters show most clearly that, while occupied with such 
arguments, he had constantly in his view the introduction of accurate 
measurement into his researches at every possible opportunity. With 
the desire of making the indications of different electrometers 
mutually comparable, and of founding a general system of gradua- 
tion to that used in themometry, Volta proposed, in the 
first of the letters referred to above, to determine, by means of a 
balance, the equilibrium between known weights and the electrical 
force acting on & metallic disc suspended from one of the arms. Bat 
one step, though a very important one, was required to bring this 
arrangement to the modern guard ring electrometer of Lord Kelvin. 

The action of fiame in the disch of an electrified body, similar 
to that of an innumerable number of sharp points, was discovered by 
Volta in 1787, and was of undoubted service in his study of the 
electrical phenomena of the atmosphere ; and though ite employment 
as a disch is not usually convenient, yet recourse is still had to 
the fiame, which presents some advantages in cases of rapid electrical 
variations, or of imperfect insulation. This use of the flame is 
treated fally in the letters to Prof. Lichtenberg, and some interesting 
experiments are de:cribed, which might lead to other special applica- 
tions of it. In one of these experiments, which is little known, 
having dissipated by the use of a flame the charge of a Leyden jar 
into the air of a room, he afterwards, by the same means, succeeded 
in collecting part of it into a new jar. 

The theory of hail proposed by Volta, which attributes the freezing 
to the cold produced by rapid evaporation, is, in ite general lices, 
still accepted, and the ingenious hypothesis of the electrical dance of 
the little hailstones between two oppositely electrified clouds, 
invented by Volta to explain their gradual formation and prolonged 
fispenslon, though now considered insufficient, cannot be treated as 


а 

Volta has left deep footprints in other fields cf research. De Lue, 
Roy, De Saussure, Lambert, Berthollet, Amontons, and other accom- 
plished physicists who were occupied with the important study of the 
dilatation of gases, had obtained discordant results.  Volta's fine 
intuition divined that the cause of the discrepancy was the presence 
of water vapour, which was mixed with theair in many of the experi- 
ments. Having eliminated this he obtained consistent results, which 
enabled him to formulate the laws of the proportionality between the 
increase of pressure of a given volume of air and the rise of tempera- 
ture which produces it. He resognised, moreover, that air which con- 
tains a constant quantity of vapour bebaves like dry air, and justly con- 
cluded that water vapour itself behaves like air. Finally, the postscript 
of a letter to Vassalli asserts that the quantity of vapcur, formed in a 
given limited space is the same whatever may have been the space 
originally cocupied, and however much air it may contain. Gay 
Lussac and Dalton confirmed these resulte by numerous experimenta, 
and were able to announce anew the laws which to-day bear their 


So far the extracts from Prof. Righi's address are taken from the 
part dealing with Volta’s work which did not bear on the discovery 
of the pile. Those now following refer to Galvani's discovery. 

Eight years older than Volta, Galvani’s labours had already secured 
for him a wide and ungrudged reputation, though his habitual delay 
in publishing his observations led in some cases to the harvest of his 
honours by others. A survey of his existing MSS. shows that before 
1780 he was occupied with the researches which led him to his famous 
experiment, and that before 1791, the year of publication of his 
masterly work, De Viribus Electricitatis in Motu Musculari Com- 
mentarius, he had already prepared several accounts of his experi- 
ments, and had refrained from publishing them. ' 

After it had been made evident that the lively muscular contraction 
of the frog, prepared in the classical manner which bears Galvani's 
name, ocnstitutes an electroscope of immense tensibility, capable of 
detecting not only the feeblest charges of artificial electricity, but 
even of atmospheric electricity, Galvani occasionally observed the 
same contraction in special circumstances where the usual provocative 
cause was wanting. This singular fact could not fail to attract the 
attention of so acute an observer as Galvani, and, to put it shortly, 
by taking account of the condition necessary for its occurrence, he 
recognised that it was nothing more than the existence of a metallic 
connection between the lumbar nerve of the frog and the muscle of 
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the thigh. In fact, it was sufficient to touch these two ts of the 
body of an animal with the ends of a wire to provoke lively contrac- 
tions, similar in all respects to those effected by the bigh tension of 
the electrostatic discharge. | 

Galvani's experiment, repeated everywhere with success as socn as 
it was made known, occasioned profound sensation. That Volta was 
among the first to cocupy himself with it appears from a letter to 
Dr. Baronio of April 31d, 1792. Not satisfied with verifying what be 
bimself termed “the stupendous discovery of Galvani," be varied the 
conditions of the riment in шару ways, and applied bimrelf to 
ascertaining the est discharge sufficient to cause the come ction, 
substituting for the simple wire a Leyden jar whose chargea were 
measured by drawing them from another jar of known capacity. A 
few accurate and methodical experiments established the important 
fact that contraction was more lively if the lombar nezve was con- 
nected to the positive armature and the muscle to the negative than 
in the revereed arrangement. Absorbed by interest in the new pbe- 
nomenon, Volta for many years could nct abandon its study, and, 
indeed, within a few months published a first memoir on animal 
electricity, followed soon after by another. Reading the limpid 
description of his innumerable ingenious experiments, one can follow 
step by step the laborious logic of his thought, and understand how 
by slow steps that mental evolution was accomplished which con- 
verted the admirer and supporter of Galvani’s hypothesis into its 
op t, and gave birth to the theory of contact. 

is first experiments, in fact, seemed to corroborate Galvani’s 

bypothesis, and his first memoir opens with а passage which does not 
less honour to the writer than to him of whom it was written. “The 
dissertation published by Dr. Galvani, of the Institute of Bologna, 
and professor in that university, who is celebrated for other dis- 
coveries in anatomy and physiology, on the action of electricity on 
muscular motion contains a great and luminous discovery which 
deserves to mark an epoch in the annals of үн and medical 
science, not only, nor so much, on account of its novelty, as for the 
fact that it opens a wide field for research, equally interesting and 
curious, and of the most valuable application. e third of this 
work proves, by the evidence of many experimente, well combined 
and accurately described, that there existes a true and real animal 
Басу that is to say, electricity excited by the living organs 
th em ves , 


It was in the course of these experiments on Galvani's discovery 
that Volta found the action of a circuit of two dissimilar metals to 
be . to that of a homogeneous circuit in its effect on 
the mu 

Galvani’s own experiments, described in the second memoir, 
showed that the muscular contraction was a secondary effect of the 
excitement ofthe nerve. Led by this to experiment on the nerves of 
sense, he discovered the curious effect of taste produced by the con- 
tact of two different metals applied to the tongue, an effect which, 
though unknown to him, bad been described 25 years before by the 
Swiss philosopher, Sulzer, a member of the Academy of ‚ in 
his New Theory of Pleasures.” 

Gradually his suspicion assumed a more definite shape, and in 
letters addressed to Tiberio Cavallo, Volta declared himself to be 
perruaded that the phenomena observed by Galvani and himself were 
mainly due, not to animal electricity, but to a very weak artificial 
electricity produced in some way, not understood, by the contact of 
diseimilar armatures, At the same time, with admirable prudence, 
he added that certain effects, such as that of the contraction produced 
by a homogeneous wire, still appeared to be certainly due to animal 


One point is worth special remark. He perceived at this stage that 
the electrical want of equilibrium was due, not to a momentary elec- 
trical flow like the discharge of a condenser, but to a continuous 
phenomenon, to designate which he began to use the term current of 
electricity. This conception naturally suggested new and varied 
experiments, which led him at last to exclude all animal electricity, 
and to formulate more and more clearly his own hypothesis. 

What do you think, begins one of his letters to Vassalli, of the 
suppored animal 1 ? I, myself, am continually more con- 
vinced that the whole action proceeds originally from the combat of 
two metals with one wet body, or with water iteelf, and that in virtue 
of this combat, the electrical fiuid is thrust forward by the metals 


themselves into the wet body, or into the water, in some cases more, . 


in others less actively (most actively of all in the case of sinc, least 
of all in the case of silver), and that by this an uninterru flow is 
induced through suitable conductors, and the fluid is wn ina 


continuous circuit. 

As may be su the supporters of animal electricity descended 
into the field, and accumulated ments tending to establish their 
hypothesis. Among these Aldini and Doctor Eusebio Valli dis- 
(окоро themselves by their bravery and activity. On his side 
Volta opposed new experiments and forcible arguments to those of 
his adversaries, and the famous battle, waged with ardour, but never 
without courtesy, spread beyond the Lorders of Italy, and lasted 
many years. The spectacle was of extreme interest. Victory seemed 
to belong now to ons side, now to the other, as a new fact or an 
ingenious argument changed the fortune of the combatants; but so 
great was the admiration excited by the valour of both, to evident 
was the love of truth by which all were animated, that no par!izan- 
ship or aopa of victory for a particular side was anywhere evolved. 

е and most important objection to Volta’s view was the 
experiment with the conductor compceed of one metal, and his reply 
to this was that the hcmogeneity was only apparent, and tbat small 
variations of temperature and other circumstances were sufficient to 
produce the effect. 

Why bave recourse, exclaimed Volts, to the supporters of animal 
el ty, to a principle, purely bypothetical, of a natural want of 
balance of the electric fluid in animal organs? This is merely a 
useless multiplication of the causes of the action by adding others 
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of the eame kind ‘as the effects produced. Let us stand by that 
which has been directly and indispulably proved, and not be carried 
away by conjectures and hypotheses, which may be elegant and 
attractive, but are hardly ever succcssfal, and are useless if they do 
more than express the results of the most simple and clear experi- 
ments. 

When once it bad been established that an eleotromotive force 
exista between two wet conductors of the second class (electrolytes) 
in contact, it became impossible for the supporters of the bypothesis 
of Galvani to entirely exclude the intervention of contact ty 
and the famous controversy began at length to languish. | 

The section of Prof. Rigbi's address desling with the invention of 
the pile begins thus:— 

Alessandro Volta's noble intellect shone nowhere so brightly as in 
his researches on ocntact electricity. A lively imagination, controlled 
at all times by the coolest judgment, a serene spirit in the face of 
difficulties, which compelled bim to modify his ideas; a penetrating 
sagacity in contriving experiments, and unequalled skill in their 
execution ; sane reasoning power in the interpretation and collation 
of facts, and in drawing conclusions from them--these were the 
salient characteristics of his lof! y mind. 

We all know how the new discovery (of the pile) astonished the 
world, what an outburst of admiration it produced, what well- 
merited honours it earned for Volta. And truly the impression 
prcduced cannot have been otherwise than it was—prodigious. Since 
then we Lave been able, with extremely simple means, t to the 

ile, not only to produce many of the effects of the discharge of elec- 
Pied bodies, but to obtain entirely new and unexpected results. 
Moreover, thore previously known have a special character when 
pos by the pile, which renders them more useful or more 
teresting than before. 

The researches which led Volta to the invention of the pile fur- 
nished him with the victorious weapon for a final combat with those 
who persisted in thinking the so-called galvanic fluid to be something 
different from the electric fluid, the supposed cause of electrical 
phenomena. In his first memoir on The Identity of the Electric 
Fluid and the Galvanic Fluid,” Volta most completely summed up 
the famous controversy and expounded his own theory. A distin- 
guished nephew of the pe Comascan has happily said that this is 
“а stupendous work, rich with new experiments and subtle argu- 
ments,” and may be looked on as “his literary testament.” The 
adventures of this memorial are curious and instructive. In 1805 a 
scientific society offered a prise for competition, inviting men of 
science То expound clearly, with dignity and without offence to any оле, 
the question of galvanism at issue between our distinguished members 
Signor Giovannt Aldini and Signor Alessandro Volta. The prize was 
not a to any one of the three competitors, and the sealed 
envelopes which contained the author’s names were burned. Bat one 
of these comp:titors was Alessandro Volta, and the work presented 
by him was this ponderous memoir, Nine years afterwards Ооп- 
figliacchi, Volta’s successor in the chair of physios at Pavia, publi-hod 
the work in such a way as not to make it understood that he was not 
the author, and when long afterwards he composed a bombastic 
eulogy of Volta, he omitted this memoir from the list of his published 
wor Since then we have obtained evidence, now irrefragable, that 
the memoir really came from the pen of Volta. 

1а this victory (the discovery of the pile) lack had no part. It 
was the result of a long series of sagacious researches and ingenious 
experiments inspired by consecutive logical deduction. Thanks to 
the pile, electricity has ceased to be merely an object of scientific 
interest, and has become a weapon of research, powerful, far reach- 
ing, catholic. By ita aid science has developed for mankind a multi- 
form mode of energy which seems destined to produce a profound 
revolution in human affairsonly comparable to that produced in 
remote ages by the use of fire. 

Towards the end of 1792, soon after the discovery of Galvani, a 
distinguished Italian chemist, Giovanni Valentino Fabbroni, had 
attributed the muscular contraction of the frog to a chemical pheno- 
menon. He had studied the effects produced when two different 
metals, immersed in a liquid, are placed in contact, and had + 
nised that these, which consist principally in the oxidation of a metal, 
do not occur unless the metals are in contact. Acco to Fabbroni, 
the moist body of the frog fills the place of the liquid in respect to 
the two metals of the conducting ато, and the contraction is due to 
the chemical action caused by their contact. At the same time, 
Fabbroni showed that he was inclined to admit the production of 
electricity as a secondary effect. Afterwards Gautherot adopted this 
last supposition, and asserted that the chemical action was the true 
cause of the electrical phenomena which Volta had attributed to 
simple metallic contact. This idea, adopted by Wollaston, Nicholson, 
and others, was generally elaborated and gor барш, and gave rise to 
the modern chemical theory of the Voltaic cell. | 

The chemical decomposition of electrolytes, which Nicholson, 
Oarlisle, Vassalli and others effected by making the liquid form part 
of the circuit connecting the poles of the pile, soon showed that an 
intimate connection exists between the two kinds of phenomenon, 
and strengthened the chemical hypothesis. And although the theory 
of Grotthus and the laws of electricity formulated by Faraday and 
by our own countryman, Matteucci, have established that the 

lysis of the liquid and the passage of the current are 
inseparable phenomena, an explanation of the action of the pile 
can, nevertheless, be still based on Volta's contact theory. 

And to-day, whether we attribute the starting of the action of elcc- 
trolysis to chemical affinities existing between the several metals and 
the rper ba or to the electrificaticn of metals by their mutual 
contact, and whether, in consequence, we formulate a theory of the 
pile on the chemical or on the contact hypothesis, it will not bs 
possible to establish the truth of the former, as against the latter 
theory, except by a direct proof, that no electricity is produced by 
simple contact between heterogeneous;substances. 
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Generally speaking, a new theory which penetrates the surface of 
the bidden causes of phenomena may thrust a little farther back the 
limit between the known and the unknown, but cannot gives us a 
view of the first cause. At present it seems possible to base an ex- 
planation of the phenomena of the pile on tbe conception of fioating 
atome, or groups of atoms, integral parts of the molecule, whose 
electrical charges they bear; and it may seem possible to extend the 
principle of this explanation to other electrical phenomena. But 
supposing’ we succeed in doing all this, shall we have explsined 
everything? Certainly not. We come then face to face with the 
question: In what does the electrical N of an ion consist ? 

Indeed, we have as yet no precise idea of what the electrical 
charge of a body or atom may be. The intimate natare of that elec- 
tricity whose masters we are, which we use in a thousand ways, from 
which this dying century may draw its characteristic designation, is 
still a mysterious sphinx defying us from afar. But it is not possible 
to feel discouragement w we are speaking of Volta. The great 
pr made in electrical science in our age gives us confidence in 

uture victories, perhaps far greater than those already won. Tant 
this progress is y due to the pile is the chief glory of Volta. 
But with this honour he possesses another, chat of having restored to 
our system of research the rigorous experimental method which had 
been taught by Galileo, from which we had wandered. By keeping 
our attention on the example of these great leaders, аз bsacons lit to 
guide our way, we shall certainly succeed in making the longed-for 
progress, and shall continually approach an intimate knowledge of 
the nature of el-c'rical phenomena. 


ELECTRIC TRACTION IN SOUTH 
STAFFORDSHIRE. 


From the brief notes which have come to band from time to tim 

from South Staffordshire, it has been clear that the British Electric 
Traction Company has been pushing forward with a scheme of great 
importance in that particular part of the country. Of course, every- 


South Staffordshire Light Railways thus 


Wolverhampton Tramways " 


South Staffordshire Tramways А 


Dudley and Wolverhampton Tramways ,, 


` 


Dudley and Stourbridge Elec. Tramways ,, 
Dudley and District Light Railways ii 


Kinver Light Railways » 


Birmingham and Midland Tramways  ,, 


Proposed extensions » 


Running powers A 


Dates at whioh these tramways become 
purchasable by local authority » 


7 KINVER 


one is fully acquainted with the enormous amount of pioneering elec- 
tric traction work that has been done by this company all over the 
country during recent years, but it seems to us that if municipal 
enterprise (hindrance to enterprise we should call it ia this instance !) 
is kept within its proper limits, its Sonth Staffordshire undertakings 
prome to rank as the most extensive and important of ali. The 

ndustrial importance of the district lying between Birmingham 
and „ and between Waleall and Stourbridge, otherwise 
known as the “ Black Country,” is recognised by everyone. 


The density of population is as shown by the following figures | 


(1891 census), and all the towns mentioned are contained within an 
area of some 60 or 70 square miles: 


Nie 


AR m 
A se a 2770 CRADLEY 


Bilston  .. 23,458 Q Bank 6,782 
Brierley Hill 11831 | Rowley Regis . 80,791 
Coseley 91,899 Bedgley .. . 14,961 
Darlaston 14,423 Smethwick . 86,170 
Dudley 45,740 Stourbridge . 14,901 
Halesowen 14,481 Tipton . 29,14 
Handsworth ЖА .. 88,756 Walsall .. sš . . 71,791 
Kingswinsford and Wednesbury  .. .. 95,948 
Amblecote .. .. 20,724 West Bromwich.. . 59,489 
10,165 Willenhall 16,852 


Lye &nd Wollescote es ss 
Oldbury sä Wolverhampton.. eo 82,620 


At the present time (1899) the total population of the area con- 
siderably exceeds half a million, and the districts are controlled by 
no less than 22 local authorities. 

A complete system of iatercommunication admitting of ocon- 
venient and rapid transit f:om place to place is of paramount 
importance to such an aggregation of busy industrial towns. 

е extent to which this was possible before the British Electric 
Traction Company appeared upon the scene can be jadged from the 
map given below. 

e district is at present served by the following tramway 
companies :— | 


Company. Worked by. Pn Gauge 

South Staffordshire Tram- Partly steam, | 222 milee. | 3 ft. 6 ins. 

way Company. partly electricity 
Dadley, Stourbridge and 

District Electric Trac- Electricity. 53 „ 3 ft. 6 ins. 
Birmingham & Midland 

талар 

Tramways Company. Steam. 11 „ 3 ft. 6 ins. 
8 Steam. 52 „ әш 
Wolverhampton Tram- 

ways Company. } Horses. 82 „ (t. 83 ins. 

51 miles. 


The lines of these companies are not only quite inadequate in 


extent for the needs of the travelling public, but are, moreover, 
entirely separated and disconnected ; two of the companies actually 
having a different gauge to the rest of the tramways in the district, 
thas making any through communication quite impossible, even if 
there were joint management, 

In such a disjointed system as this, even if the tramways were all 
that could be desired in regard to comfort, speed, and frequency of 
service, the inconvenience of changing cars would prevent their being 
of any great benefit to the community at large; but the inconvenience 
is aggravated to such an extent by infrequent service and insuff :і nt 
accommodation that the whole tramway conditions of the district 
cannot be described as otherwise than thoroughly unsatisfactory. 
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The penis, not unnaturally, only use the cars when forced to do so 
by the lack of better means of conveyance, and the tramways cannot 
be made to pay for want of patronage; the financial condition of the 
companies t ore is not satis 


Following out tbis policy of gradual development, the B.E.T. has 
made arrangements with all the tramway companies in the district, 


It owns the Dudley and Wolverhampton line. 

It is working the electrical section of the South Staffordshire Company's 
Tramways, and has obtained an Act of Parliament authorising the South 
Staffordshire Tramways Company to grant a lease of the rest of its lines. 

It holds a controlling interest in the Dudley and Stourbridge Tramways, 
which it has reconstructed and equipped, and these tramways are now working 
by electricity to the great satisfaction of the people in that district. 

It has arranged with the Wolverhampton Company for the purchase of ite 
lines which are outside the Borough of Wolverhampton, viz , the tramways in 
Bilston and Willenhall, and Parliamentary powers have been obtained for the 
adoption of a uniform gauge of 8 feet 6 inches throughout. 

It is concluding an agreement with the Birmingham and Midland Tramways 
Company for the eventual purchase of that undertaking. 

Several Light Rai.way Orders have been promoted for the construction of 


connecting lines and for the extension of the existing tramways. 
The British Electric Traction Ccmpany has furthermore already 
made ents with many of the local authorities, including the 


agreem 

Corporation of Dudley, the Urban District Councils of Amblecote, 
Bilston, Brierley Hill, Ooseley, Sedgley, Stourbridge, Willenhall, 
and the Rural District Council cf Kingswinford. The Corporation 
of Wolverhampton have inserted a clause in their Bill now before 
Parliament, by which they agree not to acquire or work any lines in 
the districts of Bilston, Coseley, Darlaston, Sedgley, or Willenhall, 
without the consent of the British Electric Traction Company. 

The tramways system, however, cannot be perfected and completed 
without the consent of the other local authorities through whose 
areas the lines „and the refusal of their consent is withholding 
from the district the full benefit of joint control and of through 
communication over the whole of the tramways. That such a policy 
is mistaken is obvious to any impartial student of the question: even 
а cursory examination of the conditions will show the utter imprac- 
ticability of the local authorities taking over and working inde- 
pendently the short sections within their areas. Travellers do not 
want to change cars at the municipal boundaries, but want to move 
from one centre of ulation to another. Moreover, if the local 
authorities of Walsall, est Bromwich, and Wednesbury are detez- 
mined to work the tramways themselves, they can do во only by 
breaking up the whole tramways system, becau:e they are only 
entitled to purchase the various sections of the tramways at certain 
specified dates, and, as will be seen from the map, they cannot 
purchase the whole of the tramways until 1905. For the next six 
years, therefore, tbe tramways in these districts would be in a state 
of chaos. In separating themselves from the remainder of the 
system these local authorities will isolate themselvea completely; the 
pe ia eis ТЫ ge i b e . . 
profit, service and managemen в 
efficient than those of the big system outside. 

In the further development of its scheme the British Electric 
Traction Company will meet with fresh 
problems will be cropping up at every stage. Further extensions 
and lines may be made later, but the various existing 
oom must first be brought into а thoroagh state of e ficiency 
by the adoption of electric traction under uniform management. 

If the company is allowed to complete the work, a passenger will 
be able to enter a car at the Birming boundary or at Walsall and 
travel to almost any other part of South Staffordshire, and even run 
out as far as Kinver, a favourite holiday resort. 

It goes without saying that so great an undertaking as this 
is only possible by private enterprise, and we cannot help adding that 
A great deal of credit is due to the B.E.T. Oo. for the untiring wa 
in which its officials proceed with the very difficult negotiations wi 
Opposing local authorities. 


Electric Railway : Offers Wanted.—The electric rail- 
way at the Alexandra Palace, Wood Green, has been acquired by 
Messrs. Saunders, Todd & Oo., of Newcastle-on-Tyne, who are invit- 


ing offers for it, and from whom full particulars may be obtained, 


SOME FEATURES OF THE ELECTRIC 
INDUCTION MOTOR. 


Br Pror. О. А, OARUB-WILSON, M. A., M. Inst. E. E. 


THE action of a magnetic field upon a conductor carrying an alter- 
nating current might be illustrated in a simple manner by placin 
an incandescent lamp in the neighbourhcod of an electro-magnet an 
connecting the lsmp to an alternating supply circuit. If the mag- 
netic field were uniform, the filament would vibrate in front of the 
magnet, and if the vibrations could be ит imi fie they would 
be found to increase first of all to a maximum in one direction, then 
fall to nothing, and then reach a maximum in the other direction, 
following a harmonic law. The variations of the force on the fila- 
ment were similar to those which took place ina steam engine, where 
the turning moment on the crank went through a complete cycle 
from a positive to a negative maximum, the law of variation bein 
harmonic if the steam pressure were constant and the conn»ctíng 

of infinite length. 

The conditions under which the conductor vibrated could be 
shown more Fue if it were possible to attach a mirror to the 
conductor and reflect a beam of light therefrom. But in order that 
the motion of the conductor should give a true indication of the 
force acting upon it, the moving pant must have a very small periodic 
time and be perfectly dead-beat. These conditions were fulfilled in 
a remarkable T in the oscillograph recently designed by Mr. W. 
Duddell, who kindly lent one of his instruments for the purpose 
of illustration. In this instrument the conductors were metal strips 
stretched in a magnetic field; a minute mirror fixed to the strips 
reflecting a spot of light on to the screen. The delicacy of the 
arrangement was such that the i parios of vibration of the mirror was 
cnly the two-thousandth part of a second. 

When an alternating current was passed through the strip, the 
msgnetic field being constant, the spot of light on the ecreen assumed 
an up and down motion in a te line. It was possible, however, 
to indicate the true nature of the law of motion by making the beam 
of light on ite way to the screen strike on a mirror which moved to 
and fro synchronously with the variations of current in the strip. 
The spot then followed a wave-like course, tracing out an S-shaped 

It the spot moved quickly enough, the successive impressions 
would remain on the eye for a sufficient length of time to give the 
effect of a continuous line of light. 

When examined in this way, the force due to a constant magnetic 
field and a variable current in the strip was seen to vary from 
nothing to a certain maximum, then to nothing again, then to change 
sign and increase to an equal negative maximum, and finally to fall to 
nothing. The strip was thus subjected to a series of equal impulses 
varying in sign, so that the resultant impulse was sero, 

prevent the impulses from changing sign, it was necessary to 

make the magnetism change sign at the same time as the current. 
This could be done by exciting the magnet by an alternating current 
in step with that in the strip. When this change was made, the spot 
of light was seen to fluctuate up and down from a fixed line, instead 
of alternating as before, showing that the strip was now subject to a 
series of fluctuating impulses. There were, however, dead points at 
which the strip was not subject to any force. It appeared then 
рее to combine an alternating field with a conductor or con- 

uctors carrying an alternating current in such a way as to obtaia a 
series of unidirectional impulses, and motors bad been constructed on 
this principle. Such motors had the disadvantge of dead points, 
and uniform motion could be obtained only by making the movin 
parts of considerable weight, so that part of each impulse was sto 
up as kinetic energy, and the dead pointe thus successfully passed 
over, 

The dead points could be avoided in a manner often used in steam 
engines, where two separate cylinders were set so that when the 
action of one on the crankshaft was a minimam, the action of the 
other was а maximum. This principle could be carried out far more 
completely in an electric motor than in any other form of motor, for 
the reason that in a steam engine, for instance, the force of each one 
of the two cylinders varied according to a harmonic law, with 
uniform steam pressure, and two series of harmonic impulses at 
| 5 a uniform turning moment, with the elec- 

¢ motor, on the of hand, the law of force variation with syn- 
chronoual field and current was not a harmonic law—as 


at right angles gave a uniform impulse when acting together. 
thus to construct an alternating electric motor in which the 
sum of the turning moments on the shaft was a constant quantity. 
The induction motor was such a motor, 


4 should be in eg Дур the current ins. To produce the latter, 
recourse might be had to the principle of induction, by which car- 
rents could be induced in coils through which an alternating magnetic 
fleld was allowed to pass. 

By way of illustration, coils 4 and B were placed opposite and 
parallel to one another, each being to & separate strip on 
the oscillcgraph, in which the msguetic field was kept constant. 
When an alternating current was passed through a, a current was 
induced in в, and the two currents were shown on the screen in the 


* Abstract of a lectare before the Royal Institution of Great 
Britain, Friday, April 28th, 1899. 
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form of two curves overlapping each other. The explanation of the 
overlapping was that the induced current in B was not in step with 
the magnetism produced by 4, but lagged behind it by an amount of 
time equal to a quarter of a period. 

of the induced current behind the inducing mag- 
an important bearing on the motor problem, because it 
showed that it was not possible to make the magnetising оой, a, 
induce in coil B a current suitable for producing a unidirectional 
series of flactuating impulses, since the necessary condition was that 
Mus current in B should be in step with the magnetism produced 


y А. 
If a second magnetising coil, o, could be used, in which the current 
differed from that in a by a quarter of a period, 16 could be made to 
in B which were in step with the magnetism pro- 
duced by 4. The intermediate coil, в, would then be subject to the 


` + 
LI H 
L] [] 
е D 
. 


influence of two coils, 4 and o, of which the former produced an 
alternating magnetic field, and the latter an induced al 

current in step with that field, the two together giviog a series of 
unidirectional flactuating impulses. 

The magnetising coil a exerted the greatest force on the coil в 
when the planes of the two coils were at right angles to each other, 
and the coil, o, induced the greatest current in & when their planes 
were parallel. Hence it followed that the best effect was obtained by 
placing the panes of the coils a and с at right angles to one another, 
and » at right angles to a,as in the figure. 

a second intermediate coil, р, were placed across coil B, there 
would be currents induced in it by a, and a force exerted on it by 
the field due to с, resulting in a series of impulses similar to those 
acting on в, but differing from them by a quarter of a pericd. The 
sum of the two sets of impulses on the intermediate conducting 
system was a uniform twisting moment. 

If the two coils, в and р, were replaced by a continuous conductor 
—such, for instance, as a copper dram—this action could go on while 
the conducting system rotated. In the ment shown, copper 
drum was suspended in front of two coils plac:d at right angles and 
excited by currents differing by one quarter of & peri When both 
coils were excited the drum rotated at a uniform speed. 

A striking feature in the induction motor was the rotating magnetic 
fleld cau by the variations of magnetism in the different coils. 
This was illustrated by an experiment in which a small permanent 
megnet carrying a mirror was centred upon a vibrating rod placed 
between two pairs of electro-magcets. When two opposite magnets 
were excited the mirror vibrated between them, and reflected a 
spot of light on to the screen, tracing out a vertical line. When 
the second pair of o te magnets was excited the traced 
out a horizontal line of equalamplitude. Both sets were then excited 
together by currents in step with each other, with the result that the 
spot vibrated in а line making an angle 45° with the former lines of 
vibration. When the exciting currents were made to differ by one 

uarter of a period, the spot of light reflected from the mirror 
scribed a circle, showing that the vary оды field produced by two 
magnets set at right angles and excited by two currents differing by 
a quarter of a period is of uniform intensity and rotates at a uniform 


rate. 

The action of the induction motor was based on principles which 
governed the on of the better known transformer, and for 
purposes of calculation it was convenient to regard the induction 
motor as a transformer. One form only of the induction motor 
had been alluded to; of other possible forms, that in which three 
megaetising coils were used, with currente diff zring from one another 
by — of a period was the one most commonly employed in 
practice. 


THE PENALTY CLAUSE. 


Тнк non-fulfilment of a contract within a specified time 
frequently involves the payment of a penalty by the party 
at fault. While the clause which imposes tbis liability 
remains in obscurity when orders are few and far between, it 
forces itself into a position of unpleasant prominence when 
orders are many and trade is brisk. Although sometimes 
inserted in order to act as a deterrent against unreasonable 


delay in the performance of his contract by the undertaker, 
it sometimes operates to materially reduce the profits of an 
adventure. This being so it may be usefal to draw atten- 
tion to some of the legal questions which arise in relation to 
the penalty clause. 

The word “penalty” in this connection indicates that 
breach of contract may involve a liability altogether out of 
proportion to the actual damage sustained. The parties, 
instead of relying upon the remedies 3 giras by law, them- 
selves agree to ensure the fulfilment of contractual obligation 
by fixing the dsmages beforehand. But where damages are 
capable of easy estimation, and where it can be proved to the 
satisfaction of a court of law that the actual damage sus- 
tained is far short of the penalty inflicted, the jadges have 
ever since а famous case in the Chancery Court known as 
Sloman v. Walter been ready to grant relief. Thus at the 
present day, where the extent of the injury sustained can be 
clearly estimated in pounds, shillings, and pence, the Court 
will declare the penalty clause inoperative and proceed to 
estimate damages according to the scale whereby they are 
usually calculated. Thus, in a contract to supply goods of 
known value by a certain day, let us suppose that each of the 
parties agrees to pay a sum largely in excess of the market 
value of the g The vendor fails to deliver in time, 
whereupon the buyer claims the penalty. In such a case the 
Court says: “ Nay, the measure of damage is the difference 
between the contract price of the goods, and the price at 
which they could have been obtained in the market on 
the day when the contract was broken.” It follows that if 
by any chance the market price was lower on that day the 
Court would only grant nominal damages. The above con- 
siderations apply, although the ies е agree that 
the fixed sum shall be regarded as liquidated—+.e., fixed— 
damages, and not as а penalty. 

But where the parties, anticipating the likelihood of a 
breach of contract on one side or the other, have fixed the 
sum which is to become payable on such breach, if the 
damages are such as to be wholly incapable of estimation— 
especially at the hands of the Court—the law is willing to 
regard the amount as “liquidated damages,” and to order 
payment accordingly. Thua, suppose there was delay in the 
completion of an electric lighting station, inconvenience to 
the public might follow, but according to what scale could 
the damage be assessed? Clearly upon that, and upon that 
alone which the parties themselves have invented. The 
whole question may be summed up in the memorable words 
of Lord Coleridge: “ Where the damage is entirely 
uncertain and the parties agree upon a definite and not 
unreasonable sum by way of liquidated damages, then that 
gum will be regarded and will be recoverable.” 

The greater number of the contracta with which an elec- 
trical engineer is acquainted are of such a nature that the 
damage caused by their breach is “entirely uncertain.” The 
penalty is indeed a “penalty.” What, then, are the 
circumstances under which contractors are relieved either 
partially or entirely from the payment of these penalties ? 

The all too-familiar “ strike clause demands but a passing 
notice. It serves as an excuse for non-performance within 
the time, althongh the strike is brought about by the con- 
tractor lowering the wages of hismen. (King v. Parker, 
34 L.T. 887.) 

Generally speaking, information as to the interpretation of 
the penalty clause can best be gleaned from cases foun 
upon building contracts. While time is frequently “of the 
essence” of such agreements, the consequences of their 
breach can only be measured by the parties themselves. We 
may assume that the following rules which have been laid 
down in cases upon building contracts will apply with 
equal force to all contracta where delay in performance 
involves the payment of a penalty. 

In the first place it needs no lawyer to remind us that any 
undue interference on the part of the employer which causes 
serious delay or hampers the contraétor in carrying out his 
undertaking will release him from paying penalties. This 
was decided in the case of Russell v. Sa, Da. Banderia 
(Viscount). (18 C. B. N. S. 149.) 

There may be an implied waiver of the right to recover 
penalties. Suppose, for instance, during the performance of 
а specific piece of work, to be completed within a oertain 
time, the employer and contractor make terms as to additional 
works or alterations. This subsidiary agreement vitiates a 
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claim for penalties, unless it be shown that the time spent 
upon the whole job was unreasonable (Thornhill v. Keats, 
ВЮВ. N.S. 831), or unless the contractor терн 
his undertaking to complete the entire work within the 
limited time. 

Where an agreement to complete the work by a certain 

date contains a clause providing for the execution of an 
additional works which may from time to time be demand 
by the engineer, there is no implied term that the additions 
shall be such as can be reasonably performed within the 
TEE (Jones v. St. John's College, Oxford, L.R. 6 Q.B. 
115. 
In addition to other powers which are usually vested in 
him, an engineer is sometimes permitted to order additional 
works, and to grant to the contractor a proportionate exten- 
sion of time within which to perform his contract. In a 
curious case decided some years ago, it was held that under 
such circumstances, if the engineer omits to grant au exten- 
sion, the unfortunate contractor becomes liable to penalties 
in accordance with the original contract. (Tew v. Newbold 
on Avon District Sshool Board, 1 C. and E. 260.) 

The above rules may be summarised thus :— 

1. The total destruction of the work in hand, 6. g., by fire, 
releases both parties. 

2. Interference by the employer (or contractee) which 
causes delay, negatives his right to penalties. 

8. Additional works or alterations need not be executed 
within the time limited by the ty clause, unless there is 
an express agreement to that effect. 

Penalties are easily collected, inasmuch as they can be 
deducted from the contract price. Acceptance of the com- 
pleted work after the 5 time sometimes operates as a 
waiver of penalties. (Lucas v. Goodwin, 8 Bing. N.C. 737.) 
Moreover, if it can be shown that the delay was caused by 
additional works, it is clear that there can be no set off of 
the amount claimed for penalties against the contract price. 


FOG SIGNALLING ON RAILWAYS. 


* THE season when fogs and snowstorms may be expected 
is approaching, and the attention 
any of us are familiar with circulars addressed to the 
staffs of our railways, at this season of the year, of which the 
opening terms are, more or less, as the above quotation; and, 
y, the daily papers are recording accidents to trains, 
with consequent loss of life and damage to property, owing 
to the prevalence of fog. 

During the last week or two exemption from fog for the 
whole of the 24 hours has, in the provinces, been the ex- 
арп rather than the rule; and the old question, of the 
sufficiency of the existing means of signalling under such 
circumstances, comes to the front again with all the force 
due to the occurrence of accidents of a more or less serious 
nature. 

Without in any way attempting to apportion blame for 
accidents which will no doubt be the subject of inquiry, it 
may Ъз said that the subject has sufficient importance of its 
own to justify reference at this time. The public are quite 
as mach concerned as the railway companies, which, indeed, 
exist for their convenience. 

It may, therefore, be fairly asked whether the time has not 
now arrived when railway companies should discard so anti- 
quated a system as hand fog signalling; or at least give full 
and fair trials to other systems, with a view to their early 
“о if found satisfactory. 

here are, no doubt, some to whom the existing system is 
all that can be desired, but, in the majority of such instances, 
their opinions are due to arm-chair consideration, and they 
lack that intimacy with the conditions obtaining which can 
only be got at first hand. 

‘he old wheez3 which depicted the engine driver ascending 
a signal ladder with his hand lamp, in order to ascertain 
whether the signal was “ off” or at “ danger,” is not only an 
ui Sang but absolutely misleading. On the contrary, 
the driver has to run to a schedule which makes no allow- 
ance for exceptional circumstances such as are under con- 
sideration ; the all-right signalling is of a negative character, 


and he continues to run until stopped by the regular inti- 
mation—or otherwise. Under such circumstances the driver 
must possess at least a portion of the indifference to con- 
sequences which dictated the alternative, * Westminster 
Abbey or а peerage.” He, of course, does not anticipate so 
much honour, whatever the event. One has, however, heard 
him give expression to the same sentiment as H- Il or 
” doubtless he knew best what to anticipate 
in the event of the worst. 

Putting aside such grim pleasantry it is to be hoped that 
the question of better methods of signalling, under abnormal 
conditions such as are due to fozs or snowstorms, will not be 
allowed to drag on in the way that the provision of an 
efficient means of communication with passengers in trains 


has done. | 

us months ago жы сон оп per latter rie x 
ві ing а іп these columns, v ort 
N d meeting, such as had been W area 
arranged, and a decision come to. It is sincerely to be 
hoped that similar concerted action will soon be taken to 
deal with the question of signalling “during fogs or falling 
snow.“ 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.—1599. 


Compiled expressly for this journal by W. P. THomrsox & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom al] inquiries should be addressed. 


20,180. "Improvements in the means of connecting electric tramcars with 
overhead wires." G. Pixx IxOrOR. Dated October 9th. 

20,189. "Improvements connected with indicating or recording and con- 
trolling the speed of electric railway cars or vehicles and other machinery.” 
G. H. NisBETT. Dated October 9th. 

20,907. “ Improvements in electric telegraphs.” C. ApAxs-RAMDALL. Dated 
October 9th. 

20,214. Improvements in or connected with electrolytic bleaching of baled 
yarns.” A. A. VoGELSAND,. Dated October 9th. 

20,216. “Receiving apparatus for high speed telegraphy.” SIEMENS Bros. 
AND Co., LIMITED. (Siemens & Halske Aktien Gesellschaft, Germany.) Dated 
October 9th. 

20,227. “Improvements in eleotric tramways and in motor cars therefor.” 
А. M. TAYLOR. Dated October 9th. 

20, 297. Improved manufacture of articles plated with platinum, gold, and 
silver by electrolysis, and apparatus therefor.” L. BOURDILLON. Da 
October 9th. (Complete.) 

20,249. ‘Improvements in apparatus for detecting and measuring or come 
paring the strength of electrically produced etheric waves, impulses, or vibra- 
tions commonly known as Hertzian waves.” B. MacGrecor. Dated 
October 9th. 

20, 261. The improved electric incandescent lamp." E. B. ELLIS, Dated 
October 9th. 

90,277. “ Ап improved electrical selector switch." A. Eckstein and H. J, 
Coarrs. Dated October 10th. 

20,290. e for жр electricity and heat to the body.“ I. 
TiMAR. Dated October 10th. (Complete.) 

90,208. "Improvements in and connected with electrical indicating, 
measuring, and recording instruments.” M. WADDELL. Dated October 10th. 
(Complete.) 

20,807. "Improvements in guides for trolley or collector pulleys on the over- 
head system of electrical tramways.” F. L. F. Boupry. Dated October 10th. 

20,818. “ An improved attachment to be applied to the new Scandinavian 
table telephones," S. Percy. Dated October 10th. : 

90,810. “ Troughs for electric cables" W. Sykes. Dated October 10th. 

20,821. “Improvements in the construction and arrangement of electrical 
resistance coils." W.G. Pye. Dated October 10th. 

20,928. “ N in or relating to dynamo-electric generators or trange 
formers.” J. K. Rohisox. Dated October 10th. (Complete.) 

20,846. “Improvements in the manufacture of incandescing electric lamps.” 
W. L. VoELKER. Dated October 10th. 

20,360. “Improvements in chimneys for incandescent or other gas, oils, elec- 
tric, or other lights.“ J. MARSHALL. Dated October 11th. 

20,338. “Ап improvement in incandescent electric lamps socket junction 
bodies." C. А. Swan. Dated October 11th. 

20,8:9. "Improvements in transmitters for Morse alphabet and printing 
i . CEREBOTANI and C. MoRADELLI Dated October llth. (Com- 
plete.) e 

20,990. "Improvements in apparatus for automatically connecting any two 
of a number of electric circuits branching from а central station." L. CERE- 
BOTANI. Dated October 11th. 

20,408. “ Ап improved electric lamp.” L. Coen and C. Сонех. Dated 
October 11th. 

20,112. "Improvements in electric railways working on the surface contact 
system.” R. LUNDELL, Dated October llth. (Complete.) 

20,438. ‘Improvements in means for holding shades or globes for electric 
and other lights.“ J. BaRKER, Dated October 19th. 

20:490. " Improvements in electric arc lamps." C. CrgwzeN. Dated October 


90,480. “Improvements in electrical distribution switch and fuse boards." 
A.Ja4RAy. Dated October 12th. (Complete.) 


20,193. “Improved electrical signalling system for railroads,” G. Beary. 


-Dated October 12th. 


20,50 4. Improvements in batteries or apparatus for producing ozone." 
С. A. SaHLsTROM. Dated October 12th. 

20,507. ‘Electric igniter for gas,” Н, vox ARNSWALDT. Dated October 12th 
(Complete.) 
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r 90,584. "High voltage electric lighting ceiling rose.“ T. S. McLaren. Dated 
October 18th. 

20,544. "A waterproof compound action electric bell.“ R. Bowman. Dated 
October 13th. 

90,549. “A portable electric incandescent coloured lamp or dark lantern for 
photographic purposes." A. L. ApaMs. Dated October 18th. 

20,605. “An apparatus for preventing sparking and making better contact 
with the conducting cable and trolley arm in electrically propelled vehicles." 
J. K. STANLEY. Dated October 14th. 

20,607. A system for translating and relaying telegraph cable signals." J. Р. 
Gorton. Dated October 14th. 

£0,615. ‘‘ Ар improved electric safety apparatus for lifts and elevators.” J. 
Busn. Dated October 14th. 

20,655. Apparatus for use in forming joint ends on electrical conduits, 
drain pipes, and the like.“ THE ALBION CLAY Co., Ltp.,and R. A. LAV TON. Dated 
October 14th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). | 


1,803. “Improvements in and relating to electric aro lamps." L. B. Codd and 
J. A. Codd. Dated January 23nd, 1898. Relates to arc lamps.— Brake regulating 
mechanism is constructed as shown. The carbon-holders are hung in guides 
by pairs of cords which pass over guide-wheels to opposite sides of a double 
pulley attached to a brake pulley. A chain or cord makes a complete turn 
round the brake pulley, and is attached at its ends to unequal arms of a lever. 
This carries cores below series and shunt solenoids, and is weighted so that the 
longer end, below the series solenoid, descends and slackens the cord when the 
lamp is not in operation, allowing the carbons to move together. When current 
is supplied, the series core rises, tightening the cord on the brake pulley, and 
turning this so as to strike an arc. 2 claims. 


1,912. “ mprovements in telephones." J. D. F. Andrews. Dated January 

th, 1898. Microphones are formed of carbon or other granules, dust, &c., 
enclosed in a space or spaces in a flexible or elastic washer placed between two 
membranes, a membrane and a block, or two discs separated by a membrane 
and having blocks on their outer surfaces, The elastic material may be formed 
of carbon dust or granules and a binding substance. Receivers are formed of 
various patterns in which the magnet may have a diaphragm at either end 
supported by their edges, or two diaphragms at each end centrally supported, 
The two diaphragms may also be separated by a coil without a magnet. The 
magnet may also have a tubular casing acting as an outer pole on a single 
diaphragm. The microphone and receiver may be combined as one instrument, 
a double coil being wound on the magnet. This form of apparatus may be em- 
ployed as a relay. 6 claims. 


2,021. “Electrical log recording Instrument for the cabin." P. Jensen. Dated 
January 25th, 1898. The hand is driven over the dial by electric means, that is, 
by a ratchet wheel advanced by а paw] arm on a bell-crank lever. At certain 
fractions of a mile the log completes circuit for a magnet and when contact is 
again broken a spring returns the pawl arm and rotates the wheel. A contact 
8 attached to an annular dial graduated reversely to the dial, and a knob is 
provided for adjusting this annular dial so that the hand touches it after a 

ven distance has been run and completes circuit for one or more alarm bells 
in various places on the ship. All these bells, except one, may be cut out when 
desired. Circuit is completed by the log, say at the completion of every mile, 
for an electro-magnet which, attracting its armature. pricks a hole in a paper 
band drawn forward by rollers actuated by the olock. А procker оп one of 


these rollers punctures the strip every hour by the side of the distance record. 
4 claims. 


2,040. An electrical fire call." W. Blenheim. Dated January 26th, 1898. 
Relates to a fire call system in which the firemen are rung up at their houses at 
the same time that an indicator is dropped at the fire station. A magneto 
generator sends alternating currents through the line wire to actuate the 
indicator at the central station. The bells in the flremen's houses are made 
with high self-induction, so that the alternating currents do not ring them, 
though they are connected to the single line wire. The alternating current from 
. the magneto generator throws a battery into circuit with the bells, which are 
then rung by this continuous battery. This arrangement prevents the firemen 
from being rung up by leakage currents. 1 claim. 


2,399. “ Improvements in secondary batteries." J. V. Sherrin. Dated Janua 

20th, 1898. Relates to electrodes of the kind described in Specitication No. 
16,516, д.р. 1896. One form consists of а central, solid, or hollow core, and con- 
ducting wires wound helically around it, and around the wires is helically wound 
8 strip of springy conducting material. The active material is packed in until 
it is fush with the belix, and outer rings of non-conducting material are placed 
on the ends of the electrode, or the electrode is enclosed in & wrapper of non- 
conducting material formed by winding a perforated strip of celluloid around 
it. Another form of electrode consists of & ribbed conducting piece, the ribs 
being preferably helical covered with & conducting strip, and provided with 
non-conducting material as described above. Another form consists of a cen- 
tral conducting cord, rings of ebonite, another ring or cushion at each end, but 
instead of the said cushion the electrode may have a strip of ebonite wound 
helically around it. Another form consists of & lead conductor arranged as a 
zig-zag bar with two side pieces and provided with slits. Around this is wound 
a helix of conducting or non-conducting material, and ebonite rings or their 
equivalent are fitted on the ends of the electrode. 6 claims. 


2,417. ‘Electric oirouit breakers.” М. Bowchet. Dated January 29th, 1898. 
(Date claimed under Section 10S of Act, 1988, July znd, 1897, being date of 
application in France.) A vessel is divided into two compartments and filled 
with mercury to a certain level. Each compartment is connected to one of the 
terminals. On lowering & plunger the mercury level is raised and the circuit 
is completed. The plunger may be controlled by hand or by means of an 
electro-magnet. The electro-magnet may be in the circuit and act only as a 
cut-out, or it may be in a separate circuit and be controlled from a distance, 
In one form the plunger is carried by the movable core of an electro-inagnet. 
The iron part of the electro-magnet preferably consists of three pieces, two 
forming part of the bobbin and the other a sheath. The core is connected by a 
rod to a lid or cover hinged on the lid by n spring 80 arranged as to hold up the 
cover and with it the core and plunger when the core has once been raised. 
An arrangement for preventing the core from being crossed down by the re- 
setting handle in places where a consumer is exceeding the maximuin current 
allowed, consists of а cam connected to the handle-spindle by a spring and 
normally held up by a spring. On turning the handle the spring is put in 
tension until the cam is freed from the spring. It then tlies round momentarily 
depressing the rod and plunger by forcing down the cover. Two or more of 
these appliances may be connected to form bi-polar, &c., cut-outs, or switches, 


and the parts may be so connected that the movement of one affects ell the 
others. 9 claims. 


PRU: “improved means for чаиг the working of lifts, motors, and other 
appliances oporated by electric energy.” A. Key. ated January 29th, 1898. 
Relates to means for controlling the flow of an electric current, and is especially 
AE for use in connection with motors for working lifts or hoists, the 
object being to avoid shock or jar and sparking upon applying the current. The 
controlling device consists of & tank containing water, preferably rendered 


slightly alkaline, in which are fitted two insulated electrodes, which are closed 
together at their upper part, but diverge, as shown, at their lower part. These 
electrodes are connected with the circuit, and are separated from each other b 
& diaphragm, which is &ttached to one end of & weighted lever pivoted 
connected by a link to the starting switch, so that when the switch is moved, the 
dis pbragm is gradually raised, and allows the current to pass through a layer of 
liquid which, as the diaphragm rises gradually, decreases in width until the 
diaphragm rises to such a height that the pivoted piece falls and connects the 
two plates directly together. danh - rot connected to a lever is provided to 
retard its movements to a certain extent. 3 claims. 


2,423. “improvements in the manufacture of filaments for incandescent eles- 
" R. Mullard. Dated January 29th, 1898. Relates to incandescent 
lamps. Filaments of high resistance are made from carbides of calcium, barium, 
strontium, iron, zinc, copper, aluminium, magnesium, manganese, boron, or 
silicon, which may be mixed with coke, graphite, or retort carbon. 
materials reduced to impalpable powder are mixed with tar, or cellulose, and 
zinc chloride solution, or other binding materia), and squirted, carbonised and 
mounted as usual. Sclaims. 


8,428. “An improved electrical for cucrents of high potentia! and 
varlable frequency." А. Wydts and 0. M. Dated January 29th, 1888. 
Relates to induction coils for currents of high potential and variable frequency. 
The primary coil is wound on a core and enclosed ір a glass or like tube. It is 
supported on washers so that a space is left for insulating material. The 
secondary winding is composed of а series of coils built up as follows: A tube 
of paraffined paper or the like is formed on s mandrel or core, and a coil of 
wire wound on, each turn being teparated by insulating material. A layer of 
paper is placed on this coil, and then a second coil is wound, and so on. The 
coils are then immersed in a hot solution of paraffin in petroleum. The coils 
are then placed in position in the tube and the whole placed in a vessel con- 
taining a similar solution which sets to a jelly on cooling. The secondary wires 
iesue through insulating tubes preferably formed of double tubes separated by 
шаир material. The interrupter consists of a vibrating arm mounted oma 
spring. It carries a contact dipping in a mercury cup at one end and an arma- 
ture at the other. The current is supplied through an adjustable contact and 
spring. The frequency is varied by sliding the contact on the spring. 4 claims. 


2.488. “ Improvements in electric contacts, suitable for railway signatiing and 
other purposes.” R. Burn aud A. C. Brown. Dated January 3'st, 1598. Relates 
to atrain-opernted electric contact, consisting of wire tufts or brushes which 
are fixed on suitable supports close to one of the rails. When a train passes, 
the wheels make contact with the brushes and complete the signalling or other 
controlling circuit from the brushes through the rail to earth. The invention 
is stated to be applicable for the following and other similar purposes :—For 
closing a circuit through an audible or other signalling instrument, and through 
contact mechanism operated by the ordinary signal lever, the circuit being 
completed through different signalling instruments according to the position of 
the lever; for putting outdoor signals to “danger ' and locking them, and for 
unlocking them by a second contact when the train has passed out of the 
section; for locking and unlocking signals and block instruments in cabins; 
for actuating audible ard visible signals in cabins to indicate whether the 
section is“ blocked " or “clear”; for actuating audible line signals during fogs, 
&c., and for actuating alarm bells to signal the approach of trains at level 
crossings, kc. The provisional specification also states that the brushes may 
make contact with an insulated rim or flange on the train wheels, for actuating. 
a signal on the engine, &c., or for the transmission of power for motor or other 
purposes. 8 claims. 


8,479. ''Improvemonts ja terminals for electrical connections, especially adapted 
inoandesoenos lampholders." G. Byang and H. Bevis. Dated January 31st, 1 
Couplings applicable to the plunger carriers in holders for incandescent lamps. 
In one form a screw projects from a flat side of the plunger carrier and is per- 
forated transversely to receive the end of the conducting wire, which is 
clamped by ascrew cap. The face of the cap may be recessed to draw the free 
end of tte wire partly around the screw. In another form a transversely per- 
forated screw enters a hole in the plunger carrier; the wire winds on the screw 
when this is turned. In other forms, the conductor is passed through a hole in 
the plunger carrier into a hole in the head of a screw inserted in the carrier, or 
between the eccentric head of & screw and the body of the plunger carrier. 

5 claims. 


2,485. ‘An Improvement in electric aro lampe." С. Oliver. Dated January 
81st, 1898. Relates to arc lamps. A lamp has a tapered rod connected with the 
carbons and acted on by a clutch connected by a horizontal lever with the cores 
of shunt and series solenoids, between which the lever js centrally pivoted on & 
stationary support. In order to render the action of the solenoids on the are 
uniform in all positions of the tapered rad and clutch, a weighted cord or chain 
is attached to one end of the lever and to one carbon carrier, so that its weight 
is gradually transferred from the lever to the carbon carrier as the carbons аге 
consumed. . In modifications, instead of connecting one end of the weighted 
cord to a carbon carrier, it may be attached to a pulley which is secured to the 
supporting pulley; the weighted cord may be replaced by a tension spring. 8 
claims, 


8,8584. ''improvements ia the manufacture of electric glow lampe." W. L.-Wise. 
(C. Ploper, Germany.) Dated February Ist, 1898. Relates to incandescent 
lamps. Filaments are made of metallic thorium or alloys of this with metals 
of the platinum group, and are heated in the residual air in imperfectly 
exhausted bulbs to oxidise their surfaces. Other metals, the oxides of which 
have high light emitting power, may be used instead of thorium. 1 claim. 


2,723. “improvements in eleotrio aro lamps." Н. Orudgington. Dated Feb- 
ruary 2nd, 1898, Relates to arc lamps. In a brake lamp the carbons are hung 
from a pulley on a brake wheel, the upper holder being the heavier. The brake 
wheel is partly surrounded by & brake band or chain, the ends of which are 
attached to the short arm of an armature lever and to a drum provided with & 
weighted arm, the lever and drum being mounted independent y on one axle. 
The armature lever is acted on by a differentially wound magnet. When its 
longer end is raised, by the action of the series coils, its shorter end pulls the 
brake band, turning the drum so as to raise the weight and turning the brake 
wheel so as to strike an arc. During burning, the weight slowly falls, turning 
the brake wheel and feeding the carbons together, unti] an arm of the drum 
engages and raises a screw on the short arm of the lever, slackening the brake 
band and allowing the brake wheel to rotate. The drum may be acted on by & 
spring instead of the weighted arm. 8 claiins. 


ne, 


8,566. “improvements in and connected with electric safety fuses.” J. Gray. 
Dated May 6th, 1899. A hollow screw is inserted from the underside throu 
the insulating base into a terminal block or bus bar or main conductor bl 

A vertical hole is formed through the terminal block and a pinching screw 
entered into this hole. 4 claims. 


8,632. “Aun improvod high insulation electric lampholder." F. W. Heaton and 
N. Smith. Dated May 8th, 190. Relates to a method of fixing terminals in 
bayonet or other slotted or screwed lampholders. The cords pass together 
through the collar grip, and then separate to their respective terminals. The 
pinching screws are recessed, which prevents the terminals from falling through. 
4 claims. 


10,216. “Improvements in electrolytic apparatus.“ М. Haas. Dated May 15th 
1899. Relates to improvements in an apparatus for the manufacture of 
bleaching lye. The liquid is alternately separated into two different streams, 
and afterwards united again so that whirls are formed and a good mixture of 
the liquid is attained. 2 claims. 


10,616. ‘improvements in incandescent electric lamps." С. I В. E. Monges- 
Dated May 23rd, 1809. (Date applied for under Section 108, Act 1883, October 
27th, 1898, being date of application in France.) Consists of an intimate 
mixture of metal or other conductor with & non-conductor, such as alkaline 
earth, for the filament of the lamp. 2 claims. 
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No. 1,145. 


ELECTRICAL MANUFACTURERS AND 
THE LABOUR PROBLEM. 


One of the chief problems our English manufacturers of 
electrical machinery have to face, and which appears to 
present increasing difficnities, is the supply of workmen. 
To those behind the scenes, it was somewhat startling to 
hear that the British Westinghouse Company proposes to put 
down works and employ 5,000 men in the manufacture of 
electrical appliances. It is a comparatively easy matter to 
build the works, and to purchase the tools to fill them, bat 
the building up of an army of workmen is quite another 
matter. If we go over the works of any of the leading 
manufacturers in this country, we find employed in them a 
large number of mechanics, turners, fitters, and machine 
men of much the same class as are found in ordinary shops 
where engines or machine tools are manufactured; but in 
addition to these, we have workmen employed on the daties 
peculiar to electrical engineering, such as the various winding 
and insulating operations, the erecting, coupling up, and 
finishing of dynamos, transformers, lampe, and similar 
matters, whera all must have some knowledge of the peculiar 
requiremei ta of electrical apparatus, such as the necessity for 
the careful sub-dividing of the iron cores to prevent waste 
currents, the careful insulation of the turns of winding 
from one another, and во on. 

As regards the supply of workmen for the first or 
mechanics class, electrical manufacturers have to take their 
supply from the great body of fitters, turners, and engine 
erectors who are to be found all over the country. At the 
present time there is no supply of trained workmen of this 
class. It is not an exaggeration to say that every man who 
is a fair workman, and a good many who are indifferent 
ones, are in full work, the only men out of work are either 
bad workmen, or notoriously bad time keepers. 

Of late years, in all well-equipped shops, there has been 
an increased use of automatic machinery; that is to вау, of 
various forms of lathes and small tools which are worked 
on the “ Stop system, the tools and stops of which can be 


adjusted by a foreman, and the manipulation of which is 


left to boys or the younger class of labourers. This has 
somewhat redaced the difficulties due to the paucity of 
turners, bat even with automatics it takes some considerable 
time to train a lad to work them to their full rate of output. 
It is abundantly evident, therefore, that as regards this class 
of workmen, those who talk во glibly of establishing works 
on а large scale, will find that they are brought to a dead 
stop so soon as they attempt to get the men together to work 
their tools and do the mechanical portion of the erection. 
There is undoubtedly a paucity even of this class of work- 
men, 80 that new works cau only be filled up by importing 
men from abroad, or by bribing them to leave other shops. 
There is not much probability of the latter course being 
adopted. For the last two years, in fact, ever since the great 
strike, very considerable solidarity has existed between em- 
ployers in engineering shops, and any attempt on the part 
of a new firm to bribe workmen to leave good places would 
be so bitterly resented by the general body of existing 
employers, and probably by the workmen themselves, that it 
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is not likely to be carried out to any considerable extent. 
As regards the other class, i.e., the winders, who do not 
require such a careful mechanical training, but who must be 
intelligent, careful, cleanly and neat in their habits, and 
quick to observe the causes of short circuits or other troubles 
which follow on careless workmanship, there is undoubtedly 
a considerable supply of labour from which electrical work- 
men may be recruited. There are plenty of sharp lads born 
in London whose prospects of living a useful and comfortable 
life are much improved by taking up this branch of work. 
The Londoner is a sharp and intelligent observer, and he 
does not take long to train for this work. The chief diffi- 
culty in dealing with a Londoner is that, if you remove him 
into the country he feels, especially when young, the dullness 
of living in a country town as compared with the oppor- 
tunities which exist in the metropolis for amusement on the 
Saturday evenings and Sunday. 

This brings us up to the second question connected with 
this highly important matter of the supply of workmen. 
Employers will be well advised if they realise after all that 
their workmen are human beings, who require some change 
from the monotony of their daily toil; those who have 
already realised this, and who have provided reasonable 
means of recreation for their men have, we think, already 
reaped their reward in finding it much easier to obtain a 
supply of men than those who have done nothing of the 
kind. A country town possesses considerable advantages for 
the establishment of electrical works. As a rule, there is 
not nearly #о much fog or darkness as in the great centres 
such ав London, Manchester, Sheffield, or Glasgow. The 
work can therefore be carried on under better conditions. 
The air is not nearly so damp, satisfactory insulation tests 
can be obtained without the necessity of the work having 
to be previously placed for many hours in the drying 
oven. o doubt due to these advantages, there is a 
tendency on the part of electrical manufacturers to move 
out of large towns, and we think we shall be doing good 
service to those who have already moved out, and to those 
who intend to do so, when we point out how important it is 
that they should, when they establish their new works, 
thoroughly consider the question, not only of the comfort of 
their workmen, but of the providing of reasonable means 
of passing their time, not only in the long winter nights, 
but also in the summer evenings, where outdoor recreation 
is possible. 
arranged classes, by clubs and lending libraries. may 
even go ғо far as to suggest that where the magnitude of the 
works permits of it, the employers should assist in the 
establishment of a concert or music hall. 

As regards the summer, every help should be given to the 
men for the establishment of cricket and sports’ clubs. The 
possession of grounds comprising a well laid out cricket 
field, cycle track, and gymnastic appliances, is a good 
method of keeping the men in good health, and conse- 
quently in the best condition to do their work in the manner 
most satisfactory to their employers. 


WE have recently noticed several pro- 
posals for changes in the names and 
dimensions of the practical electrical units, 
made in both American and French papers; and an article 
in |’ Industrie Electrique, of September 10th, carries the dis- 
cussion a stage further. Of the articles to which we have 
already called attention, the two principal ones have appeared 
in the Electrical World of New York, and in l’/ndustrie Elec- 
trique respectively. The article in the latter journal, to 
which we are now referring, is signed by M. E. Hospitalier, 
and contains a long letter from M. Blondel, who informs us 
incidentally that the article in the Electrical World was from 
the pen of Mr. Kennelly. It appears that these three writers, 
and, we presume, the editorial authorities of their journals, 
are agreed upon the desirability of the following three 
steps : — 


Nomenclature of the 
C.G. 8. Units. 


The winter evenings can be dealt with 1 well- : 
e 


1. The adoption of names for the C. G. S. electrical units. 
2. The abandonment (by degrees, and in some way calcu- 
lated to cause as little inconvenience as possible) of the 
present * practical" system, based on a set of derived 
units whose values are 10? C, 10 11 G, S, respectively. 
8. The creation of prefixes for a limited number of powers 
of 10 (multiple of 3 exclusively, and particularly the 
multiple 10?). 
There is at present no sort of agreement as to what these 
names are to be, but there is some indication that a serious 
attempt will be made at the Paris Congress of 1900 to get 
acce proposals to be made on this point. There can be 
no doubt that if all names and all derived units had to be 
devised for the firet time, M. Blondel's terms would be 
preferable to those which are in use; ard that names for 
the С. С. S. units would be exceedingly convenient. The 
inconvenience of a cbange is, however, very serious. 


IT frequently happens that a significant 
and suggestive experiment, described 
perhaps in some little-known foreign 
journal, is lost sight of by the generality of physicists in 
this country, simply because the original observer is himself 
too remote to bring it forward. To overcome this difficulty, 
Fellows of the Physical Society who happen to have the 
necessary resources are now invited to prepare the experi- 
ment and to exhibit it at one of the ordinary meetings at 
Burlington House. The idea is not altogether a new one, 
for the Physical Society have always shown their appreciation 
of exhibits and demonstrations of this kind. The present 
invitation is given with a view to extend the custom, and, if 
possible, to make such exhibitions one of the features and 
pleasures of each meeting. The first piece of apparatus 
that excited attention last Friday was a lantern with а 
hissing arc and hygroscopic slides, designed to illustrate 
absorption and the colours of thin films, By means of a 
universal carrier the slides were set at different angles; and 
an ingenious mechanical device, acting for short periods, 
properly timed, enabled the hygroscopic condition to be 
intermittently dispelled. Under these conditions, the 
thickness of film is proportional to the cosine of the angular 
displacement, and the visibility is a function of the optical 
intermittence. This lantern was also used for projection pur- 

„but not with equal success. A paper by Dr. 8. 

ichardson on ** The Magnetic pals pig of the Alloys of 
Iron and Aluminium,” was onl in abstract; this is by 
far the best method of presenting such papers. The author 
has obtained B—H curves for various alloys through long 
ranges of temperature, from the solidification point of 
CO, to red heat. Mr. G. L. Addenbrooke’s model, des- 
cribed as “Illustrating a number of the actions in the 
flow of an electric current,” led to a discussion on the 
old problem of the value of mechanical analogies in di- 
monstrating electrical quantities. Since it still leaves 08 
with such phrases as the flow of an electric current,” 
we are rather inclined to think there is, even now, some- 
thing adrift. Of course, the model is intended to indicate 
that there is no “flow” in the wire, i.e., no current, in 
the flaid sense. And we should have thought that, 4 
fortiori, there was no “flow” of the “flow.” The repeti- 
tion by Mr. W. Watson of some experiments by Prof. 
Lecher was a pleasant climax to a very successful meeting. 
Nobody, however, seems to have pointed out that the 
climbing of the discharge up the splayed wires is 8 
comparatively old phenomenon. We have an idea that 
Ferranti invented a lightning-gnard on this principle. 
Certainly Elihu Thomson did (American Patent No. 
434,961, August 26th, 1890), for he explains that the 
arc во established will rise to the upper and wider 

rtion on account of the current of air established 

y the heated flame, and will be bowed and eventually 
broken at the арр portion of the space.” А few years 
later Siemens & Halske (D. В. P. No. 91,133) made some 
improvements along the same lines; and in Dingler“ 
Polytechnisches Journal, page 215, 1897, will be found " 
very beautiful photograph of the discharges ascending the 
deviating conductors. 


Physical Society 
Meeting. 
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: | LIN Air, under pressure, enters from the main pipe, through the 
RAe ee tenn connection, A, and passes through the passage, T, to the 


interior chamber, c. This chamber contains a valve, 8 P, 
(Concluded from page 682.) held closed by a spiral spring, and the spindle of this valve 

To each of these parts wires, connected to a solenoid, the is prolonged upwards and inserted in the spindle, F, of the 
core of which forms, or is connected to, the valves con- armature, B, of the solenoid, F has a conical seating, so that 
| it may act as the exhaust valve. On the solenoid, м, 
becoming energised, the armature, B, is attracted ; the spindle, 
F, then clcses the exhaust passage, and, overcoming the 
influenoe of the spiral spring, c, pushes the spindle, s P, 
off ita seat, thereby admitting compreesed air through the 
passage к to the space above the piston P. The pressure 


T 
a 
E 
h 
ү 


trolling the inlet and outlet of the air in the cylinder, are exeroised by the air thus admitted above P propela the piston 
attached. These wires serve to convey electrical energy im- forward, and as the rod connected with it is also connected 
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Fig. 6.—ImtERIOR оғ Branar Олвія wrTH ÉLEOTRO PmEUMATIO LOCKING Евами. 


parted to them in the box. The'action in relation to with the lever operating the Wo arm, the action results 
the signal movement will be made clear on reference to fig. 5. ia placing the arm in the all-olear position, in which 
| р 
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it remains so long as the pressure of the air is sufficient 
to counteract the counterbalance weight of the signal. 

On the electric circuit being interrupted, the armature B, 
under the influence of the spiral spring с, is raised, and the 
admission of air from the main inlet, А, is cut off. By the 
same action which secures this, the exhaust passage at E is 
opened, thus allowing the pressure of the air in the cylinder 
s с above the piston Р to be reduced to the normal, or that 
at the port H. | 

The point motor is operated in а somewhat similar manner, 
with this difference, that the air piston, which moves the 
points in the same manner as, in the signal motor, P moves 
the signal, is not returned under the influence of a counter- 
weight, but by air pressure on the opposite side of it. It 
consists, in fact, of two signal motors, but instead of these 
operating the pointa direct, they operate a slide valve, thus 
admitting compressed air to one side or the other of the 
piston head. The electric circuits are so arranged, that when 


one magnet is energised, the other is free. The first portion. 


of the piston travel unbolts the points; with the continua- 
tion of the movement, the points are thrown over and locked 
in that position, ard at the final portion of the movement а 
circuit in the indicator box fixed in the signal box is oom- 
leted. The completion of this circnit releases an electrical 
ock on the lever, and thus allows the operator to complete 
its movement. | 
We have now to look at the means by which these parts 
are operated. The action is not effected, as will be readily 
conceived, by the movement of the ordinary point and signal 
levers. One of the purposes in view in the establishment of 
this system is to save labour in manipulation; another is to 
economise time, and a third is to save space. Fig. 6 shows 
the point and signal frame, which has been installed at 
Bishopagate. It consists of 88 levers, and has space for nine 
more if required. It is 10 feet 8 inches long, and, of the 
38 levers, 12 work 25 semaphores and ground disc, and 26 
work 43 points, one facing point lock and bar, and two lock 


bars. With the ordinary form of signal lever no less than 


58 would be required, occupying, it is unnecessary to say, 
a much larger space. The lever employed is really an elec- 
tric switch or commutator, having certain electrical and 
mechanical connections, by means of which the various 
circuits may be operated and interlocked. Thus, if a par- 
ticular point lever is moved, the current, on throwing over 
the signal lever, pervades one group, and thus operates one set 
of signals, whilst another point lever would in like manner 
admit of the operation of another group of signals, em- 
bracing, possibly, one or more of those operated by the lever 
previously referred to, but applicable to a different arrange- 
ment of route. It will be clear that with euch an arrange- 
ment various combinations are perfectly feasible and easy. 
Fig. 7 represents a section of the frame with two levers 
only, and which may be seen at the Westinghouse Brake 
Company’s works at King’s Cross, or at Messrs. McKenzie 
and Holland’s Signal Works at Gloucester. The lever to 
the left is a point lever, and that to the right is a signal 
lever. With the points in one direction one set of signals 
can be moved, whilst if the points are in the opposite direc- 
tion another set can be operated. If the points are in a 
position for a train to move in one direction only, the 
mechanical interlocking of the two levers is such that the 
signal lever can only be moved in a corresponding direction. 
Each lever is some 5 inches long. It is keyed to a hori- 
zontal shaft, of which the portion nearest the lever is 
employed to work the mechanical locks, which are in all 
essentials identical with the system of locking generally in 
use; but, in addition, the Westinghouse system affords a 
second and electrical means of locking the levers. Each 
of the horizontal shafts carries an extension, to which are 
keyed certain locking bars or sectors, which are arranged to 
work in harmony with the electro-magnets seen immediately 
below this portion. These magnets are in circuit with wires 
which come back from the point or signal controlled by that 
particular lever, and it is only when this current has reached 
the frame that the action desired by the operator can be 
completed. Thus, when a signal has been taken off, and 
again placed at danger, no change can be made in the frame 
which could conflict with that previously made until the 
signal has assumed the danger position, and sent a current 
through the signalling lever magnet, and so released the lock 
on the sector. Point levers require to Ъз operated under two 


motions—the pull stroke cannot be made in one. The first 
portion of the movement interlocks the lever with one of the 
sectors, and until this is released by the return current, which, 
as previously explained, is only sent from the“ point itself 
on the completion of ita tarnover and the operation of the 
bolt, the full stroke cannot бз completed. 

The operation of the frame is thus as follows: — Having 
ascertained the route of the train, the signalman places all 
the switches, or combinations of switches, involved, in the 
necessary positions, by the movement of the various switch 
levers, This he is unable to do unless all the signal levers 
which interlock the switches involved in the combination are 
at the normal position. Hethen moves the signal lever con- 
trolling the signal arm governing the train, thereby locking 
the switches and admitting air to the signal cylinder. If 
any circuit is damaged, or a battery out of order, or if the 
air pressure is insufficient, the signals affected go to danger 
and remain so until the defect is remedied. 

It will be clear from the short description which we have 


been able to afford of the operation of this system that it 


possesses certain advantages over the system generally in use 
in this country. In addition to those previously referred to, 
we have the abolition of signal wires and point rodding. The 
wear and tear of the signal is not so great, its action being 
more graduated and accompanied by lees jarring. The position 


_ of the signal arm is always the same when pulled off, and is 


not subject to variation consequent upon the contraction of 
the wire by fluctuation of the temperature. Where con- 
venient, a large range of roads and signals may be o 
by one man from one central point. The system in iteelf is 
a valuable one, well thought out, and ing many advan- 
tages. It is, of course, applicable to sections of line as wcll 
as to station yards. A central generating station can supply 
the requisite pressure of air to serve other groups of signals 
or points than those within its immediate neighbourhood. 
The drawback, if any, resides in the fact that the requisite 
pressure of air must be maintained, as must also the elec- 
trical pressure. There must be no leakage in either respect. 
The seating of the valves and the working ability of all 
{в must be accurate. The abzence of this does not entail 
anger, for in case of failure the signals, as stated, fall to 
the danger position. But on a busy line stoppage of traffic 
is impossible. We do not assume that such gear as that we 
are discussing is more liable to derangement than the appa- 
ratus now in use, but when failure does arise, apparently 
it requires the immediate presence of a mechanic to 
adjust it. With the signalling gear generally employed 
on British railways, defects can usually be temporarily 
adjusted by those who are on the spot. Saving in labour 
is undoubtedly to be desired. The operation of many of our 
signal boxes as at present equipped must entail severe physical 
strain, and if this can be avoided, it ought to be. Whether 
there would, in the employment of such a system, be a 
gaving in the number of men employed at present, i8 probably 
an open question. Wherever the signal box is, there a man 
must be in order to direct the traffic. It would be easier 
for him to operute the signals and points by the electro- 
pneumatic than by the сот means, but in point of cost 
there would appear to be little, if any, difference, except in 


the case of large stations. The system not only insures a 


satisfactory operation of the signals and points, but by the aid 
of the return signal on the completion of the movement of 
the point or signal, prevents the signalman from making a 
conflicting movement. It may, of course, be argued that 
this is practically assured under the existing mode of working. 
Grantiog this, there are still features attending the electro- 
5 Eystem which make the experimental test at 

ishopsgate worth studying, and it is one which we shall 
watch with interest. 


AN ELECTROLYTIC METHOD OF SHARPEN- 
ING FILES. 


By BHERARD COWPER-COLES. 


THOSE who are accustomed to use files know only too well 
bow quickly they lose their cutting edge, or become clogged 
when employed for certain classes of metals and alloys. 
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A file card will clean a file in many cases with difficulty, 
but will not sharpen the cutting edges. The only process 
that has been successfully applied to the sharpening of files 
up to the present, is Tilghman’s steam sand blast; fine sand 
is projected on the file with a steam pressure of 150 lbs. 
through rubber hose fitted with cast-steel nozzles. The 
harder the surface to be operated op, the greater is the re- 
sistance offered, and the more vigorous is theaction of thesand. 

It occurred to the author that cutting edges might be 
readily sharpened by dissolving off electrically a thin and 


even film of the steel. A large number of experimenta 
were made for the purpose of determining the best ocon- 


ditions. The effects of various current densities and elec- 
trolytes upon the cutting edges of the files were recorded by 


ү | hes 


Bronx. AFTER. 


means of impressions taken ‘on leadifoil, and also by taking 
micro-photographs, some of which are now reproduced. 
Another method for recording the resulta obtained was to 
take gutta-percha moulds from which electrotypes were pro- 
duced. Current densities were tried varying from 1 to 500 
amperes per square foot, and with variations of time from 
five minutes to 60 hours. A large number of electrolytes 
were also experimented with, including cyanide of potas- 
sinm, ferric chloride, ferric sulphate, and solutions of sul- 
phuric acid of different strengths; the best resulta were 
obtained with a solution of ferric chloride with high current 
densities. | 

The following two micro-photographs show а cross-cut 
file before and after treatment in а solution of ferric chlo- 
ride; a current density of about 500 amperes per square 
foot was used for 15 minutes. 

[An electrolytic process of re-sharpening files is described 
in Kempe's “ Engineers’ Year Book," page 318 (1899 
edition).—Eps. ELEc. REV. 
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ELECTRICAL DISTRIBUTION OF MOTIVE 
POWER. 


TurS subject, which quite recently was briefly treated by us 
in these columns, has been brought before the Manchester 
Association of Engineers by Mr. J. 8. Raworth, who at once 
admits the difficulties in the way of obtaining exact data. 
This scarcity of data is obvious in the Appendix to the paper, 
in which numerous tables are given of great value, so far as 
they go, but it is a characteristic commentary on these, that 
the motors tabulated, and the data given for them, are all of 
foreign origin. Are British motor makers unprepared to 
publish the efficiency of their productions ? 

The author refers principally to supply for motive power 
from local supply service, and from a general power distri- 
bution service, The latter source of supply might have been 
more fully treated, particularly in view of the possible 
sanctioning by Parliament of the various large schemes 
which were unsuccessful last session, for there ought to be a 

quantity of available data regarding these schemes. 
. The subject of the paper is а mixture of several distinot 
Inquiries, all bearing upon each other, but still capable of 
Beparate treatment. The cost of electrical energy delivered, 
the cost of motors and their efficiency, the sub-division of 
the power, the efficiency of mechanical distribution; all 
these enter into the question, together with other points apt 
to be overlooked, such as valuable space occupied by boilers, 


engines, chimneys, coals, ashes, and all the pipes, pumps, and 
80 OD, © коюн with a steam plant. With all these [д ч 
to take into account, when an engineer is called upon to 
advise upon the adoption of electrical distribution of power, 
it is no easy matter to present the whole case, for or against, 
in a convincing and conclasive manner. 

We think the best way to put the matter for a general 
pores distribution scheme, is to assume a case. Take a town, 
or instance, in which there are, say, 50 power users of steam 
plants, with a total indicated power of, say, 2,500 нр. In 
the 5 of this power we shall find at least 50 men 
employed as attendants, and 50 engines, with, say, 60 boilers, 
and all their appendages. All these separate plants will 
require, in the aggregate, some acres of space, and ran into 
a large amount for maintenance. 

Now, if into this town we introduce a general 
power supply by electricity, we could run a 
central power pan of the highest efficiency to 
supply the whole place with, say, three engines 
and dynamos, four boilers, and not more than a 
dozen men. We cannot here go into the figures 
of such an instance, bat those who care to do 
£o, will бод that there cannot be a clearer case 
made ont to show that electrical distribution 
enables, power to be delivered within a certain 
area at a cheaper rate than it can be generated 
by steam plants scattered over the district. 

This example illustrates fairly what is meant 
by a general power distribution service. It 
could not offer much inducement to the large 
power user, who can employ large economical 
engines, but to the thousands of users it would offer 
many advantages and at the minimum cost. 

This system might be called the primary distribution. 
Laying on the power from a centre to many consumers, 
it is not a question зараа by the efficiencies of motor 
shafting, and so forth. It is when we come to consider the 
question of distributing the power inside the works, or 
what might be called secondary distribution, that compli- 
cations arise, 

The two distributions must be considered apart; the first 
ged the generators of the power, the second the users of 

e power. 

There can be no doubt that the time is ripe for the 
establishment of primary distribution systems, and there 
need not be much difficulty in the substitution of the electric 
motor for the engine and boiler. As to the secondary 
distribution, that is settling down by itself in every day 
experience. 

he main question is one of sub-division. Extreme sub- 
division means small motors and no shafting, large motors 
introduce shafting, that is the difficulty. Small motors are 
leas efficient than large ones, hence we have to decide between 
small inefficient motors with no shafting, and large efficient 
motors with shafting, which probably wastes much more 
than is gained in the motor, an] Mr. Raworth’s reference to 
the steam engine of high efficiency wasting its power on 
shafting and belta, applies equally to the large efficient motor 
driving shafting. 

This is proved conclusively by the resulta of a test recorded 
in the paper which we quote :— 

The engine, which is a “D Universal, is capable of indicating 
45 н.р. It drives 288 feet of 24-inch shaftiog, and 46 belts. 

The indicated horse-power required to drive the shafting and idle 
belts is 9:1, equal to 6,788 watts. 

The average load (indicated) is 17 E.., and the maximum load 
90 н.р, consequently the a efficiency is only 47 per cent. 

Another line of shafting of the same siz (24 inches), and 144 feet 
long, driven by a motor, takes 2,570 watts; but in this case there 


we must add seven belts at 67 watta each = 469, 
3,039 watts. If this be doubled, to make the comparison fair with 
the steam engine driving double the length of shaft, we obtain a 
total loss of 6,078, as compared with 6,788. 

This result is much more favourable to the steam engine than is 


commonly supposed. 


We run know upon what grounds any other result oould 


Sub-division, we believe, will be carried ont in moat cases, 
down to 1 or 2 H.P., with possibly certain limitations, as, for 
example, in the driving of lathes, 

For primary distribution it is debatable whether polyphase 
or continuous current is better. Much can bs said on both 
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sides, but we are inclined to think the continuous current has 
the best of the argaments. Much depends on the magnitude 
of the scheme. 

As Mr. Raworth has collected a number of tables of value, 
we shall refer to these in another article. . The paper is ad- 
mittedly incomplete, but it will have served a g ио 
if it raises an interest in this promising line of electrical 
engineering activity. 

The municipal supplies now at work are governed by con- 
ditions totally different from those which would apply to a 
pure power supply, so that it is of no value in the discus- 
sion to refer to results of the working of those plants mostly 
supplying light. 

he author's enthusiasm carries him so far as to attempt 
running cotton and other large mills by motors, but we 
doubt if the large well-managed engines can be beaten. 
There might be а saving in distributing the power elec- 
trically inside the mill, but to go во far as proposing to 
compete in these cages seems to us like attempting to drive 
in the thick end of the wedge first. 


THE SULLIVAN SIGNALLING GALVANO- 
METER. 


As the result of Admiral Dewey’s cable experiences last year 
(after the destruction of the Spanish fleet in Manila 
Harbour), when he failed to communicate through a cable 
which he һай grappled and raised, Mr. Sullivan set to 
work to design an instrument and a system which 
would enable a naval commander in war time to readily 
establish communication throngh any submarine cable, 
whenever the exigencies of the case might require it. 

As is well known, the Sullivan galvanometer as at present 
used in the Navy, and by the cable companies generally, is 
very Suitab'e for mirror speaking purposes when used in 


. Fic. 3. 
conjunction with the ordinary auxiliary apparatus hitherto 
1 


found necessary, viz., condensers, switches, or short-circuit 


іесев, and in some cases sending shunts. It has, indeed, 


n successfully applied on board ship as а syphon recorder, 
which is the first instance on record of such an instrument 
being used on the high seas. 

Recognising, however, that the ordinary signalling arrange- 
ments would hardly suit the requirements of ‘the Naval 
Service, Mr. Sullivan set to work to so modify his galvano- 
meter as to enable the before-mentioned auriliary instru- 


ments to be dispensed with, and a thoroughly ical and 
reliable apparatus to be available, which would be equally 
suitable for receiving m on any length of cable. 
Owing to the fundamental difficulties of the case this was 
not found to be an easy problem. Briefly stated, on short 
well-insulated and comparatively non-inductive cables, 
practically the full impulses transmitted reach the distant 
end at once, and the received signals may be represented 
diagrammatically thus (fig. 1). But on long cables, o 
to the retardation due to the electrostatic capacity a 
absorptive power of the insulating material sarrounding 


Fia. 1. 


dL. 


— мы NS 
Fia. 2. 

the conductor (which retardation increases as the square of the 
length), the signals tail and lose their individuality, reaching - 
the distant end of the cable more or leas weak, aluggi 
and wave-like in character, as shown by noe To this re- 
tarding effect is super-added the inertia of the suspended coil, 
and hence it has been necessary hitherto to employ signalling 
condensers (or some other curbing device) to compensate 
retardation as much а ровы 80 as to render the received 
signals more defined legible. 

It will be noted that the two damping devices which Mr. 
Sullivan employs, have a very different function and action. 
The damping of the frame on which the coil is wound is 
due to the powerful opposing currents set up in the coil 
B „ ав it swings in the field of the permanent magnet. 

he camel’s hair brush, on the other hand, gives mechanical 
or frictional damping, the effect of which is to retard move- 
ments of the coil, until the received impulse, or signal, or 
wave, has attained a potential sufficient to give the coil a 
more or less rapid swing; thus the effect resembles a smart 
blow, and not a blow followed by a push, as would be 
the case without the camel hair brush. In his galvano- 
meter Mr, Sallivan has utilised these two effects and made 
them in great measure counteract each other; that is to say, 
the electro-magnetic sluggishnees of the coil is atoned for by 
the mechanical or frictional damping. 

By no adjustment of the brush, however, could the sluggish- 
ness be во overcome as to get sufficiently sharp well 
defined mirror signals on very long cables under the condi- 
tions aimed at, but finally success was obtained in the 
following manner, viz. :— 

1. By reducing the electro-magnetio damping of the coil 
system. 

2. By increasing ita mechanical damping. (This is done 
by employing two camel hair brushes.) 

8. By increasing ita control. 
` The flat spring suspension, by which the desired result was 
obtained by Mr. Sullivan, is very eff.ctive. А round wire 
suspension has, we believe, been suggested for such a 

urpose, but, so far as we are aware, a flat spring with its 
ter control has never before been suggested or used for 


- 9 
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pared with the ordinary signalling galvanometer, 
the advantages of the Sullivan type are :— 

1. It is exceedingly simple, no auxiliary instruments 
beyond a battery key and a few cells being required for 
receiving messages through cables of any length. 

2. One and the same galvanometer serves for all lengths, 
as, by means of the camel hair damping, the signals can be 
made dead-beat on even a mile of cable. 

3. It requires no “sending” switch, the inadvertent 
neglect to turn which from “sending” to “ receiving " 
frequently causes trouble in practical working. 

4, The sender can read his outgoing signals, and see that 
all is right, as owing to the robustness of the suspension the 
signals can be sent direct through the galvanometer without 
injuring it. 

5. The distant end can interrupt the transmission at any 
moment if n : 

6. It is unaffected by moving masses of iron or the 
вашага vibratory and other disturbances experienced on 


р. 
7. The 


psion, instead of being a weak point, as in 
ordinary 


ing galvanometers, is as strong, practically, 
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as the instrument itself, so that it is never likely to fail at 
critical moments. The simplicity and thorough practical- 
ness of the instrument are points of paramount importance 
and canuot be over-estimated. l 

“Instruction Galvanometer.—The object of this instru- 
ment is to reproduce, for instructional purposes, signals of 
the same character as those actually obtained on cables of 
various lengths, or, in other words, to imitate the retardation 
of long cables. The fandamental reasons, owing to which 
signals must necessarily vary in character according to the 
length of the cable we have already dealt witb, and the 
difficulties encountered in meeting these conditions have 
also b3en referred to. 

At first it was thought that if long cable signals were to 
be exactly reproduced or imitated, some sort of iaduotive 
resistance, short of an artificial line proper, would bs indis- 
pensable ; such, indeed, has been the common belief, and 
асоо ‚ Mr. Sullivan started experimenting in this 
direction. Eventually, however, and after much experi- 
mentation, he found that the end in view could be attained 
otherwise, viz. by merely inoreasing the electro-magnetic 
damping of the оой frame. Inductive resistances -are 
entirely dispensed with and (what is a most noticeable 
point), not even a shunt on the galvanometer is used. 

In this case only one camel hair brush is used, and a finer 
suspension than that employed for the ocean signalling 
instrument, while the coil frame is not cut through ; but in 
every other respect the two suspension frames are alike and 
are interchangeable. With the brush removed, the signals 
resemble those from a long Atlantic cable, and by simply 
varying the position of the adjustable camel hair brush, the 
pressure of which on the suspension regulates the period, 
signals of any desired character or sharpness can be imitated ; 
this is testified to by a number of cable experts. Another 
advantage of this “Instructional” instrument is that the 
learner can send through his galvanometer and watch his 
own signals, and thus see any fault or mistake in his 
transmission. 

The general form of the suspanded coil, with the flat 
spring suspension, is shown by fig. 8, м being the mirror. 

In conclusion, we must heartily congratulate Mr. Sullivan 
on the success which he has attained, by such simple means, 
in ne to solve what was really a very difficult 
. problem. 


TRANSMISSION OF POWER IN FACTORIES. 


[COMMUNICATED.] 


THE leading article in your number of October 13th is во 
full of interest to everyone engaged in ap lying motors for 
power purposes, that the writer would like to add a few 
remarks ou the subject. 

The first ш is the advisability of grouping machines 
together, and driving them by a fairly large motor from a 
line shaft. i 

Your leading artiole points out that this is only suc- 
cessful when the machines are very small, and adds that the 
motor driving the shaft should not exceed 4 в.н.р. The 
article continues to say that a few large motors put down to 
run lines of shafting do not effect economy over the whole 
system of ор ш of shafting and cross belting to con- 
nect one length with another. 

The writer thinks that, although this statement is correct 
to a certain extent, there are a great many cases where it 
would not apply. 

. The driving of more modern tools, turret lathes for 
Instance, due to the large number of speeds necessary for 
them, which can most conveniently be obtained by changing 
the ratio of the sizes of pulley on the line shaft and counter- 
shaft, necessitates a certain length of line shafting to each 
tool. This being the case, there is no doubt that the best 
Way of driving these tools is to group several of them 

а on to one shaft, and drive this shaft by means of a 
motor, 

Tools of this description must be continually at work, 
otherwise they are not paying for themselves, and it is almost 
Impossible to show that, by putting a separate motor to each 

with its accompanying line shafting and counter- 
shafting, any economy сап be introduced. Then, again, take 


. 


= the olam of machine tools usually found in an engineering 


works, and driven from a length of line shafting—tools such 
as lathes, planing machines, milling machines, &o., requiring, 
if driven separately, say, from 2 to 6 H P. each. 

. It is almost impossible to show, in cases like these, that а 
motor to each tool will effect economies which will show 
reasonable returns on the capital outlay. The only way is to 
group, eay, 6 to 12 machines together (depending, of course, 
upon the siz3 of the machines) on one shaft, and drive this 
by means of a motor. 

The point should not be overlooked that in driving each 
tool by а separate motor, a certain in has to be allowed 
for in the size of motor for dealing with the maximum load, 
such as the reversal of planing machine, abnormally heavy 
cut on lathe, &c., and that the margin in the small motor 
has to be almost as great as the margin in a larger motor for 
driving the whole number of machines. 

As soon as the size of machine to be driven increases, say, 


to 10 н.р. and upwards, or where the machines are placed in 


out-of-the-way p there is no question that a motor to 
each tool will amply repay the capital ontlay; bat to pat a 
motor to each of the smaller tools usually driven from a 
ae of line shafting, would not be advisable. "— 
n designing ing new shops, great economies сап undoubte 

be introduced by making provision for the larger and ok. 
lying tools to be driven independently, and by grouping the 
smaller ones together on lengths of shafting. 

In this way the siz:s of motors oould be kept to units 
such as 5, 10, and 15 HP., the 5 and 10-H.P. siz33 being 
chiefly for driving the larger and outlying tools by means of 
Beparate motors. | 

It should be borne in mind that the introduction of 
electric motors for driving purposes is not going to effect 
the economies often claimed, unless full advantage is taken 
of the flexibility of the electrical system in the general 
arrangement of the shop, and this applies very largely to 
arranging the tools in such positions that the overhead 
travelling crane can attend to one machine, and that a work- 
man can bring fresh work to his machine, without in any 
way лыш the neighbouring tools. 

Another — not often appreciated is the possibility after 
а шор has mapped out and is working, of addipg addi- 
tional tools and placing them iu advantageous positions by 
driving them separately by a motor, whereas otherwise it. 
would have necessitated placing the tool under a line of 
shafting, where it would in all probability either be in the 
way of the other tools or be in a part of the shop not 


handy. | 

Taking the case of a machine shop already erected, one 
finds belts running from the line shaft to the countershaft, 
and from the countershaft to the tool, as well as a large 
number of belts transmitting power from one line shaft to a 
neighbouring one, and from one floor to another. 

It would be impossible, ав а rule, to conscientiously advise 
the introduction of a motor to each tool. 

Оа the other hand, however, great savings can b» 
guaranteed by introducing seperate motors to the jn and 
outlying tools, and by judiciously sub-dividing the lengths 
of ting into sections to avoid cross belts, and to enable 
certain lengths to be worked independently of others either 
for night shift or overtime. | 

The second point is the question of spur wheel gearing 
versus belt driving, and the remarks in your leading article 
are undoubtedly important. 

In the writer's opinion, the great secret of success with 
motor driving lies iu. having a belt somewhere between the 
armature spindle and the actual tool, to act, as mentioned in 
your article, as a flexible link. The writer recently had the 
opportunity of fally discussing this point with an eminent 
American engineer, who had devoted a good deal of time to 
motor driving in the States, where the fashion has hitherto 
been to adopt spur driving wherever possible, and to embody 
the motor with the tool. The writer was given to under- 
stand that this method of driving was being ly given up 
in the States in favour of belt driving, excepting in 
cases when the nature of the work was extremely smooth and 
unaccompanied by any jerks. 

R dings taken of the power required to drive cartain 
punching maohines showed that when the motor was con- 
nected with spur gearing the maximum readings were higher 
than when connected to the same machine by a belt, which 
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shows undoubtedly that the belt saves the commutator from 
sudden shocks and jerks. - 


The third point is the question of using low speed motors 


instead of the ordinary high s. In the writer’s opinion, 
the difference in prime coet between the two is closely repre- 
sented by the figures given in your leading article, whilst the 
figures quoted by your correspondent, “Lente,” in your 
edition of October 20th, are too low in the case of the low 
speed motor, and the difference between the cost of the low 
speed and high speed installations is not sufficiently marked. 

For the sake of argument, however, supposing the addi- 
tional cost of the low speed installation were only 50 per 
cent., it is very doubtful whether this extra capital expendi- 
ture would be justified, excepting for special cases, where the 
work was very jerky, or where starting and reversing were 
constantly necessary. In cases like these lower speeds are 
often used, but for smooth and continuous running, a large 
slow running motor seems quite unnecessary. 

With the continuous current motors, as made at present 
by the leading manufacturers in this country, little wear and 
tear is expected on the commutators with carbon brushes, 
and as for the lubrication, the present, designs of self-oiling 
bearing would not lead one to expect trouble from them. 

From the manufacturer's point of view, low speed motors 
are undoubtedly desirable, as representing larger machines, and 
hence in turn-over to them, but it is difficult to see 
where the saving is coming in from the user's point of view. 

The fourth point refers to the motors themselves. Your 
leading article states that the enclosed motor is the only one 
for factory work. 

The writer cannot agree with this. 

Undoubtedly, in cases where m precautions have to 
be taken against fire, the enclosed motor is useful, but for 
shop working, and for use in iron and steel works, ship- 
building yarde, &., where special precautions against fire 
are not necessary, there is little question that the ordinary 
open type motor, with every part easily accessible for repairs, 
ingpeotion and cleaning, is far superior. 

Already practical men are beginning to find out that the 
enclosed motor is s goed for work of this description as 
the open type, and unless precautions against fire, or damage 
from materials falling on them, prevents the use of the 
ordinary open-type machine, it is doubtful whether the en- 
closed motor will hold its own in works of this description. 

The fashion during tne past year or so has undoubtedly 
been towards encl motors, and the smaller manufacturers 
кн consulting engineers have considered them the right 
thing. 

The writer’s experience, however, differs from the fore- 
going, and resulta obtained in several works with open- 
type motors, extending over a number of when com- 
pared with the enclosed type, which have been added for 
extensions, would point to the fact that enclosed motors 
sacrifice a great many advantages by being shut up, and do 
not meet with the approval of those who are responsible for 
their running. In certain cases, however, the enclosed type 
motor is indispensable. 

It should be borne in mind that recently a large number 
of small manufacturing firms have come into existence, which 
have laid themselves out for making—if not entirely, at all 
events largely—enclosed type machines, and the existence of 
these firms, at all events so far as the electrical department 
is concerned, depends chiefly upon the enclosed type 
machine. 7 

Hence one would expect them to advertise and push this 
design, in preference to the open type two-pole machine. 

By watching а few of the leading manufacturers in this 
country, however—manufacturers who make both open and 
enclosed type machines—one would come to the conclusion 
that they certainly prefer the open type to the enclosed, as 
giving less trouble in working and being easier to look after ; 
and they have drawn this conclusion from practical men, 
not interested in dynamo manufacture, who have had the 
two types to deal with. 

In the writer’s opinion, it is generally а question of adopt- 
ing either the open type or the totally enclosed type, the 
ventilated enclosed type being left to those jobs where the 
fire insurance regulations necessitate them. 

In conclusion, this question of motor driving, as to the 
most suitable type of motor for particular jobs, &c., is one 
which has to be gone into in each individual case, and one 


which has to be answered by past experience on the sub- 
jeot. 

The experienca and actual causes of successes and failures 
in this particular line have been entirely in the hands of the 
larger manufacturing firms at present, and provided their 
advice is taken on the subject there is no question that motor 
driving in our factories, iron and steel worka, collieries, and 
ship building yards, will go straight ahead. There is, how- 
ever, a fear that if the average consalting engineer in this 
country gets hold of the business in the same way that he 
has got hold of the lighting industry, the application of 
motors for power purposes may receive a severe rebuff, which 
will temporarily check progress pending the time that 
the consulting engineer gains his experience and rectifies his 
faults. If motors are judiciously applied they introduce 
great savings, but if, on the other hawd, they are applied at 
random, it is only too easy to spend capital without being 
able to show an adequate: return, and this, more than any- 
thing, is likely to harm the industry. А 

The great difference between an electric lighting plant and 
a factory plant is, that anyone can find out and learn what 
has been done in the former, whilst only those actually 
engaged on the job can know what is going on in the factory, 
and hence experience has to be gained slowly, and, in 
some cases, at considerable cost. 


LONDON COUNTY COUNCIL. 


Tux Council, at the meeting on Tuesday, resolved to lend £25,000 to 
the Fulham Vestry for electric lighting purposes, and £14,620 to the 
Shoreditch Vestry for a site for a new generating station. 


THE Nsw GmmnaTmd BTATION. 


The adjourned report of the Highways Committee, to which refer- 
ence was made in our last issue, was again brought forward. It may 
be remembered tha? the Committee recommended the Council to seek 
powers in the London Oounty Oouncil Tramways (Electrical Trac- 
tion) Bill for the compulsory acquisition of the freehold of the lease- 
hold portion of the tramway деро; at Camberwell, and of certain 
adjoining property, for the purpose of a site for the ercction of a 
generatiog station for the working of the tramways. 

Mr. J. W. Benn, chairman of the Committee, asked the Council to 
postpone the consideration of the question fora week. This was 
agreed to, although no explanation was given as to the reason for taking 
that course. E 

Т.онрон UNITED TRAMWAYS. 


It was reported by the 1 Committee that the London 
United Tramways Company submitted for approval detailed 
drawings for the equipment on the overhead trolley system of the 
tramways in the Uxbridge Road, between the Askew Arms public 
house and the Uxbridge Road railway station, and between the rail- 
way station and Young's Oorner, and, by an underground system, of 
the tramways from Young's Corner to Hammersmith Broadway, and 
thence along Beadon Road, Glenthorne Road, and Studland Road, 
and that part of The Grove between Beadon Road and King Street 
West. e Vestry of Hammersmith had strongly urged that an 
overhead system should be adopted for the tramways in King Btreet, 
Beadon Road, and Glenthorne Road. In support of this suggestion 
the Vestry pointed out that King Street is narrow, and irconvenience 
would be caused to shopkeepers and the public during the construc- 
tion of an underground system; while the District Railway runs 
under Beadon R. ad for а distance of 127 yards, and there would be a 
difficulty in laying а conduit system there, owing to the fact that 
there is only a space of between 9 and 12 inches between the top of 
the girders of the railway tunnel and the surface of the road. 

The Highways Committee stated, however, that they were advised 
that having regard to the provisions of the Act and the agreement 
with the company, the Council had no power to agree to the adop- 
tion of the overhead system for the tramways in King Btreet, 
Beadon Road and Glenthorne Road, and that as the company were 
prepared to adopt an underground system, notwithstanding the 
difficulties to be met with in its construction, the Committee were of 
opinion that no reason existed for the Oouncil to withhold consent to 

e plans submitted. The Committee farther said :— 


The company states that the designs for the electrical conduit are similar to 
those of the system in operation on the metropolitan tramways in New York, 
but certain improvements have been made in the details which render the 
system more suitable for the special conditions under which the tramways are 
to be operated ; and the detailed pains submitted of the proposed systein of 
double-trolley overhead system show that in connection with it there will be 
no uninsulated return, and thus a great objection to the system, generally used, 
with a rail return, is removed. The plans show that the wires are to be placed 
only 22 feet above the level of the rails, although the Council's bye-laws under 
the London Overhead Wires Act, 1€91, require the height to be 35 feet. 22 feet 


+ is, however, the usual height for such wires in connection with tramway 


traction; and the Fire Brigade Committee, whom we have consulted in the 
matter, has raised no objection to the wires being placed at the height pro- 

sed, nor has any objection to the height been raised by the Vestry. We are 
advised by the engineer, who has been in communication with Dr. Kennedy on 
the matter, that the plans and details inay be approved by the Council subject 
to certain conditions. | | : 


« 
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The Committee accordingly recommended the Council to approve of 
the plans subject to the following conditions :— 


That the trolley wires be not attached to the electric lighting standards of the 
Vestry of Hammersmith; that the company do furnish to the Vestry detailed 
drawings of the inspection chambers and boxes proposed to be placed in the 
carriageways or footways; that the “ Bristol” designs for the side and centre 
кессе be used; that the cut-out circuits be of such length as shall be 
approved by the Council's chief engineer; and that the company do submit for 
the approval of the Council an amended design for the conduit. 


The consideration of the recommendation had, howevar, to be post- 
2 in view of the opposition being raised at a late hour of the 


Post Orricm TELEPHONY. 


In connection with the scheme for providing a State telephone 
system in London, the Highways Committee announced that— 


App'ication had been made on behalf of the Postmaster-General for the 
Council's consent to the erection and maintenance of staging to support lead- 
covered telegraph wire cables in Queen Victoria Street and Victoria Embank- 
ment subways, between the Post Office Savings Bank in Queen Victoria Street, 
and a point opposite the Temple railway station, and also between Northumber- 
land Avenue and Westminster Bridge, such consent to include all necessary 
work for connecting the cables with the underground pipes on the Embankment 
at Middle Temple Lane, the Temple railway station, Northumberland Avenue 
and Westminster Bridge, and for leading the cables into the Savings Bank. 


It appeared that the subways in T are becoming fully occu- 
pied, and the Committee stated that modifications of the draw 
might be found necessary in order to secure that the greatest possible 
use was made of the limited space in the subways. Subject to certain 
conditions specified by the Committee, the Council decided to grant 
the desired permission. 


PREVENTION OF BOILER EXPLOSIONS. 


It was unanimously resolved, on the recommendation of the Public 
Control Committee, to addrese a letter to the Board of Trade suggest- 
ing the desirability of a Select Committee being appointed to inquire 
into the causes of boiler explosions and the means to be taken for their 
prevention. The decision was arrived at as a result of the following 
report of the Committee :— 


Our attention has been directed to the explosion of & boiler which occurred 
in the early part of the year at Barking, by which a number of persons lost their 
lives, and others were seriously injured, and we have had under consideration 
the question of what measures appear to be desirable with & view to preventing 
similar explosions in future. We find that under the existing law the Board of 
Trade have power to make inquiry into the causes of boiler explosions, but no 
public authority has any power to periodically inspect boilers with a view to the 

revention of accidents. The question has, however, been frequently before 

arliament, and for some years past Bills have, session after session, been 
introduced (1) for the purpose of regulating and controlling steam boilers; and 
(3) to provide for the examination and certification of persons in charge of such 
boilers. We have had before us & return showing that during the 16 years since 
the passing of the Boiler Explosions Act, 1882, there have been reported 1,121 
boiler explosions, by which 466 lives were lost, and 975 persons were injured. 
We are of opinion that this considerable loss of life and injury to persons can, 
in а large measure, be prevented by the periodical examination of boilers by 
competent persons, and of empowering public authorities to condemn such 
boilers &s are reported to bc unsafe. 


CORRESPONDENCE. 


Insulation Resistance. 


I have just completed an electric light installation of some 
size in a technical echool that has been in use for a year or 
two, and I have been surprised to get an extremely high 
insulation resistance, vouched for by the Corporation elec- 
trical engineer, the fesult is as follows :— 

- There are over 600 lamps fixed in 522 different positions 
and controlled by 189 different switches, and the insulation 
resistance vouched for is 2 megohms, or, as you will see, at 
the rate of 1,044 megohme divided by the number of lamps. 

I have not been sufficiently long in this country since my 
return from America to ascertain what the highest require- 
ments per lamp are, but I believe that in no supply they 
exceed 100 megohms per lamp. I therefore believe that in 
the case referred to above, I have established somewhat of a 
record for insulation resistance, or, what is sometimes called 
In architect’s specifications, installation resistance.” 

I shall be glad to hear from you, or from any of your 
readers, of any similar high or higher tests that can be 
vouched for. 


D. J. Callow. 
October 25th, 1899. | 


600-kw. Inductor Alternator. 


With reference to your article in last week's issue on the 
600-Kw. steam inductor recently supplied and set to work by 
the Brush Company, I notice that yon mention the steam 
consumption, 27] lbs. per kilowatt-hour. As this is not by 
any means a record steam consumption for a compound 
engine, may I point out that the usual arrangement, in which 

е engines are in one row and ‘the boilers in another, with 
merely a wall between them, is not adopted ; in fact, the 


shape of tbe station is such that the plant is arranged in 

three rows, the steam crossing the first and second rows in 

order to reach this plant, which stands alone and further from 

the boilers than any other plant in the station. The bearing 

that this fact has on the steam consumption needs no 
comment to steam engineers, and it was so far appreciated by 

the Brush Company when tendering that they declined to 

guarantee better results than 30 101, per kilowatt-hour. The 

result obtained must therefore be considered thoroughly satis-. 
factory, particularly as the vacuum from the independent 

condenser was only 22 inches. 


The Brush Electrical Engineering 
Company, Limited. 
R. A. DAWBABN, 
Superintending Engineer. 
October 27th, 1899. 


Babcoek & Wilcox Superheater, 


Permit me to draw attention to an article in your làst 
issue headed the Babcook & Wilcox Superheater," written 
with a view to correcting “a serious mistake” in another 


: T, — Т 
paper. The writer assumes that the formula т, -% can be. 


applied directly to an engine using superheated steam, T, 
being taken as the temperature of the latter. Now, in the 
reasoning by which the above formula for the maximum 
efficiency of a heat engine is arrived at, the whole of the 
heat is supposed to be received at the higher temperature, T;, 
whereas, in the case of а boiler with a superheater attached, 
the greater part of the heat is received at the temperature 
of*the boiler, and a comparatively small quantity at higher 
temperatures in the superheater. To take the case quoted 
in your paper, where steam at 100 Ibs. pressure receives а 
superheat of 125? F., boiler temperature is 337° F., and the 
temperature of the superheated steam 462° F. 

Taking the feed to be at 212? F., the heat taken up in 
the boiler is over 1,000 thermal units per pound of steam; 
superheating this pound of steam 125°, the specific heat of 
steam at constant pressure being 0°48, involves the addition 
of 60 thermal units. А 

The increase of the theoretical efficiency, due to some 6 per 
cent. of the total heat supplied being taken in at tempera- 
tures between 337° and 462° instead of at 337°, is obviously 
quite insignificant, and turns out to be something like 2 per 
cent. instead of 72 per cent., as stated. Of course, a very 
substantial increase of efficiency, due to superheating, is 
obtained in actual practice by the removal of the losses due 
to initial condensation, 

William Tatlow. 


Fog Signalling on Railways. 


I am much pleased to see your article this morning under 
this heading, and to find that you are lending your powerful 
assistance to the purpose for which I also am working, viz., 
inducing the railway companies to make a combined and 
thorough investigation of the subject, with a view to deter- 
mining if it is not now possible to improve upon methods 
which Sir Douglas Fox says “cry aloud for reform,” Sir 
William Preece calls ** barbarous, dangerous, and irregular," 
Mr. W. M. Acworth considers “primitive,” and you now 
characterise as “ antiquated.” 

At the engineering conference last Jane I urged that a 
committee should be appointed to formulate a list of 
requirements, consider plans submitted, and give a thorough 
practical trial to any methods that they might consider 
sufficiently promising. This, I think you will agree with 
me, is the proper way of proceeding in a matter-where it is 
necessary that all the companies shall use the same system. 

Permit me to take this opportunity of thanking you for 
your fall and careful report of my recent paper submitted to 
the British Association. 

I should be much obliged if you would kindly allow me 
to point out, as a postscript to the paper, that in the case of 
tender engines it is not necessary that any of my apparatus 
should be fixed on the engine itself. The armatures, 
batteries, &c., may all be put on the tender, the indicator 
being attached to the end of a suitable length of flexible 
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cable, so that it may be detachab'y placed where desired in 
the cab of the engine. 

Whenever it becomes necessary to separate engine and 
tender for overhauling, the indicator can be lifted down and 
safely stowed away in a box provided for the purpose on the 
tender, without necessitating the undoing of a single elec- 
tric connection, or the attendance of an electrician, When 
the engine is ready to go out again, it is only a moment's 
work to take out the indicator and hook it on to its bracket 
again. : 

W. S. Boult. 


Improved Trolley Pole. 


Referring to your note on e 684 on an improved 
trolley pole, I should like to ask what holds the trolley 
against the wire when the car is өн ис. or drifting, and 
there is consequently no main current. The arrangement as 
described seems very good as far as it goes, but apparently it 
does not go far enough. 

W. II. I. 

[The note referred to was, as stated, quoted from a con- 
temporary. The difficulty to which our correspondent 
draws attention might be overcome by using an electro- 
magnet excited in shunt b:tween the trolley wire and earth. 
—Eps. Екс. REv.] 


Are Lamps and How to Maintain Them. 


In reference to your oriticism of our book, Aro Lim 
and How to Maintain Them,” we should like to make 
following remarks : — 

1. It must Бе remembered that the book ia intended for 
people who have no technical training, but who, nevertheless, 
re-carbon the lamps and do slight repairs to them. Henoe 
the absence of illustrations, as these people, when in diffi- 
culties, have the lamp actually in hand, and it is easier for a 
man who does not know how to read a drawing, to follow 
the directions in the book, on the lamp itself. Also, this 
book is not intended for an advertisement for the arc lamps 
described in it. | 

2. On page 13, dealing with two lamps in series, only one 
of which lights up, * no circuit" is & mistake which will be 
rectified in the next edition. 

8. “The kilowatt is repeatedly called a unit." What is 
the use of writing about kilowatts for a man who does not 
understand the term ? This book is not an electrical text- 
book, nor a glossary! On the other hand, all arc lamp 
trimmers are in the habit of speaking of “electrical units.” 

4. What is a short cironit? Obviously, not an infinite 


leakage of current, as no dynamo yet made, gives infinite 


current. 

5. Perhaps our critic has never heard of the very common 
usage of incandescent lamps to indicate leakages. If во, 
we know several dynamo attendants (men who are not 
usually credited with a vast amount of electrical knowledge) 
who could enlighten him on this point. 

6. The length of an open arc cannot be dealt with here 
without much discussion ; but we must take exception to 
the very emphatic manner in which our critic denies the 
accuracy of our statement. All practical arc lamp manu- 
factorers know that the length of arc varies with the voltage 
employed on the lamp and the quality of the carbons. We 
maintain that for 43 volts, 10 amperes, and good French or 
Belgian cat bons, JJ inch is a very general length of arc. 

7. In reference to an enclosed arc burning in a partial 
vacuum, although more might have been said as to the con- 
sumption of the oxygen in the “envelope,” we would ask 
our critic, “ Has he satisfied himself that an enclosed аго 
burns in a plenum ?" 

8. Has our critic ever seen 15 mm. positive and 11 mm. 
negative catbons used in 10 or 12-ampere lamps of the dif- 
ferent toris we have described? Messrs. Crompton & Co. 
uss 18 mm. and 12 mm. carbons; Messrs. Royce & Оо. 
use 18 mm. and 11 mm. carbons; and Messrs. Kéarting and 
Matthieson use 18 mm. and 12 mm. carbons and 18 тш. 
and 11 mm. carbons. We will go further, and ask, Has he 
ever seen 15 mm. and 11 mm. carbons burnt together when 
both are of the same length in the foregoing types of lamps? 
If во, we sui mise that there would be a busy time for the 
attendant in replacing burnt carbon holders, Further, we 


may mention that, in Manchester alone, there are ai least 
500 arc lamps taking 10 amperes at 43 volts and using 
18 mm. and 11 mm. carbons, aud that these carbons burn 
evenly as to length, and last 14 hours. 
Н. Smithson, 
E. R. Sharpe, 
Per Вмттнвой, ВнАВРЕ & Oo. 


8. The authors themselves introduced the word “kilowatt,” 
which they now say is too lofty for their readers 
page 15, 
towns.” 


Hooligans ? 

4, We cannot understand what our correspondents are 
driving at; we quote the text: “When there is a large 
leakage of this kind, a short circuit is said to occur." This 
in a paragraph about insulation 

5. We said “1 from one wire to another, or a short 
circuit ;" the ori text we give in full:—“ .. 
eartb. To indicate this, or а short circuit, 
lamps are sometimes fixed on the switchboard, and so wired, 


roughly gauges the leakage.” (The italics are ours.) 
use of por lamps to indicate leakages ѓо earth dates from 
the earliest days of electric lighting; but how they are 
employed to show leakage From one wire to another, or a 
short circuit, we do not know. Are they inserted in series 
with the leakage path? (1) We grant that when a short 
cirouit occurs the lamps usually go out; we в there- 
fore, that for “the amount of light” in the above quota- 
tion, our friends should substitute * the depth of darkness.” 

6. We repeat that ;’;-inch is too short for an open arc. 
Of course, an aro will burn at various lengths; but when the 
aro is too short, there is a great loss of light, and the feed 
must be very delicately adjusted. , | 

7. An enclosed arc bone under almospheric pressure, i. a., 
neither in a plenum nor in а vacuum., This is undeniable. 

8. On this point our correspondents marshal an array of 
facts which we are not prepared to dispute; we may, how- 
ever, mention that our reviewer was handling and testing aro 
lamps years before the 10 years’ experience of the a 
commenced, that he has designed arc lamps, and has super- 
intended the running of numerous types.— Ens. Exec. 
Riv. | | | 


Consulting Engineer or Tradesman ? 


Is а “consulting engineer" а tradesman, and as such 
entitled to trade terms from supply houses such as our- 
selves ? 

We conclude that if such a question had been addressed to 
yourselves in your non-editorial capacity, or for the matter 
of that, to any of the numerous 3 gentlemen who 

tise as consulting engineers, the answer would be a most 
Ñistinct negative, if, indeed, you did not feel that the insolence 
of the inquiry demanded rather more forcible treatment than 
simple words. But it is to the Editors of the ELECTRICAL 
REVIEW, and through them to their numerous readers, that 


woe administer the interrogatory, the question having been 


raised in onr mind by the increasing use which is being made 
of the title of consulting engineer by persons who, at the same 
time, are not at all averse to receiving the profits which 
tightly belong to the contractor, and more particularly by 
the correspondence which has lately passed between ourselves 
and a gentleman who во designates himself. 

We ourselves have thought it our duty to protect our 
bond fide trade customers from such competition, believing 
that the consulting engineer should be content with his oon- 
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sultation fees, and that he was in no way entitled to ran with 
the hare and hunt with the hounds. 

In case you may think this matter of sufficient importance 
to devote the necessary space to the publication of the 
correspondence, we enclose a оору of it; of course, suppressing 
all names, particularly those of the two well-known firms who 
are mentioned as giving trade terms. 


The Stewart Electrical Syndicate, Limited, 
Per Dovaras O. Barn, Managing Director. 


COPY OF CORRESPONDENOE. 


October 27th, 1899. 
— ——, KH. I. J. E., 


Consulting Engineer. 
The Stewart Electrical Syndicate, Limited, m 
London. 


Dear Birs,—I sball be obliged if you will let me have your list of 
small and ordinary size enclosed lamps for continuous current; and 
do you make them inverted? Also please let me know best trade 
terms, and should like list by return. 

Yours truly, 


( — —. 


5, New Oompton Street, W. 
October 28th, 1899. 


, Beqr., 


Dear Bir,—In reply to your esteemed favour of yesterday's date, fcr 
which we thank you, we are sending by this post a copy of our price 
lists of “ Stewart” enclosed arc lamps for continuous current, and on 
receipt of your statement of seduiremente shall be pleased to quote 
you our discounts for quantities. 

We regret that we are unable to quote you our trade terms, which, 
as you are not in the trade, would be unfair to those who are. 


We are, dear Bir, 
Yours faithfully, 
For the Sr2wanT ELECTRICAL Bymp:cATB, LIMITED, 
(Signed) Dovaras О. Bars, Managing Director. 


October 28th, 1899. 
Mosers. The Stewart Electrical Syndicate. 

Dear Sirs,—I was rather surprised to get yours of 28th, saying I 
was not in the trade, and you could поё allow me trade terms. If 
you refer to ——— or ——— — —7, of London, you will 
find that I have dealt with them for years, and have had the very 
best terms. Of course, if you are so dense, I can buy elsewhere. 


(Bigned) . 


October 30th, 1899. 


. Dear Sir,—We are duly in receipt of your favour of 28th inst., for 
which we thsnk you, bat can hardly plead guilty to your charge of 
“ density,” inasmuch as we have the authority of the printing at 
the head of your own letter paper for believing you to be a 
" consulting engineer.” However, the mistake is not a vital one, and 
if you are entitled to trade terms, you can obtain them from 
——— ——-—, to whom you say you are well known. 


We are, Dear Bir, 
Yours faithfully, 
For the SrmwanT ErnEOTBICAL Вухрслте, LIMITED, 
(Signed) ^ Dovaras О. Barm, Managing Director 


[The question which our correspondents address to us 
turns, we think, upon definitions; we therefore give our 
definitions first and our views afterwards :— | 

Consulting Engineer—One who impartially advises non- 

technical customers on what and where to buy. 

Tradesman—One who buys and sells for ‘profit; strictly 

speaking, а retail dealer. 

Our opinion, then, is that a consulting engineer is not a 
tradesman; he is, however, in the trade, and is accordingly 
entitled to trade terms when he buys articles for his own use. 
Should he sell any apparatus at a profit, he is no longer a 
consulting engineer in the ordinary acceptation of the term. 
We entirely approve of опг co ndente' action in re- 
fusing trade terms to the self-styled “ consulting“ engineer, 
who obviously intended to resell the lamps, and who seems 


о зе, in fact, “ consulting " his own interests |—Eps. ELEC. 
Ev. | | | 


BUSINESS NOTICES, &o. 


Answers to “Situations Vacant" Advertisments.— 
The man who answers advertisments of Situations Vacant" is too 
often blind to bis own interests. He can hardly expect his applica- 
tion to meet with success unless he furnishes the information which 
the advertiser stipulates as necessary. We have reason for believing 
that failure to state experience, and to give references, has sent many 
а letter the way of all waste paper. The man at liberty, generally, 
would have no reason for withholding these particulars, but to the 
man anxious to batter his present position in life there may be feel- 
ings that he would like to take his chance without showing his hand 
too much at first, and trust to providence to make it lead to some- 
thing. Ninety-nine out of every hundred applications of this class 
are not replied to. It is in the interests of applicants, that we 
remind them that all information of the kind referred to is considered 
“private and confidential" by the recipient. The National Electric 
Free Wiring Company, which has lately been advertising for men. has 
received a whole host of letters in which the fatal omission has ben 
made. The matter merely needs mention to lead to its rectification. 


Electrical Wares Exported. 
Win mme Nov. lst, 1898. Wasz mms Ост. 31st, 1899. 


Adelaide. ds . Value £51 Adelaide " .. Value £968 
Alexandria .. T aie ES 40 Alexandria .. ss T T 90 
Amsterdam % К" .. 207 " Teleph. mat. 54 
Antwerp  .. sa ia ia 85 Bangkok Е ws UM oe 49 
Bangkok ee ee ee ee 207 i Boca oe ee ee 0 ee 1,168 
Bombay s s Ба .. 4860 »  Teleg. mat. as ee 109 
Boulogne ЗР vs . 216 Bombay oe 992 а . . 147 
Buenos Ayres ss g> 82 s Teleg. wire .. T 59 
is is Teleg. mat. 474 Brisbane я es - А 16 
Calcutta . " ee 188 | Buenos Ayres is T" 750 
Cape Town .. 271 11 Teleg. wire . 4179 
Ch ristiansand 46 Calcutta ee ee ee ee 276 
Colombo 59 | Cape Town .. os oe А 410 
Constantinople 14 | Christiania, Teleg. wire 86 
Durban ee 135 Colombo ©» - . . 1,029 
East London 10 Copenhagen T - .. 003 
Gothenburg 46 Durban - ve 25 . 16 

Hamburg 50 УУ Teleg. wire mat. 4,163 
Malta 47 East London a ee 558 
Ostend 45 Gothenburg.. ee ie - 30 
Otago 68 » Teleg. wire e 15 
Paris, Elec. batteries .. 25 Hong Kong.. Бе - oe 15 
„ _ Elec. fuses 75 Madras E es .. 16 
Port Elizabeth  .. ЕГ 18 Monte Video. Teleg. mat. 12, 
е „ Teleg. mat. 180 North Sea. Teleg. cable .. 2,200 
Rangoon .. T Д 49 Port Elizabeth  .. A . 16l 
Rio Janeiro 186 Port Said is 2s ө 39 
Santander .. 1 Santos os a z oe 38 
Spezzia А 121 ў Teleg. mat. ee 172 
Stockholm .. 618 Sydney is T „ 21 
Sydney x vs a 446 Valparaiso .. =» - .. 112 
Tientsin, Teleg. mat. .. 80 Venice. Elec.launch machy... 500 
Vera Cruz $e ee es oe m 
Wellington T к» So 400. 

Yokohama .. vs ds .„ 140 

| Teleg. cable .. 666 

Total es £4,818 | Total oo £15,161 


Foreign Goods Transhipped. 


Hong Kong. Elec.plant . Value £50 
Melbourne. Elec. motors 100 


Total us .. £150 

Auction Sale.—From our small advertisements may be 

gained rticulars of an auction sale which will take place on Thursday, 

ovember 16th, at Birmingham, of the acetylene worke, Oorngreaves, 

Oradley Heath, together with the goodwill and electrical equipment, 
need in the manufacture of carbide of calcium. 


Bankruptcy Proceedings.—At a sitting of the London 
Bankruptcy Ocurt held last week before Mr. Registrar Hope, 
John G. M. Hilton, electrician, attended for public examination upon 
accounts showing liabilities £2,026 135. 8d., and assets consisting of 
4,500 fully paid, and 3,000 half paid £1 shares, which are now 

ed as possessing no apparent value. The bankrupt states that 
in January, 1895, he became one of the managing directors of the 
Nalder & Harrison Oonstruction Syndicate, in which company he 
invested £2,250 (money derived principally from his father’s estate), 
but shortly afterwards the syndicate went into voluntary liquidation. 
He then, in conjunction with another person, purchased the electrical 
on of the business, and carried on the same until early in 1897. 
the bankrupt putting into the business capital to the amount of 
£2,000, which he obtained from the trustees of his marriage settle- 
ment); at the letter date the business was formed into a limited 
company, with a nominal capital of £20,000, the ers, as vendors, 
ving £9,000 in fally paid shares and £6,000 in partly paid shares, 
and continuing to manage the business. In March, 1898, however, 
in consequence of a 55 he retired from the company on 
the terms that Hb should be entitled to £800 cash (which was to be 
used to reduce his liabilities in connection with the late firm) and 
£1,200 in six annual instalments, half of which he capitalised for 
£300. In January, 1899, he returned to the business and introduced 
a further sum of £400 (advanced him by his wife's relatives), but in 
May last the company went into voluntary liquidation. He attributes 
his insolvency to the failure of the company in the manufacture of 
electrical apparatus, and to his own want of business experience. The 
examination was ordered to be concluded. 

A receiving order has been made at the London Bsnkruptcy Court 

t the estate of E. Max Winter, electrical engineer, Amberley 

ouse, Norfolk Street, Strand. The petition was presented by 

Messrs. Н. Clarkson & Son, solicitors, on behalf of Mr. Wm. 

Prebble, surveyor, Bromley, the act of bankraptcy alleged being поп. 

compliance with the requirements of the usual notice. No particu- 
lars transpired with regard to assets or liabilities. 
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Liquidations, Dissolutions, &c.—Messrs. J. Lovelock, 
A. J. Seabourne, and А. M. Lee (Lovelock, Seabourne & Lee, engineers 
and electricians, 8, Jeffrey's Square, Bt. Mary Axe) have dissolved 
partnership. 

Mersrs. G. E. Belliss & Co., Limited, met on September 27th ard 
October 24th, at Birmingham, and pet resolutions approving of 
the reconstruction scheme and the s of the agreement for the 
sale of the company to Belliss & Morcom, Limited. Mr. J. E. Rubery, 
cf 17, Newhall Street, Birmingham, is voluntary liquidator of the 
company. 

Oreditors of Elmore’s Foreign and Oolonial Patent Depositing 
Company, Elmore's Patent Depositing Company, and Elmores Wire 
Man ing Company, must send particulars of debts or claims, &c, 
to the liquidator, Mr. J. Shurmer, Greek Street Ohambers, Park Row, 
Leeds, by December 9th. 

For the purposes of reconstruction, Messrs. F. H. Royce & Oo., 
Limited, are winding up voluntarily Mr. F. Н. Royoe, of Brae 
Cottage, Legh Road, Knuteford, and Mr. E. A. Olaremont, cf Ends- 
leigh, Legh Road, Knuteford, are liquidators. The new company 
will be known as Royce, Limited. The registration notice appeared 
under our New Companies last week. 

A petition for the winding up of Maudslay, Sons & Field, Limited, 
рее by. Major J. Н. E. Allen, creditor, will be heard by 

е. Justice Wright, in the Winding-up Court, on Wednesday, 
November 8th. . | ; 

A meeting of Nernst Lamp, Limited, is to be held at Dashwood 
House, E. O. on December 4th to hear an account of the winding up 
from the liquidator, Mr. Wm. Chaplin. | 


Books Recelved.—'" Magnetism and Electricity,” by J. 
Paley Yorke. London: Edward Arnold. 3s. 6d. 

“Fire Teste with Glass," No. 30, by the British Luxfer Prism 
Syndicate, Limited, and No. 31 by Mesers. Pilkington Bros , Limited. 
London: British Fire Prevention Committee. 1899. 28. 6d. each. 

“ Fowlers Mechanical Engineers’ Pocket- Book, 1900. Manches- 
ter: Scientific Publishing Company. 1s. 6d. net. 

“ Manual of Electrical Undertakings,” 1899-1900, by Emile Garcke. 
London: W. Alderson Smith. 128. 6d. net. 

“The Manufacture of Oarbons for Electric Lighting and other 
Purposes," by Francis Jehl, M.Am.I.E.E. London: The Zlectrician 
Printing and Publishing Company. 10s. 6d. 


Brougham v. Bateman. — Before his Honour Judge 
Lumley Smith, Q.C., in the Westminster County Court last week, the 
Hon. inald Brougham, electrical engineer, sued Messrs. Bateman, 
engineers, for the return of a deposit of £10 and damages for the 
non-completion of an order. case for the plaintiff was that 
he went to defendants’ premises in Holborn, and there saw Mr. 
couplings: fer allway р това “us had банд ail pev. 
couplings for way purposes he and provision- 
ally patented. He told him he wanted the working drawing 
within a week, as a Parliamentary Oommittee was sitting on 
the subject, and he wanted to get the matter on as quickly as possible. 
Mr. Bateman agreed to do it and make models of the couplings. He 
sent £10 deposit at the request of Mr. Bateman. Не wished the 
thing to be hurried on as there were hundreds of electrical engineers 
devising schemes for automatic couplings, and the Parliamentary 
Committee was sitting. A number of frivolous excuses were made 
for delaying the whole matter, and eventually plaintiff asked 
for his money back, countermanding the order. Не could not get 
his money back, and he had been put to a great deal of trouble. 
The defence was that the drawing was supplied in the time i- 
fled, but was returned by the plaintiff for alteration, and an employé 
of the defendants’ took it away. A prosecution followed and that 
delayed tbe order. Two model trucks were now produced, 
minus couplings, and their value was said to bo £6 10s. The 
time spent on the order was worth £3 or £4 in addition. The 
order would have been completed if plaintiff had not stopped them. 
His Honour said there had been an unfortunate delay owing toa 
disagreement between Mr. Bateman and his employés, as shown by 
the correspondence in the case, but that was a risk he took, and 
customers were entitled to have their work in the ordinary way. To 
have made the tracks before the couplings was premature, and be 
thought the plaintiff was entitled to recover on claim for the 
return of the deposit, less £1 for the plan, which would be a judg- 
ment for the plaintiff for £9 with oosts. | 


Catalogues and Lists.— Mr. Frederic Nell, of Queen 
Victoria Street, E. O., has published а new catalogue of Smith-Vaile 
pumping machinery, the Victor turbine, condensing and compressing 
plant, &c. The 208 pages are divided off into eight different sections 
as follow:—(1) Duplex steam pumps; (2) single cylinder steam 
pumps; (3) artesian well and vertical mine pumps 00 triplex and 
duplex (single and double acting) ; 81 jet and surface condensers 
(air, vacuum, and air circulating pumps); (6) centrifugal pumps; (7) 
air ien rentia, (8) turbines. There is a numb of illustrations, 
both p 5 and diagrammatic, which give additional 
interest to the descriptions which accompany them. Section 8, of 
course, һава good deal of matter, tabulated and otherwise, relating to 
the “ Victor turbine, tests, table of dimensions, and several pictures 
show various sizes and styles of these turbines as employed by the 
Edison Electric Illuminating Company, of Spokane Falls, Wash., 
and other American works. The Goisler electro-mechanical governor 
for regulating the speed of water wheels, and the same governor, with 
motor attached, for o ing ап automatic waste gate, and some 
general information relating to water-power, are among the contents 
of this catalogue. | 

The Noiseless Gear Company, of Levenshulme, send us a list of 
their machine cut double helical gear wheels. 

Mesers. Gambrell Bros., of Giltspur Street, E. O., have sent us one of 
their illustrated "B" lists of scientific instruments, including 


• security for 


resistance coils and boxes, reflecting galvanometers, direct reading 
galvanometers, testing sets, switches, &. Prices and illustrations 


are given. 

From the Electrical Oompany, Limited, we have received a refer- 
ence list of various direct, alternating, and three-phase dynamos and 
motors supplied by them to firms in London and the provinces. 


There are 467 machines of 3,913 total в.н.Р. 


Electrical Copper Company ү. The Commereial 
Bank of Scotland.—In the Queen's Division on 27th ult., 
before Mr. Justice Bigham, sitting without a jury, the case was heard 
of the Electrical Copper Company, Limited, v. The Oommercial 
Bank of Scotland, Limited, on business in the City. 
The action was brought to recover £1,696, the proceeds of the sale of 25 
tons of рр мари ыо кю бшк Scotland held warrants as 

loans. The point raised was whether e 


the hearing had proceeded for a while, his Lordship stopped 
rther evidence was not 


V : p ape: without 
п their rights against a party,who guaranteed 
the bank against loss. It had, he a that the bank 
should retain £1,000 and the plaintiffs should take the balance of 


£696, each party to pay their own costs.— Judgment accordingly. 


Electrical Engineering in the Celebes (Dutch Indies). 
—The formal o g of the machinery which was sent ont to the 
North Oelebes Mining Oompany in April, took place at Soemalata on 
September 9th. Among the ag Dany present were Mr. Dane, the 
mining engineer, Meinherr De urs, administrator, Meinherren 
Van Rlaw, Orickmayer, Heinrichs, Barber, Dr. Vinkhuisen, Mr. 
Penaluns, Herr Loesche, the erector of the engine, the 


two engineers 
А „ of Liscard. In opening the plant 
Mr. Dane spoke in high terms of the indefatigable manner in which 


been working 
sists of by Langensiepen, of 5 ууз 
ts of one engine by , one dynamo 
Biemens & 5 gemeine E. G. and six 
motors, together with the mining machinery by Siemens & Halske. 
There has also been erected a fitting shop containing a lathe with 
16-inch centres and 14 feet bed, drilling machine, &c. 


Electrical Engineering in Italy.—The plant of the 
Società Piemoritese per la bricazione del Carburo di Oalcio, at 
Bt. Marcel, is about to be enlarged by the addition of five 404-xw. 
tri-phase alternators. The contract for the same has been placed 
with the Società di Hlettricita (Schuckert & Oo.), of Milan. 


enterprise.  Presumably this is the scheme of the Midland Electric 
Oorporation for power distribution. 


Factory Lighting.—Messrs. Ellis & Ward, of Birming- 
ham, have secured the order for the electric lighting of the large 
bedstead factory of Messrs. Wale & Bons, of Birmingham. The con- 
sulting engineers are Messrs. Oerrito, Edwards & Shaw, of Birming- 
ham. 


Oompany, t matter had been last mentioned on 
August 9th, before the long vacation. Mr. Eve, О.О, whoa 
for creditors, £32,000, said that as the t 


to an order for winding up. On the other side, Mr. Herbert Reed, Q O., 
appeared, and stated a question of interest was in dispute, but i 

was h that negotiations would be renewed, and that some result 
might be arrived at. Petitioners were debenture holders and mort- 
gagees, they were the owners of everything connected with the 
company, and were collecting its fares, which were largely on the 
increase. Counsel also mentioned that the shareholders in the Madras 
Electric Tramways Company included many of the native residents. 
—Evidence having been heard as to the present tion of the 
company, the matter was ordered to stand over for а fortnight. 


The Metropolitan Electric Supply Co.—The Indicator 
says that a circular has been issued by the Metropolitan Electric 
Supply Company, in which they express regret that they bave 
recently been unable to maintain a satisfactory supply of electricity 
during all hours of demand. The company’s new works at Willesden, 
fitted up with machinery of unu magnitude, and of the most 
modern construction, have just been completed. The directors of 
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the company in their circular, express the ho 
shortly be able to fully meet the demands m 
electricity. 


Mica Manufacturing Company. — Last week Mr. 
Jastice Byrne granted an application on behalf of Mr. Kirkwood 
that the register of the above company might be rectified by the 
removal of his name as the holder of 340 shares on the ground that 
he never applied for them. 


New Arc Lamp.—The Electrical Transmission Company, 
Limited, of Albert Works, Hammersmith, are now putting on the 
market a new arc lamp, as shown in the accompanying illustration. 
The lamps can be supplied with cases or globes of any pattern, or in 
lanterns, to suit requirements. The figure gives a view of the lamp 
mecbanism. This consists of main and shunt solenoids which actuate 
a rocking lever, which in its turn acts upon a friction clatch by 
means of which the arc is struck, and the feeding controlled. The 
friction clatch is of such an effective design that the lamp cau 
be subjsctei to any amount of shaking or vibration without the arc 


that they will 
upon them for 


ШИИ! mes - 


| 
t 


| 
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being in any way affected. The carbon holders work along the slides 
on small rollers which prevent sticking and give smoothness of move- 
ment. The lower carbon holder is connected to the cross-bar by a 
simple form of ball joint enabling the carbons to be easily adjusted. 
We are informed that the Electrical Standardising, Testing and 
Training Institution, who have examined and tested the lamp, report 
that the arc strikes quickly and well, and with no objectionable flicker- 
ng before settling down, and that the lamp runs with great steadi- 
Dess, the regulating mechanism working with uniform smoothness. 
The lamps are constructed to work on either continuous or alternat- 
ing current circuits. Owing to the simple character of the design of 
the lamp, and the arrangements which the Electrical Transmission 
Oompany have made for its manufacture, the price is said to be 
g derate. 


Smoke Nulsance.— At the South Western Police Court, 
the County of London and Brush Provincial Electric Lighting Company 

been summoned at the instance of the Wandsworth District Board 
of Works, for allowing black smoke to issue from the chimney shaft 
at their works, the Causeway, Wandsworth.— Mr. W. W. Young, the 
Board’s solicitor, reminded the magistrate that the company had been 
Convicted several times of a similar offence, and appeared to take no 
trouble to abate the nuisance. During the Welsh coal strike there 
was some excuse for the defendants, but there was no reason why, 


with the use of the best coal, and effective supervision over the stok- 
iog, the nuisance should not almost entirely have disappeared.— 
Evidence was given by Sanitary Inspectors Hatton and Weeker, and 
by an inspector under the Society for the Abatement of the Smoke 
Noisance, respecting various occasions on which the smoke was teen 
to issue in great volume from the chimney.—Mr. Whitlock, the chief 
engineer of the works, suggested that the smoke was not so biack as 
the witnesses had made it out to Ъз. — The magistrate imposed 
penalties amounting in all to £45. 


“Sparkless Gem" Dynamo Brushes.—Mr. S. Jevons, 
of the Electrical Engineering Stores, Minories, Birmingham, is the 
sole licensee for the United Kiogdom for the sale of the brushes 
mentioned in the title of this notice. The brushes are stated to be 
Mad popular on the market. They are made under Obaplin's patents, 
and are the result of constant improvements necessitated and sug- 
gested by evolution of the electric generator. Badly constructed cur- 
rent collectors will soon cause the most perfect dynamo to go wrong; 
yet a poor and worn out machine has baen made to nearly double ita 
output by a change of brushes, enabling it to run cool and clean at this 
point. A true test for the efficiency of & brush is the temperature 
of the commutator running under it: and the claims in favour of the 
" Bparkless Gem " brushes are based on the fact that, even if а 

no is apparently running well with the usual gause brushes, the 
substitution of the later type will bring downthe heating atthecontact 
surfaces by several degrecs. Owing to the soft and springy nature 
of the crimpled wire interior, friction is reduced to a minimum: 
while the casing is constructed to obtain any required degree of firm- 
ness without the danger of spreading. Highest conductivity is also 
attained, as the weight of copper in а brush of this make is at least 
25 per cent. more than in а gauss brush of the same dimensions. 


Staff Dinner.—The fittings warehouse section of the 
staff of the Edison & Bwan United Electric Light Company, 
Limited, held the first of a series of social meetings for the winter 
season on Monday, October 30th, at the Ohampion Hotel, Aldersgate 
Street, E. O., where the party sat down to dinner, which was followed 
by a musical programme. Mr. A. V. Kyrke occupied the chair. 
Other departments were represented, and a very enjoyable evening 
was spent. 

Trade Announcements. — The Phodyne  Eleotrical 
Company, Limited, of 66, Victoria Street, B.W., have acquired the 
elec contracting business hitherto carried on at that address by 
Messrs. A. A. О. Swinton & Oo., and have taken over the latter firm's 
Mr. J. C. M. Stanton, M. I E.E , who cf late years 
has managed Messrs. Swinton & Co.“ con business, is 

director of the Phodyne Electrical Oo. The firm of 
A. A. O. Swinton & Oo., whose business the Phodyne Oo. acquire, 
was formed some 11 years ago by Mr. A. A. Campbell Swinton. 
Daring this period they have carried out numerous and large electric 
installations, notably in connection with the electric lighting of 
cou houses, among which may be mentioned the country seats 
of the quis of Tweeddale, the Earl of Darbam, Lord Rendel, Lord 
Hamilton of Dalsell, The Mackintosh of Mackintosh, Bir John 
Stirling Maxwell, M.P., and have in hand at the present time, among 
others, Bamburgh Castle for Lord Armstrong, and Haggerston Oast le. 
The Phodyne Co. will continue to make a speciality of this class of 
work, in addition to developing its business in other directions. Mr. 
A. A. Campbell Swinton has removed to new offices in the same 
building, 66, Victoria Street, Westminster, where he will con- 
tinue his consulting practice. 

The British Thomson-Houston Company wish us to intimate to. 
their customers that the prices of their electrical apparatus and 
supplies are being revised. New lists are in course of preparation, 
and will be ready shortly. 

Messrs. Allan. & Adamson, Limited, announce their change of 
address to Olun House, Burrey Street, Strand, W. O. In order to 
meet the increasing demand for the Allan accumulator it has been 
found necessary to erect improved works, where the manufacture 
of these storage batteries can be conducted on a large scale. "These 
works are at Ashstead, Surrey, bué communications should ba 
addressed to the London office. 


ызы ү. * ames oe Mall ые Light 
mpany.—The iliff of Westminster & special jury 
sat on October 28th at the Guildhall, Westminster, to assess tho Pez 
made by Mr. Edward Warren against the Bt. James's and Pall Mall 
Electric Light Oompany, in t of a 16 years’ unexpited lease of 
his premises, known as 40, Marshall Btreet, Golden Bquare. Mr. Rob- 
son, Q. O., M. P., and Mr. Lawless a on behalf of the claimant, 
and Mr. Balfour Browne, G. O., and Mr. Divis represented the com- 
pany. The premises in respect of which the claim arose, have already 

taken by the company ucder their Act of this year for the 
purpose of on the site thereof a new generating station. 
On behalf of the mant expert evidence was given, and the jury, 
after hearing counsel, assessed the value at £630. | 


Wire Bound Hose.—Messrs. W. H. Willcox & Oo., 
Limited, have recently introduced with great success a special make 
of their patent wire bound hose, which they term the “special 
traction engine quality.” They claim to have paid particular atten- 
tion to the study of the requirements of this clus of engine, and to 
have bronght ont a specially constructed quality which they are 
confident meets in every why the demands made upon the water- 
lifter hoses. A large number of the principal traction engine builders 
and owners have adopted the use of this hose with general satisfac- 
tion. In the construction of the hose there is no rubter to perish in 
its composition, and it is stated to outlast several ordinary rabber 
hoses for this reason. It is made with wire on the inside, and also 
bound externally in such a manner as to effectually prevent kinking. 
It is prepared in a special way, and is very strong and durable. 
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ELECTRIO LIGHTING NOTES. 


Bala.—A public meeting was held last week to consider 
the question of electricity supply for the town. It was decided to 
obtain expert advice on the subject, and to canvass probable con- 
sumere Ont of nine speakers, six bore the name of Jones! 


Barking.—An inquiry was held last week by Colonel 
A. С. Smith, R E., inspector of the Local Government Board, with 
reference to an application to borrow £13,280 for purposes of electric 
lighting. It was stat:d that sanction for £15,000 was obtained 
last year for the carrying out of an electric light scheme, which 
provided sufficient plant to supply electricity to the whole of 
the street lamps, together with 2,000 8-c.». lamps for private lighting. 
The whole of the works provided for in the original schemo bad been 
carried out. At the present time there were applications for 4,500 
more private lampe, in addition to an application from Messrs. Lawes, 
at Oreeksmoutb, who bad guaranteed the Council the sum of £250 
for seven ewe Messrs. De Pass had also guaranteed £200 for seven 
years, whilst application for the light had been made by the East 
London Waterworks Company, Mesers. Warne & Co., and others. The 
number of lamps actually connected was 650 ср. in excess of that 
contemplated when the original loan was sanctioned. The Council 
had decided to receive no additional applications until the plant was 
extended. A further sum of £1,800 was included in the application, 
£1,000 cf this being for the extension cf the electric light works. 
This brought the total amount asked for up to £15,080. There was 
no opposition. 


Bath.—At a meeting of the Conncil last week, the final 
bill by Mr. R Hammond for professional services as expert adviser, 
amounting to £280, was received and sent to the auditor. Messrs. 
Callender wrote pointing out that they had never been allowed to 
complete their original contract for laying mains, and that they could 
compel the Corporation to receive 28,000 yards of high tension cable; 
they were willing that some arrangement should be come to as to 
wha proposed extensions. The letter was sent to the Works Oom- 


Bedford.—The Town Council having applied to the 
Local Government Board for sanction to borrow £41,000 for pur- 
poses of electzic lighting, Colonel A. J. Hep on Thursday 
last week held an inquiry. The town clerk said that the smounte 
already sanctioned for electric lighting purposes were £63,450. The 
engineer said that the output bad been rapidly increasing, the light 
bad become more popular, and there was a greater demand for it. 
He estimated the output for the year at 750,000 units. The present 
application embraced all the streets not previously included. The 
buildiogs were for new boilers, condensers, and four new sub-stations. 
The price of supply was 54. per unit with 10 per cent. discount. The 
inspector paid a visit to the electricity works. 


Boston.—A special meeting of the Town Council was 
held last week to consider a resolution of the Finance Committee, 
recommending the Council to offer £60,000 to the Boston Gas Com- 
pany for their undertaking. The Council rejected the recommenda- 
tion, and, instead, decided to apply for & provisional order under the 


Electric Lighting Act, enabling the Council to supply the town with 
el:ctric light. | 


Brighouse.—The Town Council has decided that the 
price of electricity for lighting purposes be increased from 5d. to 6d. 
per Board of Trade unit, & previous resolution cf the Oouncil that 
the p ice be 7d. being rescinded. This alteration in price, the elec- 
trical engineer reported, would reduce the deficiency of £205 8s. 2d. 
in this depsrtment for the past year to one of £58 6s. 8d. in the cur- 
rent year. The cngineer presented a report recommending the laying 
down of a new electrical generating plant in order that the depart- 
ment might be made to pay. 


Bristol,—The Town Council is about to erect nearly 400 
additional arc lamps, to take the place of existing gas lamps. 


Ceylon.—The electrio lighting of Kandy is being carried 
out under the management of Mr. J. E. Addyman, the resident 
electrical engineer of the Colombe Gas and Water Company. A large 
part of the mains has already been laid on the system of the British 

sulated Wire Company, Limited. The generating station is nearly 
complete, and supply will be commenced ш a few months. 


Cleethorpes.—Mr. О. 8. V. Brown has presented his 
report on the proposed electric lightirg of the town to the District 
се which has decided to obtain a provisional order as soon as 
possible. 


Croydon.—The Board of Guardians has approved the 
report of a Special Committee in favour of fitting the Workhouse, 


аш, and offices with electric lighting at an estimated cost of 


‚ Dartford.—The District Council, after careful considera- 
tion of Mr. Hawtayne's report, has decided to adopt his scheme for 
the electric lighting of the town, and has resolved to apply for per- 
mission to raise & loan for the amount estimated by Mr. Hawtayne. 


Dolgelly.—The District Council has appointed a com- 
mittee to consider the question of elcctric lighting for the town. 


. Dudley.—Mr. Herbert H. Law, C.E., has held a public 
Inquiry at Dadley relative to the application of the Town Council for 
permis.ion to borrow, amongst other items, £33,000 for electric 
lighting purpcses. The town clerk stated that the population of the 
tow. was 50,000, its ratable value was £113,180, and the outstand- 


ing loans amounted to £68,037. In 1897 the Town Oouncil obtained 
their electric lighting order, and in 1898 the British Electric Traction 
Company took over the local steam tramways, proposiag to eleo- 
trically equip them. The Town Oouncil opposed that part of the 
electrical proposals which had reference to the borosgb, and 
eventually an arrangement was come to under which the traction 
company agreed to take what power they required withia the 
borough from the Town Council It was added that this was the 
second loan under this head which had been applied for, a generating 
station sufficient to work the tramways being now in operation. Mr. 
R. Wilson, electrical engineer, aid it was proposed to erect arc 
lamps on some of the tramway poles Numerous applications, 
including two from large works, bad already b:en received for the 
light. The present generating station consisted of two engines and 
boilers, with two dynamos, in a corrugated iron shed. The per- 
manent building would be erected round and over the present 
building. In the new building would be placed two more boilers, 
fitted with mechanical stokers, and two more dynamos. One of the 
engines would be 100 E P., and the other three 200 KE P., the dynamos 
corresponding. The Oommissioner said he believed the loan would 
be granted for 25 years. The Commissioner, at the conclusion of the 
inquiry, visited the site of the electrical works. 


Exeter.—The Electric Lighting Committee reports to the 
City Oour сії that upon thé accounts of the year ending December 
318 last there was а surplus profit of £548 8s. 84, after payment of 
all interest and sinking fund. 


Glasgow.—Lact week the Electricity Committee of the 
5 resolved to recommend that churches be offered supplies 
a electricity for lighting purposes at 3d. per unit, or half the ordinary 

e. 


Grays.—Colonel Durnford, R. E., recently held an inquiry 
on behalf of the Local Government Board into the application of the 
Urban Council for sanction to borrow £13,000 for electric lighting 
purposes. Mr. A. Н Preece, electrical engineer, said an arrangement 
bad been entered into for the purchase of land for a lighting station. 
There were at present 186 public lamps, which would have to be 
ligbted by electricity. These now cost £700 & year, and this amount 
would have to be credited to the new scheme. The income from 
private lamps should amount to at least £1,000 psr year, giving a 
total inoome of £1,700 per annum.  Allowing for the cost for 
interest and sinking fund on the loan, a sum of £1,600, they would 
have а credit balance of about £100 a year. The repayment of the 
loan would come to about £700, and the interest on sinking fund and 
working expenses would be about £900. The Oouncil had received 
& requisition to adopt electricity by a large number of the ratepayers. 
There was no opposition. 


Henley.—The Town Counoil bas resolved to obtain a 
provisional order for electric lighting, and has under consideration a 
report and estimate by Messrs. Bhone & Ault on the subject. 


Heston and Isleworth.—In the London Gazette last 
Friday there appeared the usual notice of intention to apply to the 
Board of Trade for а provisional order for the District Co 


Hythe.—The Town Council has resolved to obtain & 
visional order for electric lighting, with a view to forestalling the 
olkestone Electricity Supply Company. 


liford.—The Local Government Board has sanctioned 
loans of £4,400 for the purchase of land for the electric light and 
tramway stations. 


Italy.—The Società Tramvie e Ferrovie Elettricite 
Varesine bas received official permission to put down plant to utilise 
the water-power of the Giona and Cannera (Como) streams. 


King's Norton.—The Urban District Council is con- 
sidering the question of an electricity supply, for which the late Rural 
District Council obtained an order in 1898. The duration of the 
order will shortly expire. 


Kingston-on-Thames.—The Local Government Board 
has sanctioned the raising of а loan of £15,000 by the Town Council 
on the understanding that no part of the money borrowed would be 
expended in payments to salaried officers of the Council, or in baying 
incandescent lamps. The Council has raised the salary of the elec- 
trical engineer, Mr. Edgoombe, from £300 to £350 per annum. 


Leicester.—The Town Council has approved of the 
recommendation of the Electric Lighting Committee to borrow 
£100,000 for necessary extensions. At a recent meeting Alderman 
Lennard pointed out the steady increase in the demand 
for electric light in Leicester. The revenue from the depart- 
ment had increased from £963 in 1895 to £5,040 in 1899. It was now 
proposed to put in additional alternators and engines to increase the 
capacity from 1,600 xw. to 4,000 Kw., and it was estimated that this 
would meet the demand for the next five or six years. The price at 
present charged for the light was 4d. per Board of Trade unit, and 
2d. per unit for power. 


Liversedge.—On Monday the District Council decided to 
apply to the Board of Trade for a provisional order, authorising the 
era to supply electricity for public and private purposes within 
their district. 


London, E.C.—The Limehouse District Board has decided 
to apply for a provisional order to light the district by 
electricity. An influential deputation from the East End 
districts of Mile End, Limehouse, and St. George's, waited upon 
Sir Courtenay Boyle, in the unavoidable absence of Mr. Ritchie, 
at the Board of Trade this week. Tne deputation asked the Board of 
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Trade either to allow them to jointly.commence their own electric 

lighting scheme or to revoke the order which had been granted to the 

County of London and Brush Provincial Company over two years ago, 

and which work had not been commenced. Bir О. Boyle promised to 
'go fully into the matter with Mr. Ritchis. 


Malton.—A special meeting of the District Council was 
held last week to receive Mr. C. W. Fairley, representing the Northern 
Counties Electrical Supply Company, who explained the company's 
scheme for establishing electricity works in Malton. The subject is 
to be further considered. 


Mexico.—A Berlin correspondent of the Financial Times 
states that the Mexican Electric Works, Limited, in which the 
Dresden Bank and the Swi's Company for Electrical Industry of 
Basle are interested, and which partially commenced work in Mexico 
at the beginning of 1898, was enabled to eet the works in full opera- 
tion in October of the same year. The development of the company 
during the first working year bas not quite equalled the original 
expectations. Nevertheless the available surplus will allow of the 
payment for the first financial year ended on October 1st of a divi- 
dend of 6 per cent, and in order to meet this the Siemens & Halske 
Company, which guaranteed & 6 per cent. dividend for the first three 
years, will only be required to provide а small amount of money to 
make up the deficiency. Itis expected that improved results will be 
obtained next year, especially as the number of consumers and lamp 
connections is increasing. 

Mexborough.—Colonel A. J. Hepper, DS.O, R. E., 
inspector of the Local Government Board, last week held an inquiry 
iato the application of the District Oouncil for sanction to borrow 
£1,428 for the purchasing of land for the erection of an electric light- 
ing station and other purposes. 


Newark.—At a special meeting last week the Town 
Oouncil authorised application being made for a provisional order for 
electric lighting purposes. 

North Riding.—The County Council has resolved that 
application be made to the Local Government Board for leave to 


bor row a sum of £4,500 for the purpose of carrying out a scheme of 


electric lighting at the North Riding Pauper Lunatic Asylum, such 
sum to be repaid by 10 equal annual instalments of principal and 
interest combined. 

Northampton.—The electric light has been installed in 
Bt. Kathorine’s Church, by Mr. Geo. Basham for the National 
Electric Wiring Company, Limited. The company have aleo secured 
the contract for Mesers. Orick & Co.'s boot factory. The N.E.W. Oo. 
have connected over 70 consumers here in less than seven months. 


Pontefract.—At a meeting of the Board of Guardians on 
October 28th the report of Mr. G. R. Peers, electrical engineer, was 
read with regard to the lighting of Pontefract Workhouse by means 
of electricity. He estimated for 470 lamps, mostly of 16-с.р, at a 
total cost of £1,900, and at a working expense per annum of £208. 
The Board decided to obtain tenders for the carrying out of the work. 


Prestwich.—The Urban Council gives the usual notice 


in the London Gazette of its intention to apply to the Beard of Trade 


during the 1900 session for an electric lighting provisional order. 


Rhyl.—The Council is considering the question of pro- 
viding plant for supplying the whole of the town with electric light. 


St. Pancras.—The Vestry on Wednesday resolved to pur- 
chase for £7,500 the freehold interest of property adjoining the 
King’s Road generating station for the extension of the works. 


' Salford.—At the meeting of the Council on Monday, the 
resolution of the Tramways Committee, recommending that the 
Oouncil make application to the Board of Trade for sanction to borrow 
the sum of £53,450, to cover the cost of the purchase of 100 electric 
tramcars, was considered. "There was also on the agenda a resolution 
of the Electric Light Committee accepting the tender of Messrs. 
Galloways, Limited, for boilers and fittings, required for the Straw- 
berry Road station, for the sum of £15,200, and another recommend. 
ing the Council to apply to the Local Government Board for sanction 
to borrow the sum of £72,000 for the construction cf eight sets of 
steam dynamos, required for the new low pressure generating etation 
in Strawberry Road. In addition there were resolutions to borrow 
£750 for offices and battery sub-stations, and £879 for the erection 
of a retainiog wall. The Oouncil approved of the recommendations. 


Saltburn.—The supply of electricity has now been 
un; there are about 1,200 lamps connected, and a number 
eae to be wired. The sea front is also to be lighted with arc 


ps. 
Shipley.—A report on the question of electricity supply 
in the district has been presented to the District Council by Mr. 
В. О. Quin, outlining & system of supply capable cf dealing with 
tramways, street lighting, pumping and sewage. Mr. Qain strongly 
recommended that wherever distributing mains were laid the streets 
should be electrically lighted. He thought it would be well to fix 
the cost of energy for street lighting st 2d. per unit. This would 
leave a slight margin of profit to the electricity department, and 
would be «qual, light for light, with gas (Welsbach incandescent) at 
approximately 2з. per 1,000 cubic feet. The charge to the public 

recommended should be 7d. for the first hour's use, on а rix 
months’ basis, and 2d. per unit for any further units consumed in the 
s&me period. Mr. Quin's estimate of costs amounted to £14,476, 
made up of the following items:— Generating station, £1,700; mains, 
£9,C00; street lighting, £264; 100 services to consumers at £10 each, 
£1,000; contingencies, 10 per cent, £1,196; engineering and other 
expenses, 10 per cent., £1,316. 


Southwick,—The Southwick District Council has ap- 
pointed three members to meet three members from the Shoreham 
Oouncil and three members of the Portslade Council, ia order to 
discues the advisability of obtaining powers for the electric lighting 
of the districts within the Jurisdiction of these authorities. 


Stoke-on-Trent.—The Board of Guardians last week 
adopted the report of a committee to the e ffeot that Mr. G. R. Peere's 
scheme for the electric lighting of the workhouse, cottage homes, &, 
at a cost of £4,250, be approved, as well as his estimate for subse- 
quent extensions, costing £2,300. The Board will apply to the Local 
Government Board for sanction to the necessary loans, to be repaid 
within 30 years. | 


Swinton and Pendlebury.—In the report which Mr. 
O. Hopkinson has presented to the District Council on the subject 
of its electric lighting scheme, he estimates that the revenue from 
lighting and traction at the end of the second year would, within a 
few pounds, balance the expenditare on interest and sinking fund 
and generating costs, inclading repairs and maintenarce. Mr. 
Hopkinson believes the Council would find either Manchester or 
Salford willing to supply the occapiers of property in Swinton on 
terms which they could not themselves hope to attain to, unless 
by a large development of the traction load. 


Thirsk.—The Thirsk Rural District Couucil has agreed 
to the Northern Oounties Electricity Sapply Company's electric 
lighting scheme, contingent on the approval of the Thirsk, S werby, 
and Carlton Miniott Parish Oouncils. 


Walker.—At a meeting of the District Council on Tues- 
day last, it was stated that the money required for buildings, plant, 
engineers' fees, destructor, purchase of land, Parliamentary and legal 
expenses, would amount to £29,049, and it was recommended that 
the Council apply to the Local Government Board for sanction to 
borrow this money for 30 years. It was also stated that the New- 
castle Electric Supply Company had written offering to supply elec- 
trical energy in Walker district on advantageous terms, and & com- 
mittee was appointed to meet the company and report. The report 
was adopted. 


Wallasley.—The Local Government Board has sanctioned 
the District Council's application for leave to borrow £10,000 for 
electric lighting purposes, theloan to be repaid in 24 years. 


Windsor.—In consequence of the increasing demands 
made upon the electricity worke, and the Celay in delivery of the 
new 400-H. . engine, a portable plant of 70 в.н.р. has been 
temporarily installed at the Peatcod Street station. The Lighting 
Company has just had a 220-n.P. engine and dynamo placed in position, 


аз well as a new boiler. 


Welverhampton.—At a meeting of the Town Council on 
Monday last the Lighting Committee presented a report with regard 
to a proposed extension of their plant. They stated that, having 
regard to the extreme difficulty in obtaining electrical machinery, 
except upon very long notice, owing to the fact that the leading 
manufacturers are exceedingly busy, they desired the authority of the 
Council to obtain and accept tenders immediately for two 700-8 P. 
steam dynamos,at sn estimated cost of £11,000. The constantly 
increasing demand for electrical energy, for lighting and power par- 
poses, renders it extremely probable that the whole of the plant in 
respect of which the expenditure of £29,000 was sanctioned by the 
Council in O:tober last, will be taken up in the course of the next 
few months. The committee acco ly recommended that the 
Finance Committee be authorised to apply to the Local Government 
Board for their sanction to a loan for the purchase of the plant, to 
borrow the requisite moneys, and, if necessary, to raise Wolver- 
hampton Oorporation stock for such purpose. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Accrington,—At a recent Town Council committee 
meeting a deputation from the Tramway Company attended, and Mr. 
Garcke, of the British Electric Traction Company, made a long 
statement in general terms of the policy of that company n buying up 
such concerns as the Accrington Tramway Company. e chairman 
requeated him to put any proposals in writing, and submit them for 
the consideration of the committee. 


Belfast.—The tenders for rails, &c., for tramways exten- 
sions have been referred to a sub-committee of the Oouncil Joint 
Improvement and Electric Committee. | 


Birmingham.—The Birmingham and District Tramway 
Ocmpany having intimated their intention of substituting electric 
traction for the present system of steam between Birmingham, 
Smethwick, Tividale, and Dadley, the Rowley Regis District Council 
have decided to waive their statutory rights of purchase for two 
years. 


Blackheath and Woolwich.—We are glad to note that 
the local opposition to the London County Council scheme for the 
establishment of electrical tramways between Blackheath and 
Woolwich is not meeting with much support. Obviously some 
means of communication are required, the towns are only about a 
mile and a Lalf apart, and are already connected by rail, but it is 
sufficient to state that the railway is in the hands of the notorious 
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South-Eastern Company to understand the position of affairs; but 
even that company, as regards service between Blackheath and 
Woolwich, can surely claim а record for this part of their system, 
since three trains only are run east between tho hours of 9.2 a.m. and 
12.40 pm., and no attempt appears to be made to run ontime. To 
cap all, one of these trains is taken off on Saturdays. 


great, the public will be greatly convenienced, and as regards profite, 
these tramways will be run in competition with a railway company 
who charge 103. fora first-class return, where the distance, going and 
coming, is not over three miles. 


Biackpool.—The Town Council has resolved to apply for 
sanction to a loan of £42,515 for extensions of the Оо tion 
electricity works in connection with the supply of electricity for 
tramway purposes. 


Bolton.—The new cars for the Bolton and district new 
tramway system were subjected to tests on Monday and Tuesday, and 
as these were perfectly satisfactory, the lines to Moor will be 
ponen for traffic immediately the Board of Trade ficate has been 
received, 

The Council has appointed Mr. H. England to the position of 
general traffic manager for the electric tramways. 


Bootle.— Last week the Council held the necessary 
ttatatory meeting to pass & recommendation submitted by the 
General Parposes Committee, to the effect that an application be 
made to the Board of Trade authorising the construction of the 
roris tramways to be worked by electric traction in the 

strict :— 

Tramway No.1: An additional tramway in Stanley Road, commencing at 
Marsh Lane and terminating at the Litherland boundary. Tramway No. 2: 
A double tramway in Knowsley Road, from Stanley Road to the western ex- 
tremity of the tramway sanctioned by the Bootle-cum-Linacre Tramways Order 
of 1884. Tramway No. 8: A double tramway to connect the existing tramways 
in Rimrose Road with the proposed new tramways in Knowsley Road and with 
the Seaforth tramway. Tramway No.4: A double tramway commencing at 
the terminus of the existing tramway in Strand Road, at the junction with 
Derby Road, passing slong Strand Road westward, Regent Road northward to 
Lyster Road, and Lyster Road, terminating by a junction with the existing 
tramway io Rimrose Road. 

Bowness.—On October 26th, on the invitation of Mr. 
Frederick Fowkes, managing director of the Windermere and Dis- 
trict Electricity S apply Company, several members and cfücials of 
the Ambleside and Bowness District Oounciis and of the Oounty 
Oouncil left Windermere on a two-dsys' visit to Dudley and Kidder- 
minster, for the y urpose of inspecting the electric tram ways. 


Burnley.—The Town Council last week passed recom- 
mendations by the Tramways Committee, whose Sub-Committee had 
submitted plans prepared by the borough surveyor for the reconstruc- 
tion of tbe tramway between Padiham and Nelson as а double line 
(except where impracticable owing to the narrowness of the road way) 
on a gauge of 4 feet, and also plans of proposed tramways along the 
following routes, namely: (1) Yorkshire Street and Brunshaw Road ; 
(2) Todmorden Road from Yorkshire Street to Causeway End; (3 
Manchester Road to a point about 100 yards above Robarts Row; an 
(4) Accrington Road from Mitre Bridge to the junction of 
Lane, thence over the railway bridge to а point on the north side of 
the railway. Alderman Armistead gave а lsngthy report with respect 
to the proposed new tramways, and said that after serious considera- 
tion, the Committee had decided to proceed by Bill instead of 
provisional order, and the public would benefit very considerably 
thereby. He referred to the decision of the Committee to have a 
4-foot gauge instead of a 3 feet 6 inches gauge, remarking that Lord 
Jersey, at а light railway inquiry at Colne, recommended that the 
lerger gauge would be better. The new tramway would be double 
nearly all the way from Padibam to Nelson. The lines from Padiham to 
Nelson would involve an expenditure of £67,000, the accessories, such 
as cars, of which there would be 25, would cost £24,000, and the line 
extensions up Manchester Road, &c. would mean an outlay of 
£41,800. It would be optional for the authorities of Padiham, Brier- 
field, and Nelson to reconstruct their own lengths, or they could 
arrange for the Corporation to do it. Of course, these figures did not 
1 the purchase of the existing lines, which would be settled by 
arbitration. 


Dartford.—The Urban District Council has resolved to 
interview Mr. Walter Beer, of Victoria Street, Westminster, on the 
question of constructing а tramway from the terminus of the 
8 е Bouth-Eas?ern Tramways at Plumstead through Brith 

о 


Derby—Ashbourne.—On 24th ult. Sir Courtenay Boyle 
heard the promoters and opponents to the light electric railway 
order fora line 11 miles in length between Derby and Ashbourne, 
acd four smaller railways necessary to complete such connec- 
tion. When this order was last before the Board of Trade Bir 
Courtenay Boyle pointed out that there were several gradients and 
curves and other points gravely affecting the safety of the public 
which the Bcard of Trade officets considered should go back to the 
Light Railway Commissioners for further consideration, and the 
matters now to be settled were the engineering points then raised. 
Tae objectors were the Derby Corporation, represented by Mr. 
Е Љегіррќор Smith and Mr, Gadsby, town clerk, and the Derbyshire 
County Courcil, for whom Mr. Hughes Hallett, clerk of the 
appeared. The promoters were represented by Mr. C. R. Eddowes, 
solicitor, and Messrs. Cooper & Sons, Parliamentary agents. The 
first objection raised by the Board of Trade was to the promoters 
having power to reduce the radius of а curve to 1 chain at the Ash- 
bourne end of the line on the ground of its being & danger to the 
public. Mr. Eddowes, solicitor for the promoters, said the pace 
would be slow on the incline going into Ashbourne.—Sir O. Boyle: 
Bat the clause, as it stood, would allow them to alter any of the 


curves on the light railway to 1 chain.—Bir Francis Marindin: Озе 
chain is very objectionable.—Mr. R. E. Orompton: We only want it 
for the line going into the private grounds off the street of Ash- 
bourne, and it be at а walking paca.—Bir C. Boyle: I have no 
5 gras кее 1 3 кш кле 
Mr. Etherington th, for the rporation, who oppose 

wanted to know what facilities the promoters would give at the 
Uttoxeter Road to the Corporation of by to prevent interference 
with their electric tramways. Among other points dealt with was 
the objection of the inspecting officers of the of Trade to the 
mode of construction, which they considered unsatisfactory and 
dangerous. To meet this the promoters offered not to lay guard 
rails, and to make the roadway level with the rails, in the country by 
3 means of tarred 


j 
Ё 
i 
8 


tions 
would reject it, however, because he understood the 
way Oommissioners wished to confer with the Board of Trade upon 
the subject. He therefore postponed the consideration of the 


Dublin.—On 24th ult. electric cars commenced running 
on tbe Palmerston Park route, on which they will run right through 
to Dollymount. The Drumcondra lise is also electrically uipped. 
and will be in full working order in the courte of a few i 
section will be joined to the Haroldscross system, and cars will then 
run between Drumcondra and Terenure, vid Nelson's Pillar and Soath 
eorge's Street, while the Glasnevin cars will run through 
Dorset Btre:t and Oapel Street to College Green. The only horse 
lines now running are to and from Dramoondra, Glasnevin, Hatch 
Btreet, and between Haddington Road and Sandymount Tower, but 
all these lines will shortly be ran electrically. As soon as the Hatch 
Btreet line is completed, the electric cars now running from Parkgate 
Street to Westland Row will go onto Hatch Street. A new line is in 


соо of formation in Lower and Upper Leeson Street, and is already 
Г 


Dundee.—The proposal to extend the electric tramway 
line between Dandee and Monifieth, to accomplish which steps have 
been taken, and farther east to Carnoustie, is engaging attention. 
In August Mr. Addyman, solicitor, Leeds, the agent for the pro- 
moters of the line, was in the district, and the Oarnoustie Com- 
missioners appointed a committee to interview him on the point of 
3 the tramway extended to the burgh. Mr. Addyman met the 
committee, and at his request the viewa of the Commisioners were 
submitted in writing. During the intervening period the matter 
has been receiving the attention both of the promoters and the 
Carnoustie Commissioners, and in the beginning of October Mr. 
Addyman again visited the district and indicated to the committee 
that, subject to.a report by the engineer, he was favourable to the 

of Oarnoustie. The 


missioners, saying that if the district p the promoters with 


Е 


‘Interviews with committees from both Broughty Ferry and 


Carnoustie Commissions. 
Eccles.—The Town Council on Monday passed a resolution 


in favour of tho pronomon by tbe United Kingdom Tramway Byndicate 


of a provisi order for the construction of tramways to connect 
the borough with Urmston, on the one hand, and Whitefield on the 
other. The line will pass through several urban districts, and each 
local authority reserves the оп of supplying the electric current 
for traction purposes within its area, at a price to be agreed upon, 
and also the power to elect, within a reasonable period after the con- 
firmation of the provisional order, to undertake the construction of 
the tramways, and also, at their option, to provide electrical equip- 
ment. е лак о DA ut ar кесем чому шен 
and the cars are “ double-deckers." There are at present 31 ot 
track, covering some 28 miles of streets. 


Ereter.— The City Council is carrying on negotiations 
for the acquisition, from the Tramways Parchase B of the 
horse tramways now in operation in that city, and it is proposed, 
when they are under municipai control, to use electric traction for 
the system, which will be about doubled in when the outlying 
subarbs are annexed by the city authorities. The Oouncil has, 
under the tramway order, compulsory purchasing powers in 1902, 
but in view of the immediate extension of the city boundaries, it is 
proposed to acquire the undertaking before that time; and at a 
meeting of the Council on Wednesday (25th) it was decided to offer 
the syndicate a 10 cent. premium on a valuation of the under- 
taking, to be out on the Board cf Trade basis. The syndicate's 
present valuation is £9,300, and they asked for a 40 per cent. 
premium. 

Halifax.—The Elland District Council will not accept the 
proposals of the Halifax ери to extend their system of io 
tramways to Elland. The barrier to agreement is as to who shall 
supply the current, It is probable that Elland will oppose the appli- 
cation of the Halifax Corporation to construct lines ugh a por 
tion of their district to Brighouse. 


Lancaster and Morecambe.—Last week at the Lan- 
caster Town Council meeting the Mayor reported upon the negotia- 
tions for the purchase of the tramways from Lancaster to Morecambe, 
and the proposals for a system of electric tramways by the overhead 
trolley system. 
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Leeds.—The Tramways Committee has decided to accept 
the tenders of Messrs. Dick, Kerr & Oo., for 50 fally equipped electric 
cars at a cost of соро car, making a total of £27,500. The order 
has been placed in anticipation of the requirements of next summer 
and autumn, when it is hoped that the Dewsbury Road, Hunslet, 
Beeston Hill, and Elland Road sections will be ready for working. 
The first delivery is to take рсе 0 сла MINE рањо June, and the 

y the end of August. The electric cars 


for the Ohapeltown and Headingley route are, of course, in hand, 
and it is expected that that on may be at work in less than a 
. fortnight’s time. 


Limerick.—The Corporation last week passed a resolution 
in favour of the electric tram scheme. Before and after the meeting 
the opposing carmen and others of the great Irish public made them- 
selves a little troublesome both outside and inside the building, but 


Margate.—A dail says that the construction of the 
фы шы, КЫЫ кы орга at the commencement of the 


season, has been resumed, the course taken being along the Marine 
Terraca to the westward. T 


Merthyr.—A commencement is about to be made with 
the construction of the light electric railway here. 


rud ен; electrical engineer, has prepared 
А у rt upon the proposed light railways ia Middlesex for 
the County Oouncil. The amount involved in their construction is 
about £240,000. The Council is going on wita the scheme for the 
provision of light railways in the county. 


Motor Dust Carts.—The St. George's (Hanover Square) 


Vestry has decided to purchase or hire, аз an experiment, at а cost 
not exceeding £500, a motor dust van. 


arrangements for taking over the local tramways from the company 
el 
the company’s manager, was the recipient of 


of the Tramways Committee, the superintendent (Mr. Roller) 
ported that he had completed the surveys for the five new sections 
proposed by the committee. It was decided to have double lines 
wherever practicable. The arrangements for the introduction of 
electric traction are now under consideration. 


Preston.—The electric tramways, referred to last week, 
will be 4 feet gauge and equipped on the overhead trolley system. 


Salford.—The Town Council on Monday considered a 
‘series of resolutions of the Tramways Committee. One resolution 
was to accept the tender of the Мне Sry Electric Oompany for 
the supply of 100 tramcars at the rate of £534 103, per car, subject to 
the being manufactured by Messrs. Milnes & Oo., of Birken- 
head, and the trucks being those known as the Brill tracks. A further 
resolution was to make application to the Board of Trade for its 
sanction to the borrowing of £53,450 to cover the cost of the cars. 
The committee recommended the appointment, as tramway engineer, 
of Mr. E. Hatton, Birkenhead, at a salary of £240 a year. The several 
resolutions and recommendations were confirmed. The cars, it was 
explained, are to be “double-deckers,” designed to carry 45 pas 
sengers, or more in emergency. 


Sheffield.—On 26th ult. a trolley wheel ran off the over- 
head conductor, the arm struck against a cross standard and was 
` bent. It afterwards became entangled in the guard wires. There 
was consequently a stoppage of the traffic for a short time. 


South Staffordshire,—AÀt a meeting of the Urban 
District Council of Bilston last week, a communication was received 
from the Light Railway Commissioners relative to the construction 
of the South Staffordsbire Light Railways. Ia this it was stated 
that the Commissioners had settled the order authorising the railway 
to be made, and that it had been submitted to the Board of Trade 
for confirmation. It was also stated that the period daring which 
the local authorities of Bilston and Willenhall might take over the 


portion of the railway in their districts, had been sed from 25 
to 28 years. 


Stalybridge.—A joint conference was held last week of 
representatives of the Oo 


Tynemouth.—At last week's Council meeting Alderman 
Armstrong stated that arrangements for the supply of electricity for 
illuminating and traction purposes were proceeding satisfactorily, 
and it was anticipated that by Haster they would be able to supply 
the tramway company with power to work the trams. It would be 
necessary to appoint an electrical engineer to take charge of the 
worke, The Committee has decided to offer the Market to the tram- 
way company as a tram shed for £4,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Interruption, abe Eastern Telegraph Company 
announced on Tuesday that the cable between Delagoa Bay and 
Mosambique on the east coast of Africa became interrupted on Mon- 
day. T phic communication with South Africa is maintained 
by the cables on the west coast of Africa, which are working well. 
The cable ship Great Northern is due at Delagoa Bay to-day, and the 
company is endeavouring to send her instractions to stop at the 
position of the break in the cable. 


Glasgow Telephones.— We print the following abstracted 
remarks from the North British Weckly Mail as reflecting the 
present feeling and situation regarding the municipal telephone 
question at Glasgow :—" After their long and sucocessfal fight for the 
municipalisation of the 5 the Glasgow Corporation had the 
right to expect that on the passing of the Telephone Act of last 
session they would receive а t 
Genera! without the slightest d 
of Mr. Hub 
measure throug: 


hone license from the Postmaster- 
у. It was certainly not the intention 
, Who acted for the Government in carrying the 

the House of Oommons, that there should be any 
delay in the gran of licenses to municipalities. And it was not 
the intention of Parliament. The desire was to set up public com- 
petition with the National Telephone Oompany as quickly as possible. 
But the Post Office is slow to move in this important matter. Imme- 
diately after the passing of the Act, in Augast last, the Corporation 
renewed their repeated application for a telephone license. It has 
taken more than two moaths to obtain a satisfactory answer. 
The Corporation continued to press upon the Postmaster-General, by 
means of frequent letters, the Хота bility of at once letting them have 
the draft license: but not till last week did he send them the printed 
form of license which he proposes to grant. Such delay is not 
creditable to the Post Office. It gives ground for the suspicion 
that the officials of that Department have not yet quite freed them- 
selves from the influence of the company. While it has taken them 
so much time to draft the form of license for manicipalities, they have 
found time to prepare and issae an order as to telephonic inter- 
communication which is very much in the company's interest. No 
time has been lost by the Telephone Committee of the Glasgow Oor- 
poration in consid the terms of tho draft license which they have 
at length received. They have had the choice of two periods of 
license—one of them extending to December 3186, 1913, and the 
other extending to Dacembar 31st, 1925. The longer period would 
doubtless have been considered the preferable one, as giving the 
Corporation more time to make good their expenditure, if the con- 
ditions had bsen the same as for the shorter psriod. Bat if the 
Oorporation had asked for a license up till the end of 1925, the 
Postmaster-General would almost cortainly hava exercised hie power 
to extend the company's license in Glasgow to the same date. It is 
most undesirable that the licente of the company should be extended 
a dey beyond its original term. The Telephone Oommittes of the 
Glasgow Oorporation have therefore recommended that the Oorpora- 
tion's telephone license should be for the shorter period—that is, up 
to Decamber 3156, 1913. At the same time the Oommittee have 
applied to the varions suburban burghs within the Glasgow Tele- 

hone Exchange area for their consent to the Oorporation’s license 

or that area. It is of the utmost importance that competition 
should be established as soon аз possible. It is not the Oorporation 
who will be responsible for any delay that there may be in ostab- 
lishing the desired municipal competition. Oaly the slowness of the 
Post Office stands in the way. Aud the Corporation will have to 
keep on hammering at the Post Office until it does all that Parliament 
has ordered in connection with the granting of a license.” 


The G.P.0. and Battersea Vestry.—The Battersea 
Vestry last week declined to withdraw the condition, attached to 
consents given to the laying of Post Office pipes, that the pipes are 
only to ba used for telegraph wires. Tais decision was arrived at 
notwithstanding the threat of the Postmaster-Gansral to take pro- 
ceedings in the matter failing compliance within 15 days from 
October 9:h, and that one consent related to the laying of telephone 
pipes ia connection with the Government telephone system for 

on 


Local Authorities and the London Telephone Service. 
—At the meeting of the members of the Holborn Board of Works on 
Monday, Mr. G. Phillips, J.P. (chairman), in the chair, a letter was 
received from the Vestry of Kensington, stating that an application 
had been received from the Postmaster-General for their consent to 
lay conduits for underground telephone cables in the district. They 
considered that the same course should be followed by all local autho- 
rities in the matter, and they thought it desirable that a conference 
should be called to discuss the subject.— Mr. Dinham moved that 
they.approve of the proposal of the Kensington Vestry. The con- 
tinual taking up of the streets by public companies for the laying of 
pipes, &c., was a very serious matter, both to the residents of the 
particular locality in which the work was being carried on, and to the 
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public generally. I+ would appear that they bad no jariediction over 
the companies.—Mr. J. Trenner seconded the proposition. He favoured 
the convening of the conferenca in the hope that the collective 
wisdom of the local authorities would devolve something that would 
be b:neficial to the public — Тһе proposition was carried unanimously. 

At the last meeting of the Olerkenwell Vestry, Mr. T. B. Olay, 
Matropolitan superintendent of the National Telephone Oompany, 
attended this meeting with reference to the ref of the Vestry to 
allow the company to lay sections of conduit in cartain streets. Нг 
stated that having regard to the altered circu nstancos since the Post 
Office had obtained the consent of Parliament to set up a competing 
scheme, the company asked the Vestry to extend the same privilege 
to them as to the Post O Bee. Mr. G. Beard, vice-chairman, said that 
the Vestry refused the application of the company because they did 
not think th» rental eff: red by them was sufficient. The committee, 
however, would reconsider the matter, when the Post Office 
authorities were opening up the roads for the laying down of their 
system. He moved that the Board adhere to its former resolution, 
and refase theapplication. The proposition was ad pted. 


Pacific under Survey.— Honolulu papers received at 
Vancouver on Ostober 10tb, conta'n the news of the arrival there of 
the survey ship Egeria from her trip south to survey the route of th» 
Pacific cable. The Bulletin says: —" The British cable survey cruiser 
Egeria, now lying in Naval Row, arrived Sanday evening from a 
southerly cruise. Взе will leave at tbe end of this week for Eequi- 
malt. The line of the proposed Eritich-Oanadian-Australian cable 
bas been surveyed, and the Egeria has completed her labours in that 
respect. It is stated aboard the vessel that the deep-sea soundin 
made between the proposed cable line and these islands are purely 
for scientific pu As the whole of the Pacific Ocean has to be 
sounded anyhow, no particular significance i; attached to the surve 
between the Hawaiian Islands and the main line. 16 is not at 
improbable, however, that a branch cable extending to Honolulu, 
and so connecting this point with the American coast and Australia, 
will ba established. The British cable will very likely be the first 
telegraphic connection between Hawaii and the rest of the world. A 
Honolulu branch would greatly increase the value of the British 
cable, The cfücers aboard the Egeria are ab present very busily 
engaged making up their reports. Oa Saptember 2nd the Egeria 
was in Kealakakua Bay, Hawaii. Oa herrecent sontherly cruise the 
survey ship went about 700 miles toward Fanning’s Islani, taking 
soundings every 20 minutes, and on her return soundings each day. 
Бро was to have left Honolulu on the morning of Septem- 


Telegraphic Interruptions and Repairs:— 
OABLEM. Down. Repaired, 
Cay.nne-Pinheiro ... iss 


eee Oct. 11, 1899 eee eee 
Oorea-Japan ... ns EA .. Aug. 7,1899 ... is 
Gibraltar-Tanger eee eve [Yr O.t. 19, 1899 eee ee 
Havre-Waterville WR. rang e.. Oct. 25, 1899  ... wes 
Jamaica-Oolon Т ЭЩ ... June 30, 1899 ... m 
Latakia-Cyprus $us .. June 20, 1899 ., ү? 
Para-Maraoham — .. sis ... Ot. 20,1899 ... ОФ. 28, 1899 
Trinidad-Demerara (1871 original) Oct. 20, 1899 ... T 
Do. do. (1891 duplicate) Oct. 6, 1899 eot TIN 
Z .nzibar-Mombasa ... ES .. Ож. 27, 1899  ... s 
L^urenco Marques-Moz mbique . . Oct. 31, 1899 а 


Oclombiin Government lines to 


B.gota  ... $a - . . ОЧЕ. 91, 1899 ... 
Oor munication with Mafeking ... ОД. 18, 1899. 
Oommunication with interior of 

Venez 1ela ... Bs T. ... Bept. 29, 1899 ... Oct. 27, 1899 
Communication with all соев 

beyond the Orange River .. 0:6. 18, 1899 ... 
Oaban Government lines .. Ost. 90, 1899  ... 


Lines from Haiti to Gonaives, 

Plaisance, Саре Haitien, Port au 

Pince to Miribalais and Jacmel ... Aug. 18,1899 . . Oct. 25, 1899 
Lines from Haiti to Gros Morne 

and Port de Paix... aes .. Aug. 18, 1899. bà 
Baigon-Bangkok ... ... ... Ost, 24, 1899 ... Oct. 25, 1899 


Wireless Telegraphy.—The United States Navy 
Department has received information that the battleship Jfassa- 
chusetts and the cruiser New York have succeeded in keeping ap 
communication wit each other at sea, whilst as far apart as 36 
miles, by means of wireless telegraphy. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 

Accrington.—November 18th. The Corporation wants 
tenders for cables, wires, street boxer, and connections for electric 
lighting. S:e “ Official Notices” this week. 

Birkenhead.—November 14th. The Corporation wants 
tenders for 13 single-deck and 31 double-deck electric motor cars, 


also for boilere, economisers, mechanical &tokers, steam dynamos, 
booster and battery. See Official Notices" October 20.h. 


Birkenhead.—November 14th. The Corporation wants 
tenders for switchboard and instruments for the South End tramway 
generating station. See Offizial Notices October 27th. 


Bradford.—November 9th. The Corporation is inviting 
tenders for 25 electric tramcar bodies, electrical equipments for same, 
es чш hi trolleys for ditto. See three of our Official Notices 

sto b 


Bray.— November 20th. The Council wants tenders 
ог jet condensing plant for eleciricity works. Bee Official N tices ” 


Croydon.—November 13th. The Guardians want 
tenders for electric wiring and fitting at the workhouse, infirmary, 
and union cfficen. Sse “ Official Notices " О tober 27th. 


Deamark.—D :cember 28th. The Cor ion of Aarbus 
is inviting tendera for the water-tube boiler pla at, steam dynamos 
and switchboard, accumulators for electricity works. From our 
“ Official Notices this week further particulars may be obtained. 


Essex.—November 27th. The Governors of Felsted 
School, Essex, are inviting tenders for boiler, two 27-Kw. steam 
dynamos, condenser, pipework, accumulators, cables, and switch- 
board for electric lighting. See Official Notices” October 27 ch. 


Feance.—November 14th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply 
of 10,000 metres of pipes 80 mm. diameter for pneumatic despitch 
tubes. Tenders to be sent to Le 8 us-S.crefariat d'Etat des Postes et 
des Telegraphes, Rae de Grenelle, 103, Paris. 


Glasgow. — November 14th. The Corporation wants 
tenders for two 800-8 р. compound vertical aoxil'ary engines for the 
аси гаш MY power station at Port Dar das. See Official Notices 

x 


Glasgow.— November 20th. The Electricity Depart- 
ment wants offers for 10 miles of 2 inch cast-iron pipes. See “ Official 
Notices” October 13th. | 


Hoylake and West Kirby.—November 15th. The 
Council is wanting tenders for Lancashire boilers, superheaters, econo- 
miser, steam engines, alternators, motor alternator, crane, wiring, 
steam, &c., piping, switchboards (bigh and low tension), batteries, 
атр concentric mains, &, ёс. See "Official Notices" 

å : 


Islington.— November 22nd. The Vestry wants tenders 


. for condensing plant for the electricity works. See Official Notices” 
this week. 


Leeds.—November 13. The Corporation wants tenders 


for wiring, electric lamps, switches and fittings, for the U sion Street 


Baths. See “Official Notices” this week. 


Lilandudno.— November 6th. The Council wants tenders 
for three 150-xw. high speed engines and dynamos, also motors and 
bocs‘ers. See “ Official Notices” October 20th. 


Maidstone. — November 6h. The Corporation wants 
tenders for steam dynamos, balancers, boosters, boilers, economiser, 
surface condenser and feed pumps, switchboard, &c., battery, crane, 
mains, arc lamps and posts, and electricity meters. Зе Official 
Notices.” October 20h. 

Middlesbrough —November 22nd. The Electric Light- 
ing Committee wants tenders for condensing plant and pipe-work 
for the electricity works. Sze “ Official Notices” October 20 h. 


Neweastle-on-Tyne.— November 30th. The Tramways 
Committee wants tenders for two 1,000- р. steam dynamos for electric 
tramway works. Bee Official Notices October 27th. 

Newington.—November 18th. The Vestry wants tende 8 
for a 400-xw. steam dynamo and continuous current transformer for 
the electricity works. See “Official Notices this week. 


Pontefract.—The Guardians are to invite tenders for the 


| lighting of the workhouse premises by electricity. | 


Poplar.—November 16th. The Board of Works wants 
tenders for laying mains upon the solid system for three-wire con- 
tinous current, viz, about 17 miles of five-core network, six miles of 
six-core feed ara, also service cables and accessories. See Official 


Notioe;” this week. 
Port Alegre.—December 81st. The Scretery of State 
's Minister 


for Foreign Affairs has received a despatch from Her Maj 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 315$ next, at 1 p.m., for the 
electric lighting of that town. 


Portsmouth.—November 17th. The Council invites 
tenders for the supply of 40, 60, or 80 electric tramcars. See our 
Official Notices.” 


Spain.—November 7th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders, until November 7th, for the 
concession for the construction and operation of an electric tramway 
in the town of Oadiz. Particulars may be obtained from, and tenders 
are to be sent to, La Direccion General des Obras Ribleas, Madrid. 


Spain.—November 23rd. Tenders are being invited 
until November 23:d by the municipal authorities of Chiclana de la 
Frontera (Cadiz province) for the concession for the electric lighting 
of the town during a period of five years. Tenders are to bo, sent to 
Le Secretariat del Ayuntamienti de Chiclana de la Frontera (Oadis), 
whence particulars may be obtained. 


(Continued on page 724.) 
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SOUTH SHIELDS CORPORATION 
| ELECTRICITY WORKS. 


THE ancient Tyneside borough of South Shields, alttough 
well knówn to those who go down to the sea in ships, lies in 
a corner of Durham not often visited by the ordinary business 
man; yet it is by no means lagging behind the times, and 
can even give points to its big neighbour, Newcastle-on-T yne, 


where alternating current arc lampe are used for street 


lighting, and the alternators are not run in parallel. No 
one who is familiar with the latter city can have failed to 
note the occasional momentary blink, often amounting to 
total extinction, of the glow lamps when the circuits are 
transferred from one machine to another, or can uphold the 
street lighting by arc lamps as anytLing but feeble. 

Since 1896, South Shields has been supplied with a 


24-hours service of electricity, generated in а station at the 


displays its caution by expending the smallest possible 
capital upon the undertaking; it is no small testimony to 
the intrinsic merits of electric lighting, that in spite of this 
initial handicapping tendency, the. vast majority of such 
undertakiogs have attained success, and have ultimately 
absorbed a capital outlay, the bare mention of which, in the 
preliminary estimates, would have ensured the summary 
rejection of the echeme! The undertaking here described 
was no exception to this rule; combining the cautious 
qualities of Yorkshiremen and Scotsmen, the hard-headed 
Tynesiders would hear of nothing but а moderate beginning 
—with the result that the demand has always. been ahead of 
the supply. i т 

The first installation was designed and — out by Mr. 
J. A. Jeckell, the borough electrical engineer, who acted as 
consulting engineer to the Corporation, and the station 
commenced supply in September, 1896, with but 750 lamps 


200-kw. STEAM ALTERNATOR, 


riverside at High Shields, The station possesses its own 
quay, where coal is delivered in barges at the low rate, to 
Southern ideas, of 8s, 9d. per ton. 

The buildings are at present in a transitional stage, large 
extensions being in progress, while still larger additions have 
been provided for. The original scheme included engine 
room, boiler house, and pump room, as well as store rooms 
and a range of offices; the engine room is being more than 
doubled in size, and the offices are to be removed entirely to 
а part of the site facing on an important thoroughfare. ^ 


It often happens that a municipality, when first adven- 


turing on the unknown perils of an electricity supply, 
| | e TIMES бо. Y 


) 


1 


connected. The subsequent progress of the undertaking, 
under Mr. Jeckell’s energetic supervision, is strikingly 
shown by the following data: 


Quarter ending Lamps Works’ 

September 80th. connected, cost, 
1897 5,969 4 04. 
1898 11,819 24d. 
1899 22,576 144. 


The rate of increase of the lamp connection is evidently 


. almost, 100.per cent.; while the handicap due to starting in 


a small way is well shown in the decreasing works’ cost. We 
TT ж? a . 7 
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€ "Ec U * . . > i А я Ac 


70 | THE ELECTRICAL REVIEW. 


may add that from March, 1897, to March, 1898, the lamp 
connection was practically at a standstill, because the 
generating plant was loaded to its maximum safe 


limit, and the new 
plant, which was 
on order, was de- 
layed by the engi- 
neers’ strike; in 
spite of this, how- 
ever, the under- 
taking has paid 
over 6 per cent. 
per annum on the 
total capital ex- 
pended since Sep- 
tember 30th, 1898, 
1.6., two years from 
the commencement 
of supply. The 
original scheme was 
estimated to cost 
£28,000 ; up to the 
present the capital 
expenditure has 
amounted to 
£75,000, and when 
all the contracts for 
extensions are com- 
pleted the sum totel 
will be £110,000. 
The first thing 
noticeable about the 
plant is its compact- 
ness, if it is not, indeed, crowded. This, no doubt, results 
from the strong marine engineering bias of the Tynesiders. 


Photo by] 
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ENGINE Room, LOOKING TOWARDS SWITCHBOARD. 
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long, and capable of evaporating 5,000 Ibs. water per 
hour at a pressure of 160 lbs. per 
curved part of each boiler is made of a single plate, there 


square inch. The 


being no circum- 
ferential seam in 
the centre; there 
is по brickwork 
about the boilers, 
but each is: pro- 
vided with a steel 
chimney 40 feet 
high, which affords 
anexcellentdraugbt. 
T wo of these boilers 
are by Messrs. 
Black, Hawthorne 
and Co, the third 
- by Megsrs. Robert 


An additional 
boiler, 14 feet 6 
inches diameter x 
10 feet 6 inches 
long, capable of 
evaporating 10,000 
lbs. per hour, is 
about to be installed; 
this is made by 
Messrs. Eltrincham 
and Co., South 
Shields. All the 
boiler fittings are 
of the Hopkinson 


[ PARRY, 


type. Feed water is provided by means of two compound 


Worthington pumps, each rated at 2,000 gallons per hour, 


: GENERAL VIEW OF ENGINE Room. 


The boiler house adjoins the quay, and contains three 
marine boilera, each 11 feet diameter x 10 feet 6 inches 


but capable of 50 per cent. larger output. For surface 
condensing, similar pumps, of the vertical type, lift water 


Stevenson & Co. 
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18 feet from the river, and deliver 25"feet to a tank the shaft was erected in position, th 
overhead, whence the water flows by gravity through the thereon, and steel rings shrunk on p 
condensers. Each of these pumps can raise 30,000 gallons arms next the shaft, binding the whole 


per hour; they are situated at the east end of the boiler 


house in a special 
pump room. A 
new pump, of the 
fly-wheel type, ca- 
pable of raising 
80, 000 gallons per 
hour, is to be put 
down in Йе same 
room, while the 
feed pumps are 
to be removed 
and installed with a 
new Weir pump in 


the game end of the . 


boiler house ; a Weir 
evaporator is already 
in operation, supply- 
ing the make-up 
water for the boilere, 
as the water supply 
is too bad for direct 
use. A grease ве- 

т is also to be 
installed. There are 


two separate hot - 


wells, and the feed 


iping is completely 
duplicated, А se- 
parate condenser is 
used for the auzi- 


a eam Ж 

| steam.piping, 
of steel, with copper 
bends, is arranged 
as в ring main, 


eirablearrangement, 


aimple duplicate 


supply being recom- 
р it is found 
that, unless the 
whole of the ring 
main is kept hot, 
the unequal expan- 
sion of the hot and 
cold legs causes the 
joints to start, pre- 
cipitating the very 
troubles which it 
wes sought toavoid. 

Very large steam 
separators of simple 
design are connected 
with the steam range 
on both legs, and a 
similar one is applied 
to each engine. 

The generating 
sets at present in- 
stalled are four in 
number. each con- 
sisting of a Ferranti 
alternator coupled 
іа a McLaren en- 
gine. Two of the 
gets are rated at 100 
KW., and two at 200 
K W. each; the alter- 
nators have magnet 
fly-wheels and sta- 
tionary ironclad 


armatures, working 
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SuB-STATION, 


RECTIFIERS AND ARC SWITCHBOARD, 


at 2,000 volts, 50 periods per second, 125 revolutions per Messrs. Siemens Bros. & Co., and Me 


minute. The construction of the magnet wheels is 
striking; each fiy-wheel was made in halves, the arms 


Deing separate at the hub to prevent internal stresses; has prepared the plans for four 


e fly-wheel mounted 
rojections from the 
together. -There is 


no feather or key, the wheel being driven by friction only ; 


although the parts 
had never been 
assembled before, 
they fitted perfectly 
in every case. 

The alternators 
are driven by 
triple expansion 
three - crank ver- 
tical marine en- 
gines of the open 
type, made by 
Messrs. Moe Laren, 
of Leeds; they all 
гап at 125 revolu- 
tions per minute, 
with a piston speed 
of 500 feet per 
minute, and these 
standards will be 
adhered to in carry - 
ing out extensions. 
Each engine is com- 
bined with its own 
surface condenser 
and air pump, a 
system which pos- 
sesses obvious ad- 
vantages; a vacuum 
of 26 inches of 
mercury is easily 
maintained or even 
excet d ed. There is 
a duplicate service 
of condensing water. 

The speed of 
the engines is 
controlled by 
McLaren’s patent 
shaft governor, 
which can be ad- 


; jasted while the 


engine is running. 
Forced lubrication 
is adopted in the 
main alternator 
b-arings, which are 
separate from the 
engine bearings, by 
means of small 
pumps driven by 
eccentrics оп the 
shaft. So free is 
the running that 
we were told one 
day a 200-K W. set 
ran for } hour after 
steam had been 
shut off, both at the 
engine stop-valve 
and at the steam 
range. А new 
engine room has 
been erected adj a- 
cent to the old one, 
large enough to ac- 
commodate four 
500- ктү. sets of 
similar type; foun- 
dations have been 
put in for two of 
these, the alternators 
being supplied by 
ssrs. Т. Richardson 


and Sons, Hartlepool, respectively, with McLaren engines. 
Still larger extensions are contemplated, and Mr. Jeckell 


1,000-kw. sets in 
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addition to those mentioned: a row of 12 boilers is to be 
laid down on the outer side of the extended station. 

A 10-ton travelling crane, by Messrs. Marshall, Fleming 
and Jack, of Motherwell, spans the present engine room ; a 
15-ton crane is being erected in the new engine room by the 
Damfries Iron Company. 


BOILERS, 


Along one side of the station are arranged three Ferranti 
rectifiers, with the arc lighting switchboard one rectifier is 
a stand-by, but another will shortly be added, and a third arc 
lamp circuit connected up. The per- 
formance, of these machines has given 
complete satisfaction; we were informed 
that this can only be ensured by devot- 
ing great attention to them and keeping 
them in first-rate order, 

The main switchboard consists of 30 
panels of the Ferranti standard type: 
these are divided in the middle ко that 
the board may be worked as a whole, or 
either half independently of the other. 
The board has recently been doubled 
in size, the new portion being, in fact, 
as yet unfinished. Duplicate oil fuses 
are used, £0 arranged that one can be 
substituted for another, or a new one 
inserted without interrupting the circuit 
or short -circuiting the contacts, and 
with perfect safety to the operator. 
Each alternator and feeder is in series 
with an edge-wise ammeter of Messrs. 
Ferranti’s manufacture. The rheostats 
for controlling the excitation of the 
alternators are below the switchboard, 
and the regulating hand-wheels are so 
arranged that they rotate in the same | 
direction as the pointers of the volt- | 
meters over the switchboard, thus ensur- 
ing the collaboration of hand and eye 
in paralleling. 

There is nothing combustible near 
the switchboard ; the floor is of concrete, 
and the ceiling above is protected by 
slate slabs, The importance of avoiding the use of wood 
hear switchboards, and even upon them, we have emphasised 
before. In this case exceptionally low terms were obtained 
from the insurance offices, on account of the fireproof nature 
and absolute safety of the construction. 


Each alternator has its own ezciter. There was an 
additional exciter for stand-by, with a two-way switch- 
board, to enable any alternator to be excited, either from 
the spare machine or from its own, bnt this: was ;never re- 
quired, and has been put out of gear. 

A Thomson-Houston watt-hour meter is in series with 


- each machine; no other watt-hour meters are nsed in the 


station. Mr. Jeckill finds that the average total loss in 
circuits during the year practically does not exceed 2} рег cent. 
of the capacity of the transformers installed. ipe. a 
Great care bas been taken to ensure safety to the switch- 
board operators. The main board is mounted on a platform 
raised above the general floor level, from which all un- 
authorised persons are excluded, and a teak dais runs along 
ia front of the rectifiera, on which the attendants stand. 
The test room opena from the dynamo room, and is equipped 
with a set of Kelvin ampere gauges reading to 2°5, 20, and 
100 amperes respectively, as well as Kelvin multi-cellular 
voltmeters reading to 100 and 250 volts. : : 
The public lighting is done with 70 12-ampere Brockie-Pell 
arc lamps, 60 of which are divided between the two rectifier 
circuits, and 10 are supplied from transformers; 20 :more 
public lamps are to be added with rectified supply. The aro 
lamp-posts are of graceful design, and were supplied by 
Mecers. Allen, of Glasgow. The aros ате cut off at 11.30, 
before which hour the police turn on glow lamps, two or 
which are carried on each arc lamp-post ; a great advantage 
of this system lies in the fact that, in case of mishap to an 
arc lamp, the police switch on the glow lamps and report the 
trouble, | mE row. уй ; 
The distribution to private consumers is carried ont by 
means of sub-statione, of which two are at work and five in 
course of construction. In the early daye, transformers in 
street boxes were used; these have now been removed to 


- outlying districts where the demand is more scattered. 


Mr. Jeckell was formerly opposed to sub-stationg, which he 
described as * damp dirty holes"; when, however, the 
exigencies of the demand rendered them practically inevit- 
able, he determined that his own sub-stations should not be 
of the above description! They are all of standard size, 
17 feet long & 9 feet wide x 9 feet deep, with an entrance 
shaft 3 feet square at one end—this was found n ry to 
prevent the entry of rain when the station was opened in 
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MAIN SWITCHBOARD. 


wet weather. The walls are double, of 9-inch brick outside, 
9 inches inside, with a 3-inch space between, and lined wi 
white glazed bricks. The inner wall is made wa 

with compound in the middle of its thickness, and the 
cavity between the walls is drained. A 4-foot square copper 
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plate is buried in coke and damp earth under the station, to 
which a 1 inch x }inch copper tape is riveted and soldered ; 
the ends of the tape are brought into opposite sides of the 
chamber and riveted to a similar conductor ranning round 
the latter, which is used as the earth connection for all pur- 
poses, and ensures a doubly reliable path to earth. 


е. (rario 


D р, cables; k E, stuffing boxes; k, L, plug holes. 
JECKELL JUNCTION Box. 


Each sub-station is supplied by a separate feeder from the 
works; two other feeders are tapped also, for a stand-by ; 
the secondary network from each station is independent of 
the others, but can, if required, be joined up at once by means 
of street switches. There are six 30-kw. transformers in 
each chamber, one of these being spare; this is a larger 
capacity than is usually permitted for 
а single station, but Major Cardew 
passed the designs on account of the 
precautions which had been taken to 
ensure the safety of the operators. 
There are two high pressure boards, 
one connected with the feeders, the 
other with the transformer primaries ; 
all feeders come іп on the right-hand ~~. 
of the feeder board, and those going 
on to other stations leave on the left 
hand. There are 10 low pressure 
circuits from every sub-station, each “~~ 
provided with a disconnecting fuse, 
and one ammeter, which can be put in 


ferent Lamps | r Lamps 


A. 
CERRRATING CHARGES 


any circnit. — ан 
essrs. Ferranti supplied the high — ,,. мыты 
pressure, and Messrs. Fowler, of Leeds, B waga 


the low pressure switch gear for the 
new sub-stations. m — 

All the sub-stations are exactly alike “| | 
in accordance with Mr. Jeckell’s „ | 
maxims, “simplicity and standardisa- 
tion,” which are in evidence in every | 
department of the system ; in this con- et ИН 
nection we may mention that we 
ourselves insisted on these two points 
in a leaderette last week. | c. 

The mains are chiefly of the British — 7... m - 
Insulated Wire Company's manufac- | 
ture, concentric and lead covered. | 
Formerly vulcanised rubber insulated „1... 1 
cables were employed, but these have 
been dropped, solely on account of their 


in place with wood brackets to separate the conductors. 
The cover is then bolted on and the box filled up with 
compound. These joints are only intended for low pressure 
work, but have been tested up to 2,500 volta successfully. 
The holes, H н, are left open to relieve the joint of water- 
pressure in the event of water gaining access to the pipes on 


т 

1i the high pressure mains are eventually to have a огоєв- 
gection of 0'15 square inch; the low-pressure distributors 
are to be of 0°15 equare inch for 220 volts, and 0°25 for 
110 volts, both pressures being in use. About 10,000 yarcs 
of mains have been laid this year, and large extensiors 
are in p ; all mains are being laid by Corporation 
workmen. The system now in hand provides, in fact, fcr 
an output of 2,500 kw. 

Disconnecting fuse-boxes are put in consumers’ houses, 
but no double-pole switch is stipulated for. Teak meter 
boards on insulators are used, with either Thomson-Houston 
watt-hour, or Chamberlain & Hookham ampere-hour meters. 

The Wright method of charging is in use throughout 
Wh system, at tbe rate of 7d. for the first hour and 2d. 


te ; 

The system of keeping the log-sheets devised. by Mr. 
Jeckell is specially interesting ; to make it clear we repro- 
duce a page of the log-book. This volume contains 52 
pages headed Week ending,” &о.; 12 headed Month 
ending”; 4 headed “Quarter ending”; 2 for the half 
years, and 1 for the whole year. Every week the particu- 
ara in the body of the page are entered ; these are sum- 
marised every month, then again every quarter, and во оп; 


ending 


— — — — — — 


} 
Totel А 
аа [oe eee ee — 


тыр oe . — | тла Дане. E Тем) gor Geos 
eyelet 8 lela cod 
D. —BOTALTIES , "e 
W.—RENT. RATES, AND TAXES 
F.—WANACENENT EXPENSES. 
Belaries— Dagincot's D : | 
Eetablichwest CMN ͤ, west; 
Q -LAW EXPENSES à . 
4. — INSURANCES . 
CRESTIFICATION OF METERS 
Total Worb's Ce MEN 
ES T IDE 
d 
kia 8 е | ё 
Mesas Been j 3 : = Р k j 
Other items - whe one ‚+ E M 
Том) Юто - + ка tae ^ 4 + 


cost. The cables are drawn — BENE SEE 
into cast-iron pipes, опе in each, these — — —. = —— = 
being found cheaper than earthenware -im o oipe vox posmus | ту жанр M FFF 
ducts for use in Shields, except were seesi pe sus teers — n Ä 
there are more than three ducts to- -e eee Тын easing ooto = 
gether. The pipes have the advantages T=- ачы а .: 
over armour, that they can be laid rr FF 


without opening great lengths of road - 

way to see if the cable must pass 

under any obstruction; they afford 

facilities for removing faults; and they are not damaged 
by pic . A special janction box, designed and patented 
by Mr. Jeckell, and made by Messrs. Smith, Patterson and 
Co., of Blaydon-on-Tyne, is used for house services; our 
figure shows the details of the box, as used for twin cables. 
" The pipes are cut where a service connection is required, 
the joints made, and the lower half of the box adjusted 


TePICAL Paas FROM Sration Lod- Book. 


the last page, practically without further treatment, 
constitutes the Board of Trade returns, The system 
appears to be almost automatic, and it is obvious that the 
chief engineer can by its means at any time ascertain the 
exact condition of affairs to date, and the progress of the 
undertaking as compared with previous years, with perfect 
ease. The particulars contained in the lower portion of the 
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page are not required except at the half years, &o., but are 


retained throughout for the sake of uniformity. Loose 
sheets, identical with those in the log-book, are handy for 
furnishing periodical reports, &c. 

In conclusion, we have to express our obligations to Mr. 
Jeckell, the borough electrical engineer, who spared no pains 
to impart to us full information on all points, as well as to 
Mr. Robertson, assistant engineer, and to Mr. W. Parry, for 
permission to make use of a photograph of the works. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
(Continued from page 718.) 


St. Pancras.—The Vestry wants offers for the supply of 


tem generating plant for the Regent’s Park electricity works. 
Bee “ Official Notices” October 20th. шы 


Swansea. November 20th. The Corporation wants ten- 
ders for five Lancashire boilers with jet condensing plant, feed pumps, 
ee » piping, &c., for electricity works. Вее Official Notices” 

wee 


Wolverhampton.—November 13th. The Lighting 
Committee wants tenders for two 500-Kw. direct coupled generating 
sets for the electricity works. Бзе Official Notices” this week. 


Wrexham.—November 8th. The Council wants tenders 
for boiler house plant, engine house plant, dynamos, switchboard, 
mains, posts, battery, meters, crane, and buildings for electricity 
works. Bee "Official Notices” October 13th. 


— K 


OLOSED. 


Blackburn.—The Blackburn Oorporation has placed 
orders for 40 60-passenger cars with the British Thomeson- Houston 
Oompany, and 20 60-passenger cars with Dick, Kerr & Oo., tothe 
specification of Messrs. Lacey, Olirehugh & Sillar. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts for 200 tons of copper wire, 4 mm. 
in diameter, as follows:—La Compagnie Francaise des Metaux, 
Paris, 50 tons at 2,215 francs per ton; Messrs. Lazare, Weiller & Oo., 
Paris, 50 tons at 2,220 francs; and La Société d'Electro-Metallargie, 
Paris, 50 tons at 2,149 francs, and 50 tons at 2,0973 francs. Messers. 
Lazare, Weiller & Oo, are also to supply 250 tons of copper wire 
5 mm. in diameter at from 2,210 francs to 2,240 francs perton. La 
Société Francaise d' Nlectro-Metall , 100 tons ditto. at from 
2,049 francs to 2,0974 francs, and L3 Compagnie Francaise des 
Metaux, 50 tons ditto. at 2,190 francs. 


Germany.—The municipal authorities of Dortmund 


lately called for tenders for the supply of a 1,000-н р. engine and 
dynamo required for the extension of the central station. The lowest 
tenders sub were: for the engine, £3,162, Messrs. Borsig; and 


for the dynamo, £2,200, the Allgemeine Electricita's Gesellschaf 
both of Berlin. | à 


London.—The Battersea vany on Wednesday accepted 
the tender of Messrs. J. G. Jones & Oo., amounting to £860, for the 
stanchions, columns, and cantilevers required for the electric light 
station, and that of Messrs. H. Young & Oo., at £3,797, for the steel 
girders, joists, and bolts. 


Salford.—At the meeting of the Town Council on 
Monday the tender of the Westinghouse Electric Oompany for the 
supply of 100 tramcars at £534 10s. per car was unanimously accepted. 
Alderman Linsley thought the car selected was the best in the country. 
The tender of Galloways, Limited, for boilers and fittings required for 
the ету Road electric station, amounting to £15,200, was also 
confirm 

The committee is arranging to set lines in Cross Lanes and Traf- 
Ы ала, which it is thought will be a capital training ground for 
car-drivers. 


Shoreditch.—The Vestry of St. Leonard, Shoreditch, 
has accepted the estimate of Messrs. Buck & Hickman for supplying 
Е тшу engineering tools, including a lathe, the amount being 


Waterloo-with-Seaforth.— Tenders and Contracts says 
that the following tenders have been accepted by the District Council 
for the supply of steel rails, construction of about 1 mile 5 furlongs 
of tramway track, and laying of about 2,806 superficial yards of wood 
paving and 26,147 superficial yards of te sett paving. Points 
and crossings: Askham Brothers & Wilson, Sheffield. R fish 


р. joints, and tie-bars: P. and W. Maclellan, Irongate, Glasgow. 
Eve road and laying tramway track: Nuttall, Old Trafford, Man- 
с ester. 


Wigan.—The Council has resolved that the tender of 
Mosars. Picksley, Sims & Oo., Leigh, for £586 4s. 2d, for iron and 
brass castings, be accepted. 


FPORTHCOMING EVENTS. 


Friday, November 3rd. — At 8 p.m. The Institution of Junior 
Engineers, at the Westminster Palace Hotel. Presi- 
dential address by the Hon. Charles A. Parsons, F. R. f. 


At 7.80. At Newcastle-on-Tyne, first meet ng of the session 
of the North - Bast Coast Institution of Engineers 
Shipbuilders. s 


Monday, November 6th.—At 7.80 p.m. Society of Engineers at the 
Royal United Service Institution, Whitehall Paper 
on “The Electrolytic Treatment of Complex Salphide 
Ores,” by Mr. Sherard Oowper-Cowles. Synopsis:— 


ps ры Siemens-Halske process—Hoepfner's process— 


Effect of copper in the electrolyte—Zine spo 
positing zinc—Weight of zinc deposited—Manufacture of zinc 
white and zinc sulphate Manufacture of white lead—Diagram 
of the Cowper-Coles Oyclical process. 


Friday, November 10th.—At 5 p.m. Physical Soci in 
Te the Ph Laboratory of the Laage ce, ba 


tact Electricity.” By Mr. F. 8. 

Heat of Formation of Alloys.” By 
Tuesday, November 14th.—lInstitution of Civil Engineers. The 

Waterloo and Oity Railway,” by H. H. Dalrymple- 

Hay, M. Inst. O. B.; The Electrical Eq 

the Waterloo and City Railway,” by B. 

Assoc. M. Inst. O. H. 


Wednesday, November 15th.—. of Arts opening meeting. 
7' Address by Bir J. Welle Barry. 


Thursday, November 16th. — At 8 p.m. Institution of Electrical 
Engineers’ opening meeting. Presentation of premiums 
чё азы address, by President В. Р. Thompson, 


Taesday, November 28th —Manchester Society of Junior Electrical 
Engineers. Meeting at Deansgate Hotel, Manchester. 
Paper by Mr. J. Henderson on “ Aluminium, Its 
Treatment and Use, as Applied to Electrical Eangi- 


Wednesday, December 6th.—Institution of Wlectrical Engineer?’ 
annual dinner, Grand Hall, Hotel Oecil. 


NOTES. 


Science Gossip.—The writer of “Science Gossip” in 
the Atheneum for the present week begins his polite chatter 
by calling attention to the ways of the librarians at the 
Patent Office Library. He has this against them, that the 
Royal Society pnblicationa bearing the date of January are not 
put upon the library table until late in Ostober. This, of course, 
is a horrible crime, but, unfortunately, the writer of “Science 
Gossip" has jumped upon the wrong criminal. No doubt 
the Atheneum receives the Royal Society publications on 
the date of publication, and the editor is probably aware 
of the “lag” between the date ped on the cover, and 
the date of arrival at his office. It is one of the 
idiosyncrasies of those responsible for Royal Society publica- 
tions. The fact that the publication in question, dated 
January 23rd, was only in our own hands this week, enables 
us to vindicate the librarians of the Patent Office Library. 
For our own part, we have nothing but praise for them ; 
notwithstanding the heavy work entailed by the change of 
premises, they are always able to find you the book you want, 
and to help you to a reference. 


ои. ША 
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Thawing Oat Pipes by Electrieity.— The Canadian 
Engineer gives some particulars as to the current needed to 
thaw out water pipes by electricity by the system of Wood 
and Jackson, who report that to thaw out а 1} service pipe 
of iron or of lead requires 200 to 250 amperes. With 125 
amperes it will require four times as long to effect the same 
result, and with over 250 amperes there is liable to be exoes- 
sive heating of brass connections. Iron pipe must be care- 
fully watched to avoid overheating at joints. A transformer 
has ordinarily been used, but in some cases dynamos have 


been employed direct. The source of current should have - 


not less than 50 volts pressure. To thaw out 500 feet of 
6-inch main in half an hour demands 800 amperes. This 
will also serve for 500 feet of 12-inch main if applied for 
one hour and во on, and for mains the source of current 
should have at least 200 volta pressure. In thawing mains 
connection is made to two hose nozzles, screwing the wire 
hard up by means of the cap. After thawing water must be 
ran for half an hour. Three-quarters of 1 H P. per foot of 


‚ pipe for half an hour is the power necessary for a 6-inch 


main; 0 H.P. will serve a 1-inch pipe, and 1 H. P. will thaw 
out а f service pipe on the same basis. In tbawing out a house 
service connevtion is made to the service in the house and to 
the street main, and the lead in the house is iu series with iron 
plates in a bucketful of salt water as a variable resistance to 
adjust the current. Thus if the transformer primary has 
2,000 volta, the secondary 50 volts, the current should 
be, say, 15 amperes, Water usually begins to flow in 
from 10 to 60 minutes. The operation will not damage the 


pipes, though it will frequently reveal splits. The value of 


the system is stated to be considerable, for the loss in 1898 
to insurance companies was $300,000, caused by primitive 
methods of thawing out pipe. We suppose it would be 
too much to expect a London water company to use such a 
modern method. As a rule, our London companies confine 
their energies principally to making up high bills, but the 
supply of water is hardly considered worthy of notice. 


Obituary.—The Timas says that last Friday information 
reached the School of Military Engineering, Chatham, by 
cable from Teneriffe, of the death by drowning of Major 
(local Lieutenant-Colonel) A. E. Wrottesley, Royal Engi- 
neers, in command of the telegraph battalion now on its 
way to South Africa. Colonel Wrottesley embarked at 
Southampton the previous Saturday with his men and equi 
ment. He had just been gazetted Director of Telegraphs 
with the Army Corps under Sir Redvers Buller, and was 
accorded local rank of lieutenant-colonel while so employed. 
Previously he commanded the Second Division 1 р h 
Battalion Royal Engineers. Colonel „ entere the 
Royal Engineers, at the age of 19, in 1874. He had no war 
service. 


The Automobile Situation.—Mr. H. P. Maxim’s state- 
ment in Cassier's Magazine as to the electric cabs in London, 
does not come very apropos when the whole 40 appear to 
have been withdrawn—not, it is to be hoped, permanently. 
There are, he says, 100 cabs in New York, and a few in 
Paris, and numerous privately-owned automobiles also. In 
Paris 95 per cent. of private motor vehicles are propelled by 
“moteurs 4 pétrole." The same is true of the light delivery 
wagons. The remainder are propelled by steam or electrically. 
It is possible to buy in America an electric carriage 
for two or four persons of a capacity of 30 miles on 
ordinary grades at an average speed of 11 miles per hour. 
The load of an electric delivery wagon must under 
1,000 lbs., and the mileage must not exceed 30 if electric 
power is to ba the best possible. Above 80 miles, gasoline 
or steam must be employed, and it is claimed by Mr. Maxim 
that American vehicles are the best. We are doubtful of 
this claim. Gasoline averages 744. per gallon in America 
(we suppose the gallon meant is the American gallon of about 
8 Ibs. of water). Lubricating oil, to the amount of а pint 
for each.50 to 100 miles, is required at a cost of 20d. per 
“gallon ;” above 1,500 Ibs. of load, steam appears still 
to hold the palm. Numerous illustrations serve to 
point the present status of automobile construction, but 


but very little technical information is forthcoming. It 
would be of interest if a clear and technical description of a 
modern gasoline car conld be written to inform engineers 
generally of the present condition of the art of automobile 
construction in respect of the use of heaters and coolers and 
the many details of construction that have failed and suc- 
ceeded and the reasons for such failure. Very few under- 
stand the automobile, and we fear that many who do know 
much abont them are too little used in general engineering 
knowledge and practice to be capable of correctly judging 


their own pet vehicles. The motor car is progressing, but 


it has not yet emerged thoronghly from that stage which 
may be compared with the sealing wax stage through which 
the dynamo passed. 


Personal.—Mr. J. Clifton Robinson, the very popular 


tramway magnate who has been so prominent a figure in 


the electric tramway world ever since this country entered 
the van of progress, is the subject of an interesting article 
on * Modern Advance in Pablic Conveyance” in the British 
Journal of Commerce. Mr. Robinson, who is a most 
interesting personality to those who know him, may claim 
for himself the honour of being the firat to shake the strong- 
holds of our conservatism in regard to street traction, and 
to arouse us from our drowsiness. Those who have watched 
the progress of his schemes at Dablin, London and elsewhere, 
know well that only a man with dogged perseverance and an 
aggressive disposition, such as he possesses, would have con- 
tinued in the face of the disheartening difficulties against 
which he has had to contend. Perhaps we have uttered 
forth our diatribes against municipal ignorance in regard to 
electric traction somewhat frequently, but wo think never 
without cause or justification, and we suppose Mr. Robinson 
has had more experience than anyone else of the unreason- 
ableness, we had almost said pigheadedness, of munici 
opposition. From the article before us, we observe that Mr. 

binson has been connected with horse, cable, or electric 
traction for close upon 40 years. We suppose this is not 
far off being a record. It is significant to remark that he 
has discarded cable working, and now pins his faith exclu- 
sively to electricity. 

Mr. Eugene Aimé Barbarat, Government inspecting 
engineer of the electric service in the Paris district, has been 
appointed engineer-in-charge of the Submarine Telegraph 
Service of France, and of the Repairing Works at La Syne, 
near Toulon. Mr. Barbarat succeeds Mr. Morris, who has 
for a long period been at the head of the Submarine S rvice, 
and now retires on pension. 

Mr. A. Н. Gibbings has resigned the post of city electrical 
engineer at Bradford. The Oleckheaton District Council 
has engaged him to act as its consulting engineer, and he is 
still negotiating with the Southend Corporation for their 
provisional order. 


Gas Explosion at Manchester.—Manchester has been 
somewhat alarmed lately because of the recent mishap at the 
Corporation electricity works. On that occasion the public 
suffered some amount of inconvenience, but the personal 
injuries to the staff were practically nil. As fortune would 
have it, the rival lighting department of the Corporation, 
namely, the gasworks (Rochdale Road branch) now 
followed suit and done its level worst. Were it not that the 
injuries to the staff have proved fatal in one case, and 
extremely serious in others, there might be some humour in 
the situation. The effects certainly appear to be more 
disastrous than those of any electricity works accident that has 
ever occurred in this country. An explosion in a 24-inch gas 
main set fire to the meter house and the tower; the 
manager of the branch lost his life, the deputy manager was 
severely burned, and 11 assistants were also injured. 


Marriage.—On October 26tb, Mr. Charles Bright, 
F. R. S. E., was married at St. Mary's, Farnham, Essex, to 
Isabella Charlotte, daughter of the late Mr. Robert Gosling, 
of Hasgobury, Essex. 
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Incrustation of Iron Pipes at Torquay Waterworks. 
—Mr. Ingham’s paper before the Institution of Mechanical 
Engineers will be chiefly useful to electrical engineers for its 
useful information on the rusting of pipes, which may be 
applied in respect of the many pipes and tanks necessary 
at some stations. The curious manner in which rust 
manifests itself is well known. The most familiar form is 
that of the nodule, little mushroom growths of red rust, 
which on being cut open reveal an oxidised pit beneath. 
The growth of nodules опу à or ү; high soon reduces a 
10-inch pipe to the capacity of one of 9 inches owing to the 
increased skin friction. Pipes are scraped by means of 
* go devils,” a rotary system of scrapers actuated by the 
flowing water itself, and the first scraping of a pipe usually 
brings to light all kinds of rubbish—lead from joints, stones, 
bits of broken pipe, an occasional shovel or piece of wood, 
and generally such articles as children are so fond of throw- 
ing into pipes as they lie along the roadside. Nodules of 
rust contain 49 per cent. of metallic iron, and a 12 months 
rust may amount to 21 tons of iron lost from about 14 miles 
of pipe. The author states that a pipe originally coated 
with Angus Smith's composition was scraped in 1896, and 
whereas it had been delivering 516 gallons per minute it 
afterwards delivered 663 gallons, a difference of 284 per 
cent. From this 10-inch pipe in a course of eight 
miles the scraper collected 35 Ibs. of joint lead, коше yarn, 
and a bucketful of stones. Eight miles were scraped in 
three hours, and six miles in.a r three hours, an average 
of 24 miles per hour. At the 14 scouring valves, in the 
course of the 14 miles, each valve is left open after the 
вогарег has passed, until the water runs clean. This requires 
sometimes 20 minutes. It is found that high water velocity 
is favourable to corrosion and inorustation. Oast- iron being 
taken to rust at the rate of 100, wrought-iron may be taken 
as 129, and steel at 138. Some waters, as chalk-well waters, 
treated by Olark’s process, will simply cause a clean layer of 
carbonate of lime inside a pipe. Upland waters, especially 


-if containing peat acid, cause rust. Old red sandstone water 
neither rusts nor causes deposit. 


Greensand water causes 
rast. Filtered water is better than unfiltered. Angus Smith 
composition is not a permanent protector. At Torquay six 
years is the outside limit of protection. We agree with the 
author that founders do not exercise proper care in dipping 
pipes. Our own opinion is that pipes ought to be well 
rushed out, by passing through them a revolving steel brush 
from both ends, во as to get the brushing effect each way, 
and they should be then at once heated and dipped. Dipping 
should be vertical, and 1 ought to again be brush 
by the revolving steel b when immersed in the dip, 
without which treatment perfect contact may be difficult to 
secure between the iron and the composition. It is un- 
doubtedly at the pinholes, caused by minute air bubbles, that 
the first encroachments of corrosion are made upon the 


pipe. 


To Central Station Engineers.—In view of the impor- 
tance of fuel economy in central stations, and the fact that 
such economy can always be eecured where it is possible to 

urchase bituminous coal at considerably less prices than 
elsh smokeless, it appears probable that many central station 
хен may wish ош on record in our columns He E 
eir experiences on this question, especially in respect of the 
means taken to burn bituminous coal with а шш of 
smoke and the arrangement and type of boilers most suitable 
for the purpore, together with particulars as to rates of com- 
bustion and evaporative effecta obtained. Such information 
cannot fail to useful and valuable for the profession 
generally. 


Death from Electric Shock.—We read in provincial 
papers that an inquest has been held at Eston Junction with 
reference to the death on 27th ult. of D. J. Evans, from 
an electric shock at the Cleveland Steel Works. Deceased 
was employed in the mill department, and had fallen asleep. 
On awaking, he yawned and stretched out his arme, and one 
of his hands came in contact with the wires connected with 
the electric lamps for lighting the works. He instantly 
dropped, and was picked up quite dead. The inquest was 
adjourned for the attendance of the factory inspector. 


Hr. Barnes on American Competition.—Mr. Geo. N. 
Barnes is progressing. He has been allowed to air himself 
in the pages of Engineering, and has described himself as а 
representative British workman! Не is asking what we 
have asked repeatedly—that our workshops shall be equipped 
to the height of excellence in the way of tools, methods, and 
machinery generally. This is excellent. He did not seem 
Lo see things thus in 1897. No опе is so much to ble me as 
Mr. Geo. N. Barnes for the use of out-of-date plant. His 
own followers were never allowed to do so much work in a 
day as any old tool would easily do. Why, then, should better 
tools have been bought? Then he grumblee—sensibly, too 
about the early morning’s start. We can assure Mr. 
Barnes tbat we know of one shop which was working 50 
hours weekly before the A. S. E. broke in on it and demoralised 
every man in it, The men in this very shop refused the offer 
of a start after breakfast. True, they had an excellent reason 
in the lack of facilities offered by the railroads. Men like 
Mr. Barnes have had a great deal to do with the London 
County Council, and it is this same Council, so solicitous for 
the working man, that has deprived London working men 
for years to come of the only effective competition with the 
sluggard steam railroads. Need we say that had the County 
Council willed it, every main road leading out of London 
would, and might to-day, have had its trolley road, and the 
early morning start might have been abolished ? Mr. Barnes's 
fellow agitator is on the County Council. Why does he 
not agitate for electric tramways in place of needless ex- 
5 and the delays incidental to the conduit system? 

eg ge us make a note—it may be useful to refer to 
when Mr. Barnes again stirs up a strike against machinery— 
he states that machinery and workshops of the latest type 
are absolutely necessary, ard should be honestly used. Note 
the honesty! Does Mr. Barnes mean at last that machinery 
should be allowed to do what it will do? Does he dis- 
countenance the running of a lathe with the tool not cutting, 
and such tricks of es unions? When a friend of ours 
was waited on by a deputation from Mr. Barnes, he offered 
to run his shop six hours a day at the same day's wages as 

id for eight hours if Mr. Barnes would guarantee one 

our’s honest work per day. We may not be jast to Mr. 
Barnes, he may mean all he now says; but we have made 
contact with his methods and his organisation; we have 
seen the brutality his society exercised on weaker labouring 
brethren, and were we to live a century we could never forget 
it all. Much of what he now writes, may be, is true. He 
is late in writing it. With much we absolutely agree. We 
regret that he did not hold the rame opinions three years ago, 
and we think few who knew of his works in 1897 will. accept 
his article with different feelings. 


“ Special ! °—Our ’cross-the-way contemporary Electricity 
is always happy on its birthday, and it shares its mirth with 


ita readers by dealing out to them a special issue with special 
articles by special men. Mr. Robert Hammond writes a few 


notes regarding the quarter-million electricity scheme at 
Hackney, for which he is consultant; Mr. A. Р. Haslam 
continues his articles on the 1898 electrical energy coste, and 
gives many pages of tables, &c., showing the comparative 
outputs and costs for municipal plants; Mr. Charles R. 
Gibson has something to say about the relation of magnetism 
to eleotricity ; Mr. W. H. Booth contributes some very brief 
comments on “superheated steam essential to economy in 
the generation of electrical energy”; Mr. Bathurst indulges 
in a reverie on the topic upon which we think he has written 
before, viz , “ Electric Wiring " ; the Cairo electric tramways 
areillustrated and described ; Mr, Howard Little also has some 
suggestions regarding wiring ; ard last, but not least, we find 
some remarks from the pen of Mr. H. Scholey on the 
importance of the electric motor to the proper development 
of the electricity supply business. From “ Ourselves” there 
is an outstretched hand for the entire electrical profession, 
followed by a special curteey to the electrical press and 
others who have contributed to our thriving contemporary’s 
prosperity. There is a dash of repentance in an otherwise 
well-filled cup of confidence, in the promise of doing better in 
the future than in the past. The editors of Hlectricity are 
to be congratulated upon the choice of subjects of current 
interest, and the publishers ров the high-class quality of the 
printing and illustrating wor 
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Lillie Evaporater.—KEoonomy of fuel has been so studied 
in sugar manufacturing, that in the best works all the heat 
and power on а cane estate are obtained from the megass, 
which is by no means a fuel to be despised. One of the 
principal economies is the system of triple effecte, which are 
simply low pressure evaporators, Ia the Lillie apparatus of 
McOnie, Harvey & Oo., of Glasgow, the exhanst steam from 
the engines in the factory is the heating agent in the first 
evaporator, which is a vessel containing copper tubes laid 
horizontally. The sugar juice drops from tube to tube, 
steam passing through the tubes. The hot water of con- 
densation, and the steam or vapour driven off the syrup, 
pass into the tubes of the second vessel, and evaporate the 
syrup in that vessel, while the third vessel, at the lowest 
temperature of all, is similarly supplied with heat from the 
second vessel, and its syrup is under vacuum, so that the 
final low temperature heat is thereby enabled to «ffeot an 
evaporation otherwise impossible. To make 1 ton of sugar 
by the old system of direct firing called for 1 ton of coal, 
besides all the megass. With these triple effects concen- 
trating in vacuo no coal is needed, there is less waste 
made, and the product is better. The same principle might 
with advantage be applied to make up the inevitable losses 
of water which occur with surface condensing steam engines. 
There is always some water required to make up loss of steam 
at glands and gauge cocks and safety valves. This water 
may be, and is, made good by evaporation. Bat it is 
not necessary to evaporate at atmospheric pressure. By 
ре the evaporator in connection with the surface con- 

enser a constant supply of fresh water might be produced 
by allowing the exhaust steam from the engines to traverse 
the evaporator on its way to the condenser. The evaporator 
would assist the condenser, and the unavoidable accumula- 
tion of scale could be easily dealt with. By adding suitable 
materials the scale would be prevented from crystallising as a 
hard mass and the evaporator could be readily cleaned. The 
temperature of а surface condenser may be 120°. If connected 
near to the air pump the evaporator will be able to extract 
considerable heat from the engine exhaust, which will have a 
temperatare higher than the water and the evaporator. Or 
the evaporator may be placed in the flues—even between the 
economiser and the chimney—and will utilise heat now sent 
to waste. It can be of light construction, and fed simply by 
a ball valve. It should certainly be possible to obtain the 
make-up water supply without expense of live steam or 
fresh coal. Waste heat will do it when vaporising in a 
vacuum, | 


Lectures.—Mr. G. 8. Ram, eleotrical engineer to the 
Coventry Corporation, lectured on “ Engineering Caloulations 
and Measurements to the members of the Coventry Teobnical 
Institute n е Society at their last meeting. Mr. 
Ram urged the importance of the оа of thé metric 
system, pointing out that it had ly been in 
electrical measurements, The lecture was illustrated with 


diagrams. | 
At the City of London College Science Society on Wed- 
nesday last week, Mr. W. Cozans-Cooke, A. M. I. E. E., read a 
on“ Wireless epee The President, Prof. Henry 
Adams, M.Inst.O.E., occupied the chair. The lecture was 
illustrated by experiments. 


LÀ 


The Pimbley Economiser,—A novel form of economiser, 
known as the Pimbley, has been brought to our notice. 
The claims made for this economiser are that, owing 
to the more rapid movement of the water within it, 
the heat absorption capacity is very largely increased, and 
the recent experiments of Mr. Halliday are adduced in 
rappor of this contention. The next claim is that the 
high velocity of flow of the water prevents the adherence of 
scale, which must obviously travel foward to the boiler. To 
effect these ends the new economiser is made of pipes hun 
from top boxes, and free at their closed lower ends.  Eac 
pipe is really two pipes of ental cross-section, the two 
pipes being joined at the bottom, but elsewhere separated by 
а flat space exposed to the fine gases. The pipes are short, 
and are-scraped externally by scrapers worked by rods, not 
by chains. Being so short, the economiser can be placed in 


situations where longer pipes are inadmissible. There is no 
reason, however, why ат economisers should not have 
quite as rapid a flow in their Pipes as this new economiser, 
if such rapid flow is desired. The claim for non-incrusta- 
tion, even with a very impure water, is one which time 
alone can prove or disprove. We must confess to a 
strong feeling of doubt in respect to non-circular pipes, 
as we feel that in time some boring out must be 
inevitable, and we doubt the desirableness of pee other 
than circular for other reasons. Testimonials are prc- 
duced, however, which declare that scale refuses to form 
inside a Pimbley pire. But what if scale did form? How 
can the pipes be bored out—an operation so easy with cir- 
cular pipes? We bave placed the facts before our readers, 
and further information is to ba had from the makers of the 
new economiser, Messrs. Jas. Carter & Sons, of Stalybridge, 
Cheshire. It would be interesting if a longer experience 
should prove that incrustation did not occur where flow was 
rapid. If tbere is any truth in this, why do the internal 
pipes of steam boilers—we mean the feed distribution pipes 
—become so choked ? 


The Army Reserves—The staff of the Sunderland 
Electricity Works held a meeting last week, and resolved to 
contiibute weekly to the Mayor's fund on a scale propor- 
tionate to the respective salaries of the members. We 
heartily commend their example to the notice of our readers. 


The Electrical Engineers’ Swiss Tour.—An exhibi- 
tion of photographs, taken by members during the recent 
vieit to Switzerland, is to be held in the library of the Ine til u- 
tion from December 5th to 12th. It is intended to reproduce 
a selection of the photographs for presentation to the library, 
the president, the secretary of the Institution, and to 
enable members to obtain copies of these albums and of such 
photographs as they prefer. Full particulars may be obtained 
from the secretary of the Photographic Committee, Mr. R. S. 
Erskine, 22, Stamford Road, Kensington, W. We look 
forward to an ше collection of photographs, for those 
who were not armed with cameras formed but a very small 


proportion of the party. 


The Manchester Society of Junior Electrical Engi- 
neers.—A general meeting ofi this 8 was held at the 
D Hotel, Manchester, on Tuesday evening last. 
Mr. W. W. Haldane Gee presided. A paper was read by 
Mr. S. Payne on “ Condensers and Condensing as Applied 
to Electric Light S:ations,” which proved to be very 
interesting, the subject being afterwards freely discussed. 
The next meeting of the Society will be held on Tuesday, 
November 28th, when a paper will be read by Mr. J. H. 
Henderson on Aluminium: its Treatment and Use as 
Applied to Electrical Engineering.” 


Appointments Vacant—The Devonport and District 
Tramway Company is in want of a tramways clerk of works. 
The Watford Council wants an assistant engineer and 
other members of staff for the electricity works. For 


particulars of these appointments see our Official Notices” 
this week. 


The St. John Del Rey Mining Company, Limited, want a 
second electrical engineer for their mines in Brazil, for a 
four years’ engagement, at £300. See “Official Notices ” 
this week. | 


Institution of Electrical Engineers’ Annual Dinner. 
—We learn from the secretary that the annual dinner of 
the Institution of Electrical Engineers will be held in 
the Grand Hall of the Hotel Cecil on Wednesday, 
December 6th. 
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A Double Conduit for Street Railways.—A difficult - 


piece of track conversion is being carried on in New York, 
where, according to the Scientific American, both the Metro- 
politan Street Railway Oompany and the Third Avenue 
Railway Company possess the right of way through the 
rame street. To operate the latter company’s line by inde- 
pendent power system required a separate pair of power rails 
1n separate conduits. The Metropolitan conduit had already 
been installed for a year and а half, so the Third Avenue 
Company is pushing the present conduit over to one side to 
give room for the other conduit beside it, between the two 
rails of the track. The difficulties are numerous in view of 
the fact that the track is kept constantly in service for the 
Amsterdam Avenue Cars, ro that the men have to work 
alongside rails which are constantly charged. The pavement 
is first removed and the concrete foundation and conduit wall 
are broken up and removed from around the yokes and con- 
ductor rail. The track is shored up to carry the cars which 
are constantly running over it. Temporary wooden yokes 
are inserted to maintain the gauge of the track, and the old 
yokes are loosened and pushed to one side, carrying with 
them the old slot rails, insulators and conductor rails. The 
conductor rails are then removed in single lengths and the 
free ends are fitted with slippers to prevent the shoes on the 
ploughs from being carried away. The old yokes are promptly 
removed and replaced by new ones fitted for the two conduits, 
which are symm:trically placed between the track rails. While 
each company will have its own source of power, both will 
use the eame rails. 


Fire Tests on Wood.—4A recent report of the British 
Fire Prevention Committee gives particulars of a fire teat 
made upon “non-flammable” wood by the British Non- 
Flammable Wood Company, Limited, of London. The 
object of test was to record the effect of fire проп “ non- 
flammable ” wood (yellow pine), particularly to ascertain if 
boards of non-flammable wood sustain or spread flame when 
in contact with fire. The procedure of the test was to be as 
follows: (First stage)—The application of flame for 5 
minutes from one side at a temperature of abont 500° F. 
(Second stage)—The application of flame for 10 minutes 
from the same side, and at spproximately the same spot, at 
a temperature of about 750° Е. (Third stage) The 
application of flame for 15 minutes from the same side, at a 
second spot, and at a temperature of about 900° F. The 
three stages of the test were to follow at the shortest possible 
intervals. One-inch yellow pine boards were to be used in 
the form of a partition. The result of the tests was as 
follows :—No incandescence or spread of flame was observed, 
nor did the material, as far as could be seen, contribute in 
any way to the spread of flame. The surface of the boards 
was charred. Flame was applied at materially higher tem- 
ти than those specified in the object of the teat.” 

he temperature rose in the first stage to about 1,000? 
F.; in the second stage to about 1,150° F.; and in 
the third stage to about 1,800° F. 


NEW COMPANIES REGISTERED. 


Fladbury Electric Light and Power Company, 
Limited (63,942.)—This company was registered on October 25th, 
with a capital of £2,000 in £1 shares, to carry on at Fladbury or 
elsewhere in England the business of electric lighting, and to pro- 
duce and supply electricity or electrical current force, light, 
heat, or motive power, and telegraphic, telephonic, or other means of 
communication or locomotion. The first subscribers (each with one 
share) are:—L. Harold Elkington, Manor House, Fladbury, gentle- 
man; Log een H. Deakin, White House, Fladbury, merchant! 
George T. Stephens, Fladbury, miller; James W. Wagstaff, Fladbury, 
gentleman; А. L. Stephens, Chariton, near Pershore, miller; 
Lewis H. Helley, 3, Percival Road, Edgbaston, Birmingham ; 
chartered accountant ; and Edward R. P. Vradley, Elmdon, Sandford 
Road, Moseley, Birmingham, accountant's casbier. The number of 
Girectors is not to be more than five; the first are Stephen Н. 
Deakin (chairman), Leigh H. Elkingson, George T. Stephens, and 
William Wagstaff ; remuneration as fixed by the company. 


United States and Canadian Rhea, Rubber and 
Insulite Syndicate, Limited (63,957).—This company was regis- 
tered on October 20th, with & capital of £30,000 in £1 shares, to 
acquire from W. J. Cordner certain inventions relating to the manu- 


facture of a composition from rhea fibre, applicable for electric 
insulation ànd other purposes, and to carry on business of manu- 
facturers, spinnere, dyers, and merchants of rhea fibre, cotton, flax, 
hemp, jute, and other fibrous substances. The firet subscribers (each 
with «ne share) are:—W. Brinder, 43, Appach Road, Brixton А 
S. W., clerk; B. Blewiit, 22, Grove Road, Wanstead 


21, Hayter Road, Brixton Hill, S. W., secretary; 8. О. Whittle, 40, 
Carlingford Road, N., accountant; A. Lowey, 248, Thorold Road, 
Ilford, secretary ; and F. E. Mardon, 24, Arlingford Road, Brixton, 
S. W., clerk. The num ber of directors is not to be less than two nor 
more than seven; the first are H. B. Burnell, W. J. Cordner, and J. 
Keefe; qualification, £100; remuneration, £100 each per annum 
(#150 for the chairman), and a share in the profits. 


This company was re on October 28th, with a capital of 
£98,000 in £1 shares, to acquire and take over as a going concern 
the business of an electrical engineer and electrician now carried 


tricycle, pede, motor, motor 
turers and dealers, &c. The first subscribers (each with one share) 


1 

Road, Ohester, Н 
3 : Samuel Smith, 16, Nicholas Street, Chester, 
solicitor; Edward ЇЧ. Humphreys, Old Bank Bu 
chartered accountant; Rhcades B. Humphreys, 5, 
Hoole, Ohester, accountant; and William D. Shepherd, 115, 
Foregate Street, Ohester, outfitter. The number of directors 
not to be less than three nor more than seven: the first are F. J. 
Jones, Thomas Gase, and Robert Knowles; qualification, £100. 


Glacier Anti-Friction Metal Company, Limited 
(69,989.)—Tbhis company was registered on October 28th, with a 


boiler makers, machinists, an 
subscribers (each with one share) are:—O. W. Findlay, 4, Upper 
Bedford Place, W. O., metal merchant; A. J. Baute, jan., 4, Upper 
Bedford Place, W.C., metal merchant; T. W. Davies, 4, U > 
ford Place, W.C., alate dealer; W. A. Olegg, Bunnysido, Knight’ 
Park, Kingston-on-Thames, merchant; HE. Bi 

Place, W. O., merchant; L. Avon, 45, Woburn Piace, W.O., bank 
clerk; and W. J. Gresham, 40, East India Dock Road, E., 

Table "A" mainly applies. Registered office, 91, Queen V 
Street, E. O. . 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


(28,010).—This company’s annual return 
when 301 shares were taken up out of a capital of £3,000 in 
shares of £5 each; 190 shares are considered as fully paid, and 
full amount has been called upon each of the remaining 111. 
has been received, leaving £5 unpaid. 


Exchange Telegraph Company, Limited (6,152 O).— 
This company’s annual return was filed on August 23rd, when 
8,125 “А” and 16,200 B” shares were taken up ou 
£246,250 in 8,125 A" and 16,500 “В” shares of £ 
considered as paid on each of 2,125 A" and 51 on each of 16, 
“B” shares (total, £279,000). £9 per share has 
£6,000 “ A,” and £1 per share on 2, 125 A” shares, resulting 
receipt of £56,023. £102 remains unpaid, and £816 has been paid on 
102 forfeited shares. | 


me 


CITY NOTES. 


Tums works at Yarmouth are but small, and, 


Yarmouth to some extent, suffer from the common com- 
Corporation plaint of all electricity undertakings at seaside 
Electricity ^ resorts, that the load curve is not exactly what 
Accounts. the engineer would choose had he a say in plot. 


ing it. Blackpool is probably the most marked 
caso of the kind, but naturally, all “ season” 
- resorts are affected in the same way, although 
not to the same degree. Although there is still a loss shown after 
meeting all charges, this has fallen from several hundred to only a 
little over £50. This shows that the financial position is rapidly being 
improved, and a feature is that half the increase in gross revenue is 
gross profit. The average price received per unit sold remains about 
the same, just under 54., and this, we suppose, will not be altered until 
the turning point between profit-making and losing has bech reached 
and passed, 


Public lighting and 
private supply. 
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GENERAL БТАТЕМЕНТ. those notes had been sent in for exchange, but had now been 

1897. 1898, Increase. cancelled and disa from the balance-sheet, all of them having 

Total capital expenditure .. £93,622 285,728 22,101 been sent in for ange for shares, with the exception of two for 

Number of units sole. ., 190,000 243.669 53669 small amounts which were included in the item of sundry creditors. 
Maximam load in Kw 213 к 987 к Ба. These shares, they were advised, would rank for dividend — 

ae we X wy, Ат, from the respective dates of allotment. The capital outlay for the 

Gross revenues £4,015 £5,165 £1,150 year had amounted to £2,248, or £600 more than last year, but а less 

Gross profit сес ids „ £1,365 £1,959 2591 amount than might have been expected considering the greater 

Average price per unit sol .. 491d. 498d. ‘02d. increase in the number of subscribers. Не thought the res 


For the units turned out the capital is certainly moderate. The 


public lamps have been increased from 72 to 75, and the units te ken 
are as follows :— 


Units Units public Units Total Units not ac- 
generated. lamps. private, sold. counted for. 
1897 ... 271,420 69,240 120,760 190,C00 7,660 
1898 333,731 78 500 165,169 243,669 9,622 
Bavxzwus BTATEMENT. 
1897, 1898. 
Gross, Per unit. Gross. Per unit. Increase, 
Sale of current £8 885 491d. £5,002 4 93d. "02d. 
Meter rents. ee 130 16d. 163 d 6d. 00d. 
Supply of lamps Ре РҮ aoe "T 
Bundry 006 оов eee eee eee 
Grose re venue £4,015 507d. 25,165 5091. 02d. 


———ꝛ —— eC ee 


The works’ costs have fallen about an eighth of a penny, and tke 
total costs nearly the fifth of a penny; the only items in which an 
increase is shown being "repairs" and rent, rates, &c.” Even at 
the enhanced figure of about 4d. per unit, repairs are extremely 
moderate, and although the latter item has a great deal more than 
doubled, it is a matter over which the engineer is, as a rule 
powerless. 

Освт or Propvcrion. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase, 


S lll. . . 21080 136d. £1,311 1994. — 07d. 
Oil, waste, water,andengine} 271 34d. 318 814. — 034. 
Salaries and wages incurred 
m N and dr. 576 "73d. 698 59d. — 14d. 
Re d main t 
аара engines, boilers, | 105 134 245 24d. +114, 
dynamos, &c, eens 
Works’ cost ... ... £8,082 256d. £2,472 9:48d. — 13d. 
Rents, rates and taxes T 66 08d. 169 *17d. + 09d. 
1 
gincer, secretary, clerks, 451 ‘57d. 435 °48d. —'14d. 
General establishment 
MEET ЫЫ аә ава. 180 80. чоо 
surance 
Other expenses. vee see eee T" 
Total costs e+ £2650 3344. £3,206 8:164, — 18d. 


The gross profit being less than the sum required to meet interest 
and sinking fund payments was aided by £57 being charged to the 
rates. Interest absorbed about £80 and sinking fund about £130 
more than the previous year, the exact figures being :— 


Prorir STATEMENT. 


1897. 1898. 

Interestonloans ..  ..  .. T £950 £1,029 
Sinking fund for repayments .. vs ig 852 987 
Net profit (being deficit charged to rates). —497 — 57 
| Gross profit ... ... 21,865 £1,959 


Monte Video Telephone Company. 


Mn. F. W. Jonns presided over the annual general meeting of the 
above m d at Winchester House, E.O., on Thursday last 
week, and that last year the chairman pointed out a steady 
improvement in the company's businese, and now he had the 

of saying that the ty bad oontinued. The returns from the 
manager in Monte Video showed that there was a continual increase 
in the number of subscribers, the total of such increase being 160 for 
the year, or 50 per cent. more than last year. The result of that was 
shown in the item “subscription sales, rentals, transfer fees, &с., 
£18,308 10s. 8d.,” which was nearly £2,000, or 12 per cent., more than 
last year. While that result was satisfactory in itself, it was 
a still further satisfaction to find that the working ex- 
penses were only heavier by £240, in which fact was 
reflected the efforts of their m in Monte Video to 
keep down .working expenses. The chairman proceeded to deal 
with the various figures in the balance-sheet, and said that with the 
amount written off stock of materials, that item was now closely 
approximating its actual value, the obsolete material in stock. being 
now carried as without value. The capital issued was rather more 
than last year, the further issue being the preference and ordinary 
shares given in exchange for the company’s promissory notes, as pro- 
vided for under the scheme for reduction of eapital It would be 
remembered that at the date of the last annual meeting, none of 


n the changes which 
to the that 
large blocks of shares had changed s. During the 
past winter he had took 
the opportunity to spend some time in Monte Video in order to look 
into the affairs of the company there. He found the conduct of the 
business under the administration of Mr. A. B. Powers was highly to 
be commended. His report to the board on his return was thas the 
business was well managed, and only needed reasonable vision 
for capital expenditure to insure its position and increase its value. 
Не also confirmed opinions previously expressed as to the advisability 
of keeping in mind certain extensions о da ы which the 
circumstances of their business would not t of baing indefinitely 
poned. They were (1) the ownership of the control of 
the camp lines which connected Monte Video with important 
towns within 1CO miles; (2) metallic circuits for the Monte 
Video subscribers; and (3) improvement of the central office 
building to obtain more accommodation for themselves and 
additional revenue by letting off. These improvements made it 
necessary to have more capital, and the board were considering the 
po of making use of their powers to raise the necessary 
de, and it was hoped that they would be able to make satisfactory 


arrangements. 
Mr. Loon seconded the motion, and it was carried. 


carry 
also the payment of a dividend of 5 cent. on the p 
thares and 24 on the ordinary shares, p £2,258 to be carried 


City and South London Railway Company. 


Ox Tuesday Mr. O. G. Mott саг ааа Beak meeting of 
this company, held at 46, William Street, B.O. He said he 
was 


to trouble them to go toa meeting merely for a formal pur- 
pose, but unfortunately at the last half-yearly m they could not 
out the proposed conversion because the s was not fully 
up at that time. It having now been paid up he moved :— 
That the existing 22,500 ordinary shares, numbered 1 to 22,500, be 
converted into consolidated stock.” " | 
Mr. Tarn seconded the motion, and it was carried unanimously. 
Mr. Morr said it might interest them if he stated that the exten- 
sion through to Moorgate Street was in a very forward state, and 
they hoped to be able to open it to the public very early in December 
—say, about five or six weeks time. They could not say exactly, but 
everything was very nearly completed. As to the extension to 
Clapham Oommon, the underground works were nearly finished ; 
there were surface stations to be built, and it was hoped they 
would be ready for opening probably about March. The construction 
of the Islington extension was also proceeding rapidly. 
A vote of thanks to the chairman closed the meeting. 


Thames Ironworks, Shipbuilding, and Engineering 
Company, Limited. 


Tax first ordinary general meeting of this company was held on 
Monday at the offices, Orchard Yard, Blackwall. 

Mr. Архогр F. Hirnrs, who presided, said that since the recon- 
struction in July the engineering works of Messrs. John Penn & Bons, 
at Greenwich, had been finally taken over, and the new boiler shops, 
machinery, and plant were now 5 in working order. A 
complete system of electrical driving and lightiog had been in 
duced, with the result that the new shops for engine and Belleville 
Kingdom. "Afer giving the meeting some particulars of contracts 

om. m some 
which had been received from the ty and other sources, Mr. 
Hills said that, taking a broad view of the whole situation, he could 
but congratulate the shareholders upon the steady development of 
the company's business during the ри! three months, and he hoped 
that the present prosperity might continuously maintained and 


enlarged. | 
At a subsequent meeting a resolution was formal 
alterations in nots of J 


Eastern Extension, Australasia and China Telegraph 
Company, Limited. 


Tun report for the half-year ended June 30th, states that the 
receipts amounted to £324,361, against £277,282. The wor 
expenses, including £28,177 for maintenance of cables, absor 
£107,266, against £102,873 for the corresponding period of 1898, 
leaving a balance of £217,095. From this is deducted income-tar, 
interest on debentures, debenture stock, and contribution to sinking 
fund, and £5,000 for the creation of a reserve fand in connection 
with the proposed removal of the head offices, leaving £175,799 as 
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the net profit for the half-year. Two quarterly interim dividends of 
1} per cent. each, amounting to £62,500, have been paid for the half- 
year, leaving £119,299, from which £100,000 had been transferred to 
the general reserve fund, and the balance of £13,299 is carried for- 
ward. Farther cable renewals and extensions Fave been carried out 
during tbe half-year, and the cost, amounting to £68,901, has been 
charged against the reserve fund. With a view to providing an 
efficient alternative service bstween Australia and this country, the 
dircc*ors, in con junction with the Eastern Telegraph Company, have 
submitted to the Governments of Australasia a proposal for extend- 
ing tLe new Cape cable to Perth and Adelaide without any subsidy 
or guarantee, snd at once reducing the tariff between Great Britain 
and Australia to 4s. per word, to be followed by further reductions 
on a sliding ecale down to 2s. 6d. per word as the traffic responds to 
the reductions. 


Prospectus. 

Yrsturpay, Thursday, the list opened and closed for London, and 
to-day it closes for the country, for the issue of £70,0C0 5 per cent. 
cumulative preference shares in the Alliance Electrical Oompany, 
Limited. The sbare capital of tbis company (formerly Veritye’ 
installation department) is £120,000, in 7,000 £10 preference shares 
and 5,000 £10 ordinary shares. The company was formed to take 
over the business of electric light wiring and installing, and also 
retailing electric light fittings, formerly carried on Ly Veritys, 
Limited, at 187, Regent Street, London, and at Birmingham and 
Manchester. This branch of Messrs. Veritys' business bas been for 
some time carried on quite independently of the electrical manufac- 
turing and wholesale supply of electrical apparatus to the trade 
conducted from 31, King Street, Covent Garden, London, and its 
separate branches. It was considered advitable to form a separste 
company to develop the business, and for trade reasons. The pro- 
spectus gives names of a few of the many eminent personages for 
whom the firm has exccuted installation work. The auditors certify 
that the profits on the business taken over have averaged £8,790 per 
annum for the past three years. The purcbase price of the business 
and properties was £106,150, for which £56,150 in 5 per cent. pre- 
ference capital, and the whole £50,000 ordinary capital, have been 
allotted, these terms reckoning from February 1st, 1899; but Messrs. 
Verity bave agreed to take cash, with interest, at 5 per cent. per 
annum from that date, in lieu of their preference capital, in order to 
enable them to farther extend their factories at Aston for tbe manu- 
facture of larger electrical machinery. The chsirman of the Alliance 
Company is Mr. George Verity ; Mr. J. Elwin-Ooles is the London 
manager; Mr. T. Ions the Birmingbam manager; Mr. О. S. Northcote 
is the Manchester manager; while Mr. W. R. N. Grimley is the 
mansging engincer. Mr. W. Nicholson, of 137, Regent Street, W., 
ie the secretary. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed Tuesday, November 14th, a special settling day 
in Unit: d River Plate Telephone Company, Limited, 16,639 5 percent. 
cumulative preference shares of £5 escb, £3 10s. paid, Nos. 1 to 
16,639, and ordered same to be quoted in the Official List. 


Callender's Cable and Construction Company, 
Limited.—The directors have decided to pay an interim dividend on 
the original ordinary shares of бз. per share, equal to 10 per cent. 
per annum. 


Electrical Undertakings, Limited.—A meeting of this 
company was beld at Winchester House on Friday last, for the par- 
pese of passing certain resolutions, but our representative was 
refused admission. 


Chelsea Electricity Supply Company.— Letters of 
allotment and regret for the issue of £50,000 44 per cent. debenture 
stock have been posted. 


TRAFFIC RECEIPTS. 


The Bl&ckpool and Fleetwood Tramroad Oompany.—The receipts for the 
week ending October 28th, 1809, were #288 10s. 1d.: October 28th, 1898, 
£262 За. 108.; aggregate for half-year to date, £18,871 158, 9d. 

ys and Company, Limtted.—The receipts for the 
week ending October 27th, „ were 49,905 18s, Sd. corresponding 
period, 1898, 42,819 28, 8d.; increase, 286 11s, 2d. 

The Olty and South London Railway Company.—The receipts for the week 
ending October 30th, 1899. were £1,045: October 815%, 1898, £1,000; increase, 
#45. Total eger for balf-year, 1899, £17,278; total receipts correspond- 
ing period, 1898, £17,275; increase, £3. Miles open, 8j. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, October 27th, 1809, were as follows:—D. U. T. Co., horse care, 
£820 19a. 9d. ; ditto, eleotrio cars, £2,611 2s. 0d.; D. В. D. Oo., electric саге, 
4759 17s. 2d.; total. £3,567 188. 11d.; corresponding week last year—D. U. T. 
Co., horse cars, £850 9s, 10d.; ditto, electric cars, £2,364 158. 8d. ; О.В. D. Co, 
electric cars, £849 198. 4d. ; total. 48,795 4s. 10d.; increate, £172 14s. 1d. 
Aggregate to date, £74,603 10s. l0d.; aggregate to date last year, £72,110 
78. 7d.; increase to date, £2,498 Зз. Bd. orked:—The mileage open is 37 
miles electrically, 7 miles by horses, as against 19 miles electrically, 
and 29 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
October 22nd, 1899, were £609 October 26th, 1898, £248; Car miles 
run, 11,98; 1898, 3,601. Number of cars, 21; 1898, 10. Total receipts 
to date, from April lst, 1899, £17,628; 1698, from June 29th, 1898, £4,694, 
The receipts for the week ending October 211, 1699, were 4664; November 
2nd, 1898, £248; increase, £416. Car miles run, 12,010; 1898, 3,665. Number 
of cars, 28; 1898, 10. Total receipts to date, from April Ist, 1*99, £18,292 ; 
1898, from June 29th, 1898, £4,942, Miles of track open, 12; 1898, 34. 


October 29th, 1899, amounted to 41,630; 
41.407; increase, £223. | 

The South Staffordshire Tramways Company.—The receipts for week ending 
October 27th 1899, were £624 18s. 11d.; October 2kth, 1808, £664 103. 64.3 
aggregate receipts for 43 weeks, £28,658 88, ; 1598, 827,224 83, 6d. 


The Liverpool Overhead Railway Company.—The receipts for the week 
corresponding week last year 


STOCKS AND SHARES. 


Wednesday Evening. 

Tums buoyant tendency, previously the feature cf almost every 
market in the House, received a decided check on the alarming 
report of British reverses at Ladysmith. The gravity of the situa- 
tion was quickly realised by operators, and the more speculative 
quotationa rapidly shrank in the hands of nervous bulls and under 
the inflaence of bears all too ready to grasp the opportunity of netting 
а profit on the fall. 

Electric specialities, however, remained remarkably firm and merely 
shed small fractions. 

In the telegraph department Eastern Telegraphs Ordinary, with a 
stride of 4 points, have been a feature, purchases being numerous on 
the strength of the increased revenue that will accrue to the com- 
pany’s coffers as а result of the war. Anglo-Americans have 
received support from а good quarter, and again mark an advances, 
Current quotations for this stock are still well below the highest 
points touched this year, a fact worth the investors attention. 
Reports are afloat that the company’s receipts have been consider- 
ably larger than last year’s takings, and optimists are looking for a 
dividend for the current year of anything between 20s. and 30s. per 
cent. on the “A” stock, as compared with 18s. per cent. for 1898. 
Should only 25s. per cent. be realised, a yield of 7 per cent. on pre- 
sent price basis will be forthcoming to holders of the Deferred 
stock. Eastern Extensions have lost the improvement gleaned 
during the previous week. Reuters have failed to register any 
improvement. Other telegraph descriptions are unaltered. 

National Telephone issues have received a fillip, and show a small 
rise. Supply shares have flattered, Notting Hill Electric Lighting, 
Bt. James's and Pall Mall Electric Ordinary, and Chelsea Electricity 
Supply securing rises of 10s. each. The recent issue of debenture 
stock by the last-named company was largely over applied for. В+. 
James's New are 10s. better, and it will be remembered that it was 
pointed out in this column last week that these shares were a cheap 
purchase. 

It is somewhat singular that, in a good market, Electric Construc- 
tions should be so much out of favour. It may be that the price is 
weak upon the fact that two or three hundred shares in a deceased 
account are hanging over the market, but these would be a mere 
bagatelle in ordinary times. The quotation, however, has again 
receded 3. Oallender's Cable Oonstruction shed 3, but Henley's 
Debenture have recovered a point. 

In the traction list, Central London Ordinary, fally paid, have 
been in moderate request, and the price has improved a trifle. The 
date of the completion of the works is said in the Stock Exchange to 
be drawing near, and as that time approaches there is likely to be a 
little life infused into the shares. Oity and South London were not 
affected by the statements made by the chairman st Tuesday's 
meeting. The line ought to be paying handsomely in another 12 
months’ time if the company’s extensions attract the traffic which it 
is hoped that they will. Waterloo and City remains stolidly a point 
or two above par. Metropolitan Districts have lost most of their late 
spriag, and at 32 show a trifling decline on the week. 

Anglo-Argentine Trams continue dull, and there are sellers at 4. 
Other foreign and provincial tramway shares exhibit strength, and 
Oalcutta can be disposed of at 9, the medium price. Tramways 
Union at 1j are quoted ex £7 return of capital and bonus, this, of 
course, making the price equal to 84 before the distribution. 

A Leeda reader acks us for the quotations of Hampstead Blectric 
Ordinary and Preference. We have to inform him that the 
market will not make any price at all. At the time of the company's 
début there was a very nominal price quoted, but the prospectus met 
with no favour, and subsequent attempts on the part of outaide 
brokers to sell the shares at an absurdly high price have not tended to 
encourage a buying spirit. Should any inquiries come into the 
market they will be duly noted in this column. We are afraid that 
it is not only our Leeds correspondent who wants a bid for these 
unsaleable shares. 

Wireless Telegraphy shares are likely to make a move shortly, 
several operators of the company’s instraments having been 
despatched to the theatre of war in the Transvaal. Globe Telegraph 
and Trust Preference are better; the official quotation of 153—? 
would be more correct if it were marked 155—4, which is the market 
price. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Basiness done 
Present Dividends Closing Closing d 
kms | T Share. tbe last three years. Jol. Beh. DM. |. ot ui 
1899. 


1896, | 1897 
124, UU African Direct Tel b, 4 Debs. [11] eee eos eee eee ee soe 
26,000 . % 584 гав esi - iss 8— 4 8— 4 eee ese 
125,000 Do. do. 5 x Debs., "Nos. 1 to 1,250 Red. 006 eee TI 85 — 90 85 — 90 rm e 
905,8 DU Anglo-American Telegraph eee see eee eee TI) Stock|£22 18s 8 23 9s 64 — 67 65 тте 68 
3,047,290 Do. do. 6 V Ре, .. e _... £5 б 6% 6 9 1144—1154 1163—117 | 1173 | 1163 
8,047, LU do. Def [II eee ee sot 6 == 164 164— 17 161 165 
206,151 | Brazilian Submarine T m 10 7 7 9€ 15 — 154 15 — 153 153 15 
75,0 UL е до. b oa s series, 1906 ove ee 107 —111 107 —111 600 
— Nos. 1 to 1 Y vá i 514 4 2— 8 - 
10,000,000$ o sss se 100 | 8 8 8 180 —190 |180 —190 
1,833,528 Do. до. Saee Coa ) year 4 4 % Deb. Btock Bed. 02 —104 103 —105 | 1054 | 1088 
224,850 | Consolidated d Manufacturing 2 1} 1 t—^ 1 i vee 
16,000 | Cuba n а 353 845 9—10 9 — 10 96 
6, Do. 10 % Pref, ... T ves - «| 10 [10 10 10 19 — 20 19 — 20 xd 
12,981 Direct Telegraph I) eos eee oon — 5 4— 5 ove 
6,000 Do. do. 10 95 Cum. Pref. T esa 5 10 10 . 9 — 10 9 — 10 
80,000 Do. do. 4 Debs. eee eee [Ir] m TIS TT 108 —107% 108 —107% mm "TT! 
60,7101| Direct United States Cable 4 „ |3 9 |339 | 39 | 113— 124 | u= 122 
120,000 | Direct West Indis unn A 3 % ‘Reg. Deb. evo m eo | 100 | ... T .. 1101 —104 |101 —104 Е -— 
4,000,000 | astern Telegraph, "ШОО Stock 649 7 % 7 35 152 —167 |156 —161 | 1594 | 163] 
1,796,000 Do. 973 Prat Stock s ., 10 | « | .. | 99 —102 99 --102 101 | 991 
, А 5 Pi ag oped le August, "1800... | 100 | 5 5 ies oes oes T an sas -T 
1,483,368! Do. 4 Mort, De Б | Stock 4 5 4 н .. 118 —128 |117 —122 xdj 119 | 118 
260,000 | Hastern Extension, Australasia, an 4 China t 88 ..| 10|7 7 7% | 144— 15 15 — 15g | 15 | 143 
Do. 5 9 (Aus. Gov. Zub.) Deb. 1900, red. ann. e __ 
16,3001 ы) e IT 100159 5 W ... |99 —108 99 —1008. |... |... 
64,400! Do. do. _ Bearer, 1,060—8,975, 4, 100 | 5% |5 .. 100 —108 |100 —108 |... | wn 
$20,000 Do. A ке PA „Stock 4 4 „. 117 —122 118 —128 - - 
;| S Bastern an th African Telegraph, 5 Y Mort. Deb., EE БЕ 
85,10 ^ red. ann. drgs., . Nos. 1 to А ij 6 Ф tos L 99 108 99 108 ee eee 
46,5001 Do. do. do. фо bearer, 2,844 to 5, 5 e. | s. поо —108 100 —108 ses 
300,000 ге 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 4 e * |101 —104 101 —104 . . 
200,000 4%, аа 18,000 4 . роз —106%, [102 —105%, : 
180,237 n vac: Ur uw. s 43% | 43% | 68% | 11 — 114 11 — IIIixd 118 
180,043 6 6 6 151 — 153 | 164— 16 xd 152 | 164 
150,000 ск чи матен a TNT 10 |10 10 .. |29 — 81 80 — 81 291 . 
lst Mort. А РЕ ИЕ 
| 7 A oe to 1,80, Bed j * е Д 22 " " " " jere 
9 Huropean Telegra ве? 0 — — x eee 
100,000 London Platino-Brazilan h, 6 9 Debs. .. aw 6 $ 6 $ . ов —109 [106—109 "m уш: 
71,000 | Montevideo Telephone, por = os. 1 to 71,000... she je ye $ ёха " 
3 E Do. 1 io ann m Pref., Nos. 1 to 84,000 810 в’ 6 9 5 TE 1 51 Tus 83 eee 
? ational Telephone, (] TI 000 eec Gee — = 
15,000 Oum. Ist Pref. vee eee T) 6 6 6 18 — 14 18$ — 143 143 se 
15,000 Ds 4 Oum. 2nd Pref. .. .. ... 6 6 6 13 — 14 185 — 141 
250,000 De. 5 J Non-oum. 8rd Pref., 1 to 250,000 59 5 F 5 51— 53 53 59 
1,80, 471 Do. 5 Deb. Stock Red. 84% | 88% | 8425 | 99 —102 100 —102 | 1001 
171,504 | Oriental and Elec., Nos. 1 to 171,504, fally paid 5 5 5 1 $— IId - 
100, 000 Pacifico and Nuropean Tol., 4% Guar. Debs., 1 to 1,000... 4 4 . (108 —106 |108 —106 . 
11,889 Reuter’s өөө eee soe өөө eee eee eee woe 5 5 • 7 — 8 7 — 8 0 
3080 U Oables Trust eve eee өөө өөө өөө . * * * 128 —188 128 — 56, 0 
nited River Plate Telephone өөө eee oon 5 6 oe 6} . 
181, 7881 5 РУ wen bue ibs és „ |105 —108 |105 —108 e 
200,000 West African Telegraph, 5 & Da ., 100 8 x . | 99—102 | 99 —102 a 
80,008 West Coast Nos. 1—80,000 and 58,001—58 008 eee eee soo 1 1 eee 
150,000] Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. sls]. 102—106 102 —105 a 
889,031 | Western and B T ph 4% Stock bos бе жа eve |104 —107 104 —107 . 
88,821 Wesi India and eee ° 1 g oe 1g— 16 1 1 5 eee 
Do. do. do. 6 Oum. lst Pret. өөө 6 6 eee 1 1 104— 1 10 eee 
4,000 Do. do. = 6 % Oum. 2nd Pref. ... 6 6 га m 
000 Do. do. 6 * Debs., Nos. 1 to 1,800 8 |6 ., 104 —107 104 —107. | .. | 
158,100] Western Union o£ U.S. Tuan e 9 Ster. Bonds... e$ 6 1 Гов —108 98 —108 | | 


ELECTRICITY SUPPLY COMPANIES. 


19,661 Brompton & Kensington Hlec. Lt. Sup., Ord., 101 to 19,761 51... | 4 6 71— 8 Tà— 83 8j 8i 
12,000 А 7 Y Cum. Pref... 5 3 $. » — 10 9 — 
80,000 | Oharing Oross and Strand Nleoizicity Supp! -— ove 516 7 8 % | 94—104 94 — "t 9i 91 
20,000 do. do. do. "c Pref. б TT) sen 6 = 84 6 == eH 
84,000 9(helsea Electricity Supply, Ord., eee ooe vee өөө 5 б 6 Tà— 8 — 9 eee 
100,000 do. do. Deb. Stock r^ Stock 43 4j 110 —112  |110 —112 1114 | 1108 
00,000 | City of London Electric Lighting, г 40,001—100,000 .. 10 | 7 10 11 — 12 11 — 12 112 | 114 
40,000 6 Oum. Pref.,1 to "T eee eee 6 6 6 124— 183 124— 181 134 
400,000 Do. БФ Deb. Stock, Borip. (iss. at £115) all paid 555 125 —130 |125 —180 
40,000 оү of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 n nil | 104}— 11 10 — 11 106 | 10% 
20,000 do. do. 6 » 40,001—60,000 6 6 6 V 13 — 14 18 — 14 18 
200,000 44% Deb. Stock, Prov. Certs (all psid) Rd. si 9: 81— 84 |111 — 114 
26,100 8 Bleo. Oorp. °ў Ord. Shares coe oe 5 y ^ 7 y ^ b TT 54 5 == 54 
110,000 | London Electric Supply Ma la Limited, Ord. ге 8i— 4 81— 4 
48, A ER 6% Pref. 6 % | 6ł}— 90i 6 
100,000 104 —106 |104 —106 
63,500 Motzopoiitan “с Supply, 101 to 62, 600 eee ecc b 96 15 — 16 15 — 16 154 * 


ро Nos. 62,501 to 85, (00 s: NC 
Notting Hill Electio Р. i 
Bt. Vins and Pall Mall Electric Light, 


10 
10 
10 
5 
б 
a 4% 1st Mt. Db. Stock Rd. "e 
0 
10 
10 
Ord. 5 
7 Ф Pref., к to 40,080 : 
5 


20,000 do. 7 9— 9 | 9— 9 | .. 
65,000 | South London Electricity Supply, Ord., £4 paid. e 4 8 4 318 32 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 ‘as 12% | 144—163  |144— 153 | 14 


* Bubject to Founder's Shares. 
Unless otherwise stated all shares are fully paid. Dividends pald 
Diete en ts marked § are fer А year consisting of the latter part ef ene year and the йшй part ei the next, 
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SHARE LIST OF ELEOTRICAL COMPANTES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present BUR | Dividends for Closing eee 
AME. or n Quote 
Issue. Ё VVV t. 25th. Oct. Bist. NC o 
1996. | 1897. | 1898. Lowest. 
-60,000 Aluminium A” shares, Nos. 1—60,000 ... T" Tm 1|10 Y 10 $ ... 24— 8} 23— 3} 558 
90,000 Do. н ой. Ist Mort. Deb. Stock Red. eee TI. Stock TT eee 95 —100 96 —1CO0 ees 
80,000 British a, ан eco eee 10 eee [IIl 6 * 164— ы 164— 174 i [Ir 
30,000 Do. do. 6 *3 Cum. Pref. 80,001—60,000 10 eee өөө eon 184— 1 184— 144 өөө 
200,000 Do. do. Perpetual Debenture Stock ... |Btock| ... ets .. |125 —125 126 —129 —j— 
40,000 | British Insulated Wire 02. Nos. 1 to 40,000 >... 5 5|... T .. |11 — 12 11 — 12 - 
27,500 Do. do. 6 Yum. Pref. Nos. 1 to 27,500 . 5 ss н эз 64— 62 01— 62 ooo. 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| ай 8 Id 5 li— 23 li— 23 wen. 
90,000 Do. rah 6 E t:, 1 to 90,000 2; 4%) 6 6 2— 2% 21— 24 23 
125, 0001 Do. [Ir Stock T1] 1C9 —113 109 —113 "T TII 
60,000 Do. 4 pes 2nd Deb. — ca ... Stock .. |104 —107 |104 —107 105 | 104 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... | 5 | 10% 14% 15 5% 134— 144 | 13 — 14 xd 184 | 13 
90,000 Do. do Ist Mort. Deb. Stock Red. Stock ius 118 —116 113 —116 - 
85,250 | Central London nen, & Shares uc. we мк 10|. iss .. | 10 — 10j | 103— 108 10j 
178,808 Do. do. do. £8 peid eee eee 10 eve eee eee эое oes ў өөө , 
61,088 Do. do. Pref. half-shares 4.4 Se e [ee de | €$— 51 4t— 5 5 
71,447 Do. do. Def. do. n ius isi 5]... igs Е b — 53 5 — б — 
880, 000 City and Bouth London Railway... ve. Stock 1149 11%] 24%) 63 — 66 63 — 66 63 
22,500 | Do. do. Ord. shares, Nos. 1 (023,500 „ 10 |... 6 | 6j— 6 — 
82,098 rompon & Oo., ee Ia 7 6 o 5 E ЯЕ a 8| ... T m 4 31— 4 33 
о. & st Mort e to mt 
100,000 { 2200, Ма. Бов. Пора, 280 Bed | ve | >. | cee | 100 —10 100 —103 wes 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £8 pd. 1to99,261 5 te 6 6 Ф 2— 2 2— 2 P 
17, 189 Do. do. do. “А” Shares, 01—017, 189 5 6 6 4— 5 4— 5 еее 
844,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 К ee .. | 95 — 97 95 — 97 — 
112,100 | Nleotrio Construction, 1 to 112,100 ... ssi òai s 2| 5 6 @ 6 Ф 21— 28 2 — si see", 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 .. 2| 7 7 7 з — 8i 3 — 8 oe 
140,800 do. 4 Perp. Ist Mort Deb. Stock eee Stock eee oes eee 103 —106 108 —106 a 
91,196 Blmore’s Patent Оо ay, em 9 1 g 70,000 II eee 3 ee eee eos i— i 1 v $ “ў- 
9,6001| Greenwood & Batley, 7 % Pref., 1 to 9,600 * 10 7 7 7 11 — 18 11 — 18 * 
15,000 Henley's (W. T. ETE Works, Ora. es 0s, oe | 10 10 J 12 Q| 14 " e 
8,000 2 7% Pref. eee eee 10 7 7 7 ee oe эзе 
60,000 Do. € 44 Mort. Deb. Stock... Stock 44 dh .. |110 —118 111 —114 — 
60,000 TAIN ac eee ee and Telegraph Works ..| 10 |10 10 10 Y 21 — 22 21 — 22 213 
800,000 do. do. 4 9 18+ Mort. Debs. | 100 | ... avs .. |100 —104 [100 —104 E 
87, 500 ратта Overhead apes C Ord. ... m ..| 10| 2] 8} 83%| 8H— 8 83— 9 Ч 
10,000 до. #10 paid eos se 10; 5 5 5 18 1 18}— 184 > 
87,850 | Telegraph Construction and . . | 18 | 15 15 15 87 — 41 87 — ане 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . 100 | ... See .. |108 —106 |103 —106 = 


18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 ... 
18,400 Ро. do. 55 Om. Prt. Nos. 6,601 Чо 20,000 
540,0001) Waterloo and City Railway, Ord. Stock  ... see 


ad 


ee pee 53 ees 
100 | |. | ... | 8 95101 —104 101 —104 101 


a;, Біюок а t Unl FTT 
Dividends marked § are Or а year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF 8 NOT OFFICIALLY QUOTED. 

m Electric Supply, Ordinary £5 (fully paid) 8—10. Knightsbridge Hleotrio Lighting, Ordinary Shares 
British feriam Ordinary, 9—10; 7 % Pref., 94—101. E TON 124—181; lst 3 8 въ, f ss 
Brompton and Kensington, 44% Debentures of £100, 104—107. 8 74—8. Debentures, 105—107. е 
National Electric Free сица, = paid, 3—4. hares 10 
Smithfield Market Electric, 1— ет. Parker; £10 (fally p peid), 184. 

* From 3 Share List. Bank rate of discount 5 per cent. (October Sth, 1899). 
MARKET QUOTATIONS, Wednesday, November 1st. 
CHEMICALS, ao. m. amt woot. Грэе от | _ METALS. Ae (continua 
` f Ebonite Rod ee oe ee per lb. 
com drochlorie ee ee per owt. sl; f н ee ° eo per lb. 
а н Nitrio ee se ee per сті. е 9 Copper ee ee ee per ton 
a „ аНс. oo per owh. A 9 „ Wire (basis price) . per lb. 
a н Solphurio eo ee ee per owt. g s ee oe ee per ton 
2223 ee oe ee per сті. 40/- g н ee ee ee per ton 
« Ammonia, Muriate (crystal) .. per ton 829 я German Silver Wire .. ee per lb. 
а ” n „„ per ton £27 h Guita- fine Per lb. 
ren d eo ee рег ton £6 10 А India-rubber, fine ee per lb. 
a Bis of Carbon per юа E 47 e Gen Sheets .. RE per ton 
a Bensole (00 4 5 7/- 1 „ Korotan очо Der tan 
а 99 ( l ee ee per gal. b $ » Scrap, vy ee . per ton 
а Lal, Ns e per ton £26 $ 4, Wire vanised No. 8.. per ton 
a Nitrate os es per ton £25 $ Lead, Ingo .. per ton 
& „ Whites ee ee рег ton £81 9 » s» Sheet „ per ton 
а „ Peroxide .. se ee per ton £27 10 m Manganin Wire No, 98.. per lb. 
а Methylated Spirit T es рег gal. 8/9 g Mercury .. а . per le 
НИ 8 vent (90 % at d Mica (in original cases), small per lb 
. е . per gal. 5/6 d n " n medium per lb 
a COE lobromate in casks.. per 15 А а T RTO, n n ALES per lb 
ee т n е 
в a Bisulpbats ao Dr eon 05 „ "tia bs <i е per Ib, 
ee per сті. b Р * X р өе рег 
Bul hate of M sia ee to 4 10 - in ee ee ee ee 
T ыы рр iy йш DO Ра р сама Wire. бшк 
а ered ee респ e T Steal, Magnat, non go syn p. ton 
soat, cane Iie 70%) :: par ton 4710 77 
@ 9»? ee ee per ton £8 g 9 foil ee ee е per lb. 
"UM е аж 7 White Anti triotion Ma pr 
METALS, &o Ps White Ant” brand £40 to £70 | £40:to £70 
Aluminium Wire, in ton lots.. per ton £994 f Yarns, Cotton, Single 101b, bundles pr 1b 7 Tid. 
"ea rp Shootin ton lots.. perton| 2191 #191 j n» Best Flax, ö les. .. per Ib. 444. : 
р Babbitt’s metal in nd .. per ton | £90 to £160 | £90 to £160 J » Hemp, 8 ply 10 Ibs. ee per lb. E41. bid. 
c Brass (rolled metal 9" to 19") basis per lb. i J m А AMA, аа per lb. 411. 47d. 
€ „ Tube(brased) .. .. per lb. 1044. і 180 Ibs. rov per ton | #13 10 £18 10 m 
е „ Wire, basis . per lb. d. k Zino, Sheet (Vielle Montagne bad.) p.t. #26 5 £96 10 Ба, dec. 
ошо тв пор lied b tati tations 
s. d. Boor& Co. че he In ст d HE Gutta-Percha, and че Mere Morria Дањр 1 Limited, 
> The B British Aluminium Company, Lid, h Works Company, Ltd, m Mesers, W. T. Glover & Oo., Lid. 
c Mesars. Thos. Bolton & Sona, Messrs. ames & Sbakspeare, я Messrs, Р. Ormiston & yon 
d Messrs. F. Wiggins & Вора { eser. овоа ах. монга Johnson, ee Coogee res 
esars. Bolling & Lowe. Phosphor Bronze Oompany 
Messrs. Henry C. Yeo & Os. din 
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PHYSICAL SOCIETY. 


(OgDNART Мккттна held October 27th. 
Prof. W. E. Атвтон, F.R S, Vice-President, in the chair.) 


Dr. 8. W. RICHARDSON read а paper Ох THE MAGNETICO PROPERTIES 
OF THE ALLOYS OF IRON AND ALUMINIUM.” 


Observations were made upon four alloys containing respectively 
3 64, 5:44, 9:89, and 18°47 per cent. of aluminium. The alloys were 
used in the form of anchor rings, and were wound with primary aud 
secondary coils separated by asbestos paper. The temperatures used 
ranged from —83° O. to 900° О. The low temperatures were pro- 
duced by the rapid evaporation of ether surrounded either by ice and 
silt, or by carbon-dioxide snow. The high temperatures were 
obtained either electrically or by gas muffles. In both cases the 
actual temperatures were deduced from the resistance of the secondary, 
which was made of platinum wire, and wound next the metal. The 
author employed Maxwell's null method of measuring mutual induc- 
tion, increasing the sensitiveness by the introduction of a secohmmeter, 
making abont three revolutions per second. In order to test the 
accuracy of the method, some of the experiments were repeated with 
a ballistic galvanometer in the ordinary way, and tbe agreement 
obtained between the results in the two cases was well within the 
limits of experimental error. 'The chief conclusions to be drawn 
from the experiments may be summed up as follows:—(1) The alloys 
behave magnetically, as though they consisted of two distinct media 
superposed. (2) The general roundness of the curves, and their lack 
of abruptness near the critical point, seem to indioate that the alloys 
are heterogeneous in structure. (3) The permeability decreases with 
rise of temperature near the critical point, until a minimum value is 
reached, when further rise of E perapan produces very slight dimi- 
nation, if any, in the permeability. 1) The experiments suggest 
that the maximum value of the permea for an alloy containing 
10 per cent. of aluminium is reached at about 90? O. (5) An alloy 
containing 18:47 per cent. of aluminium has а critical point at about 
25° O., and gives no indication of temperature hysteresis. This alloy 
probably has a maximum permeability much below —90° С. The 
author has found that at high temperatures there is a second maxi- 
mum in the indaction curve. This maximum becomes less and less 
noticeable as the field is increased. 

The Бжоввтлву read a note from Prof, Barrett on the elec- 
tric and magnetic properties of aluminium and other steels. 
The first part of the note dealt with the electrical conduetivity of 
various alloys, and discussed the effect of composition and annealing 
проп the value of the conductivity. The second part of the note 
referred to magnetic effects. The most remarkable effect produced 
by aluminium on iron is the reduction of the hysteresis loss. Tue 
permeability of nickel steels is shown to Ъз very much influenced by 
annealing. I¢ is found that the addition of a small quantity of 
tungsten to iron hardly affects the maximum induction, yet increas‘ e3 
the reten tivity and coercive force. The experiments show that the 
best steel for making permanent magnets is one containing 74 per 
cent. of tungsten. The magnetometric method was employed 
throughozé. 

Prof. Б. P. THoMPSON drew attention to the wide range of tem- 
perature over which the author had conducted his experiments, and 
also to the small number of alloys used. He said a very much finer 
connection between the properties could be obtained from the 
examination of more alloys, and expressed his interest in the exist- 
ence of the second maximum on the induction curve. He would like 
to know how the percentage composition of the alloys had been deter- 
mined, to Prof. Barrett’s note, Prof. Thompson referred to 
the difference in the breadths of the hysteresis curves for aluminium 
and chromium alloys. 

Mr. APPLEYARD asked for information upon the permanence of the 
curves. 

Dr. RrcHABDSON, in Pep gus , said the compositions were deter- 
mined by analyses made after the experiments been performed. 
It was proposed to carry on the research upon a series of aluminium 
alloys which he had obtained. 

The OHaIRMAN expressed his special interest in the ment 
which the author obtained between the ballistic method and the 
pn method of Maxwell, increased in sensitiveness by the secohm- 
meter. | 


Mr. ADDENBROOKS exhibited “ A MODEL ILLUSTRATING A NUMBER 
OF THP ACTIONS OF THE FLOW OF AN ELECTRIC CURRENT.” 


The model consisted of a spiral of steel wire in the form of a closed 
circuit. Inside the spiral was placed a wire, which was supposed to 
be carrying the current, and which directed the motion of the spiral. 
À rotational movement given to one part of the spiral was transmitted 
by the wire and produced a rotational movement at another part of 
the spiral. The resiliency of the spring represents capacity and the 
torque electromotive force.  Belf-induction can be represented by 
weighting the spring. 

Prof. EvERETT expressed his interest in the way that the corre- 
spondence between the propagation and the rotation agreed with that 
peewee the direction of a current and the direction of the magnetic 

отое. 

Prof. 8. P. Тномрзом sgreed that many analogies could be worked 
out by the model, but gave one or two examples to show that erro- 
neous conclusions might be drawn by pushing the analogy too far. 


. Mr. W. WATSON repeated some experiments with the Wehnelt 
interi upter devised by Prof. Decher. 


The experiments showed in a clear and striking manner the fact 


that subsequent sparks tend to pass through the portion of air heated 
by the first one. In the first experiments motion of the heated air 
was caused by differences in density, and in the latter experiments by 
allowing the sparks to take place in a strong electro-magnetic field. 
The continuous rotation of the spark in & given field proves the uni- 
d ional nature of the discharge. 

Ic reply to Mr. BLakEsLEy, Mr. Watson said he used the word 
" ioniz»d in his explanations to express simply the fact that the air 
had been rendered a conductor by the passage of the spark. | 

The ОнлтвмАн referred to one of the first experiments performed. 
Io this experiment the electrodes consisted of two copper wires in a 
vertical lane, slightly inclined to one another, and nearest together 
at their lowest points. On switching on the current the spark passed 
between the lowest points, but as the ionizod air ascended, so did 


` the most conducting path, and consequently the spark worked its way 


to the top of the electrodes. Here the heated air passed away, and 
the spark returned to the lowest point to rise again. The chairman 
thought that these effects might be due to the m tic forces pro- 
duced by the circuit itself. That similar effects in the arc light were 
due to this cause had been proved many years ago. 

Mr. Warsom repeated some of the experiments under new con- 
ditions, and proved that the explanation of the phenomena was not 
to be found in the tendency of the circuit to enlarge itself owing to 
magnetic forces. | 

Mr. Boys pointed out that the relation of the heating effect to the 
current, which was small ia the arc light, was very large in the case 
of the spark discharges used, and therefore the movement of the 
spark in the latter case was practically determined by the heatihg 
effect in consequence of the relatively small importance of the elec- 
tro-magnetic effect. 

Prof. B. P. Тномрвон remarked that similar effects could be pro- 
duoed by an alternating current working an ordinary induction coil. 

, The Society then adjourned until November 10th, when the meet- 
ing will be held in the Oentral Technical College. 


TRANSMISSION OF POWER BY GAS. 


We referred some time ago to the question of the transmission of 
gas for the purpose of actuating gas engines at sub-stations in place 
of the transmission of high pressure current and the use of step-down 
transformation. At the time we gave some figures relative to the siz30f 
pipes necessary to carry gas for 1,000-н.р. engines, and pointed out that 
with producer gas—ga: pauvre—there was an enormous balk of gas to 
be carried for very little energy as compared with coal gas or water 
gas. Should the system ever come into use, it would give a fillip to 
wut зт gas, which contains little nitrogen as compared with air gas, 
for the area of pipes required would be only about a third of that 
necóssary with air gas. 

We are fall believers in the future of the gas engine, but we must 
confess to doubts about the propriety of transferring gas in place of 
electricity. Before this time arrives, however, would it not be as 
well to give attention to the utilisation of the huge volumes of gas 
already made and sent to waste before shouting about making gas 
from coal and transferring it in pipes? The American Electrician 
states that present voltages are insufficient to enable waste heaps of 
culm to be turned into gas, and electricity produced and sent 100 
miles. Surely this can be done in face of the fact that water-power 
has been utilised and transmitted as far. To transmit gas in pipes 
any distance would call for very ап х compressing plant, so that the 
pipe line might ba kept small. The cost of this gas-compr 
plant, and the proportion of gas it would use, together with possible 
relay сошргемоп en route, would be very considerable. Mr. George 
e armar who is now in making gas engines, naturally 
has an interest in the gas producer, and he is of opinion that gas can 
be transferred more cheaply than electricity for diving electrical 
generators to replace ro transformers. | 

Stated in brief, the question resolves itself into the choice, on the one 
hand, between gas-power driven generators, step-up transformation, 
high pressure line and step-down transformation, and on the other 
hand, gas compression, pipe line, and gas-driven dynamos at the point 
of power demand. Obviously much depends on conditions. As with 
electricity, the transmission line for gas can only be brought low in 
cost by means of initial compression. A low pressure gas conduit is 
always too heavy for its internal pressure, во that by transmit gas 
under pressure, а saving is made in material. Long pipe lines have been 
used for oil in America, with relay pumping stations, but the amount 
of energy t» the cubic foot is vastly grester with liquid oil than with 

as, of a specific gravity less than one seven-hundredth that of oil. 
Where natural gas escapes at high pressure in America, its trans- 
mission appears feasible, aud it is a fact little known here that small 
motors, like steam engines, are sold in America simply to be run with 
natural gas by its intrinsic pressure, not by its use as an explosive, as 
in gas engines proper. 

The gas engine has certain advantages over steam not often recog- 
nised. It is not so necessary to seek a water front for condensing 
purposes. The gas engine requires little water; a small bore hole 
will easily supply all the water needed in a station of many thousaud 
hcrae-power. 

Bat gas engines are just as liable to cause vibration as are steam 
engines, and cannot thoughtlesaly be brought into crowded neigh- 
bourhoods wherein a rotary converter could work without attracting 
notice. Why, too, should heat engines be brought to discharge bad 
gases into crowded cities when the cleaner electricity can be em- 
ployed? To transmit рав is, we doubt not, perfectly feasible, but we 
think in the long run it will pay to use gas at the point of manufac- 
fure and transmit the power electrically at high pressure. 
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A NEW COPPER BOND. 


tance of the bond. 

The entire bond is amalgamated to prevent rusting, and the con- 
tact surfaces are covered with the plastic alloy. The springs are 
propera onos to give a pressure of 1,000 lbs. per square inch when the 
angle plate is bolted up. The bond is always laid out to fit each 
particular rail and joint, and does not interfere with the mechanical 
fit of the angle plate. When in service the springs serve merely as 


distance pieces so long as the joint is tight. If the nuts loosen or the 
late wears, the springs still hold the bond in firm contact. Then 
htening the track nuts also tightens the bond. The use of lock 
wash ars is advised on the track nuts to keep them fast. The springs 
then take up merely the wear of the plate. 

To apply this bond it is only necessary to brighten the web of 
the beyond the end bolt hole with the usual hand-power 
grinder and emery wheel The surfaces are then amalgamated by 
the Edison process and covered with a thin layer of plastic alloy. 
This unites with the amalgamation of the bond and maintains an 
electrical contact of low resistance which will not rust. The lubrication 
afforded by the plastic alloy permits the rails to move in any direc- 
tion, without wearing away any metal of the bond. 

The sis3 of the r will be varied to suit requirements of pur- 
chasers, up to the fall area of the s between rail web and angle 
plate, and between end of bolt holes in rail. The manufacturer 
will not make a smaller size than No. 0000, sinca less than that 
amount of material will not give sufficient mechanical strength for 
durability. 

The bond shown has a vertical cross-section of more than 0'218 
square inch, while the section of a No. 0000 wire is but 0 166 square 
inch. The bond, therefore, has a conductance equal to one and three- 
tenths No. 0000 copper wires. 

The depth of the specia, steel spring is varied to suit the clearance 
between rail and angle plate, and is always so proportioned, that the 
spring is perfectly flat when joint istight. The steelis made for this 
purpose and will maintain its tension for yeats. Oa covered track 

wet or alkaline soil whore steel is apt to rust rapidly, both the 
sp and the sheet steel base, when desired, can ba treated with a 
petro eum compound which will permanently protect them.  T'ois, 

owever, will prevent the angle plate from any portion of the 
current through the bond contacts. 

Amalgamated copper bonds of this type (but without ths spring 
feature) have been in satisfactory service for several years. The 
springs are a safeguard чу Sn poor contacts when the joints loosen. 
As long as the joints are kept tight the bond will do its work. There 
is no ага Ч shearing strain on the copper since the bonds have 
sliding, lu ted contacts. 


AMERICAN COMPETITION. 


CONSIDERABLE discussion is being evoked by the articles in 
Enginecring on American competition, A Belgian coneiders that 
insufficient stress has been laid upon the very low rates of 
transportation which prevail in America, but he believes, if they 
would only set out to do it, that European roads could offer quite as 
cheap rates, owing to their generally better construction, and their 
large amount of high-class freight. American rates are very low, but 
American terminal charges are very higb. The railroads only give 
station-to-station rates; they do not deliver. Yef, on the whole, 
their rates are low if long distances are to be traversed. Oarown view 
of American competition is well known; it is, that American com- 
petition is rather absence of home production. 

No one who knows anything of the prices charged for certain classes 
of Amer can goods—pric:s which are now being frequently and con- 
siderably augmented—can doubt the fact that any men of capital 
could go into the business here and make nice fortunes. The marvel 
is that, with so much work looming in the near future, there should 
be во few manufacturers in thie country for electric tramway equip- 
ment. Much of the present competition consists of the absve kind. 
Much more is due to the fact that our own manufacturers are so very 
busy, and will not even quote a price for their own goods. 


One corre 


t of Engineering thinks that the 
conditions are not stable, and considers 


existing American 
that when the boom is over 


getting along. 
The federation of labour here has brought ab-ut, as ee 


its privileges. Ia America, the fed on of capital will probably 
produce a counterblast in the shape of a federation of lab zur, hitherto, 
perhaps, delayed by lack of homogeneity. fucoeesful American com- 
p:tition has been due, as all of us know, to reducing men almost to 
the level of machines. The life of a machinist is one mono- 
tony, and cannot even be tolerated at the 
Such workers, no matter how well pai 
iatellectual citissns. They must either degenerate, or have greater 
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f 
ductive power of the country. The worthy Tom Mann, who did 
his share to stop the use of machinery, is at present writing against 
employers, and, like John Burns, calling for the American methods 
he done so much to delay. For ourselves, we don't so much want 
American methods as a return to old time hard work and modern 
short hours. 

Undoubtedly there is serious danger ahead for America іп а np 
continuance of the system which has built up her competition, 
Amerios is still far from full, and can make experiments upon 
which other lands could not venture. F'or the moment Americans are 
naturally jabilant at the success of their goods in foreign countries, 
but we do not seo that there is any s 
Americans wouid sell very little in 


by the buying. Should American competition ruin Europe 
sense that some of the short-sighted American writers appear 
for as a glorious consummation of American genius, it would 
а poor look out for American business in the fature. They would 
export many tools to a bankrupt Europe out of pure love of 
American competition has done to America, It has taught 
шщ байда ELON ае шю WOU деше Шот your 
cus . 

France has not learned the lesson yet, and would 
England below the sea, but Germans are begi аз & 
customer, England is better strong than aud even Russia values 
our markets. Foreign trade has made free traders of the Americans, 
who, only a few years ago, never tired of inveighing against the 
corraption of Amorican politicians by the gold disseminated by the 
Oobden Olub. Whata poor opinion Americans must have held of 
their politicians at that time! We weloome American or any other 
competition when it is fair. 
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ENGINES WITH DIRECT CONNECTED 
DYNAMOS. 


THE views on the stresses in shafts, due to fly-wheel 

and load fluctuation that were lately advanced by us, have been 
again pat forward by a correspondent in the Engineer, Mr. 
Ohas. Day. Mr. Day finds himself unable to acoept a claim 
made, we may say erroneously, oY another correspondent, 
that a heavy fly-wheel will lessen the stress in a t. It 
will only lessen the stress on the engine side of the wheel, 
but it will increase the stresses on the generator side. We 
are glad to find ко able and experienced an engineer as Mr. 
Day corroborating the views set out е in regard 
to the necessity of a good connection between the fly-wheel 
and the armature, whereby alone can stress fluctuations be 
dealt with directly from the fly-wheel without the stress 
passing through the fly-wheel. As Mr. Day remarks, 
the stresses in a traction station do not, as a rule, vary from 
nothing to a maximum. There is almost invariably some 
load upon the line when the maximum is suddenly brought 
on. It is, of course, в common occurrence for the load to drop 
from a maximum to nothing. This occurs every time the 
circuit breaker goes out, but the converse rarely, if ever, 
happens, When the circuit breaker is put in, the cars 
standing on a line are generally shat off at their switches, 
and do not all switch on again at once; and in this conneo- 
tion it must be remembered that a small fraction of time, say, a 
fourth or a tenth of a second between the switching on of cars 
is ample to warrant the load being called gradual. To put 10 
cars into movement every second only means, with some 
engines, one car every stroke, and as each car goes in it. 
renders the putting on of the next car a less 5 
of the whole load. If the Glasgow affair has had no other 
use, it will have served to dispel many hazy ideas as to 
the supposed enormous stresses of traction work. It 
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has also pointed out the fact that American makers of big 
engines do not appear to yet dare speeds above 75 r.p.m., 
which does not, to say the least, point to much superiority 
over any English maker of big engines. It is curious that in 
large work Americans should have elected to run at such 
slow speeds, for in their smaller engines they are so particu- 
larly successful at high speeds. We do not quite agree with 
Mr. Day, that weight of fly-wheel can have little effect on 
the shaft stresses under variable load, for with a heavier 
wheel a sudden accession of load is taken on with less 
variation of angular velocity in а lees interval. With 
heavier wheels the retardation effect of an additional load is 
less, and this, says Mr. Day, helps the governing. It does, 
in a sense, but also it reduces the inertia effect of the inertia 
part of the fly-wheel governor. Looked at from any point 
of view, the direct connection of fly-wheel and dynamo is 
advantageous. 


THE INSTALLATION OF STEAM BOILERS. 


1X, 


AT one time considerable discussion took place as to the 
relative merita of the steam dome and the anti-priming pipe. 
That steam domes were often found plastered all over with 
mud is a fact that goes a long way to discount any special 
value that might be attached to them. Bat to-day con- 
siderations of strength demand their abolition, producing as 
ег мү a large area of shell exposed to steam pressure on 
sides, and, therefore, under complex stresses, 

It may, however, be fairly argued that the steam drum is 
an advantage. A steam drum may be large enough to con- 
tain a baffle plate to change the direction of flow of steam 
and distribute it all over the drum area. A steam dram 
may also be connected to the shell by a small blook. Two 
drum connections are usually made to the shell. This is 
undesirable. One rigid connection should be employed, the 
other end of the drum being only supported upon the shell 
but not attached rigidly. A thin plate support placed acroesthe 
line of ex on will admit of the necessary movement, and 
prevent all stress on the shell or drum itself. The anti-priming 
pipe is, however, now usually considered sufficient. It is a 
cast-iron pipe extending each way from the steam valve and 
block, into which its top branch projecta a neat fit. The 
top and sides of the pipe are slotted with numerous 
holes, the joint area of which should not exceed 
by more than 25 cent. the area of the 
steam outlet valve. е pipe is about 8 feet long 
and may be 6 inches inside diameter, with one or two holes 
for drainage. It is carried by Inge at each end, with bolta 
to sling it from angle brackets double-riveted to the crown 
of the boiler shell, and the top of the pipe should come near 
the top of the boiler, but not closer than an inch to any 
plate. The object of the pipe is to collect steam from a con- 
siderable length of the boiler, whereby a rush of steam, which 
would poasibly carry а lot of entrained water, is prevented. 
Hence the rule that the perforations should notexceed by more 
than 25 per cent. the steam outlet area. With too large an 
area, one end of the Pipe might carry a big rush of steam 
and cause priming. It was to the vortex action of gusts of 
steam that steam domes owed the muddy contents which 
proved their failure. 

The blow-out tap is usually placed about a foot in front of 
the front end plate, the centre of the blow out block being about 
15 inches further back. As there are considerable stresses 
brought upon the tap, it is attached to the boiler block by a 
cast-steel elbow pipe, tapering from 6 inches inside diameter at 
the mounting block to 24 inches at the top end. Beyond 
the tap the connection is copper, usually a bend to the waste 
main, but better a etraight piece placed between the tap and 
the independent cast-iron waste-pipe leading to the separate 
blow-out box. The separate blow-out box may be 10 feet in 
front of the boiler, or even buried under the coal in the 
bunker. It may be 3 feet deep and 24 feet square, and 
should have a waste pips to the final drain, and a free outlet 
to the air to prevent internal pressure, and its oover should 
be secured so as not to lift with pressure. 

The water-gauge taps should have waste pipes connected 


to the-blow-out wastes beyond the taps in preference to a 
free discharge to the hearth pit. One of the most trouble- 
some of fittings is the water-gauge. Glass is so soluble 
at high pressures that water-guuge glass tubes easily break, 
and require very careful fixing with cone washers. These 
are held against the tube by the steam itself. The tubes 
must be free, and ought to be capable of being turned round 
in their place, even when at work. The frequency of breakage 
necessitates automatic shut-off valves. It is claimed that a 
reliable automatic shut-off can only be obtained by means of 
a back tube. 

There are numerous patterns of water-gauge taps with 
automatic action, and intending users should carefally 
investigate before purchase. One thing is essential : Water- 
gauge taps must be large and heavy, or they speedily leak 
and become dirty and unsightly. Their handles should be 
as big as can be grasped, and the whole fitting large in pro- 
кле, and they are to be bolted to facings riveted to the 
ront end plate. The front end plate connection of the 
steam gauge syphon must also be large and heavy, and the 
dial of the gange at least 10 inches diameter. | 

In the best кк the manhole mounting is surrounded 
by a chequer plate platform on a frame, with two or three 
steps down to the cover of the side flues. Over the centre 
of the manhole is carried right across the battery of boilers 
a girder of rolled steel of I section, on which runs a light 
trolley, with hook and left and right screw turn-buokle, to 
lift the manhole cover by the eye bolt, which is screwed 
into all these manhole covers. This facilitates removal of 
the cover, which is readily run aside, free of any risk or 
injary to its joint facing. 

As the damper ropes are sometimes considered an impedi- 
ment, some engineers made the side-flue dampers to swivel. 
When во there is a short arm on the top spindle, 


and this arm is sunk below the surface of the covering flags, 


and actuated by a rod which is laid in a channel in the 


· brickwork under the flags, and worked by a hand wheel on 


the front glazed brick cross wall with a gun-metal square 
threaded bush. The arrangement may be made very neat. 

The furnace doors are usually of cast-iron, with an air 
grid of large area closed by a grid plate worked by a single 
turn of a cross bar handle placed in the centre of the door. 
The grids project on the face of the door, and are together 
with the encircling rim machined and polished. The doors 
are hinged to a sheet-iron or steel plate bolted to three 
angle brackets which are double riveted upon the furnace 
plate, one at the crown and one at each side. The edge of 
this flat plate is concealed by a flat moulding ring of cast 
bronze bearing the maker’s name, but in no way covering 
the rivets of the furnace. The grate surface is placed as low 
as possible consistent with maintaining y the full 
diameter of the furnace tube at the grate surface. 
Inside the plate is usually an arch of cast-iron surround- 
ing the door and carrying the fireclay liner to protect the 
furnace front. A firebrick arch should from the 
dead plate right round the crown of the furnace above the 
dead plate. The door grids should afford an area of about 
60 square inches, or 14 inches per equare foot of grate area 
for air admission after firing, when bituminous coal is used. 
Inside the door a second plate is fixed, about 8 inches from 
the door body, and perforated full of holes, in order to divide 
the inflowing air into small streams. 

Grates are usually made 6 feet in length, in two bars of 
8 feet each, which extend from the dead plate to the bridge. 
The dead plate extends about 1 foot to 15 inches from the 
front end plate, and the back end of the grate is set lower 
than the front, from 8 to 6 inches according to opinion, 
sloping down to the bridge end. 

ri are often of solid firebrick, in which case they 

ought to have only the round edged blocks we have already 
named against the plate. But they are better of cast-iron, 
neatly fitted and bolted to the back end bearer brackets of 
the grate. Indeed, the bridge casting may form the bar 
support. The angle brackets are like all other little brackets, 
double riveted to the furnace sides, and the grate cross bearers 
are rigidly bolted to these brackets, thereby preventing pa: 
gible detrusive action by the weigbt of bars and fuel. The 
cast-iron bridge then carries a firebrick top wall, and should 
have a door in the ash pit communicating with the flue behind 
the bridge for cleaning purposes. 

Where scum troughs are used, they discharge by tho tap 
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already described upon the opposite side of the front end 
plate from the feed valve, by a straight down pipe through 
the cast-iron hearth plates into the same waste pipe as the 
bottom blow-out or sludge tap. This vertical waste pipe 
passes through the hearth plate by a hole of 1 inch greater 
diameter than the outeide of the pipe, and the space is con- 
cealed by a brass collar on the pipe simply resting flat on the 
hearth plate. In the hearth pit the waste pipe is joined by 
а copp?r piece to the waste pipe of the sludge tap, or direct 
to the blow-out box. 

The dead weight safety valve is always placed near the 
front of the boiler, and it should have upon it a lever, with 
a box end во projecting and placed as to be capable of 
receiving the end of a special bar, by which the fireman can 


Fa. 25. 


reach from the firing floor and lift the weight at least once 
daily to test the valve. For a similar purpose a platform of 
chequer plates extends right across all of a row of boilers 
at the back of the Hopkinson valves, in order to 
enable the fireman‘ or other appointed assistant to 
lift the levers and blow the valves daily. If arrauged 
that the l. w. safety valve comes next to the steam junction 
valve, this same platform serves for both the safety valve 
and for access to the stop valve. Blow-off waste pipes are 
often altached to the safety valves to carry off the steam. It 
is better not to fit these pipes, for with a good fireman safety 
valves shculd rarely act—hence the importance of a daily 
test to prove their freedom ; but drip pipes must be provided 
to keep moisture off the boiler. These and the drain pipes 
of the steam valves require to be brought down direct by a 
curved pipe ja:t over the crown covering into common waste 
pipes, the pressure drains being carried to steam traps 
discharging to the feed pump supply. These waste pipes 
should be carried just over the side flaes, out of the way of 
the pathway. In some cases a platform of cast-iron diamond 
prid plate extends over the whole of a set of boilers, 
above their crowns, and free of any connection with the 
fittings. Such floora efford very convenient access all over 
the boilers to every mounting, and are very good if carefally 
attended to as to cleaning beneath. : 

It will have been observed that freedom from binding has 
throughout been sought in all arrangements, and where pipes 
leave a boiler they have been provided with means of accom- 
modating themselves to slight movements without risk of 
fracture, No pipe is more important than the steam pipe. 
In a battery of boilers each boiler discharges to a common 
steam main. It is not a good practice to take a straight pipe 
directly from the steam ontlet valve to the steam main 
against the back wall. It is better practice to carry the 
main above the boilera and connect to it by a bend from the 
ateam valve, But it is much better to carry the boiler 
branch upwards by a bend from the steam valve and then 
some 10 to 20 feet back to the steam main along the back 
wall of the house or slung from the roof. This provides 
length of pips to ease any movement stresses. Where space 
will not afford liberal treatment it is good practice to inter- 
pose a long U bend of copper between the boiler and the 
steam main. These are superior to telescope pipes, which 
are apt to leak and give trouble, and expansion discs also 
are not satisfactory owing to the enormous abu! ment resist- 
ances they require but rarely get. Boiler branch pipes are, 
perhaps, beet slung from above. Main pipes near walls may 

e carried on brackets with rollera or slung from wall 
brackets above. There is a tendency for steam pipes to 
commence vibrating, an action very injurious to the joints. 
This occurs with pipes near an engine. The engine starts 
the vibration. For such it is better to rest the 
pipes on solid brackets without friction rollers, and 
in such case а wearing piece must be rigidly 
attached to the pipe where it rests on the brackets. These 
wearing pieces save the pipe being rubbed through. This 
system allows every freedom for expansion, yet checks vibra- 


tion as by a brake. Indeed, it is issible to actually cli 
а pipe to the extent of stopping vibration if the clip bolt is 
small and the clip light, so that expansive movements may 
not bs unduly resisted. Needless to вау, steam pipes are 
now male of lap-welded steel or iron for high pressures. 
They are screwed into steel flanges with a fine thread (Whit- 
worth gas, not the American coarse pipe thread), and 
expanded tight with faced flanges. If copper is used, the 
flanges should be of gun-metal, and the pipes solid drawn, 
not braz2d, and for high pressure, and anything oyer 8 inches, 
they may profitably be wire wound or hooped at short dis- 
tances. The flange of a copper pipe should taper down to a 
feather edge when it meets the body of the pipe, as otherwise 
the pipe is very apt to fail at the flange where the sudden 
difference of rigidity occurs (fig. 25). | 

If a boiler be made and set in accordance with the general 
and detailed directions of these articles, it will be accepted 
by the best boiler inearance companies as a firat class boiler. 
An inspection of such a boiler will show that no part of the 
interior is concealed from view, that the whole of the interior 
of the tubes can be seen, and the whole exterior of the shell 
can be actually seen, there being no contacts except along a 
line. All this can be done easily. Perhaps we ought to 
except the boiler crown. This is usually covered by a com- 
position which is blown off if there is the slightest leak at a 
seam. But firebrick air-space blocks are now made to ccver 
boilers, and they have little projections to touch the boiler. 
These fit close, and can be lifted off and rep'aced at will for 
inspection. The soft compositions are, however, also very 
good and safe, as they show at once if a leak commences. 

A first-class modern-made boiler is really as accurate a 
piece of work as an engine, and steam users are advised 
ever to use and consider them as such. Their shells and 
furnaces are truly circular, their rivet seams are all 
machine made, and the best makers aim to close every 
rivet m:chanically if the mounting blocks are attached to 
their respective plates before the plates are put together, 
and by similarly riveting up gussets in proper sequence. 

A boiler thus made does not really require to be tested, but it 
is usual to test it to the extent of 75 or 80 per cent. beyond 
the intended working pressure. Formerly double the working 
pressure was allowed, but it is very doubtful if more than 
50 per cent. excess should be put upon any boiler. Such a 
margin is enough to show the yield of the end plates, but 
larger pressures do no good, and tell nothing of tte bursting. 
pressure. A boiler made by modern methods can be made 
good and safe by proper selection of material, and attention 
to accuracy of workmanship. Some of the demands made 
in the foregoing articles may appear exacting, yet they 
are practically as easy to carry out as the shoddy 
work which is too frequently allowed by boiler-makers 
to spoil the best of their work. This is especially 
the case in details of finish, such as flue entrances, 
hearth pit covers, damper details, and other items, 
which are as cheaply done well as ill. Ina finished boiler 
house it ought to be easy to get about over the whole of the 
boilers, to reach each safety valve for testing, and get to each 
steam valve without treading on the covering composition 
or stooping beneath steam pipes and small waste pipes, or 
brushing against damper chains or ropes. It is just in such 
items as these that many of the contractors for electrical 
work to-day display their ignorance of good practice by 
reverting to systems and methods which good practice has 
rejected these last 30 years, 


UNITS OF MEASUREMENT. 


By W. MOON. 


ALL who try to master the C. G. S. system of units experience 
a diffi :ulty in understanding them owing to the smallness of 
most of the units, The introduction of the practical 
electrical units has, in a way, severed their connection from 
the fundamental units, and made them almost as useless as if 
they were not founded upon an absolute system at all. It 
is very unlikely that practical men will ever adopt the C. G. S. 
system. 
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The first essential in founding a physical set of unita 
should have been to select as fundamental units those 
measurements of mass and length most commonly used, во 
that the value of the derived units could be more easily 
understood. And the unit of time should then have been 
selected to make the mechanical units of about the value of 
those in general use. 

Of all the metrical measures the litre and the kilogramme 
are the most commonly used and understood. Апа as no 
system of units should depart from the rule that unit capa- 
city contains unit weight of water, the kilogramme as unit 
of mass and the decimetre as unit of length are certainly the 
two fundamental units of length and mass upon which all 
physical units should be founded. 

Hitherto the second, which is an awkward fraction ef the 
„ day, has been taken as the unit of time. There is, however 
a growing tendency on the Continent to introduce decimal 
time, and this will no doubt be done ultimately for all pur- 
poses. For this reason, if for no other, a decimal time 
should be used in physical units. A decimal of the 

fourth of the day would be better than that of the whole of 
the day; since the unit of length is based on a d:oimal 
of a quadrant of the earth, and it is advisable to have time 
and longitude agree. All trigonometrical functions are, 
moreover, nearly related to the quadrant than to the circum- 
_ ference, and it is the quadrant that is divided into decimal 
ів “ grades and not the circumference. 

The goth of a day = 86 minutes, and tke уо! a 
day = 21:6 seconds, would be as convenient, or more con- 
convenient, for ordinary use than the hour and the minute ; 
while for physical Tul ppe the < ъс сос of a day = 0216 
seconds could be taken as unit of time. 

This unit of time with the decimetre as unit of length 
gives а = 04577 and ca^? = 21:85. And the weight of 


21:85 kilogrammes is certainly a more rational unit of force 
than the dyne of about a millionth the weight of a kilo- 
gramme. The unit of power with these units of time and 


length is a kilowatt to within 1 per cent. 
The number of C. G. S. units in the proposed mechanical 
units is as follows :— 


Sym. Dimen- No. of C.G.S. units in 


. bol, sions. proposed units. 
Length , i L 10 
Ares ге А т? 100 
Mass ; M L? 1,000 
Velocity Y LT! 403 
Acceleration а LT 2143 x 10а = 04577 
As К "NE. L'T? 32143 x 10° weight of 21:85 kg. 
or ne seg 
Kiretic energy ч т wr? 3143 x 10° = 21°43 joules, 
Moment of couple J. 
ро DET P LT? 9928 x 10 = kilowatt nearly. 
Det anil кыйа 12 12 9148 x 10° = 3°18 lbs. per sq. in. 
Momentum ie LIT! 463 х 10? 
Conductivity of heat LT! 463 x 10°) = power per unit 
Radiation of heat. Lr! 463 area. 
Oaloric one ee LË 10° = 4,250 joules. 


The giving of tho various units names is certainly useful 
as regards those most frequently used, but has led to some 
confusion with those less frequently employed, and the 
better plan seems to be to в of the latter, as во many 
‘unite of work or of pressure, for instanoe. 

In dealing with very large or very small quantities the 
usual prefixes expressing multiples of the unite could be used 
without giving the unit a name. Thus a very small force 
could be spoken of as so many microunits of force. 

It is a great advantage to express different values in one 
uniform set of units, Thus the proposed unit of velocity = 
4°63 metres per second, so that the average rate of walking 
would be 4a proposed unit, the velocity of a train, say, 7 
unite, the velocity of sound 74 units, the velocity of rotation 
of the earth at the equator 100 unite, and the velocity of 
light, 64:885 x 10* unita. | 

The introduction of decimal time would make it needless 
to express velocities in any other form than as a ratio'of the 
units of length and time. 

The unit of force could, of course, be used for either a 
stress or compression. While the unit of pressure, that is, 
unit force per unit surface could replace the arbitrary scales 
of inches now used in pressure gauges and barometers. 

Allowing for the error in the B.A. ohm, Joule’s equivalent 


in the proposed unita would be about 198 fora kilogramme 
degree Centigrade. 

Many advantages would result from doing away with this 
equivalent as first proposed by Sir William Preece to the 


B. A. in 1888. The heat of oombustion would then be in 


unita of energy directly, as also the latent heats of fusion. 
For if the degree of temperature is taken as unit of energy 
in unit volame of water, the latent heat of water would be 
15,700, and of steam 105,000 proposed anits, and the heat 
of combustion of coal 1:6 x 10° uuits. Е 2 

Moreover, with such а scale of temperature, the thermal 
conduction or radiation per unit surface would be in units of 
power per unit surface. | 

The work of Tyndall and others has shown how the 
intensity of illumination, which has hitherto been given in 
arbitrary units, could be Eg ors in power expended in 
light rays per unit surface. And the po ver of a source of 
light in power radiated in light. 

The efficiency of any source of light would then be 
power in light 


| total power expended 

Although light could not conveniently in pra ice be 
measured in this way, standard flames like the pentane 
lamp could be standardised in absolute unita for practical 


use. 
A thermometer graded in the . degrees might, for 
ordinary purposes be graded in 10° degrees star ing from the 
absolute zero of temperature. The scale for most thermo- 
meters would extend from 50,000 to 75,000. 


Proposed degrees, Centigrade, С поа 
1, TGR: 110° - 


efficiency = 


rå 
40,000 — 70 eos 
,000 — 40 —40 Morcury freezes, 
50,000 —20 s 
54.000 0 82 
56,000 ae us M ‘an temper: ture, Lond: n. 
56 970 15 60 
59,940 30 86 
61,250 466 98 Blood heat. 
3,800 100 212 
5,000 106 Каз 
84,000 150 911 Steam pressure, 80 Iba. 
94,000 200 392 н Е " 
99,600 230 447 Tin melts. 
101,000 250 ses x 
158,200 526 Just visible, | Temperature of fir--bor of 
252,000 1,000 Silver melts. 
,000 2,000 Vk Platinum melts. 


Sach a method as-this of grading thermometers would 
keep constantly in view the great waste in the transformation 
of the energy of coal into power and light. 

The doing away with Joule's equivalent also simplifies the 
calculation of the E M.F. of chemical combinations :— 


Electro-chemical equivalent, copper = 65 х 10-75, 
0 


ii н sin = x a 
Heat of combustion, copper = '118xl1 
i „ Aline = :9535 x 10°, 
в = Е = w. equivalent. 
E M. F., zine = 67 х 2525 = 17 units, 
н со = 65 x 118 — 767 n 
Their = 933 units, say E. M. F. of Daniell cell. 


(To be continued.) 


THE SERVICE PERFORMANCE OF RAILWAY 


MOTORS.“ 


Br W. B. POTTER. 


THE conditions imposed in railway service are во inte: - 
mittent and varied, that it is not possible to establish a 
standard factory test that will meet all the requirements of 
actual practice. The General Electric Company has there- 
fore кон as representing extreme conditions, an ey 
standard, based on temperature rise of. the motor of 75° C. 
in one hour, the temperature of the surrounding air being 
assumed at 25? C. The horse-power rating obtained on this 
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basis represents only one hour’s continuous run, and the 
temperature of the motor will rise to an injarious point if 
it is o for an extended time at the rated output. 

While a railway motor cannot be operated continuously 
at the rated horse-power without injurious heating, this out- 
put can be exceeded for short periods of time, as in rapidly 
accelerating a car or climbing short heavy grades, but for 
ordinary service the average horse-power required of a motor 
throughout the day should not be greater than 30 per cent. 
of its horse-power, rated on the hourly basir, which will give 
a temperature rise of about 60° C. 

These figures are based on a line potential of 500 volts, 
and the average rating of the motor may be increased 
approximately as the voltage is increased. For example, if a 


motor wound for 500 volta be operated on a ial of 550 
volta, the average output may be in about 10 per 
cent 


When electric brakes are proposed, a motor of greater 
capacity must be used, since the heating of the motor is 
increased from 20 per cent. to 25 per cent. by the use of 
electric brakes, this extra heating depending on different oon- 
ditions of service. The minimum increase of 20 per cent. 
represents а service containing few grades and atope, and the 
maximum of 25 per cent. should be allowed on hilly roads 
with frequent stops, where the electric brake will be in use a 


large part of the time. 


| HORSE-POWER OF Morons. 

The total horee-power (rated on the hour basis) of an eqaip- 
ment for ordinary city and interurban service may be determined 
approximately by the following general formalize, The ton іп 
all cases is taken as 2,000 1р:. 

Horse-power = | Б 

(Total wt. in tone) x (Maximum speed in m.p.h. on level) 
Ix 5 

If electrio brakes are to be used, the formula should be as 
follows :— . | Е zm | 

Horse-power — un | 

(Total wt. in tone) x (Maximum speed in m.p.b. on level) 

If the maximum speed is not known, it can be taken as being 
twice the schedule speed, since this ratio is usually found in 
practice. 

As an example, assame a 20-ton car, with a maximum 
speed of 50 miles per hour, the line potential being 500 
volts, then 


20 x 50 
==. = 200 H.P., or four 50-H.P. motors. 


If the line potential were increased to 600 volta, electric 
brakes could be used with these same motors, the gear ratio 
being changed to give the same speed as before. 

As another example, consider an ordinary street car weigh- 
ing, equipped and loaded, 11 tons, the maximum speed being 
about 25 miles, then 


их? = 55 H. P., or two 30-H.P. motors. 


If electric brakes were to be used, then 


io See 69 H.P., or two 35-H.P. motors. 


The motor pear required for any given service is во 
largely affected by the condition of track, grades, &c., that 
these rules should be cautiously applied, as they are simply a 
guide to the selection of a motor equipment, and indicate 
the minimum capacity ander ordi conditions. 


The schedule „or speed of the entire run, includin 
stops, is кшш about one-half of the maximum speed 
on а level track; but where stops are frequent, this ratio 
becomes less. In suburban service this figure may be 
exceeded, since the relation between the two speeds is 
governed by the number of stops per mile the cars are 
required to make, and the fewer the number the more 
nearly the schedule speed will approach the maximum speed. 
For example, if a certain equipment can make a maximum 
speed on a level of about 25 miles per hour, then the limit 
of the schedale speed with seven stops per mile will be about 
10 miles to 12 miles per hour, while the same equipment, 


with but two stops per mile, could make a schedule speed of 
between 15 miles and 18 miles per hour. High schedule 
speeds with frequent stops require equipments with large 
motor capacity, and problems of this kind shoul] always be 
treated as special, 

TRACTIVE EFFORT. 


The tractive effort required to move a car or train is 
dependent on the rate of acceleration, grade and car friction, 
air resistance being included in the latter. In railway 
pros acceleration is conveniently expressed in miles an 

our per second, that is, an accelerating rate of 1 mile an 
hour per second means that the rate of is increasing 
1 mile each second, and that in 20 seconds, for example, at 
es MN the speed will be 20 miles an hour. One mile 
per hour per second is equivalent to 1:466 feet per вео. 

Exclading car friction, a tractive effort of 924 lbs. per ton 
(2,000 Ibs.) will пое an acceleration of one mile an hour 
per second on a level track, and the rate of acceleration will 
vary in direct proportion to the amount of tractive effort used. 
On the ordinary street car the tractive effort during aooelera- 
tion often rises to between 200 Ibs. and 300 lbs. per ton. In 
elevated or subarban train service, the maximum tractive 
effort is generally from 100 lbs. to 150 lbs. per ton, while for 


heavy freight work, where elow speeds are used, it may not 


3 T 

are commonly ex in percentage eet 
rise in a length of 100 feet, and the tractive effort required 
for a grade is the same of the weight as the rise 


| регоеп 
in feet is to a length of 100 feet. For instance, a 3 per 


cent. grade will require a tractive effort equal to 3 per cent. 
of 1 ton, or 60 lbs. per ton. To this figure must be added 
the tractive effort neceasary to overcome the car friction, if 
the total tractive effort is required. 


The tractive effort necessary to overcome the rolling friction 
of the rail and air resistance has been compiled from a 


number of tests, and the approximate amounts are given in 
the following table :—. | 

Fifteen-ton car, up to 25 miles per hour, tractive effort equals 
25 Ibs. per ton. О. 
. Fifteen-ton car, пр to 50 miles per hour, tractive effort equals 
50 lbs. per ton. 

Twenty-five-ton car, up to 25 miles per hour, tractive effort equals 
20 Ibs. per ton. 

Twenty-five-ton car, up to 50 miles per hour, tractive effort equals 
25 lbs. per ton. | 

One hundred-ton train, up to 25 miles per hour, tractive effort 
cquals 15 Iba. per ton. 

Heavy freight train, up to 25 miles per hour, tractive effort equals 
6 Iba. to 10 lbs. per ton. 

The above figures would be considerably increased by 
presence of snow or dirt on the track. . 


TRACTIVE COEFFICIENT. 


This coefficient is usually as the ratio between 
the weight on the driving wheels and the total tractive 
effort, and is dependent upon the adhesion between wheels 
and rail, It has a variable value for the same equi 
being largely affected by the condition of the rails, w 
wet, dry, or sanded. 

In train work, it may be stated as a rule, that the 
weight on the driving wheels should be at least six times the 
tractive effort required. For example, the weight of a 1000- 
motive necessary to һап! a 100-ton train up a 2 per cent. 
grade would be found as follows :— | 

100 x 15 Ibs. friction = 1,500 lbs. for friction of train. 
100 x 40 Ibs. for grade = 4,000 lbs. for grade. 
Total tractive effort required, 5,500 Ibs. for train only. 
Assuming a 20-ton locomotive, we have :— 


20 x 15 lbs. for friction = 300 lbs. 
20 x 40 lbs. for grade = 800 lbs. 


Total tractive effort for locomotive only . . 1,100 Iba. 
Total tractive effort for train... ave ... 5,500 „ 
Total .. 6,600 Ibs. 


This is 16:5 per cent. of 20 tons, the weight of the 1000- 
motive, it being assumed that all axles on the locomotive 
are equipped with motors, and the entire weight is, there- 
че на for traction. it E 

tarting this train on the 2 per cent. e, assuming 
the slow accelerating rate of one-third of a mile an hour 
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per second, would require an additional tractive effoit of 


229 = 80 8 lbs. per ton, a total of 11,548 lbs, This would 


necessitate using a 35-ton locomotive, and the total tractive 
effort in this case is 16°8 per cent. of the weight of the loco- 
motive, or 35 tons. 

The following table is based on the results of a series of 
testa and shows, in a general way, the variation in the trac- 
tive coefficient under different conditions: — 


TRACTIVE COEFFICIENT 


Sanded, 

Per cent. per cent. 
Dry rail ... m vd .. 28 28 
Thoroughly wet rail .. 20 25 
Greasy moist rail ss S. 15 25 


With ice or snow on the rails, the coefficient may be even 
lower, while the rolling friction at the same time may be 
largely increased on account of the snow. With this fact 
in mind, the value of four-motor equipments, even for 
single cars, is evident, especially on suburban service, where 
a cars run through an open country exposed to snow 
and ice. 


AVERAGE ENERGY, 


To approximate the capacity of the power station for any 
given service, the average energy required may be assumed as 
100 watt-hours per ton-mile x schedule speed. As an example, 
assume a schedule speed of 12 miles per hour, and a car 
weighing 15 tons. The average kilowatt rate of energy con- 
sumption per car would be 


100 watt-hours x 15 tons x 12 m. p. h. 18,000 watts — 18 Kw. 


The figure of 100 watt-hours per ton-mile x schedule 
B is generally correct for the ordinary conditions of 
city and suburban service. If the stops are a mile or more 
apart, the energy consumption may be as low as 60 watt- 
hours or 70 watt-hours, while deine stops and very high 
schedule speeds may increase this figure to 120 watt-hoars or 
even more. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1809. 


Compiled expressly for this journal by W. P. THOMSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


20,666. “Improvements in regulating and starting switches for electric 
motors.” R. DohSONd. Dated October 16th. 

90,668. "Improvements in obtaining heat and vapourising fluids by elec- 
tricity.” R.C.Savrn. Dated October l6th. (Complete. 

20, 678. A short-circuit switch for electrical machines." R. J. Носонтох, 
Dated October 16th. 

20,689. '*A new or improved method of automatically extinguishing electric 
and gas lights at any required time, and apparatus for effecting same.“ F. W. 
Smith. Dated October 16th. 

20,705. “Improvements in and connected with electrically energised pendu- 
lum clocks.” &. D. GRAN ER. Dated October 16th. 

20,720. "Improvements connected with electric lamps having illuminated 
bodies composed of second-class conductors." V. I. Ёккху. (Allgemeine 
Elektricitats Gesellschaft, Germany.) Dated October 16th. (Complete.) 

20,732. ‘Improvements in accumulators for mixed fluids under pressure.” 
W.J.Cruyt, Dated October 16th. 

20,748. “Improvements in electricity meters." J. TOURTEL, (P. Rissler and 
H. Bauer, Germany.) Dated October lith. (Complete.) 

90751. An improved device for steering electrically-driven motor cars.” E. 
ANDREAS. Dated October 17%. 

20,758. ‘Improvements in lanterns or globes chiefly for incandescent gas 
lights, arc lights and the like.“ S. BIHELLER, Dated October 17th. (Complete.) 

20,790. “Ап N in safety fuses for electric circuits.“ A. C. F. WE BR. 
Dated October 17th. 

20,799. Improved means and apparatus for regulating the speed of gas and 
like engines driving dynamo-electric machines.“ J. RicHakpson and F. £, 
Highton. Dated October 17th. 

20,808. “Improvements in electric meters.” THE BritisH THOMSON- 
Hovstox Co., тр. (E. Thomson, U..) Dated October 17th. Complete.) 

20,804. “Improvements in systems of electric conversion comprising static 
and rotary transformers." THE BRITISH Tuoxsox-HovsToN Co., LTD., and 
Н. М. Hosart. Dated October 17th. 

20,818. “Improvements in primary electric batteries." A. A. BEADLE. 
Dated October 18th. 

20,862. “Improvements in or relating to the method and apparatus used in 
electrostatically measuring electric currents in & working circuit and cali- 
brating the measuring instruments so employed." G. L. ADDENBROOKE. Dated 
October 18th. (Complete.) 

90,871. ‘Improvements in the manufacture of reflecting opalescent surfaces 
for electric lamps or glass reflectors.” THE IMPRovED ELECTRIC GLow Lamp 
Co., LTD. and A. Barnes. Dated October 18th. 


20,900. “Electrically illuminated billiard marking board." H. М. Ѕлгмохт. 
Dated October 19th. 

20,909. Improvements in apparatus for working railway points and signals 
by electric power." F. W. Wess and A. M. THompson. Dated October 19th. 

20,906. ‘Improvements in trolley standards used on cars or wagons elec- 
trically propelled from an overhead wire." E. M. Munro, W. Woop, H. 
BEcKNELL, and H. J. Rogers. Dated October 19th. 

20,912. “Improvements in electric tramways on a road contact system.“ 
W. H. Menrtmuan, Dated October 19th. 

20,925. A process for directly obtaining the caustic lyes and ammonia and 
earth alkaline hydroxides by electrolysis." C. Luckow, jun. Dated October 
19th. (Complete.) 

20,983. “Improvements in trolleys used on overhead wires for electric trac- 
tion.” W. WOOD. Dated October 20th. (Complete.) 

20,986. “Improvements in machines for, and the method of, making elec- 
trodes for storage batteries.“ W. W. Hanscom and A. Носов. Dated October 
20th. (Complete.) 

21,054. “А new hot wire arc lamp." G. E. CUTLAND and A. G. Bryant. Dated 
October 21st. 

21,076. "Improvements in electric cells or batteries." В. WirLcox. (The 
Columbus Electricitatsgesellschaft, Gesellschaft mit beschrankter Haftung, 
Germany.) Dated October 91st. 

91,079. “ Improvements in time indicators for use in connection with а tele- 
phonic service." R. C. J. SuTHERLAND. Dated October 21st. 

21,082, “Improvements in circuit breakers.” G. WriagHt. Dated October 
21st. (Date claimed under Patents, &c., Act, 1883, Sec. 103, March 28rd, 1899, 
being date of application in the United States.) 


21,083. ‘Improvements in controllers for electric motors.” H. P. Davis and 
G. конт. Dated October 21st. (Date applied for under Patents, &c., Act, 
1583, Sec. 108, March 24th, 1899, being date of application in the United States.) 

41,084. “Improvements in magnetically operated locks suitable for safety 
lamps or other purposes." H. Manpt. Dated October 21st. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Тномрвом 
and Co., 322, High Holborn, W. C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1,663. “improvements la secondary storage batteries." W. M. MoDengalt. 
Dated Januar Zird, 1899. A frame is 1010 of rubber and powdered char- 
coal and has transverse apertures for the active material and is provided with 
vertical passages for enabling the inner or metallic portion to be inserted edge- 
wise into the outer portion. 9 claims. 


1,667. im oleokwork operated mechanism for switching electrical 
owrrent." А. S. Sonli. Dated January 20th, 1899. Relates to mechanism for 
making and breaking circuits at predetermined times, In one arrangement a 
lever carrying a forked contact is tilted to complete & circuit through mercury 
cups by means of a cam or snail fitted on the arbor of a wheel driven by clock- 
work. The cam acts on a pin carried by the lever, and after the lapse of a 
certain time allows the lever to tilt again suddenly and break the circuit. In 
order to give a quick make to the circuit, the lever is made flexible, the limit of 
movement being controlled by a screw, but when the end of the spring reaches 
the notch the lever drops suddenly. The clockwork may be stopped on any 
predecermined day by means of a second cam or paw! carried on the arbor of a 
wheel rotating, Say, once in six days. The pawl engages with the end of a 
spring-controlled lever, and acts against a stop ph The wheel arbors are fitted 
with pointers working on the clock dial, he apparatus is applicable for 
illuminated advertisements, &c. 8 claims. 


1,810. ''improvements in electrical weaving frames or looms.” Н. Boulange and 
E. Éregnac. Dated January 26th, 1899. An electrical motor is fixed to а base 
plate so that its horizontal axis is level with the centre of the cam shaft. The 
power is transmitted through a set of cogs, a shaft and a bevel gearing to the 
cam shaft which drives the crank shaft through more bevel gearing. 2% claims. 


2,388. “ p meer in tue for use in connection with wireless tele- 
raphy.” M. J. Nehemias and Н. F. A. Sohroeder. Dated February 2nd, 1899. 
Consists of a warning and communicating device, for vessels at sea, based on 
wireless telegraphy, by means of coherer and relay apparatus which shows 
visible signals to the officers of both ships, and which the officers can use by 
the Morse code for communication. 8 claims. 


3,440. ''improvemonts in and connected with means for electrically lighting 
rallway carriages." Е. Оюк. Dated February 16th, 1899. Consists in the 
following improvements in 5 8,179, 1898 :--(1) The construction of the 
automatic commutator which consists of an electro-magnet between the poles 
of which a perforated parallel wound armature rotates. (2) The construction 
of the automatic switch. (3) The construction of the automatic regulator. 
Consists of a solenoid having two coils and a soft iron core, the height at which 
it is retained is controlled by the action of the coils. (4) To чое with the 
resistance r. (5) To render the regulation independent of the number of 
carriages in the train. (6) Toenable charging whilst the light is on. 10 claims, 


4,068. “А new and useful method of manufacturing olectric conductors and 
resistances.” 8. S. Bromhead. (W. C. Heraeus.) Dated February 23rd, 1899. 
Consists in making filaments of a mixture of argil and asbestos in equal pro- 
portions, or they may be made of the common silicate fused with ammonium 
platino-chloride and gum acacia and afterwards chemically treating them. 6 
claims. 


4,846. ''improvements in a tue for istoring the оврріу of oleotricity.” 
L. Kahn. Dated March 6th, А Relates to a meter which registers at a 
reduced tariff during the day. Consists of the combination with the meter of & 
supplementary clockwork, a rocking lever actuated by the clockwork at pre- 
determined times, and a gear in said meter for registering ordinary and reduced 
rate, said gear being actuated by the rocking lever. 8 claims. 


6,341. “improvements in tumbler switches for electrical purposes." A. Watson. 
Dated March 11th, 1899. Consists in a sliding shutter which is adapted to be 
brought between the poles on the circuit being broken by the operation of the 
switch lever. 8 claims. 


6,616. “I ements ia clectric spark apparatus." Т. B. Kinraide. Dated 
March 14th, 1899. Consiste of a spark gap comprising a central post, a plurality 
of supporting posts, two plates, the lower plate pivotally mounted concentrically 
to the central post, a hanger depending adjacent to the central post, a spring 
between the central post and hanger and engaging the hanging at its lower end 
and held-by the post at its upper end, three or more similar struts supporting 
the lower plate, and the upper plate being supported by supporting posts, 
a lever pivotally mounted adjacent the lower plate and loosely connected 
therewith at its inner end for rotating the lower plate and tipping the struts, 
8 claims. 


0. “An Improvement in telephone systems." J. C. Slater. Dated March 
3 Consists of 8 маа ерове Ар, а switch for each telephone іп the 
system; an electro-magnet for each switch; mechanism for each switch whereby 
the electro-magnets operate the switches; a series of contact points for each 
switch equal to the number of the other switches, each switch being numbered, 
and having a corresponding numbered contact point upon each of the other 
switches. Telephones at outlying stations, one for each switch, and correspond- 
ingly numbered; acircuit breaker at each telephone; a battery at each tcle- 
phone, and suitable connections. 14 claims. 
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6,297. “I apparatus for extractiag or reducing metais for making 
010121110 alleys — отр: H. Bnmb. Dated March 28rd, 1899. Consists in 
using molten metal as the cathode so that through the decomposition of a 
molten electrolyte, metals and metallic alloys are, undera simultaneous re- 
duction of the same, eventually obtained. 8 claims. 


6,604. “im in electric igniting apparatue for explosion engines.” 
M. Justice. (The Pope Manufacturing Company, Incorporated.) Dated March 
27th, 1899. Comprises a permanent field magnet an armature wound for alter- 
nating current with its contacts, one of the parts being rotated with respect to 
the other to generate current, and the other of the parts being rotatably 
adjustable to vary the maximum point in the current, 11 claims. 


6,316. “improvements In electric cigar lighter." W. F. Kessler. Dated March 
29th, 1899. The device has a horizontal swivelling shell body containing the 
operative mechanism, within which the ignition spark is thrown & pendant 
wick tube and oil reservoir fixed in the shell, a hand lever centered on said 
reservoir carrying an extinguishing cap upon its inner end and provided with a 
pivoted sparking device adapted to throw the spark within the shell. 8 claims. 


6,666. A new or improved m of wiring electrical installations."  F. 
thurst. Dated March 30th, 1899. Consists of the use of a single bare wire 
carried through an armoured conduit or metallic tube, with a lining made of 
insulating material of an elastic nature. The wire forms the positive lead and 
the conduit, the negative lead is not insulated and is therefore kept at earth 
potential. 8 claims. 


7,006. ‘improved means for controlling the discharge of electric Hep 
batteries." P. M. Justice. (The Popa Manafucturin pany, Incorporated.) 
Dated April 1st, 1999, Relates to exhaustion of batteries below the danger 
point. Consists either in a visual or audible signal to the operator, or an auto- 
matic cut-out comprising two solenoids acting in opposition upon the cut-out, 
one of said solenoids being coarse wound and terding to open said cut-out, and 
the other being fine wound and tending to keap the cut-out closed, but perinit- 
ting the other solenoid to open the cut-out when the potential of the car falls 
below the normal, and a lock to prevent movement of the cut-out. 6 claims. 


7,978. “I vements in and relating to electric motors or dynamo-electrio 
machines." R. Lundell. Dated April 15th, 1899. Date applied for under Section 
108, Act 1883, being date of application in United States, January 18th, 1899.) 
Consists of а field coil holder for dvna&mo-electric machines consisting of a 
wedge-shaped polar extensions of high magnetic re'uctance between the coil 
and its core and secured in place by the groove and catch, a brush holder having 
a metal supporting shank surrounded by а substantially square insulating 
sleeve, also a ciamp fora brush holder, consisting of au eye bolt and an in- 
sulating sleeve adapted to be lield by the eye bolt between two stationary ribs. 
5 claims, ` 


7,979. “improvements in and rolatiag to methods and means for regulating 
electric motors." К. Lendelf. Dated April 15th, 1899. (Date applied for under 
Section 108, Act 1883, March 8rd, 1899, being date of application in United 
States.) Consists in the employment of an electric motor furnished with two 
armature windings, two commutators, and a field magnet so constructed that it 
will be possible to run with weak field strength without sparking at the brusheg, 
and with its electric circuits so arranged, that before a change of current from 
series to parallel the speed of the motor is so increased by reason of the weaker 
field that it will approximate to the speed obtained with strong field after the 
change to parallel is effected. 7 claiins. 


8,482. “improvements In alternating current motors." M. Deri. Dated April 
22nd, 1899. Relates to Hpeciflcation 2.126, 1X98, Consists in the deposition of 
magnetic flelds excited by means of alternating currents, now with an optional 
number of poles and now with an also optional number of poles, but different 
from the first, in combination with resistance introduced into the armature 
winding in such a manner that they convey current on starting the motor in the 
magnetic fleld with n poles, while they carry no current when the motor runs 
in the magnetic field having a number of poles differing from п. 2 claims. 


8,998. ''Automatio electrical ring off appliance for telephone stations." Siemens 
Bros. & Co., Limited. (Slemons 2 Halske, Aktien Gesellschaft, Germany.) Dated May 
llth, 1899. During the use of the telephone a polarisation cell is introduced 
into the circuit, while at the switchboard of the telephone exchange there is 
connected between the point and neck of the peg, а ring-off device, so that 
durine speaking the cells prevent inovement of the device, but if the telephone 
receiver is hung the corresponding cell is cut out operating the ring-off device, 
so that the attendant is informed of the end of the tpeech, 2 claims. 


10,136. "''Improvements in ocontroliing devices for electric motors." The British 
Themson-Houston Company, Limited. (W. В. Pottor, United States). Dated May 
13th, 1899. Consists of a lost motion connection between the handle and the 
switch controlling the motors, together with means for causing the switch to 
follow the handle at a uniform rate. The device shown isa spring with suitable 
speed-governing apparatus by which the progress of the switch is regulated. 
13 claiins. 


10.136. 3 in systems of controlling electrically propelled railway 
trains.” The Thomeon-Honston Company, Limited. (N. W. Buck, United 
States.) Dated May 19tb, 1899. Instead of using a continuous current motor 
for rotating the different controllers a motor controller, consisting of a Gramme 
ring with leads passing to it ata number of points. Within the ring is a bar 
magnet which operates as a revolving field. The master controller transmits 
two-phase currents to the Gramme ring, polarising the latter, so that a rotary 
ticld is set up with the line of polarisation, of which the bar magnet keeps step. 
The master controller consists of two rheostats so connected across the mains 
that as one is cut in the other is cut out, and the circuits of the Gramme ring 
are connected at four points to the rheostat switch, so that by the rotation of the 
latter two-phase currents are set up. 7 claims. 


10,206. “improvements in liqnid feed dovioes for electrolytic and kindred appa- 
ratus." R. Girouard. Dated May löth, 1899. Relates to devices for feeding 
liquid to electrolytic apparatus. Refers to apparatus in fig. 10 of Specification 
8,001, 1894. Consists of a supply reservoir, a delivery vessel, a capillary conduit 
connecting the supply reservoir with the delivery vessel, the same delivery 
vessel mounted on and carried by the capillary conduit and vertically adjust- 
able therewith, and an outlet from the delivery vessel. 6 claims. 


10,320. ‘improvements in electrodes and electrode connections in liquid feed 
devices, and in the construction of enclosing vessels for electrolytic and kindred 
apparatus.” H. Carmichael. Dated May 16th, 1899. Relates to Specification 
4,061, 1894, and consists of an improvement in the anode there described. Con- 
sists of a corrodible conductor surrounded and contained by à non-corrodible 
insulating tube closed at one end, & non-corrodible conductor embedded in the 
material of the tube, having its uninsulated ends emerging therefrom, the cor- 
rodible conductor joined electrically to the intruding end of the non-corrodible 
conductor within the insulating tube, and leading therefrom to the open end of 
the said tube. 13 claims. 


10,413. An improvement in dynamo maohines." C. de Kando. Dated May 
17th, 1599. Consists in the use of polar extensions, the sectional area of which 
is gradually reduced toward the extremities for the reduction of cross-induction 
in dynamo machines. 1 claim. 


10,696. “Electric jr m by means of which a prize is automatically 
delivered when a target is hit." J. Domjen and C. Sohrotter. Dated May 19th, 1599, 
The bull's eye is mounted on a sliding pin so that it is pushed backward by the 
blow of the projectile and completes an electric circuit, and the current 
passing through which liberates the arrested clockwork of an automatic 
apparatus of any suitable construction. 3 claims. 


10,769. ''improvements in means for electrically igniting gas." F. W. Golby. 
(La Societe Anonyme Lux Nova”) Dated Мау 23rd, 1899. Consists of a tlexible 
gas pipe which also acts as an electrical conductor and is inserted in the 
circuit of the gas opening electro-magnet and is displaced by the armature of 
the electro-magnet, so that the contact formed between it anda fixed pipe is 
interrupted so as to produce a spark. 1 claim. 


10,791. “Improvements in electric lighting ratus.” А. Pleoher. Dated 
May Ard, 1899. Relates to lighting apparatus for the purpose of X ray and 
general idumination, Consists in putting the electro-magnet or induction coil 
in the vacuum bulb, coiling the secondary wire along the primary from lamp to 
lamp, coiling the secondary around the primary between the lamps and 
arranging the electro-magnets diainetrically opposite each other. 4 claims. 


10,911. ements іп primary batteries." А. P. Fannenberg. Dated May 
24th, 1899. Relates to carbon-zino batterie . Consists in providing the carbon- 
electrode slotted where it is immersed in the electrolyte in order to increase 
the effective electrode area within a minimum space and to facilitate the adjast- 
ment of the electrodes in relation one to the other. 3 claims. 


10,892. ''im ments iu electrical warp step motions for looms.” W. И. 
Baker and Р. E. Кір. usted May 24th, 1899. Relates to apparatus for providing 
a looin for weaving pile fabrics and to provide for stopping the loom when the 
warp thread breaks without disengaging the pawls Comprises an easing 
device fo. the pile warp: terminals of the operating electric cirenit carried by 
the easing device and gravity circuit-closing drops on the respective pite warp 
threads and said easing device, each of the drops being adapted to close the 
н between said circuit terminals when its supporting warp thread breaks. 
claims. 


11, 10s. Relay apparatus for olosing a subsidiary circuit ef an electrical 
installation whoa a ourrent in the main olronit bas a certain e im of voltage.“ 
Siemens Bros. 2 Co., Limited. (Siemens 2 Наізке Aktien Gesell Germany.) 
Dated May 27th, 1899. A contact device is combined with any kind of electrical 
measuring apparatus in such a manner that by the depression of the pointer of 
the measuring apparatus when thisis in the position corresponding to & certain 
strength of the current, a contact device will be actuated, thereby closing the 
circuit. 1 claim. 


11,110. "Improvements in electric switches." А. M. Clark. (The General in. 
candescent Aro Light Company, Incorporated.) Dated May 27th, 1599. Relates 
to electric switches adapted to effect a rapid closure of the electric circnit. 
Consists of means foe closing the circuit between the terminals comprising a 
plurality of bearing surfaces one being capable of being inclined with regard to 
the other, a plurality of moving picces, each freely moving or sliding upon a 
bearing surface and a spring connection between the moving pieces whereby 
an electric circuit may be opened or closed by inclining one of the bearing 
surfaces in regard to the other. 5 claims. 


11,024. “An improved electrical switch aad fuse.” H. C. Gover and С. W. Cox. 
Dated Мау v6th, 1899. Relates to a compact arrangement of an electrical fuse 
and switch in a single casing. The casing consists of a circular box of por- 
celain, having an outer wall and an inaer concentric wall of the same material. 
The fuse is in the outer chamber, and the switch in the inner chamber. 1 claim. 


11,007. ''improvemoents in sockets or helders for Incandescent electrio la " 
А, Vandam and T. Н. Marsh. Dated May 27th, 1499. Relates to a socket or 
holder in which the spring plungers for inaking contact with the lamp terminale 
are not permanently connected with the electric light leads but make connec- 
tion with plugs to which said leads are permanently secure when the various 
parts of the socket are in position. 8 chains. 


11,106. "'improvemoente in synohronised electric blooks." Siemens Bree. & Co., 
Limited, and E. T. H. H. Lauckert. Dated May 29th, 1409. Consists in an arrange- 
ment of contacts and mechanism which prevents sparking on changes of 
contact, and which ensure accuracy in the movements imparted. 2 claims. 


11,658. “‘Appilance for preventing fraudulent or erroneous changing ef glow 
lamps in electric light installations." Siemens Bros. & Co., Limited. (Siemens and 
Halske Aktiongeselischaft, Germany.) Dated June 5th, 1899. Consists of а small 
plate composed of three different layers, and which is held in the screw-socket 
of the lump fitting. The two outer layers are of insulating material, and the 
third is of metal, These layers have central holes of increasing size in the 
direction of the lamp base, the latter being provided with a metal stud of a size 
to pass through the smallest hole to make contact with the second terminal, 
while а larger lamp would be short-circuited. 1 claim. 


11,422. “An improvement in electrolytic apparatus.” J. 6. A. Rhodin. Dated 
June ist, 1809, Relates to apparatus for effecting decomposition of an alkali 
sulphate so as to produce caustic alkali and copper sulphate, which is decom- 
posed into sulpharie acid and metallic copper. An electrolytic cell is divided 
by a porous partition into two compartments. The oneis charged with sodium 
sulphate, in which there is an anode of copper connected to the positive ter- 
minal of а battery. The other compartment contains an aqueous solution of 
caustic soda, and has a cathode consisting of a layer of mercury. A current is 
passed through, with the resultant decomposition. 1 claim, 


11,666. ‘improvements in motor care driven by electrical or other motive 
power." W. Millor. Dated June Sth, 1899. — Consists of a motor car driven by 
electric E constructed with two side frames similar to the frames of 
ordinary bicycles, each. furnished with a wheel fixed on a separate axle which 
does not extend through, and so fixed together by transverse connecting bara, 
diagonal ties, and by an arched yoke carrying the front wheel, that between and 
behind the wheels a space is provided uninterrupted for any constituent parts 
of the car and driving apparatus. 1 claim. 


11,948. * Eleotrio olroult olosing device.” F. Wilke. Dated June Rth, 1699. 
Conrists of a circuit closing deviee, in which a spring pressure, acting on a 
substance which yields when it becomes hot, thereby closing the circuit by the 
spring coming in contact with a projection. 6 claims, 


12,171. “Improvements in galvanic cells.” W. R. Case. Dated June 10th, 1899. 
Consists ina galvanic cell of the form known asa single fluid cell provided 
with a positive element of carbon which is chemically attacked by the elec- 
trolyte forming carbon-dioxide, and the electrolyte is maiotained in effective 
condition by а current of air being blown through it. 4 claims, 


12,172. Improvements in galvanic cells.” W. E. Crate. Dated June 10th, 
1899. Consists in a galvanic cell of the form known as a two-tluid cell, having 
solutions of ferme and ferrous chloride, separated from each other by a porous 
medium, and having platinum in both solutions, and means for passing oxygen 
into tbe ferric solution, 4 claiins. 


12,308. “improvements in storage batteries and method of preparing elec- 
trodes therefor.” P. A. Newton. (The Nickerbocker Trust Company.) Dated June 
13th, 1899. Consists in an intermediate bi-polar electrode for storage batteries 
having the sole electrical conducting connection between opposite sides of the 
electrode formed by tinely divided active material, and a method of preparing 
the electrode, consisting in peroxidising the side of an integral body of lead 
oxide and reducing the other side of said body by passing an electrical current 
from face to face chrough the body, and a suitable electrulyte on the opposite 
faces of said body with the lead oxide constituting the sole electrical connection 
between the opposite side of the electrode. 19 claims. 


12,490. “Improvements in and relating to electrical niam oontacts fer the 
operation of time measuring pendulums." А. G. Brooks. (Dr. L. Self.) Dated June 
15th, 1899. Relates to a device for the direct electrical operation of time 
measuring pendulums, It is based on the utilisation of the influence which 
power of inertia and frictional contact with the surrounding walls exert upon 
the motion of mercury in a vessel swiuging with a given pendulum. 8 claims. 


13,404. improvements in electric lamps." Тһе British Thomson - Honston 
Company, Limited. (E. Thomson.) Dated June With, 1899, Consists in an im- 
provement in that class of lamp in which the light-giving conductor is a pyro- 
electrolyte or is of such a nature that it is of low actual or apparent conduc- 
tivity and ordinary temperatures particularly and the temperature of lumi- 
nescence. Heat is caused by arcing. The lamp is self-starting. 9 claims. 


13,418. “improvements in or relating to telephones and the like.” R. Hammersteln. 
Dated June 28th, 1899. Consists in the combination of a speaking tube or ex- 
tension with a telephone ог microphone for the purpose of securing a clearer 
transmission of sound. 8 claims. 
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THE PENALTY CLAUSE. 


WE publish in another column of the present issue an article 
upon this subject, which has been written as an addition to 
that which may be found in the ELECTRICAL Review for 
October 27th. Our previous treatment of the subject 
embraced a short sketch of the law which is applicable to the 
interpretation of this important clause, which finds its way 
into nearly every contract for the erection of electric instal- 
lations. Since then certain matters have coma to light 
whioh go to show that the question is one of greater moment 
than might be at first supposed. Among the many disastrous 
consequences of industrial warfare, none is more burdensome 
than the effect which it has upon contracts subsisting 
at the outbreak of hostilities. In spite of the olause— 
now almost common form—which prevente the actual period 
of time during which the strike lasts from penalising the 
unfortunate contractor, he dreads, and has good reason to 
dread, the existence of a diepute in any department of trade. 
So closely associated are the various industries which must 
combine to produce the necessary plant for the lighting of a 
town, that a stoppage in one department of manufacture is 
certain, either sooner or later, to affect the due completion of 
contracts, which cannot be satisfactorily performed unless all 
the wheels of commerce have been running smoothly. And 
во we may safely assume that undertakings, which at this 
present moment are a heavy burden to electrical engineers, 
have been rendered difficult of performance by the great 


dispute which staggered the engineering trade in 1898, 


assisted, possibly, by the great coal strike which preceded it. 
Although it affords temporary relief, the strike clause fails 
to relieve against the far-reaching consequences which 
penetrate every branch of industrial life, not only at the 
time, bnt long after the dispute has been brought to a happy 
termination. 

In illustration of the above statement, we hear from many 
parts of the country bitter complaints against the penalty 
clause, which, if stretched to the end of its legal tether, con- 
stitutes a very powerful weapon in the hands of the muni- 
cipal corporations. Thus we are told of a contract for the 
supply of machinery for £2,000, in respect of a breach of 
which a claim for £1,500 was made—and this, too, where 
the corporation was shown to have suffered no 
loss by reason of the delay. This case is, in all 
conscience, bad enough, bat it pales before one which comes 
from another part of the kingdom. There the contract was 
for £3,200,iand no less than £4,000 was claimed as, and for, 
liquidated damages for non-completion by a certain day! In 
another instance we learn that a wealthy corporation has 


exacted a penalty of £700 where the delay was caused —aye, 


and palpably caused—by congestion which has taken place 
owing to the dispute in the engineering trade ! 

Before entirely condemning the local authorities who thus 
force the hands of their contractors, it is only fair to say a 
word as to what should be the object of a penalty clause, 


n 
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If used as а means of securing the erection of valuable plant 
at an absurd price, it is nothing more than an abuse. But 
if, on the other hand, the local authority insert the clause for 
their own protection, and only enforce it in cases where there 
has been unconscionable delay and neglect on the part of the 
contractor, no voice can be heard to cry out against it. 
But we are led to believe that it ss used as a means of 
oppression in various parts of the country. The labour 
element, which is often represented on the corporation of s 
town or borough, occasionally seeks to pay off old soores 
against the employer of labour whose contract and whose 
unavoidable delay oome before the Council for discussion. 
Where the more lenient members of the board might be 
inclined to use moderation, a discordant note is struck by 
persons who avail themselves of their position on a public 
board to fight the battle of the trade unions. — | 

We even hear of the penalty being demanded in cases 
(a) where the Corporation cannot possibly complete their 
installation, much less commence to make use of it, owing to 
the non-delivery of other essential parts of the machinery; 
and (b) where the existing plant with a very little extra 
work is quite capable of meeting all immediate wants. No 
doubt many Corporations adopt this course with the idea 
that they are advancing the interests and reducing the 
liabilities of the “ unfortunate ratepayer.” But is it not at 
least arguable that their very parsimony defeats itself in the 
long ran, inasmuch as it does not tempt a contractor to use 
bis very best materials and apply his most skilful workman- 
ship to an undertaking which, if not completed within an 
almost prohibitive time, may involve a heavy loss ? 

A perusal of the article which we publish elsewhere in 
this issue will show that the Court cannot often stretch out 
its hand to assist the contractor who has undertaken to 
supply machinery within a certain time. His only way ont 
of the difficulty must be either to combine with other con- 
tractors and refuse to sign any document which contains a 
penalty clause, or else refuse to take any order unless, by the 
exercise of superhuman foresight, he is able to decide 
whether it can be fulfilled or not. Whatever the method 
adopted, it is clear that some steps should be taken by ооп- 
tractors to obtain fair treatment at the hands of the local 
authorities who employ them. The lowest tender usually 
gains the day, but the essential feature of a tender is 
that the contractor bas estimated his profit and expenditure 
beforehand. Strike out or modify the penalty clause, во that 
the risk shall be confined to reasonable limits, and profite, 
even if they are lower, will, at any rate, be more certain 
than they are at present. 


Mechanical Stokers on Board Ship.—The Journal 
of the American Society of Naval Engineers contains an 
account of the test of the lake steamer Pennsylvania, not 
only in respect of its various engines, but also of its machine 
stokere, This test was made under the auspices of the 
Bureau of Steam Engineering of the United States Navy. 
The steamer in question is 450 feet long and has a displace- 
ment of 10,155 tons. She has quadruple engines of 1, 600 H. p. 
and two water-tube boilers of the Babcock & Wilcox type for 
250 lbs. pressure. There are three underfeed mechanical 
stokers, made by the American Stoker Company, and an 
inferior quality of fuel is employed, having a calorific value 
as shown by a Mahler bomb of only 11,790 B.T.U. per 


pound. We have before described this stoker, but may 
repeat that it has a central magazine, a hopper, a screw con- 
veyor, a wind box, cast-iron air block, an independent 
steam engine driving the conveyor shaft. The coal is forced 
slowly into the central magazine, from which it gradually 
overflows the air blocks. The volatile matter is driven off and 
burned, and the cooked residue is burned on the grates at each 
side. The evaporation of 8°8 lbs. of water is said to have 
been secured, or 10˙9 Ibs. per pound of combustible, a result 
of great excellence and fully demonstrating the value of 
machine stoking. The day should be weloome when 
stoking by mechanical means becomes universal. None 
but those who have had actual experience of stok- 
ing in a tropical climate can be aware of the horrors 
of the occupation. There is no reason to doubt that 
before many more years the problem of machine поси 
at sea will have been satisfactorily solved. Mechani 

stoking has of late years made rapid progress in America. 
This is because all their boilers are practioally underfired and 
there is room for the machines. The Jukes grate, once 80 
common in Yorkshire, has been largely applied under another 
name in America. Its use in England has become small 
since underfiring has fallen into disuse, but we are surpri 

not to see it more used under water-tubs boilers, for which it 
is well fitted. Internally fired boilers are more difficult to 
stoke by machinery, principally because there is not room 
in their furnaces except for nearly horizontal grates, but the 
larger furnaces of marine boilers afford more room for such 
grates as the Jakes and others than the 33-inch furnace, 
nntil recently standard on land, where now 88 and 41, and 
even 44 inches are becoming usual in present-day larger 
boilers. Stoking ought to be just as much a duty to be 
performed by machinery as is feed water pumping. We did 
once meet with a steam boiler—it was in а printing office in 
Blackpool—where there was no feed pump or injector, and 
feed was put in by a pail at the safety valve, steam being let 
down every time for the ose. We marvelled. Ina few 


. years men will make a special note, it is hoped, if they see the 


fuel fed by hand. Well attended stoking machines can be 
made economical, but they must have fair attention, like all 
other machinery. 


Skin Effect in Aluminium Wires.—O wing to the fact 
that the increase of resistance of conductors of alternating cur- 
rents, due to what is called the skin effect, increases with 
the diameter, fears have been entertained, says the American 
Electrician, by some engineers, that this effect would serionaly 
reduce the efficiency of long-distance transmission line 
using the great cross sections of aluminium necessary for 

ing considerable amounts of current, especially on such 
lines a8 use a frequency as high as 60 cycles. The effect 18, 
however, exactly the same as in co lines of equivalent 
cross section. This is due to the fact that the skin effect 

as a ratio of the ohmic resistance under alternating 

currenta to that of the same oonductor with direct currents, 
depends both upon the specific resistance of the material and 
upon the diameter of the wire or cable. An increasein diameter 
causes an increase in the skin effect, which is, in reality, an 
unequal distribution of the current, by which there is 4 
greater density of current at the surface of the wire. If, how- 
ever, the specific resistance of the conductor is er, t. 
greater resistance tends to prevent the unequal distribution 
of the current. The two elementa vary in such a way, that 
if the diameter of the material having a greater specific 
resistance be made sufficiently large £o give the same resist- 
ance in a given length to the flow of a direct ourrent, then 
the tendency to skin effect, due to increased diameter, 18 Just 
counter-balanced by the increased specific resistance. The 
skin effect, therefore, in a copper wire is just the same as it 
is in an aluminium wire, if the diameter of the aluminium 
wire is increased so that it has the same ohmic resistance 83 
the copper wire. This relation can be seen immediately from 
the formula for skin «есі, as the terms representing specific 
resistance and diameter of wire are 80 related that when 
material of а different specific resistance is used, the conse- 
quent change in diameter, in order to maintain the rame 
resistance in the conductor, causes no change in the value of 
the fraction representing. skin effect. | 
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ELECTRIC POWER IN A SHIPYARD. 


THE part which electricity plays in the building of the 
modern ship, as shown at the works of the Chicago Ship- 
building Company, embraces nearly every one of its 
ordinary applications, from lighting to telephone service, 
with the exception of heating. In the application of motors 
to the details of shipbuilding it is believed that the Chicago 
yard is in advance of all other shipbuilding plants in 
existence. This is doubtless due, says the American Elec- 
trician, to which we are indebted for the following notes and 
the illustration which accompanies them, to the fact that 
the Chicago works are of recent establishment and purely 
modern design. 

In order to understand the various uses of electricity at 
this point, some idea should first be obtained of the character 
and extent of the yards and the work done there. The works 
of the Chicago Shipbuilding Company are located at 101st 
Street and the Calumet River, in Dhicago, in the part of the 
city known as South Chicago. In building its plant, the 
company has had 
one great advantage 
over most older es- 
tablishments. "The 
whole yard was laid . 
out in the b2gin- 
ning for a complete 
plant. All additions 
made since the start 
have, therefore, been 
according to the 
original general 
plan. The yard is 
on this account more 
systematically and 
conveniently ar- 
ranged than most 
yards that, starting 
on в small scale, 
have had their 
facilities extended 
by a process of 
gradual addition. 

The -Calumet 
River, at 101st 
Street, being only 
225 feet wide, the 
Chicago Shipbuild- 
ing Company's yard had to be laid ont to build ships on a 
level keel and launch them sidewise. Three slips at right 
angles to the river were dredged out and docked, giving 
six bailding berths. These building berths are kept in use 
almost continusl. At present there are four ships in 
process of construction in the yard and one has been 
delivered within the last few days. 

Two steam locomotive trains run about on the tracks and 
do invaluable work in loading and unloading material. 
Besides the full gauge tracks a complete system of Hunt 
narrow gauge railroad runs from the plate and channel shops 
to the building berths. 

In this plant some of the largest and handsomest vessels 
on the Great Lakes have been constructed. They are all 
built of steel, according to the most approved methods of 
modern shipbuilding, with certain peculiarities and special- 
ties of the Chicago dup at prion Company in addition. As 
a rule the largest size freighters are built, bat some hand- 
some passenger steamers have also been turned out by the 
company. Notable among them are the steamships Mansion 
and Illinois, the pick of all the vessels running regularly on 
Lake Michigan. | 

The part which electricity takes in building these great 
lake vessels begins at the power house. This building is 
situated almost exactly in the centre of the big 25-acre tract, 
and supplies every part of it with light and power. It is 
made of iron, thoroughly fireproof, and contains the boilers, 
engines and dynamos, as well as considerable air-compressing 
machinery. 

The boilers are six in number. Two are Berry boilers of 
300 H.P. each. The other four are of the Scotch marine 
type, of 500 н.р. each, They are located in the west wing 


PowER STATION oF CHICAGO SHIPBUILDING COMPANY, 


of the power house, with the usual feed pumps, &».. The. 
stack is of steel, and is small, forced draught being used. 
The engine room takes up the greater part of the power 
house. It contains two large air compressors for the pneu- 
matic service of the yard, the steam and electric units and 
the switchboard. i | 

The main generating set consists of a 150-kw. Elwell- 
Parker dynamo, connected directly to a 200-H P. conpoand 
Willans engine. For night service a 40-H P. Edison dynamo, 
belt connected to a Rice engine, is ued. А spare General 
Electric dynamo of 50 Kw. capacity, driven by a compound 
Lake Erie engine, is held in reserve for accidents. 

The switchboard is necessarily simple and ordinary. Niue 
lighting and power circuits ron out from the board to all 

of the yard, the largest wires used being 350,000 cm. 
in gross sections. The entire system, light and power, is run 
at 220 volts, direct current, There are 35 arc lights in use 
and 400 incandescent. 

The power circuit has on it 18 motors in various parts of 
the yard, aggregating over 800 нр. The nearest is a few 
feet away from the switchboard and the farthest is in the 

dry dock shop, over 
2,000 feet away. 
These motors range 
in size from 5 HP. 
to 50 KW., and vary 
in type almost as 
widely. The variety 
of uses to which 
they are pat is in- 
teresting. 

The nearest motor 
to the switchboard 
is a 15-H P. C. & C. 
It is used to give 
the forced draught 
in the boiler room. 
In the blacksmith 
shop the most recent 
application of 
motors has been 
made. This is a new 
structure of iron and 
glass 60 x 100 feet 
in floor area and 40 
feet high. It is 
equipped with the 
down shaft system 
of the Baffalo Forge 
Company, which gives a blow and suction both at each 
fo A 25 нр. Crooker-Wheeler motor is belted directly 
without the intervention of line shafting to both blowers. 
Sixteen forges are thus supplied with air pressure, and have 
their gases removed. ; 

The machine shop is the scene of the greatest use of 
electric motors in the Chicago Ship Building Company's 
yard and its owners consider it to be the finest specimen of a 
marine engine shop in the United States. It is constracted 
entirely of steel and glass, a large quantity of the latter 
material being used. It is probably the lightest shop of its 
kind in the country, and has been found cool in summer and 
easy to beat in winter. The main portion of the shop is 
60 feet wide and 60 feet high to the roof trusses. There are 
no galleries, the work being done on the main floor, which is 

the direct supervision of the foreman in charge. On 
either side of the central portion of the shop is a 30 feet wing. 
In area, therefore, the shop is really 200 feet long by 120 feet 
wide. There are only eight columns in this space to obstruct 
the view or hinder operations. 

The uses of electric motors in this shop are of two kinds— 
to drive line shafting and to run separate tools. B:sides 
these there is a travelling crane which is motor driven. The 
line shafting is located in the wings of the shop, and drives 
the smaller lathes and tools. An Elwell-Parker 20-H. P. 
motor placed on a platform in each wing is belted to the 
Bhafting. The direct driven tools are in the main portion of 
the shop on the floor. The entire centre portion is spanned 
by the electric crane, which is of the 25-ton size, made b 
the Brown Hoisting Company. This is driven by three 
Elwell-Parker motors. The columns of the shop were made 
heavy enough to stand two 25-ton electric cranes, and 
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undoubtedly the second will be installed before long. Brackets 
were also put on the main columns about 25 feet from the 
floor, on which to support a smaller crane girder. 
This is intended to a 10-ton crane under the 
main cranes, which will be called on to do most of the light 
lifting in the p: 

The machine shop tools driven by motors are of particular 
interest, owing to their large size and remarkably successful 
operation. They include lathes, drills, planers and milling 
machines. A 72-inch screw cutting lathe made by the Niles 
Tool Works is fitted with a 5- P. Elwell-Parker motor. 
The feature of the machine-driven tools, however, is the 
Niles Tool Works horizontal boring mill. This is one of the 
largest tools of ita kind in the country 
remarkably handy on account of the variety of work it will 
do and the number of operations which can be egeris at 
one setting of the work. This tcol is driven by a 5-H. 7. 
Crocker- Wheeler motor, which will givea wide speed variation 
to the drill. A vertical boring mill, made by the Pond 
Machine Tool Company, is run by a 10-H ». General Electric 
motor at a constant speed. 

In the plate and channel shops the varions machines are 
all driven from line shafting turned by electric motors. Two 
of the latter are used, one at either end of the building. The 
are put at the level of the line shafts on platforms, an 
are belted to the shaft pulleys. They drive, through the 
shafting, the punches, shears, rolls, reamers, planers and 
counter sinks used to handle the f for the ships' sides, 
and the angle shears, punches and ing machines used on 
the angle irons. In the obannel shop there is a powerful 
bending machine, built by William Sellers & Oo., which will 
bend cold a 24-inch beam between supports 4 feet 
apart, All deck beams for the ships are cambered cold on 
this machine. 

The joiner shop has the largest electric motor used in the 
yard. It is a 50 н.р, General Electric machine, and is used 
to drive the entire line shafting for the building. It is 
placed on a platform at one end of the building, and is belted 
to the shaft. 

The dry dock is the larges 
The extreme length is 540 feet and width 100 feet. Sixteen 
feet of water is given over the mitre sill at ordinary river 
depth. The dock is emptied by steam centrifugal pumps 
with a capacity of 50,000 gallons a minute. A small oil 
burning plant is provided for the purpose. Beside the dock, 
and y forming part of it, is the repair shed, or house, 
where the repair work on vessels is done. A 80-H.P. Elwell- 
Parker motor drives the line shafting in the building, turn- 
ing the various lathes, saws and tools. It is connected in 
the same manner as the other motors driving line shafting. 
This motor is 2,000 feet away from the power house. 

Up to the present, the principal work in the building 
berths has been done by a pair of steam travelling cranes 
and the locomotive oranes. Now, however, 25-ton electric 
cranes are being installed over the berths, two for each of 
the four middle berths. They are made by the Brown 
Hoisting Company, and fitted with Elwell-Parker motors. 
They are a great improvement in speed and convenience over 
the steam oranes. 

On the dock at the river front stands a huge steel sheer 
with legs 100 feet high, This is used for ing masts 
and lifting heavy material, including the engines, into the 
ships after launching. It has a capacity of 100 tons. 
There are three legs, the back one operated 
by a horizontal screw to throw the head of the sheer 
in and ont. This screw is driven by a steam engine, but is 
soon to be operated by an electric motor. The sheer was 
made in the yard. 

In the finishing of the vessels the electric work is most 
important. Small marine electric lighting plants are now 
in every ship of size, even if it is to used only for 
freight. This work, as well as the general electrical supervision 
of the dockyard is under the charge of C. C. Mattison, the 
electrician of the company. As many as 40 men are fre- 
quently employed in the wiring gang. A representative of 
the work done is in the Maunaloa, a large steam freighter, is 
460 feet long, delivered to the Minnesota Steamship Com- 
pany a few days ago. The electric plant consisted of two 
10-Kw. General Electric marine type dynamos driven by 
high engines. The switchboard, made by the Chicago 
Ship Building Company, is of slate, with Weston instru- 


. It has proved 


t on the Great Lakes. The 


ments and switches made in the works. Ten branch circuits 

ran from the board. The wiring is allin moulding. The 

lamp sockets аге made watertight both in the engine room 

and hold and above deck. The work is carried on in a con- 

аа and repair shop occupying a portion of the store- 
ouse 


The telephone system of the works is one of the handiest 
things on the grounds. It was installed by the American 
Electric Telephone Company. A 25-drop switchboard is in 
use, located in the office building. It has 20 telephones in 
the various buildings of the yard connected to it. 


THE CURRENT PRODUCED IN AN INDUC- 
TIVE COIL BY A PARABOLIC 
WAVE OF E. M. F. 


Br ALEXANDER RUSSELL, M A. 


THE problem of finding the impedance of an inductive оой 
acted on by a wave of E.M.F. whioh does not follow the 
harmonic law ta some difficulty, yet it is neceseary to 
work ont the solution for various curves if we wish to under- 
stand how the shape of the wave affects the current pro- 
duced by it. In what follows we have given the solution 
for the case of a parabola, as owing to its likenees to a sine 
curve the results can be readily compared with the ordinary 
theory, and henoe may correct some misconceptions caused 
by an exolusive study of the sine curve. As the proofs 
involve a considerable amount of algebra they have been 
omitted. For the methods of solving the differential equa- 
tions. &c., the reader may be referred to Perry’s * Calculus 
for Engineers.” 

We will consider an inductive оой, whose resistance is R 
and whose self-inductance is L. We will корове that there 
is applied to it (1) a sine curve wave of E M.F. and (2) a 
parabolic wave of E. M. F., each of which maintains the 
game effective voltage v between its terminals. 


Equations to E.M.F. Curves: 
(1) v= v2vsin2z/t. 

RIS f 1 
(2) v=4 Vii vie (27 b) from t = Otot = уу 


In these equations 
v = the instantaneous value of the volte, 


f = the frequency, 

{ = the time in seconds. 
These curves are shown in the figure on the next page. 
Equations to Current Curves : | 
V 2 v Bin (pt a) 


where tan a = P2 p= 2 ғ f and i is the instantaneous 


value of the current. 


X KL 2k L* — 2 4 
(2) i= в (1 —1.)— qs (4— 20) — gp Ве 
where _~vVv3u,,_ 1 
* , 27 


and _ AKL? 


Equations to Choking Сой Currents: 


In this case R equals zero. 
‚_ _ V2veopt 
(1) i=- - a 


АНАН 
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These are the ons to the curves drawn in the figure, 
and it is interesting to note how nearly coincident they are. 


. 
2 
К 


N 


The Impedances : 
(1) Ув + pL? 


(2) в 41 — 40 EE + 1,920 (Z ү а 


B 


In (2) e is the base of Naperian logarithms, and equals 
2°71828. At first sight these expressions look very unlike 
each other, but they really are always very nearly equal to 
one another. For example, su that 2 L f is greater than 
R, then we may write them as follows :— 


DaS f 002583 — 00006416 (5) в. * } 
—4 


17 31 R Y [| 
/ | gry aa (у) tj 
=Lf | 0:02530 — 0:0006407 (7%) +... p" j 
Effective Values of Choking Coil Currents: — 


(1) 015915 


ү 
fu’ 
WW 
(2) 015905 —*_. 
Effective Values of Condenser Currents : 


If the waves be applied to а condenser whose capacity is 
К farads, the effective currents in amperes are— 


(1) 6288 x v f. 
(2) 6:824 x v Jf. 
The Power Factors : 


R 
D vua gu 


(2) 4 1 — 40 (y + 1,920 (^f y = 


R 


The Reactances : 


If we have an inductive coil and there is no hysteresis or 
eddy current loss, then, whatever the shape of the wave, 
the reactance is / 1? — p? , where I is the impedance. 
Substituting in this formula the values of the impedanoes 
given above we find the reactanoes, 

Proof that the impedance with the sine wave is always less 
than the impedance with the parabolic wave. 

We can show by Fourier's theorem that if 1 be the impe- 
dance with the parabolic wave, then ` 


» = [риш + 3* weep m 
À Say TI ee 
Hence jy is lem than 
grippe de 85 * ., 
bat the zum of 1 + - + eas is 960 therefore, 
A is lees than Sis; and hence 1? is greater than 


в? + p°? L?, This proves the theorem. 
It can also be shown that the ratio of the current produced 
by the sine wave to the current produced by the parabolic 


wave increases as increases. When L is zero the ratio is 


unity, when R is zero the ratio has its maximum value 
1˙0005. VE 

In oonolusion, we will state some of the results shown 
by the above formulæ:— 

1. If we have a sine wave and a parabolic wave of E.M.F. 
giving the same effective volta, then the parabolic wave is 
more flattened than the sine wave. The maximum ordinate 
of the sine wave is about 3 per cent. higher than the maxi- 
mum ordinate of the parabola. | 

2, The ratio of the area of the parabola to the area of the 
sine curve is 1:014. This also gives the ratio of the maxi- 
mum values of the chokinz coil currents. | 

8. If both waves be applied separately to a non-induotive 
resistance, the effective values of the currents produced will 
be equal. If they be applied to an inductive coil then the 
current produced by the sine wave will be the greater. If 
they be applied to a condenser the current prodnoed by the 
parabolic wave will be the greater. 

4. For an inductive оой the power factor is always greater 
for the sine curve, and the impedance and the reactance are 
both greater for the parabola. | 

5. The impedance for the parabolic wave is not of the 
form VR? + @? 12, where g is some function of the 
frequency. In this case also the angle whose cosine equals 
the power factor is not in general the angle of time lag of 
the current curve behind the E. M. F. curve. 


STEAM TURBINES. 


IN his presidential address to the Institution of Junior 
Engineers, the Hon. C. A. Parsons discusses his steam turbine. 
He states that steam engines which generate 1 effective 
H.P.-hour with 1} lbs. of coal, weigh, including boiler, 
20 lbs. per H P., or even as low as 8 Ibs. in the case of flyi 

machines. Oil engines weigh 394 Iba, and use 82 lb. of ой; 
hot air engines use 2 to 8 lbs. of coal; while gunpowder 
engines or cannon use 4*1 Ibs. of cordite per Н P.-hour in the 
shot, this weight of cordite being equal to 7 Ib. of coal. The 
weight of a 6-inch quick firing gun, without mounting, is 
10 Ibs. per average ¢ fective Н.Р. in the shot at six rounds per 
minute. Ina Maxim gun the weight is only 1 lb. per H P.- 


hour on the same basis. 
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Both the earliest known engine of Hero and its re-invention 
by Bianca in 1629 were of turbine type, the роо engi 
being modern and only dating from 1700. Solid fuel en 
would be much cheaper than gas engines or oil engines if 
they could be worked without any trouble from the dust 
arising from solid fuel. ' 

Mr. Parsons's efforta in ris is turbines have been all in 
tho direction of comparatively low speeds of rotation, an end 
secured by his multiple system of graduated ion. In 
condensin T of large size, the expansion may 
be as much as 100-fold, a ratio only possible bacause at every 
part of its structure a steam turbine acquires the temperature 
of the steam at that point, and there is no variation of this 
temperature. Such turbines have been made to give as 
much as 1,000 H.P., and sets of 2,000 are nearing comple- 
tion. It is found that by slight modification in th hate 
a centrifugal pump may be made to act up to lifts of 200 
feet when driven by a steam turbine. 

Screw fans and pumps are made to give economical resulta 
by suitable conical diverging outlets and inlete, whereby air 
or water is led up to the propeller and then made to give up 
ita energy as ure. 

In fast ча, во far, small steam vessels much money has 
been spent on experiments to determine the correct sizes of 
Propeller It is found best to divide the power amon 
two ог more turbines driving small propellers. Thus, if three 
turbines drive three shafts, the arrangement is, in а sense, a 
triple expansion engine, the three turbines being placed in 
series, taking the same steam in succession. It is found an 
advantage to place pid aan of equal pitch on one shaft, 
во securing ample blade area with small diameter. The 
cavitation of 
them to take place when the mean thrust on the pores 
' blade area exceeds 112 lbs. per square inch, been 

demonstrated to hold good in the T'urbinia. 

Wide and thin blades of coarse pitch are found best for 
high speeds. The now historio Tur binia is only 100 feet in 
length, 9 feet beam, and 5 feet draught, and displaces 443 
tons. She has 1,100 square feet of total heating surface, 
and 42 feet of grate surface. She has three compound 
turbines, H. P., I. P., and L. P., each driving a shaft with three 
propellers on it, and she has run 324 knots on a consump- 
tion for all purposes of 144 lbs. per I. H. P. of the main 


engines. 

As much as 343 knots is believed to have been since 
attained, and she is still the fastest thing afloat. Steam is 
carried at 210 Ibs. in the boilers, and 175 lbs, in the engines; 
27 inches of vacuum js seoured, so that the expansion ratio 
is 110. In larger vessels fitted with turbines, the first are 
two Viper's of the destroyer class, and they are expected to 
have a power of 10,000 H.P. They have an estimated for- 
ward speed of 85 knots, and, by means of a smaller turbine, 
will go astern at 154 knots. One of these veesels has done 
a preliminary run at 82 knots. She has two screw shafts on 
each side. As regards the possibilities of speed in a cruiser 
of 420 feet x 42 feet x 14 feet maximum draught, dis- 
placing 2,800 tons and indicating 80,000 H P., such a vessel 
would have eight propellers of 9 feet diameter. They 
would run at 400 revolutions per minute, the vessel would 


travel at 44 knote—ever 50 miles an hour—and she could 


steam thus for eight hours. Such a vessel could, therefore, 
cross to New York in 60 hours of running time, if it could 
be arranged so that she could be ooaled at every 400 
miles. With oil fuel it may be supposed that runs of 1,000 
miles might be possible. 

Mr. Parsons considers that the tarbine might be applied 
even to full sized Atlantic liners, with considerable advantage 
in respect of weight of machinery and economy of fuel. 
We do not see anything to throw doubt on this expectation. 


THE GLASGOW TRAMWAY CONTRACT. 


Du nixa the recent controversy respecting the placing оѓ the 
Glasgow Oorporation oontract for engines for the electric 
tramway generating station, there was some difficulty expe- 
rienoed by those who sought to get at the root of the matter, bat 
were handicapped by the absence of certain facts, the knowledge 


some minds at rest. 


ers. Thorneyoroft and Barnaby fixed by 


of which might have gone a good way toward setting at least 

The declaration, which the original 
recommendation implied, viz., that English engine-makers 
did not know how to make tramway engines, gave rise to 
some soreness of feeling, and it was felt that the authorities 
responsible for that recommendation were not altogether un- 
biassed in the view they took of thesituation. There certainly 
ар to be some justification for looking at the matter in 
this way, with the limited explanations which were vouch- 
safed, and the criticisms offered by engine-makers in certain 


quarters. 

We do not look upon tho upshot of the controversy 
dh fe means unsatisfactory. We had almost said that we 
would rather have the contract divided in the way it has been 
than have been given over entirely to one English maker. 
Certainly one effect will be to place the American and 
v are makers alike on their mettle. If ever English 
and American firms were placed face to face in competition 


ta predi 
what these performanoes may be, bnt upon whichevir side 


Those who have followed our articles upon this question 
somewhat closely should also give attention to the remarks 
wbich we are now about to make. They are based upon 
authoritative statements which have recently been made 
to us. 

We are given to understand that the dimensions of the 
engines made by the Allis Company nearest in size to the 
Glasgow engines are as follows :— 


se en Cee судар, 40, as against 42 in the Glasgow specifica- 
on 


Low pressure cylinders, 58, as against 60 in the Glasgow specif- 
cation. 

Orosshead pins, 10 x 10, as against 12 x 12. | 

Firat high pressure orankpin, 10 x 10, as against 12 x 90. 

First low pressure pin, 10 x 14, as against 12 x 16. 
Becond low pressure pin, 10 x 18, as against 12 x 19. 


That is to say, the arrangement of the cylinders is reversed 
from that given in the specification. | 

There is stated to be а co nding difference in the 
dimensions of all the journals, the journals of the Allis Com- 
pany bei for a bearing pressure of approximately 
150 Iba. per square inch, whereas the pressures in the specifi- 
cation are for approximately 110 lbs. per equare inch. 

Farther, it is said that the high pressure piston rods in 
the Allis engine referred to above are all 8 inches in diameter, 


as against 9 inches for the high pressure piston and 10 inches 


for the two low pressure pistons. 

The dimensions of the specification, it seems, are not to be 
rigorously followed by the Allis Company. The outcome of 
their consideration is to propose to make the shaft 2 inches 
larger in diameter than specified. The specification did no 
contain anything that complied with any standard design of 
the Allis Company. In fact, the patterns are being made for 
the engine throughout. 

In the Glasgow contract the engines will be stronger in 
many particulars than ie common to American practice, & 
in other particulars stronger а yates — 

ractice. American practice is for very low beari 
а large diameter of shaft, but with relatively smaller crank 
pins, pins, piston and connecting rods, The 
dimensions given in the specification were agreed to by 
some tenderers as being proper for the purpose, and as repre- 
senting the best practice. | TP 

We believe that in working out the design it was desired 
to take the strong pointa of the English engine, and the 
strong points of the American engine, and embody them in 8 
single machine. Therefore in preventing English 
from adhering to standard practice they were placed on the 


Vol. 45. Мо. 1,146, Мотвивив 10,199] THE NLEOTRIOAL REVIEW. 


747 


same footing as American makers. The final result will be 
that the bearing pressures will be about three-quarters of 
that considered common American practice and about a half 
of that common to ordinary English practice. The bearing 
pressures on the crank and crosshead pins will be approxi- 
mately two-thirds of that common to American praotioe, and 
pe: the same as that common to the 
t English engine praotioe. It ap 

that it was not required that any tenderer 
should adhere rigorously to the dimensions 
given in the specification, and, in fact, it is 
stated that none of the tenders did comply 
exactly with the specification. The tenders 
recommended were equal to, or better than, 
the essential points of the specification. 
The tenders that were rejected were for 
engines that by common agreement between 
best English and American engine makera, 
it is alleged, could not be made to do the 
work satisfactorily. Messrs. Musgraves made 
a mistake in putting in their original pro- 
position, and after this was . it seems 
to us that the entire order would have been 
theirs, if they could have promised delivery 
in the time required. 

We may be excused for repeating that we 
are of opinion that the splitting of the order 
is probably advantageous to the Glasgow 
о in that both firms are proposing 
to build machines very much stronger than 
has been common for traction purposes up to 
this time; but the advantage will not be con- 
fined to Glasgow. 

It is now stated that the instructions to 
the engineer were that no dimensions or 
' specified details were to be embodied as a 
part of the specification, but that each 
maker should tender to his own standard 
designs, it being left to the discretion of 
the engineer to decide upon the relative merits of the 
designs submitted. This point has not been generally 
understood. As usual, the Corporation did not bind itself 
to accept the lowest or any tender. Bat in tendering, we 
believe that the Edward P. Allis Company gave guarantees 
on steam consumption and delivery which compared very 
favourably with those offered by English makers; close 
regulation was not generally objected to. 


THE PIDGEON INFLUENCE MACHINE. 


CONSIDERABLE attention has recently been directed to this 
machine, owing to the ciroumstance that it is to be used in 
the Transvaal pus ar as a generator of Róatgen rays; one 
of these machines being included in the Róntgen ray outfit 
taken out to the front by Mejor W. C. Beevor, of the Royal 
Army Medical Corps. 

The present Pidgeon machine was first described in a paper 
read by the inventor, Mr. W. R. Pidgeon, before the Physical 
Society, October 28th, 1898,“ and last summer a very suo- 
cessful machine was exhibited by Mr. Pidgeon at the con- 
versaziones of the Royal Society. This machine is, however, 
not the first outcome of Mr. Pidgeon's labours in this field. 
In 1893 he exhibited to the Physical Societyt a machine 
which, though not identical, contained most of the essential 
features of the machine we are about to describe. These 
essential features may be shortly specified as, first, improved 
insulation of all parte of the machine, but more especially 
the carriers; second, the combination in one machine of the 
rotating support, and' of the fixed support for the inducing 
charge. The rotating plate as a support for the inducing 
charge was firat employed by Holtz, and has been since em- 

loyed in several machines, as, for example, in the well-known 
Wimshurst machine. The fixed plate, as a support for the 
inducing charge, has been used in machines by Twpler, Holtz 


* Phil Mag., December, 1698, p. 564, 
ї Phil May., 36, p. 267, 1893. 


and Voss. Mr. W. R. Pidgeon, as far as we know, has been 


_ the first to combine these two arrangements in one machine, 


and the combination, as often happens, has led to important 
and unexpected improvements. The output of the Pidgeon 
machine, as we shall see, is many times-greater than that of 
the Holtz, the Voss, or the Wimshurst machine; it excites 


Fra. 1. 


itself quite as readily as the best of these machines, and it is 
little affected by unfavourable atmospheric conditions. 

Fig. 1 is an elevation of a Pidgeon machine, with two 
15-inch rotating discs; fig. 2 is a plan view of the same 
machine, and fig. 8 is a diagram showing the essential elec- 
tric organs of the machine, and illustrating the operations by 
which the electricity is поей. We shall first describe, 
with reference to fig. 3, the operation of the machine. 

In the actual machine there are two glass discs, which are 
rotated at equal speeds in opposite directions. These discs 
are represented in the di „ for oonvenienoe, by two 
circles, d and r, which may be looked upon as the traces of 
two oppositely rotating cylinders, e arrows show the 
directions in which the cylinders are su to rotate. The 
pluses and minuses show the distribution of the electricity, E, 
when the machine is working. Four fixed inductors, 1, are 
placed, two opposite each rotating diso, and these inductors 
are replenished by small brushes, P, to which each is con- 
nected, and which touches the carriers on the rotating discs 
at the points shown on the diagram. Two transverse oon- 
ductors or neutralising rods, P! Pi, touch the carriers on the 
discs when they are opposite the centres of the inductors I. 

If we consider a carrier on the plate d while it is passing 
under the brush P, on the upper end of the front neutra- 
lising rod, we can see that it is almost completely surrounded 
by two charges of positive electricity, one on the fixed 
inductor 1, and the other on the rotating disc ғ. The result 
will be that the carrier in contact with neutralising rod, and 
consequently at zero potential, will receive almost the ie 
possible charge at the given potential. Now, in a Wims- 
hurst machine, for example, where the inductor, т, is absent, 
the charge on the carrier at P,! would be less than half the 
amount in Pidgeon’s arrangement. To this circumstance 
(among others) it is due that, for the same size of machine, 
the output of the Pidgeon machine is so much greater, and 
that it excites itself so quickly to ita full strength. This 
will be evident if we follow the farther course of the carriers 
after passing the upper front brush Pn. The whole series of 
carriers equally with their practical maximum 
amount of negative electricity, are moved round, by the rota- 
tion of the digo, into a line (shown by the — signs) from Pil 
to the brush, c, which takes off the negative charge, 
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Between this line of negative carriera on the front plate and 
the negative fixed inductor, 1, opposite the back each 
carrier of the back plats is touched by the neutralising brush, 
Pal as it passes. These carriers in turn receive their practical 
maximum charge of positive electricity, which reacts on the 
negative carriers at Pil, and soon. The charges accumulate 
on the carriers in geometrical 8 or at compound 
interest, the peculiarity of the Pidgeon machine being that 
the ratio of increase or the rate of interest is much higher 
than in other machines, and, consequently, the capital 
inoreases at a much quicker rate. 


Fig. 2. 


The negative carriers after passing р;! touch the brusb, P, 
and communicate a small negative charge to replenish the 
front negative inductor, 1, as in the Voss machine, The 
negative charge is then completely removed from the carriers 
by the brushes on the negative electrode, с. 

An exactly similar series of operations takes place on the 
other half of the machine, with the result that positive elec- 
tricity is discharged to the positive electrode, c. 

In the actual machine, figa. -1 and 2, we have as far as 
possible designated similar parts by the same letters used in 
the diagram, ко that it will only be necessary to describe the 
details of the constraction of these parts. | 


Оа в wooden baseboard, A, are erected two tapering sup- 
ports, B, through which is passed a steel spindle, 8, which is 
clamped by nuts to the supports, as shown in the plan, fig. 2. 
Oa this fixed spindle the bosses, р, of the two discs, F, d, are 
. rotated in opposite directions by an open and a crossed belt 
from pulleys on the driving axle, T. The neutralising rods, 
K, L, are mounted: on the projecting screwed ends of the 
spindle, 8, and clamped at a suitable angle by nuts, as shown. 

he fixed inductors, 1, which are of tinfoil, are pasted on the 
back of a peculiarly shaped piece of valcanite with four 
radial horns and a gap, by which it can be easily removed 
from the machine along with the neutralising rod by which 


it is supported. There are two of these vulcanite plates, one 
on each side of the machine. The construction and mount- 
ing of these vnlcanite plates is best seen in the plan, fig. 2. 
The tinfoil sectors are pasted on the side of the vulcanite 
plate away from the rotating disos; they are then coated 
with a thick layer of resin and paraffin wax mixed in equal 
parts, with the view of preventing leakage from the in- 
dactors. 

The horizontal extensions, N, of the neutralising rods, 
must, of course, ba thoroughly insulated from the inductors 
through the centres of which they pass. This is effected by 
short, thick pieces of vulcanite tube, x, 
which are shouldered and screwed into the 
valcanite plates, through holes cut in the 
tinfoil. he brushes, Pl, which make 
contact with the carriers, are fixed on the 
ends of brass rods, o, which are pushed 
through the brass tubes, х, till the brushes 
just touch the brass knobs on the carriers. 

The carriers are sectors of tinfoil, which 
are pasted on the outaide of the glass disc, 
each sector being se from the next 
by about 3 inch of glass. Over the 
sectors is poured the insulatin g layer of 
resin and wax already described. It 
would be impossible with the ordinary 
machines, such as the Voss or the Wims- 
hurst, to place the sectors so close together 
as in the Pidgeon, since the 1 would 
is than 5 vantage 
of the greater surface. e superior in- 
sulation in the Pidgeon machine contri- 
butes not a little to ita output. 

On each carrier is fixed a hemispherical ob, the 
top which just projects from the layer of wax and resin, 
sufficiently to be touched by the brushes of the neutralising 
rods and the electrodes. 

All the metallio parts of the electrodes or collectors, c, are 
encased in vulcanite tubing. The collecting brushes are 
mounted on theends of bent brass wires, which pass through bent 
vulcanite tubes to the brass rods R. The rods, в, are clamped 
to the standards, v, by vulcanite nuts a, screwed on a thicker 
part of the rod. The rods, z, on which the discharge knobs, 
X and ү, are fixed, slide in vulcanite washers d, contact with 
the rod, в, being secured by a short spiral spring. The whole 
of the vulcanite washers and tubes covering the rod, R, are 
clamped together by the screwed vulcanite caps 5 and c. 

The following are a few practical hints kindly supplied by 

Mr. Pidgeon, which will be of value to those who propo to 
make this ‘machine :—Pat on the sectors with gold sizs; 
earthing brushes should be very tiny, like small paint brushes 
tiny brushes or knobs may be used on the collectors; wash 
the disos with paraffin before flooding with wax; heat diss 
also before flooding; ,°,-inch ebonite of inductors towards 
disc, wax outside; collecting points for inductors flash with 
face of ebonite, so as not to scratch wax; contact knobs on 
sectors small, smooth, and round, projecting slightly above 
wax; earthing brushes should barely touch; position of 
earthing brushes, collectors, and exploring points as shown 
on drawing; all the glass must be good non-conductor, no 
like a great deal of the German glass, which is a moderately 
good conductor ; with a melting point of 170° 
should be used, and the best resin to mix with it is what they 
call “golden resin.” It is purer and oleaner than the 
ordinary stuff; mix in equal weight. 
. To show the relation of the output of the Pidgeon machine 
to that of some of the better-known influence machines already 
in use, we give the curves shown in fig. 4. These curves are 
drawn from experiments made partly by Sohaffers and partly 
by Mr. Pidgeon. They are only to be taken as approximately 
correct, since the output of influence machines depends ю 
much on careful construction and on the atmospheric con- 
ditions, that different resulta may be obtained from the ваше 
machine under different circumstances. The experiments, 
however, were made with great care, and may safely be taken 
as average results. The horizontal ordinates indicate the 
length of the epark, and the vertical ordinates the number of 
sparks from a unit condenser, reduced to a unit area of s 
rotating disc passing a diametral plane. 

The curve marked P is for a Pidgeon machine; v, for & 
Voss; н, for a Holtz with fixed inductors ; w, for a Wims- 
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hurst; в, for a Bonetti machine with ebonite discs and 
sectors; B! for a Bonetti machine without sectors.” It is 
evident from these curves that for sparks of moderate length 
the output of the Pidgeon is very much superior to all the 
other machines ; for long sparks, the Bonetti machine with- 
out sectors appears to have the advantage. The output of all 
these machines appears to fall off very rapidly as the spark 
length increases. 

It has been stated more than once lately that the Pidgeon 
machine was merely a modified form of the Wimshurst 


dil. 


EE] 
MAIDEN NER S 


machine. It will be seen from the above description that 
there is not the glightest foundation for this assertion. The 
impression no doubt arose from an imperfect or superficial 
knowledge of the Pidgeon and the Wimshurst inventions, 
and from the fact that oppositely rotating plates are used in 
both these machines. But the oppositely rotating plates 
were invented and described by Holtz in 1869, 14 years 
before the invention of the Wimshurst; f consequently it is 
Holtz and not Wimshurst that Mr. Pidgeon has to thank 
for this part of his invention. But Mr. Pidgeon's invention, 
we take it, is for the combination of two previously well- 
known types of influenoe machines; a combination which has 
ше its invention by the excellent results it produces. 

S. Bottone, in a letter to the Daily News of November 2nd, 
asserts that he was the first to point out (English Mechanic, 
April 8rd, 1896) the great advantages of the Wimshurst ” 
for X ray purposes, Mr. Pidgeon’s machine not being a 
* Wimshurst," Mr. Bottone’s claim as fer as Mr. 
Pidgeon becomes irrelevant. Mr. Pidgeon, we are sure, 


* " Machines Electriques à Influence," par V. Schaffers, p. 108. 
T ErmOTRICAL: Review, vol. 42, page 685. 


makes no claim to be the first to have applied the influence 
machine for X ray purposes (that was done by Dr. Pupin as 
early as March 13th, 1896, see ELECTRICAL REVIEW), but 
what we think Mr. Pidgeon has done is to create an entirely 
new influence machine apparently better adapted for X ray 
purposes than any of the existing influence machines. 


— 


A REPEATER FOR USE IN WIRELESS 
TELEGRAPHY. 


MessaGes have been transmitted in England by the Marooni 
+ езара of wireless telegraphy over a distance of 90 miles. 
may not yet be the limit for direct transmission, bat 
even in ordinary telegraphy there is a limit to the distance 
over which a message can be directly transmitted. Ve 
long lines can only be worked by the help of repeaters, w 
automatically receive and re-transmit the messages b 
means of a local battery. If this principle could be a plied 
to wireless telegraphy, its range might be immensely in- 
creased. An ingenious arrangement, designed to aot as a 
repeater in wireless telegraphy, has been devised by Emile 
Guarini-Foresio. We do not know whether it has worked 
successfully in practice, but it looks as if it ought to. 
Fig. 1 is a diagrammatic view of the arrangement of the 


Fia. 1 
connections of one of these Foresio repeaters. The oscil- 
lator 1 is connected on one side, 2, to the earth, and on the 


other, 3, to the aerial conductor, terminating in a sphere, 4, 
of considerable capacity. The oscillator is fed by an induo- 
tion coil б. In a box, 6, 7, 8, 9, 10, 11, of soft sheet-iron, 
are enclosed :—an electro-magnet 12, which, every time the 
oscillator works, breaks the communication between the wire 
8, and the sensitive tube or coherer 13, the sensitiveness of 
which is otherwise changed; also the vibrator 14, the 
hammer, 15, of which strikes and decoherers the sensitive 
tube 18, situated in the local oironit 16; lastly, the relay 
17, and a galvanometer 18, the needle of which indicates 
whether the apparatus is working. The Morse instrament 
19, lies outside the metal box; at 20 is a three-way switch, 
at 21 the switch, and at 22 the battery; 23, 24, 25, 26, 27, 
28, 32 are resistances. 

The condactor 29 is in connection at 30 with the con- 
ductor 81; а variant of the shunt containing the vibrator, 
14 consists in placing a conductor 41 of the said circuit of 
the vibrator upon the conductor going from the battery 22 
to the commutator 20. 

The repeater can work as a transmitter, as a receiver, or 


asa relay. In order to make it work as a transmitter, it is 


necessary to close, by means of the switch 21, the circuit 
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containing the battery 22, the primary of the bobbin 5, the 
shunt circuit containing the vibrator 14 (when the connec- 
tion shown at 41 is used, the hammer of the vibrator works 
continuously); in this case, the plate 34 of the commutator 
is in communication with the plate 36 through a plug placed 
in the hole 35. When the apparatus is working as a 


— 


— 2 mm mw 


receiver, the electric waves picked up by the rod 39 are 
transmitted by the wire 33 to the coherer 13; what follows 
is the same as in the Marconi receiver; all that is necessary 
is, that the qe 94 be in communication with the plate 37 
by means of a plug placed in the hole 45. When the appa- 
ratus works as a repeater, the events succeed each other as 
in the preceding case, but the relay 17, when it attracts its 
armature, instead of closing the circuit of the Morse instru- 
ment, closes the circuit of the coil which feeds the oscillator. 


о 


All that is necessary is to connect the plate 34 of the com- 
mutator to the plate 36 by the plug 35. If, in addition, the 
conductor 34 is connected with the conductor 37, and also 
with conductor 36 by the plug 38, this simple arrangement 


ensures that the signals are both registered and repeated. 
Since the electro-magnet, the relay and the coherer are 
enclosed in an iron box, these parts of the apparatus cannot 
b» iafluenced by the magnetic field of the induction coil. 

Instead of one vertical conductor tw» may be employed; 
one 89 in communication with the oscillator 1, and the other 
40 in communication with the coherer 18, thus 
suppressing the electro-magnet 12. 

The repeater just described is specially 
adapted for movable stations, for instance, in 
establishing communication between three shipe, 
one of which is the intermediate station. 

In the case where the repeater has to serve 
two stations, A and B, on (erra firma, or in the 
case where several relays are employed b-tween 
the two terminal stations, the repeater already 
described engenders confusion of signals, and the 
arrangement in fig. 3 is employed. 

The receiver is here separated from the trans- 
mitter by a metallic partition, 41, the receiver 
being on the side of the terminal transmitting 
station, and the transmitter on the side of the 
terminal receiving station. 

The partition prevents the radiations of the 
transmitter of the intermediate station returning 
on the terminal transmitter, or upon a preceding 
intermediate station. The partition, 41, may 
also act as a reflector. 

The organs, I. and II. (fig. 3) are arranged 
to receive electric waves from А and transmit 
them towards n. To receive radiations from в 
and transmit them to a a second apparatus 
should be employed, quite distinct from the 
first, the organs of which are also separated by a 
partition, 41. In the second apparatus the 
receiver will be at III., and the transmitter at 
IV., and the two combinations are separated by 
a third partition, 48, which allows one only of 
the two to work, according as the station А or 
the station в is transmitting. 

We doubt very much if the metallic partitions in the 
Foresio repeater will be effective in screening off the electric 
waves; or, at least, if efficient for that pu they would 
require to be of an impracticable size. his invention, 
however, professes to solve an important problem in wireless 
telegraphy, and seems to contain some ingenious hints that 
may help to its solution. 


ELECTRIC LIGHTING IN SHOREDITCH. 


ALLOCATION OF THE ' PROFITS.” 


THE members of the Shoreditch Vestry were, on Tuesday, presented 
by the Lighting Committee with a report dealing with the question 
of the allocation of the “electricity surplus” for the financial 
year. Mr. H. Winkler was early on the scene, looking for the profits 
which he was unable to discover, and he was only quietened on being 
informed that someone had gone to fetch them. Even Mr. 
Russell and Mr. Adams appeared with such beaming countenances as 
to foreshadow a lively meeting; but after all, everyone was disap- 
pointed, owing to the adjournment of the debate. We give below 
the report of the Committee. 


TRR DISPOSAL OF THE PROFITS. 
The Committee stated :— 


That your Committee, after very careful consideration of all the circum 
stances relative to the allocation of the available surplus of the electric lighti 
undertaking, amounting to £6,468 10s. 8d., think—in the first place—that 
monies received as contribution from the rates since the inception of the elec- 
tricity undertaking (being chiefly repayment of debt and interest before the 
works were commenced) should be repaid to the rates. This item, which is 
£1,255 Bs. 2d., represents deficiencies in years ended March 25th, 1895-6-7 (see 
page 37 of 1899 accounts). On this repayment being made, no monies from 
the rates will be involved in the undertaking either on maintenance or capi 
account, as all capital has been provided for out of borrowed money. 

In the second place, your Committee think the fairest way of recompensing 
the dust destructor undertaking for steam supplied from the waste heat obtained 
from the parish refuse is for the electricity undertaking to pay a sum equal to 
the cost which they would have incurred had the electricity been generated 
from coal, and from the average of 17 metropolitan stations, your chief engineer 
states that the cost of coal is about Id. per unit on the total units sold, the other 
costs of handling the fuel, &c., being already fairly apportioned to the Electricity 
Department. On this basis, the cost to the electric lighting undertaking would 
amount to £4,297 5s. Sd., and after deducting from that sum the amount 
already spent for coal, viz., £1,975 18s 6d., there appears a balance of 

921 12s. 2d. to be credited to the dust destructor accounts as senting the 
full value of the steam supplied the electricity undertaking. s payment 
would still leave a deficit Ап the d ‘or accounts of £694 105. dd. 
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against which, your Committee think it equitable, that the value of the steam 
supplied to the beths and wash-houses should be set, as from the estimate of 
Mr. Manville (see p. 8 of the Annual Report for year ended March, 1898) it 
would have cost the baths more than this sum for all chargesin connection 
with the heating of the baths and wash-houses by separate boilers. | 

In view also of the saving to the rates during the t year of over ls. per ton, 
or £1,186 8s. 11d., on the parish refuse burnt, from the previous cost of barging, 
your committee think that the electricity undertaking should not be further 
saddled with the cost in past years of a distinct branch of the municipal service, 
such as dust disposal, which is payable out of the general rate and not legally 
chargeable to the lighting rate. 


The above proposals will dispose of the deficit on the dust destructor. 


account, 

In the third place, your Committee has considered an application from the 
Library Committee for a nt toward the cost of the Public Libraries, which 
have been charged £248 9d. during the past year for electricity supplied 
them, and in view of the generally recognised difficulty in maintaining the two 
libraries from a rate limited to 1d. in the £, your Committee unanimously 
agreed to allocate £250 out of the surplus of the electricity undertaking to the 
Library Committee’s account. In the foarth place there will be still left after 
paying the three sums above mentioned an available surplus of £2,096 10e. 4d., 
out of which your Committee think it best to apply £1,000 to a reserve fund, 
and, in view of the heavy outlay which will be incurred on the proposed new 
station (which will not be running for some time) think it advisable that the 
balance of £1,038 10s. id. be carried forward to next year's accounts. 

Your Committee therefore recommend :—(1) That the sum of £1,255 89. 9d. 
be paid by the electric lighting revenue account out of the electricity surplus 
to the credit of the general rates, which sum representa all monies heretofore 

vanced from that rate to the electric lighting undertaking. (2) That the 
sum of £9,921 19s. 2d. be paid by the electric lighting revenue account out of 
the electricity surplus to the dust destructor revenue account, and that the 
deficiency, amounting to £694 10s. 4d., on the dust destructor revenue account 
be written off as the value of steam supplied to the baths and wash-houses. 
(8) That an order on the treasurer be signed for £250, to be paid by the electric 
lighting revenue account out of the electricity surplus to the credit of the 
publio libraries revenue account, independently of their income from rates. 
(4) That the sum of £1,000 be transferred from the electric lighting revenue 
account to a reserve fund, to be called the “Electric Lighting Undertaking 
Reserve Fund,“ and that the amount be placed on deposit at the Vestry's 


(6) That to avoid 
dislocation of one quarter's rates by the receipt of the items under the first and 
second heads, which form a total of 24,177 0s. 4d., or nearly 154. in the E, this 
sum should be paid by four quarterly instalments, and that an orderon the 
treasurer be now signed for £1,044 ба. 1d. (the first of such instalments) in favour 
of the general rate out of the electric lighting revenue account. 


Mr. N. Moss, chairman of the Committee, formally moved the 
dations. 


р against the statement in the 
' report that a saving of 1s. per ton had been effected over the previous 
system of of the refuse. It was an assertion w no 
member of the Vestry could claim to be a fact. lagi о инш 
the refuse to the destructor was much higher than рети А 
instead of four loads being collected daily, only three were 
at the destructor. 
Mr. Watts asked where the £6,468 profit was at the present time? 
Mr. Н. Үтикгав asked whether the Vestry would be the laughing 
stock of the world again. He thonght they ought to come to some 
practical settlement of the question. There been a profit of 
£6,000 on the Ligh ent, and a loss of £8,000 on the 
destructor ; let the one be set against the other. Asan amendment 
he moved that the profits on the lighting 
the purpose of liquidating the losses on the destructor. 
o farther debate of question was adjourned. 


CORRESPONDENCE. 


Penalty Clauses. 


The aspect of penalty clauses has been recently defined in 
your columns from a legal point of view; but it might be of 
some service to consider the matter from an ordinary lay- 
man’s standpoint. In the performance of any work, whether 
it be engineering or in a business that comes under the 
eric term of commerce, the time element is one of 
supreme importance. It ie, in point of fact, one of the 
essentials of commercial and industrial life, and without it no 
business could be to fiourish. In the completion of 
a specific confract, one of the principal conditions naturall 
relates to the time in which such a contract will be fulfilled, 
and there is nothing unreasonable in such a stipulation. In 
oommon with a practice followed throughout the whole of 
the engineering and the allied industries, specifications for 
electrical plant invariably inclnde a clause relating to the 
time of delivery ; they moreover specifically state that certain 
penalties will be exacted if the conditions of delivery are not 
complied with. It is an unmistakable fact that these 
stipulations have been held more in the breach than in the 
observance, ard I am afraid that the very leniency which 
has been displayed by the parchasers of electrical 5 
has not led to any improvement in the time of delivery. 
am not for a moment suggesting that the electrical manufac- 
turers do not use their best endeavours to carry out that per 
of the contract, but, as a rule, they fail lamentably. It is 
apparent that the generous treatment accorded to electrical 
contractors by manufacturers and supply sey rset has pro- 
duoed an effect which is inimical to the best interests of the 
industry. There are doubtless many who imagine that 


penalty clauses are not likely to be insisted upon. More- 
over, I believe there is a widely prevailing notion that 
penalty clanses cannot be legally enforced. How completely 
wrong this latter view is was clearly demonstrated in your 
artiole in the issue of the 27th ult. ming, however, that 
there had been some difficnity in enforcing these clauses, it 
would hardly be creditable for a manufacturer to take advan- 
tage of a legal difficulty, and, as а rule, I do not think such 
conduct could be ascribed to him. The one conspicuous fact, 
however, in thecarrying ont of electrical work is, that contractors 
are, for the most part, behind the ified period of com- 
pletion, and one is almost irresistibly forced to the conclusion 
that contracta are undertaken without any regard to the time 
in which they can be completed. It is unnecessary to 
insist upon the bad infiuence such а i 
eventually upon the whole of the profession. There seems 
to be a probability, and by no means a remote one, that 
the question of enforcing penalties is likely to come before 
the Courts, and thougb, at the moment, it is a little diffi- 
cult to see on what grounds the case will be fought, I 
do not think there can be much doubt as to the result, 
assuming always that the penalties themselves were reason- 
able. In the enforcement of penalty clauses there is always 
the difficulty of proving damages, but without endeavouring 
to estimate to what extent damage is caused to the purchasers 
of electrical machinery by the non-fulfilment of contracts, 
there is not the slightest doubt that the failure to keep time 
is operating most disadvantageously, not only in electric 
lighting, but also in tramway work. The non-compliance 
with the terms of a contract means not only that the buyers 
become disgusted, but in a measure it affecta the interests of 
the general public. Most electric lighting works, at the 
moment, have arrived at the position of being quite unable 
to add new consumers to the mains on account of the lack of 
machinery. Bat though potential consumers may be put off 
for some weeks, it is not unlikely that if these weeks extend 


into months, they may have oooled off very considerably, 
and will be inclined to stick to gas. Gas is an objection- 


able illuminant, but it must ba admitted by impartial 
observers that the many improvements effected in burners 
during the past three or four years has made it more tolerable 
for illuminating purposes, and with the great activity dis- 
played by the gas companies and burner manufacturers, it 
would be unfortunate if we are unable to meet with some 
readiness the demands for electric lighting that are arising. 
As you have said, municipalities and supply companies are 
not inclined to adopt measures against contractors, 


` because they fully admit some of the difficulties that exist. 


At the same time, if they receive a definite" promise from a 
dynamo or ien (os builder, they make their arrangements 
accordingly, and it needs no very keen imagination to picture 
the inconvenience that is bound to arise if these arrange- 
ments go wrong. The gist of the matter is, that the manu- 
factarers should not promise to deliver plant if there is the 
slightest doubt in their minds. I am quite aware of the 
fact that, if one manufacturer did not promise delivery in 
а given time, it would not be difficult to find other contractors 
quite willing to make promises. Promises without perform- 
ance are always bad, and you have endeavoured to show the 
disastrous effects which they are working in the develop- 
ment of electrical engineering. In 4 sense, one almost 
welcomes the action which, I believe, is likely to be taken in 
this matter, because it will have the effect of clearing away 
а good many misconceptions that prevail on the subject of 
penalty olauseg, and it will certainly have a marked influence 
on the specific fulfilment of contracts. It may result in 
contractors refusing to deliver under a certain time, but there 
will be the corresponding advantage of knowing that, in all 
probability, the plant will be up to time; whereas we are 
now promised early delivery, and invariably the machinery 
is many weeks over due when it is erected. I do not, for a 
moment, suggest that electrical manufacturers are alone in 
failing to keep pace with their promises, for there is little 
doubt that many other branches of engineering are in a 
backward condition; moreover, the late delivery of elec- 
trical plant is, in some cases, due to the delay that arises in 
getting raw material. Still, these are things which the con- 
tractor has to reokon with, and, in tendering, he must take 
into account causes that may tend to make him late. 


Observer. 
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The Pimbley Economiser. 


We hope you will allow us to say a few words on the 
remarks respecting this economiser in your issue of the 9rd. 

First, we would say that we command an experience of 
the working of this economiser extending over four years, 
and therefore have time on our side to demonstrate what does 
or does not happen: and as some of the earlier economisers 
were put in in a very crude manner, and are working under 
the worst possible conditions, there have been some severe 
testa as to what can happen. Upon the important question 
of scaling or choking up we w not say that the freedom 
from scale and deposits is altogether due to the velocity of 
the water ing through the pipes, but believe other 
elements help to bring about this desirable result, one of 
these being that the water, travelling as it does gradually 
from one end of the apparatus to Ша other, would not attain 
that temperature which is necessary for the deposits to be 
thrown down until it reaches the last few pipes, and then 
they would not be given off in a way to scale and choke 
before entering the boiler, where evaporation takes place. 
. Wedo not advance the theory that rapidity of flow of 
water will prevent scale or choking up of pipes under all 
conditions of heat, or any conditions, of evaporation, and 
contend that the choking up of the feed distribution pipes 
in boilers—the very point at which evaporation begins to 
take place—cannot in fairness be brought in as а com- 
parison. Here is an analysis of water with which a Pimbley 
economiser has dealt for four years without being once 
cleaned out, and from which pipes have been removed from 
time to time and found perfectly clean. 

The following is the analysis of water passing through 
the economiser erected at Messrs. Porritt Bros., Bridgewater 
Mill, Farnworth, four yeara ago :— 


RzsupLTS STATED IN Gnams PER ІмРЕВІАГ, GALLON. 


1.—-Torar Sor 9.—HARDNESS, degrees. 
Mineral matter .. 287 Temporary . 24 
Organic and volatile 93 Permanent ...  ...11'0 
Total .. 380 Total ... 13°4 
2.—MTNBRAL MATTERS 
Bilica ... А 2:10 | 
Iron oxide and alu- 4.—Вогтлроа. 
mina sas .. 2:50 Per ton of coal... 9°95 Ibs. 
Carbonate of lime 
and magnesia... 240 
Bulphates  ... 14:96 
Bodium chloride 410 | 5.—Borrpa. 
Bodium sulphate and Per week . 199°5 Ibs. 
loss by di eee 
Total ... 2870 | 6.—Soxips. 
— Per month 798 lbs. 


The above calculation as to the amount of solid matter g 
through economisers is based on the boiler evaporating 8 lbs. of water 
per pound of coal.—T. AsPINALL, Analytical Ohemist, Farnworth. 


May we also point out that the ordinary economiser 
cannot be made into a circulating one, such as the Pimbley, 
its form of construction making it impossible. 

In conclusion, wiil you allow us to say we are prepared to 
back our experience во far as to put down economisers in 


the worst districts in England on the “no cure, no pay, 


principle. 


| Jas. Carter & Suns. 
Stalybridge, November 7th, 1899. 


Arc Lamps and How to Maintain Them. 


I have read with interest your criticism and the authors’ 
answer thereto on the book, “ Ато Lamps and How to Main- 
tain Them." I am quite in accordance with you in 
maintaining that .5,-inch is much too short for an open аго. 
Moreover, the chance remark of the authors with reference to 
the Manchester arc lamps, explains to me what I have always 
considered the remarkably poor light given out by the 
Manchester arc lamps, more especially those on private 
circuits such as ontside shop windows. If all these lamps 
are set to burn with -inch arc, I think you will agree with 
me that the poor light requires no farther explanation. 


An Electrical Engineer. 
November 6th, 1899. 


Babeock & Wilcox Superheater. 
With reference to ү article on above, and the letter by 
Mr. Tatlow this week, it is pointed out by Mr. Tatlow that 


the formula — 1 r ig not applicable to the case of 


2ad efficiency (with superheated steam) 
= = 14 bL 48 [n — ту] — T 
[T 7,] [ + Т, | T [Ts 3] 1 


lor. de + 48 log. E | 
Т, — T, + Lg + 48 [Ts — Ts | 
Where the following are absolute temperatures 
= Bu steam e F.). 

T, = boiler steam (337° F.). 


T, = exhaust (212° F.). 
Working out we get 
Ist efficiency = °141 ; 


2nd efficiency = °1585, an increase of 1:25 per cent. of 
efficiency, or an improvement of about 8°9 per cent., and not 
72 per cent. as calculated from a consideration of Carnot's 
formula, which must clearly be wrong in this case, since it 
assumes a cyclic action, and the heat all supplied at one 


temperature. 
James C. Smail, 
November 4th, 1899. 


Re Answers to Situations Vacant Advertisements. 


I was much interested by the paragraph on the above 
subject, which ap in the ELECTRICAL Review of 
November 8rd, 1899. In this day of “ vos kal Federa- 
tions,” when inquiries and answers respecting and that 
workman, and repass between the various employers of 
labour, is it any wonder that a man in work, on applying for 
an advertised post, which may be (according to the 
ment) a decided improvement for him, is afraid to “ show too 
much of his hand” ? 


treated by them as private and confidential. With some 
firms l’ve no doubt this is во, but I'm sorry to be forced by 
circumstances to believe that with many firms this is not во, 
and there have been cases where the information given by an 
applicant has been used to bis detriment. This laok of 
faith in the advertiser, the fear that were the 
information given, the advertiser might communicate with 
one’s present employer, is, I suppose, practically the only 
force at work which makes applicants occupy the position 
complained about. So long as an advertiser is not prepared 
to declare himself in a more ble form than as 
“ Вох No. So and Bo, ELECTRICAL RREVIxw,“ so long may 
he expect incomplete 5 еко = of men 
actually applying to their own employers adoption 
of ее До, and in some cases this would bring about 
instant dismissal. | : 

Let the advertiser set the example by deolaring his true 
identity. He will then receive fewer, perhaps, bat more 


lete applications. 
complete applicatio — 


[There are black sheep in every fold, but we do not think 
electrical employers as a rule are open to thes oharge 
of breach of confidence which is made by Commercial. 
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The man desiring a change can safeguard himeelf against 
any possible irregularities of this kind by requesting the 
advertisement manager of the ELECTRICAL Review not to 
forward the letter of application if the advertiser is known to 
be such and such a firm, This is no uncommon occurrence, 
and it is a very simple procedure. The applicant may be 
pretty sure that our own advertisement department is beyond 
reproach in this respect. We are inclined to believe that the 
man who withholds necessary information stands to lose more 
than the employer who desires it. Finally we would add 
Nothing venture, nothing win. —Eps. Exec. REv. ] 


Telegraphing to Trains in Motlon. 


In connection with the investment of Mafeking, mention 
was recently made of communication having been established 
between an armoured train and the town by means of the 


рибе telephone. There was nothing probably very 
ial in this, bat it gives rise to the thought as to what 


might be the advantage of being able to communicate with 
the armoured trains when they were inmotion. It is doubt- 
ful whether this could be successfully done by the Marconi 
system, but an experiment which I made a short time since 
leads me to believe that such communication could be moet 
simply established by working on the phonoporic system. 
My experiment was purely в laboratory one, and was made 
ав а preliminary towards seeing if it was possible to com- 
municate with a driver of a train by means of the note of 
the phonopore transmitter, or of an ordinary induction coil. 
In one room I had a phonopore transmitter, one of the 
secondary terminals of which was connected to earth, and 


T, Secondary terminals; р, Phonophone telegraph transmitter or induction 
coil, with Morse key; w, Insulated wire; B, Board, with flat coil of wire attached; 
€ M, Collier-Marr telephone; r, Free end. 


Free end, 


To telephone. 
Frar Оо, or Wism on Волар. 


ollier-Marr telephone, 


This wire attached to frame- 
work of vehicle or engine во as 
to get connection with earth 
through the rails. 

Flat coil of wire carried ] 
оп a heard, | 


© 
© 


Insulated wire laid in “four-foot,” one 
end “free” or insulated, other end con- 
nected with secondary of phonophone 
transmitter or induction coil. 


the other to an insulated wire which reached into an 
adjoining room. The other end of this wire was left free or 
insulated, This comprised the transmitting circuit. The 
receiving circuit consisted of a flat coil of wire, on a board 
about 4 feet in length, one end of this coil was left free, and 
the other end connected to the earth through a Oollier- 
Marr receiver. 


also one showing how I think it could 


By placing the flat coil over the wire connected with the 
transmitter, signals could be distinctly read in the telephone 
when the distance between the coil and the straight wire 
was as much as 12 inches. 

I enclose a rough sketch of the коо I made, and 

turned to practical 
account. 

The reason I did not continue the experiments was, that 
the practical advantage of giving such a communication was 
not sufficiently apparent, that was for the particular purpose 
I had in view. 

The arrangement I have shown, would, it is clear, I think, 
require but little modification to make it available for com- 
municating either way. ids 


Signalling Without Contact. 


If permissible, I should like to offer a little criticism on 
the paper read by Mr. Boult before the British Association, 
and which recently appeared in the ELEcTRICAL REVIEW. 

Mr. Boult makes a statement with regard to the present 
fog-signalling syetem, which is calculated to convey a wrong 
impression. He speaks of the driver assuming that the line 
is clear if he does not hear a detonator explosion. This is 
not substantially correct. What a driver assumes on 
approaching, or passing, fixed signals which cannot be seen 
in dense fogs, is that the fixed signals are at danger, unless 
he sees the fogman’s green hand-signal. It is a mistake to 
suppose that, in a fog, a driver goes blundering on, relying 
absolutely upon the explosion of a detonator to acquaint him 
of danger. If such was the case, could the late Sir George 
Findlay have written in the highest praise of the results 
attained ? 

Mr. Boult aims at giving, what, perhaps, no other inventor 
has previously seriously attempted, an invariable danger 
signal. This is most essential, although what would be 
better still would be an invariable danger signal except 
when an all right signal is to be given. A danger signal 
and an all right si in quick succession may be confusing. 
But can Mr. Boult claim an invariable danger signal? Can 
no circumstances be conceived in which his danger signal 
would not be invariable? Must not his danger signal, if 
his system is to come up to Board of Trade requirements, 
give a nearer approach to absolute certainty than may be 
attained by fallible humanity? Сап the duplication of 
fundamental parts be said to constitute certainty? The 
necessity for duplication implies uncertainty. The analogy 
of the detonator does not strictly apply. Nothing can be 
much simpler than a detonator. And because the failure of 
two such simple things may be remote, it does not follow 
that the same degree of remoteness applies to Mr. Boult’s 
system, for the fundamental of his apparatus are 
numerous, and nearly all more liable to failure than a 
detonator, consisting as they do of pivoted movements, 
tremulous bells, and battery cells, each in turn having 
fundamental parts. Nor does it appear that all the fanda- 
mental parts of Mr. Boult’s apparatus are in duplicate. The 
little semaphore arms are not. Moreover, are the permanent 
magnets on the road invariable? May they not lose in 
power in course of time ? 

I do not understand bow Mr. Boult can claim simplicity 
for his system. The fundamental principle is simple, but 
there is nothing simple about the apparatus and its circuits. 
In fact, the system would practi convert the cab of the 
engine into a signal box so far as electrical apparatus goes. 
The driver of an express train would require a man to attend 
to the signalling apparatus. Taking a length of line, with 
four block sections to the mile, and a train moving at 
60 miles per hour, the driver, in one minute, would po 
receive 30 signal indications, without counting duplicate 
spots and route indications. But what I think would be 
worse, would be the liability of the indicator being misread. 
With the road blocked ahead, the driver, when inside the 
distant, and before reaching the warning magnets, would 
have bis home semaphore showing off, and inviting him to 
ron on. 

Then as regards the route indications. Is not Mr. Boult 
wrong in suggesting that the worst results of a driver think- 
ing he was on the right road when he was not, would be loss 
of time ? What if one of the roads was to a bay platform? 

F 
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Mr. Boult’s route indicators are dependent upon electro- 
magnets on the road, and consequently liable to failure, and 
to give wrong indications—a serious matter. 

How is Mr. Boult going to deal with single lines? On 
many trunk lines there are short sections of single road. 


Mr, Boult has referred to the different senses which fail to. 


do all that is wanted, according to his standard of require- 
ments, and, in conclusion, I would point out that there is 
one important sense, which the introduction of his system, 
or, in fact, any other mechanical syetem, would soon destroy, 
that is, the sense of alertness todanger, which is the secret of 
the success of the present system. 

C. M. J. 


LEGAL. 


Exxorric Oonstavorion Compare v. IMPEBIAD, Tramways COMPANY, 
Tum Ввітізн Тномвок-Носвтох Company (Тнівр PARTIES). 


THIS case was commenced on Tuesday before Mr. Justice Ocssnre 
Hardy in the Obancery Division. It was an action brought by the 
plaintiffs for an injanction to restrain the defendants, their servants 
and agents, from infringing the letters patent granted to Thos. John 
Handford, No. 9,527 of 1885, of which the plaintiffs were the holders. 
The infringement complained of was the use of electric motors 
supplied by the defendants on the Middlesbrough, Stockton and 
Thornaby tramways. The British Thomson-Houston Company were 
added as third parties, but they were treated as defendants. The 
patent sued u having expired, the plaintiffs asked for damages 
in lieu of the injanction they claimed in their writ. 

Mr. Fletcher Moulton, C. O., Mr. Boui/fleld, Q.O., and Mr. Grey 
appeared for the plaintiffs; and Ме. Oripps, Q O., Mr. Astbury, О O., 
and Mr. A. J. Walter for the defendants and third parties. 

Mr. Mouron, in opening the case, said the patent of Mr. Hand- 
үе related bi dynamos N пошна en cars or carriages for 
the purpose lling them. е invention was a special wa 
of mounting electric motors so as to obviate very great 15006 «87 
ence which would otherwise be met with in connection with their use. 
In the pleaded defences to the action there was a denial of infringe- 
ment, and an allegation of invalidity of the patent. 

es ASTBURY: The substantial defence is as to the invalidity of 
the patent. 

. MourTON said that that was substantially the great question. 
The objections to the plaintiffs’ patent were, he believed, as wide as 
usual, but the defendants did not allege disconformity. 

His Lonpeurp: That is a comfort. 

Mr. Moorron, continuing, said the defendants further alleged that 
the plaintiff's invention was not new, and that it formed the eubject 
matter of a prior grant which was in the Patent Office, but not 
published. There had never been a decision on this point, bat those 
who were responsible for the defence said it was а good one. The 
third ph of the defence raised the question in another form, 
and said that the man who applies for, but whose patent is not 
published, is the true inventor. The defendants further said it was 
not subject matter for letters patent. 

DSHIP: Is that under a separate head or merely formal? 

Mr. Astsuny: We say there was no subject matter in this 
invention. It is important therefore. 

Mr. Movrron, continuing, said that the subject of Handford’s 
invention was the mounting of electric motors on electric cars. Of 
соптве, electric cars were driven either by a current which came from 
batteries situated on the car or by currents communicated from fixed 
conductors to the cars. The current had to pass round the dynamo 
in the car, and then it was made to revolve at a great number of revo- 
lutions per minute, and the power had to be communicated to the 
wheels, which was the driving power, and the consequence was that 
it had to be communicated by gearing straps, or something of that 
kind, so as to drive round the »xle of the wheel. A dynamo was 
always very massive, heavy, and bulky, and it had to revolve with 
great accuracy. In the first place, it was necessary to have the 
dynamo, which acted as a motor, so mounted that disturbance did not 
throw it out of gear. The method of fixing the dynamo to the car 
invented by Mr. Handford had, he believed, been universally adopted 
in electric traction for getting over the difficulties he had mentioned. 
Ths dynamo, which acted as a motor, was so mounted that the 
disturbance did not throw it out of gear, and that shocks 
produced as little effect on it as possible. Mr. Handford 
fixed his motor by baving it sleeved on the driving sbaft, and its 
armature worked оп а parallel shaft. If a jolt came to the driving 
wheel it did not give a jolt to the whole motor, which relieved itself 
by a slight rotation. If the motor was balanced on the axle а blow 
would be communicated to the whole motor. The rotation of the 
motor caused by a jolt was partly checked by means of springs which 
held the motor at one end, and another function of the springs was to 
prevent the serious jolt of the car. His learned friends said that 
that was not subject matter for letters patent. Well, if that was not 
subject matter for letters patent, what was? The learned counsel 
then referred in great detail to the plaintiff's complete 
specification in which the claim for the invention was as follows :— 
" The motor of an electric railway car or carriage having its fleld 
magnet centred or sleeved upon a driving axle, ite armature 
sapported directly upon the said fi:ld magnet, and having a shaft 


separate from the driving axle and gearing comm motion 
from the armature shaft to the driving axle. (2) The motor of an 


electric railway car or carriage, partly or wholly separated by springs 


. from the car body, carriage body or truck, and having its field magnet 


centred or sleeved upon a driving axle, its armatore supported 
directly upon the said field magnet, and having a shaft separate from 
the driving axle and gearing communicating motion from the arma- 
ture shaft to the driving axle. (3) The motor of an electric railway 
car or carriage centred upon the driving axle at one end, and baving 
spring supports at the other end." The learned counsel ssid that the 
utility of the invention could not be denied, and he did not think it 
could be denied that there had bsen inf t. 


electric motor that it should remain in gear with the driving wheel. 
He also desired to so arrange his motor that it was not exposed to 
rude shocks. Those objects were accomplished by the invention. 

In cross-examination Mr. Cripps, Mr. Doaarp Crank stated 
that the object sought to be attained in the attachment would not be 
the same whether the motor was eleciric or steam. In the steam 
motor the problem was a very different one, and the connection of 
the motor to the axle, to be worked successfully, required very dif- 
ferent conditions altogether; it was that the driviag- 
wheel should remain in gear and the motor should not be exposed to 
road shocks, and it was necessary in every case to suspend the 
so that it should remain in gear. In steam power that was 
with at a very early date, but the first attempts were 
Roughly speaking, the same objecte had to be attained with ei 

ectric power; but the great liability was as to sh 


Н 


HT, 
Af 


so far as that was concerned, most of the 1 ves were 
not free from shock. Undoubtedly an object was to reduce shocks. 
He (Mr. Olark) did not know that the supporting spring was an 


essential method of the plaintiff's arrangement, but some method of 


an armature supported on a field magnet. In an electric motor, he 
believed it was novel to have a shaft supported from the driving axle; 
he could not call to mind any electric motors that had had it. Ia 


of ths axle of 
dead weight indicated what the inventor was trying to 
do, that was, the avoiding of shock, which was shown by 
the springs, and making the motor one-sided. He (Mr. Olark) had 
seen an extract from the Official Gasstte of the United S:ates of 
America Patent Office, dated June 30th, 1885, and it showed the 
plan of what was now being claimed, but he found no description, and 
without that it would be unintelligible. Knowing it now, he could 
recognise it, but as the plan stood it would leave the whole thing for 
Invention, because, although shown sleeved at one end of the driving 
axle, and with the other end attached in some way to the frame, there 
was nothing to show that there was not a rigid frame; and in that 
case there was no invention wbatever. There was no sign of elastic 
attachment, which he (witness) took to be the whole essence of the 
invention. There must be an elastic attachment of some kind, : 
equivalent to a spring. 

Witwess, in answer to questions with reference to Rockensaun's 
electric motor, said it was not centred on the driving axle. It was 
bolted to the frame, and the invention which it was the object of the 
plaintiff to make, was not present. There was no centring in the 
sense of the word as used in plaintiffs’ specification. Eliminating 
the spring element, they had in Rəckenz:un’s а frame which wasn't 
sleeved to the axle, but the same as if they had the truck made with- 
out spriogs and the motor fixed to the frame. Во far as the field 
magnet was concerned, it was all one rigid mass. Directed next to 
Finney's electrical invention, Mr. Olark said the frame of that motor 
was attached to the driving axle; 16 was not sleeved on the axle in the 
sense in which the word sleeved was used; there must be some 
elasticity of movement, otherwise there was no sense in the word, 
and, therefore, in the plaintiff's case it must imply springs or spring 
connection. The point of plaintiff's invention was suspension of the 
motor, and that must be by spring connection or its equivalent. Mr. 
Olark, in reply to further questions, said that in Adams's invention 
the action was altogether different ; and it showed he had no idea of 
avoiding shock, the armature being in the very position where it 
would receive the worst usage. Adams missed the object of 
plaintiff's invention by his concentric and equal arrangement. The 
same spring attachment was found as in plaintiff's, but there was 
nothing in that, because it must bs attached in a certain way 
to do certain things. One of the obj.cts—he would not say 
the main object—of plaintiff's invention was to attach the field 
magnet in such a way that it would always leg 4 the same relative 
position to the wheels and armature, and not disturbed by the 
spring connection between the body of the car and the wheel, and to 
do that in such a way as to avcid shock. Адата’ invention bad 
actually been used in the United States, but it was not з 
in avoiding shock. It was quite obvious it would not do во. 

Mr. OLABE was also cross-examined by Mr. Criprs with reference 
to the Jensen (Edison) invention, and Hermann’s, Benn'e, Pyott'e, 
Garland's, Longstaff and Pullen's and Oryders In the case of 
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Hermann's steam road wagon, the motor for the driving power was 
sleeved or centred on the driving axle, along with the er and all 
the other parts, and the arrangement was inch that working оп a 
rough road, all the teeth of the gear wheels would be broken off. He 
quite admitted that the theory in this case was the same as plaintiff’, 
but it was applied in an utterly E way. The specifications 
to which his attention had just called came the nearest to 
plaintiff's, so far as the other elements of the invention outside the 
spring connection was concerned. In that of Lo and Pallen, 
all the weight was concentrated over the driving w and although 
there was a spring at one end, 16 would not produce the effect pro- 
duced by plaintiffs spring, for the same reason as Adams's arrange- 
ment did not. 
The heariag was then adjourned until next day. 


On Wednesday, 8th inst, the hearing was resumed. 

Mr. Осалгр Oran, re-examined by Mr. FrETOHER Моотлоя, 
gave it as his opinion that the plaintiff's invention was a practical 
one for overcoming defects in mounting electric motors. The 
problem of getting over practical defects for mounting steam motors 
was not the same as for electric motors—it was quite different. А 
steam motor was one in which all parts remained in the same posi- 
tion relatively to one another. With regard to electric motors, there 
was rotation round axles. It did not follow that a successful method 
of hd wien steam motors would be successful with electric motors. 
He had several specifications with reference to steam motors 

ut to him, and to the best of witness's knowledge they had all been 


ures. 
B They do not show the systems which have been adopted for sus- 
pen steam motors ?—Not опе of them. 

To best of your belief, did anyone of these specifications 
become common knowledge, or come into common use? — No; not 
one of these came into common use. 

Are they quite different from the plaintiff's specification ?—Yes, 


quite. 
ination continued: Hermann's was not a practicable thing 
at all ?—Quite impracticable. 

The WrrBESS was then referred to Bean’s specification, where he 
said the motor was not supported in the same way as the plaintiff's 
invention.—Ia Bean's arrangement the motor boiler and truck all 
shared the same oscillations, and the consequence of that was that he 
NA gearing. He could not run the thing with 
too ng. 

In Pyott's there was a rigid truck. The essence of his invention was 
to make a truck with adjustable wheels. The object of his construc- 
tion altogether was to allow a rigid bogey to run round a curve, and 
ма ылги in this case was attached to a rigid bogey. That 
not the 


shoeks. 

x it in that respect Adams?—Yes; in that respect it is like 
Adams. 

Re-examination continued: In his opinion, Cryders' invention was 
not practicable for many reasons. All the suspension systems pre- 
sented difficulties in getting steam supplied for the cylinder. 

Mr. Jas. Втпивовию, examined by Mr. Mouton, said he had 
studied carefally the plaintiffs specification. In his opinion it 
clearly described the invention which the previous witness had referred 
to in his evidence. The invention was a useful one. He bad given a 
In his opinion, the нен ете р. vod 5 

e tiffe invention proved of ex 

utility in connection with electric traction. It was enor- 
mously used. The problem solved by Handford was so 
arranging a motor that it got a minimum of shock and a 
minimum of communicated motion, and that was most desirable for 
the motors in use in the year 1885. The invention of Handford 
consisted of a combination, and although sleeving a body on an axle 
was known, and springs were also known at the date of the patent, 
the combination was new. There was nothing in the drawings which 
had been put in to teach him the plaintiff's invention. They did not 
show the essential mechanism of the plaintiff'sinvention. There was 
nothing in those drawings which showed the s support. He did 
not think that the public could have learned plaintiff's invention 
from those drawings. In Reckenszun' the motor was not in any sense 
sleeved on the driving axle. In Finney's the motor was rigidly fixed 
to the frame. There did not appear to be any springs in the whole 
affair. It could not be said that that was the plaintiff's method of 
c далыда at all. That was exactly what it was not. In Adams's the 

т was put right on the top of the axle, оп the centre of the axle, 
so that all the shocks were communicated to every part of the motor. 
In ba M ese there бо. not зоа be а worse heaton of 
sup e springs there used were not in any sense springs 
shi ral Handford. 4 

Oross-examined by Mr. Cripps, the witness said that springs would 
be Коне essential for electrio motors оп tramcars. The spring, 
w was the essence of the plaintiff's specification, was not indicated 
in Reckenzaun’s, 

Re-examined by Mr. BovusrigLDp, the witness repeated that the 
features of the plaintiff's invention were sleeving on the driving axle 
and spring suspension from the moving car. In the other cases 
which been put to him, the problem which plaintiff dealt with 
was not dealt with. 


think they would have helped you to a solution of this problem as to 
how to attach an electric motor most advantageously to a thing like 
a tramcar with a body supported by springs on ө ?—No, I don’t 
think so. 

CounsaL was preceding to question Lord Kelvin with reference 
to the Jensen (Edison) invention, when | 

Mr. Овїррв asked if it were worth while? 

Mr. Bousrrecp said that in that case he would go on to Adams. 

His LogpsHiP: The witness has said, subject to cross-examination, 
tbat there was previous to that time nothing in common knowledge; 
I think you ned better leave it there. 

Mr. Bousrimxp, to witness: Given that thing to be solved, what 
do I ^n taking one of two or three illustrations, of Finney’s 
me 

Mr. Onmrs said they had the actual specifications. 

My. BousrrBLD said he wanted to take the matter shortly, and 
to classify the different specifications which had been suggested as 
anticipations, 

Mr. OnrPPs objected to the form of the question, which was not 


p s 
Mr. Восвғтвгр: Lord Kelvin, is a method in which a motor is 
idly fixed on to a framework, rigidly attached to the axle with the 
wheels, in your view the same as plaintiff's? 
Mr. Овіррв: We are all agreed it із not. I certainly have not 


8 it. 

r. BousrIMLD: Oan you t out, Lord Kelvin, any difference - 
between F'inney's meth a method such as I have described ?— 
In Finney's method there are no springs. А 

Take the case of a pair of axles with bearings, carrying a rigid 
framework and а motor rigidly carried on that framework, that. you 
say does not suggest the plaintiff's ?—No. 

Oan you distinguish Finney from a thing of that sort that I bave 
just put to you ?—Perhaps you will tell us in your own way in 
reference to Finney. 

His LoBpeHIP: Lord Kelvin, in your view, what is the difference 
between Finney’s and the plsintiff's ?—That there are no[springs. 

Mr. BoUusriBLD: Can you see any one of these specifications which 
is like the plaintiff's ?—No. 

Oross-examined Mr. Onters: I understand the point of dif- 
ference you refer to ie, that you don’t find the springs in these other 
cases which have been put to you ?—Taat is one essential difference. 

And youlook on the the spring as an essential feature of the 
plaintiff's invention ?—Yes. Without springs, it would be the play of 
Hamlet with the part of Hamlet left out. 

Mr. Јони Агих. Henny BLACKBUBRN, manager of the plaintiff com- 
pany, was next called as a witness, He said he had a very large 
experience in the working of electric motor traction, and for the last 
four or five years had been more or less engaged in investigation as 
ee of motors which had been in use from time to 

me. 

Mr. Onrers did not see what that went to show in this case, and 
the witness left the box. 

Mr. BousFIELD then addressed his Lordship. Не said he thought 
the problem before this inventor was a fairly clear опе; he came in 
ata time when it was thought that electricity could be usefully 
applied to tramcars, and the problem was, how to avoid shock ? 
Plaintiffs method had been the only successful one, and it had been 
universally adopted. 

Mr. Onrers opened the case for the defence. His first point was, 
the matter was one of pure constraction, and nothing else, and that 
question was whether, in claim 1, the inventor had not disclaimed— 
to use a common expression—the spring element in the invention. 
He argued, on the evidence so far before the Oourt, that the spring 
element was an essential element of plaintiff's invention, because in 
the has cba ane riri саша гота оше оа a 
but when they came to the end, there were found three claims, 
based on the spring element, and in claim 1 not so, yet the Court 
was asked to read the spring element into claim 1, from which he 
(counsel) contended it was specifically eli Mr. Orippa, 
apart from the question of construction, contended that the 
four elements, other than the spring clement, which tiff 
claimed had been anticipated in specifications to which the 
attention of the Court had been called, and he farther argued that in 
certain other specifications there was the equivalent of plaintiffs 
spring attachment. 

The further hearing was adjourned. 


TEVBMAN v. VANDERBURG. 


Im the Queen's Bench Division, Dablin, on Saturday, before Mr. 
Justioe Boyd, the case of P. J. Tevenan v. J. Vanderburg came on for 
hearing. It was an applicationon behalf of the plaintiff for an order 
that he be at liberty to issue a writ for service ont of the jurisdiction. 
Mr. John Bartley said that the plaintiff, who resided in Dublin, was 
employed by a Mr. Вах, who resided at East Molesey, Surrey, to do 
clerical and agency work with him for the intended defendant, 
who resided at 55, Thistle Road, Newington, London, and had his 
place of business at 21, Mincing Lane, London. Mr. Bax came 
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to Ireland as agent for Mr. Vanderburg, bis father-in-law, in order 
to work up contracts and business in connection with lighting by 
electricity in Dublin and in Ireland generally. He employed the 
plaintiff at a salary of £6 per week, of which £93 бе. 9d. was still 
due and unpaid. Sax also agreed that the defendant would pay him 
for board and lcdgiog £3 per week, and on foot of this £20 74. was 
still due. The contract was made in Ireland, and the work was all 
done here, where the ection could be most conveniently and cheaply 
tried. The total sum due was £113 168. 3d. 

Mr. Justice Boyp made the order cought. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
| Werz nome Nov. 8TH, 1898. | Wrex snpixa Nov. 77H, 1699. 


Adelaide Value £1,148 | Adelaide .. Value £180 
Bombay  .. - ae T 54 | Alexandria M. is e .. 106 
Boulogne .. 1W| » Tcleg. wire. .. 89 
Brisbane  .. she T . 414 | Amsterdam е: vs oe 88 
Calcutta eo es ee oe | Antwerp ee ee ee oe 90 
Ca е Town ee ee ee ee 60 і Beira oe ees ae ee 75 
Colombo E ue . 995 | Bombay  .. ©» xs = 36 
Durban eo oe es ee 115 Boulogne Жл ee „+ ee 40 
East London 5 ss .. 851 | Brisbane. Teleph. cable .. R90 
Gothenburg. Teleg. mat. x 22 Buenos Ayres os sà ee 2,826 
Hamburg та Р .. 120 | » Teleg. mat. 925 
Launceston.. 855 56 Ед 90 | Calcutta we га T F6 
Madras T T "s iu 76 | „  Teleg. wire .. 104 
Malta "T - d. as ef | Cape Town .. s ВЕ oe 877 
Melbourne. Teleg. mat. .. 491 | Channel Islands. Teleg. poles 120 
Montreal А ©» - .. 128 | Colombo. Teleg. mat. РА 10 
Ostend à v " V 64 Copenhagen. Teleg. wire. 23 
Rosario is © s . 9489 Demerara. Teleg. cable „„ 448 
Rio de Janeiro .. us € 65 Ra Teleg. mat. 2s 57 
St. Petersburg .. Js V BO Durkan s he kg S 141 
Shanghai vs on ee 156 | 5 Teleg. mat. .. 8,166 
Stockholm. ia c . 470 d Teleph. mat. .. .. 160 
Sirlina. Electric detonators .. 63 East London - ex . 257 
Bydney ee oo ee . 655 Gothenburg.. T ++ .. 116 
Wellington.. as а . 949 Hamburg a Ei .. 121 
Yokohama .. 2x Mt . . 2, 216 - Teleg. mat. . 485 
Hobart. Teleg. wire . - 19 

Hong Kong .. 40 


РА Teleg. mat. a 24 
Jamaica. Teleg. mat. ae 14 
Madras А a кз " 
Mauritius. Teleg. stores 
Melbourne .. © a "Pu 
Ostend es ee es ec 80 
Port Elizabeth or "à 
Rangoon. Elec. mining machy. 1,000 


Rotterdam. А . 175 

Shanghai. en өзә . 394 

Singapore .. oe T ve 87 

Stockholm. Teleg. mat. . . 167 

Sydney T ‚> vs .. 1,891 

» Teleg. mat. "S 76 

Tokio. Teleph. cable. . . 1,278 

Valparaiso. Teleg. mat . 14 

Wellington .. 24 - i 112 

Total oe £9,008 Total ae £15,974 


Foreign Goods Transhipped. 


Brisbane, Teleph. appar. Value £65 
Piraeus. Electrical goods 28 


— 


Total eo £93 


— 


Allen & Co. v. Universal Process Company.— In the 
Westminster County Oourt on Thursday, November 2nd, Messrs. 
Allen & Co., electrical engineers, sued the Universal Prccess Company 
for work done for the defendants. It seemed that the defendants’ 
arc lamps wore out very rapidly, and the plaintiffs arranged to keep 
them in repair for £10 a уем, payable quarterly. This was exclusive 
of 30s. for putting them in repair at the start, and carbons. Durin 
the first quarter defendants telephoned to them to tend round an 
see to the lamps whenever required, and attention was then given. 
For some time telephone messages were received during the second 
quarter, but afterwards no communications were received, and 
when asked for payment they said plaintiffs ought to have sent fort- 
nightly to do the work. Plaintiffs’ answer to that was, that having 

ut in special carbons the necessity for repair did not so often occur. 
defence was that the plaintiffs should have sent periodically but 
they did not.— His Honour said the practice seemed to have been for 
the plaintiffs to have been sent for, and thought the contract might 
have been ended at any time but it had not been.—Judgment for the 
plaintiffs for the amount claimed, with coats. 


Bankruptcy Proceedings. — On 3rd inst. 8. F. 
Walker, electrical engineer, Cardiff, wae again examined at the 
Cardiff Bankruptcy Court. Mr. Belcher, who appeared for the 
trustee, complained that debtor had not complied with the order 
made upon him at the last Court to supply details showing how 
he made up the totals in his deficiency account. Mr. Gilling, 
for the debtor, pleaded that the bankrupt һай misunderstood 
the order. Debtor was further examined by Mr. Belcher with refer- 
ence to bis furniture at Severn Road and Bath, which was claimed 
by his wife. Debtor said all the furniture was bought by his wife 
with money supplied to her by her mother. He was prepared to 
supply an inventory of the furniture. He denied that he had a 
valuable scientific library. The books consisted mainly of the records 
of a number of societies to which he belonged. The examination 
was adjourned, debtor to supply the required accounts by December 
Ist. 


At a sitting of the London Bankruptcy Court, beld on the 3rd inst., 
before Mr. Registrar Brougham, Archibald Edward McKechnie, 
described as of Newton Road, Bayswater, applied to pass his public 
examination upon accounts showing lisbilities £908 and assets 6s. 
In the course of hie eviderce the debtor said that for some years 
after 1880 he was in America, and was aseisting in the promotion of 
various electrical companies and the development of electrical 
patents. He made £10,000 cut of those patents, but sunk £7,000 in 
an unfortunate railway investment, and had spent the remainder. 
Witness came to England in July, 1896, with £2,000. Since his 
residence in this country he had lost £370 in connection with a 
tcheme to form a company to put a new cycle lamp on the markef, 
and now his money having all run out, he was dependent upon loans 
from relatives. The examination was ordered to be concluded. 


Catalogues, &c.—Mesers. Green & Boulding, of Bunhill 
Row, E.O., send us an illustrated pamphlet (dated October, 1899), 
descriptive of the Buffalo automatic injector which they claim to 
embody all the essential points of an efficient and economical boiler 
feeder. The same list describes the Tripp metallic packings. 

The Unbreakable Palley and Millgearing Company bave sent usa 
circular of their wrought-iron split pulleys and adjustable swivel 
bearings, and a reproduction from a photograph of friction clutch 
countershafts in swivel bearings made by them for a firm of 
Manchester engineers. 

Messrs. O. Nurse & Co., of Walworth Road, S. E., have issued an 
illustrated price list (312 pp.) of engineers’ and joiners’ tools and 
machinery of all kinds. The book is very fully illustrated with cuts 
of a large variety of tools and other articles. 


Copper.—We gather from a daily paper that Messrs. 
James Lewis & Son's monthly report on copper, dated November lst, 
contains the following : — 


Confidence in the ability of the Amalgamated Copper Company to maintain 
values at their present level has been somewhat severely shaken by the weak- 
ness of the American market and the pressure to sell American electrolytic 
copper to European consumers at lower prices, the fall in the quotation for 
Lake copper to 173 cents on the 20th ult. inducing a raid on the market by 
dealers and speculators, which brought about a fall from £75 165. За. on the 17th 
to £72 178. 6d. on the 24th. With some of the leading sellers buying back at the 
decline, and American support, а reaction to £74 8s. 9d. followed, but values 
subsequently fell away again to £72 10s. on the 31st. Closing values are £73 5s. 
for cash and £72 10s. for three months’ prompt--a fall since the 2nd ult. of 
42 16s. 3d. and £3 7s. 6d. respectively. The detrimental effect of the large ship- 
ments of Chili copper out of stock here to Baltimore and New York for conversion 
into electrolytic copper5, 170 tons to date—is now apparent in the large quantity 
of the latter quality offered for sale, competing with English best selected ingots, 
which were becoming very scarce and for which a premium of £7 per ton over 
standard had been paid. Fer best selected ingots there is a good demand, with 
buyers at £80—Birmingham terms- for November, and sellers at the same for 
December and January delivery. Lake copper in New York has fallen to 17 
cents рег pound, at which a large sale has been made by the Calumet and Hecla 
Company to American consumers. This represents а fall of £6 18s. in the 
course of the month. Electrolytic has been largely sold for export to the 
Continent at low prices and still presses for sale, English consumers show- 
ing little inclination to buy except for their immediate wants. The shares of 
the Amalgamated Company have sold down to 86 dollars. As а result of the 
control by this company of the Anaconda Copper Company, it is stated that the 
latter will not issue any report of its operations for the year ending June Sith 
last—holders of the shares in this country being kept in ignorance of the 
company’s position. 

The Copper Market in October.— Messrs. H. R. Merton 
and Co.'s circular of November 1st shows that during October stocks 
have declined by 1,524 tone, and that the price of standard copper 
has likewise fallen—£2 17s. 64. per ton. The stocks on September 
30th totalled 28,328 tone, and on October 31st 26,804 tons. The 
supplies in October amc unted to 19,799 tons, but of this total no less 
than 2,994 tons found its way to America, so that the supplies for 
consumers in this country only reached a total of 16,805 tons. As 
the deliveries on this side totalled 18,329 tons, the fall in stocks was 
1,524 tons. It is remarkable that the shipments to America were 
bigher than any yet recorded in one month, since this noteworthy 
feature of the present position of the copper market came into 
existence. Messrs. H. R. Merton & Co. now devote a special column 
of their return to ‘Shipments of ‘Standard’ to America," and from 
this we take the followiog figures:— 


June s is 1,875 tons. 
July Yd АЕ .. 600 „ 
August... T "T — „ 
September iu 2,276 „ 


October ER ee .4. 2,994 „ 
Total =... 7,645 tons. 


It would be remarkable if the country which produces more than 
one-half of the copper supply of the world were unable to increase 
the output of its mines sufficiently to supply the home demand—and 
most people see in these purchases of copper on American account 
on this side of the Atlantic, merely attempts to rig the market in 
favour of the New York syndicate. The success in this direction 
has not been very striking, for in spite of the 7,645 tons shipped 
from this country to New York, or other American porta, the pr'ce 
of G.M.B.'s has fallen from £76 158. on May 318 to £72 176. 6d. on 
O :tober 31st, the fall having occurred cbicfly during the last two months. 
We hope that this downward tendercy in the price will continue until 
copper has again reached its normal level of value. The supplies cf 
ое in Octcber amounted to 19,799 tons, and were made up as 
ollows:— 


From North America .. 28,135 tons 
» Spain and Portugal.. 2,548 „ 
„ OBL. aa bee .. 2,550 „ (to Europe and U.S.) 
„ Australia siy .. 1,800 ,, 
„ bother countries... .. 4,766 „ 


All of these, with the exception cf the shipments from North 
America, were above tLe-average for.the preceding 12 months, 
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the deliveries from the outside countries being just double those cf 7,000 нр. for the Central London Railway at their herd's 
recorded for October 1898. No new copper mining companies have Bash station, and a tower for the Metropolitan Electric Bupply 
been ficated during the past month in this country, but in America station at Willesden of 8,500 нр. capacity, in this latter case a com- 
the Stoddart Copper Company has been formed to purchase and work equipment of their vertical air and circulating pumps bave been 
properties situated in Aria nd. The military operations at the Ca included. At the Brighton electrical station а cooling tower has been 


and in Natal will hinder copper mining and development work 
that quarter of the world, and the activity spoken of by Lord Loch 
at the annual meeting of the Standard Bank of South Africa, is 
likely for the present to be entirely suspended. 


Correction.—In last week's article оп “ Electro-Pneu- 
matic Signalling,” we state on page 704 that the works of Messrs. 


McKenzie & Holland are at Gloucester.“ This should have been 
Worcester, 


Enclosed Rheostats.—The Ward Leonard Company, of 
America, has just taken out а new patent (October 24th, 1899), for an 
enclosed type of rheostat. This form has, we understand, become 
the favourite type for motor starters during the past few years. In 
the most approved form the resistance material is in the form of a 
reflexed ribbon which is embedded in sand, which sand is the filling 
material of a shallow box made entirely of iron or having one face of 
slate. The patent above referred to thoroughly covers the essential 
features of tbis form of rheostat box. A typical claim in the patent 
is as follows:— 

Claim 23.-—“In a resistance box, the combination of a box having two large 
arallel surfaces and а relatively narrow edge. one of the large surfaces being 
n the form of a cover, & resistance within the box arranged in steps or sections, 


terminals to which said steps or sections are connected, and a removable filling 
of mineral insulating material surrounding said resistance,” 


For Sale.—In our advertisement pages will be found par- 
ticulars of a sale of machinery, plant, and stock-in-trade of Messrs. 


B. F. Walker & Co. (in bankruptcy), at Cardiff, on 14th inst.; also of 
a sale to take place at Globe Werks, Leeds, on November 21st. 


Farious Driving.— Before Mr. Curtis Bennett on 
Tuesday, Henry Leitner, cf 207, Piccadily, was convicted of 
furiously driving an electric motor-car at Regent’s Park, the alleged 
rate being 19 miles an hour. Mr. Leitner had been cautioned a few 
days before, and he promised not to offend again. Mr. Curtis Bennett 
fined him 20s. with 2s. costs. 


Good Dividend.—Tke Allgemeine Electricitits Gesell- 
echaft, of Berlin, is declarirg a dividend of 15 per cont. for the past 
financial year. 

Hart Accumulators.—The Edison & Swan Company 


bave just concluded an arrangement with the Hart Accumulator 
Company, whereby they are granted the sole agency for this firm’s 


accumulators and manufactures in Glasgow and Dablin Any 


inquiries for the Hart cells from there centres, the Edison & Swan 
Company ask, should be sent to their Glasgow and Dublin branches, 
153, West George Street, Glasgow, and 12, Dawson Street, Dablin. 


Liquidations, Dissolutions, &c.—A petition presented 
by a creditor (George Trenam, 7, New Court, Liocoln's Ion), for the 
winding up of the Milver Portable Electric Battery Syndicate, was 
before Mr. Justice Wright on Ist inst., and was adjourned to 
November 15th. 

A meeting of the Shropshire Electric Light and Power Company 
will be held on December 4th at 9, The Square, Shrewsbury, to hear 
an account of the winding up from Mr. W. W. Naunton, liquidator. 

The London аза Lancashire Electric and General Engineering 
Company, will meet at Broad Street Avenue, E. O., on December 4th, 
for а similar purpose. Liquidator, Mr. F. A. Franklyn. 

The London Gazette contains notice of the release of liquidator 
(Mr. Bsmuel Wheeler) in the case of the Collier Audible Telephone 
Company, Limited, of 54, Coleman Street., E. O. 

Oreditors of the Thames Ironworks and Shipbuilding Company 
(old company), must send particulars of debts, &«., to the liquidator, 
Mr. H. P. Hussey (Orchard Yard, Blackwall) by December 16th. 

Messrs. J. Pearson, G. Normanton, N. Brocke, W. Emmott and 
others, trading as the Electrical las yrs and Light Regulating 
Syndicate, have dissolved partnership. W. Emmott aud F. Whiteley 
will continue the business under the old style. Debts, &с., to be 
spas and paid by Mr. G. M. Riley, solicitor, Post Office Ohambers, 

эх. 


Single-phase Motors.— With reference to an article on 
the Heyland single-phase motors that recently appeared in our 
columns, Mr. A. О. Eborall has asked us to state that the starting 
resistance for these motors can be of any usual pattern, as no special 
construction is needed. The particular resistance illustrated is a 
standard construction of the Helios Company, of Köln-Ehrenfeld. 


Trade Announcements.—Messrs. Nisbett & Sutherland 
bave taken into partnership Mr. E. Marcuson, and will henceforth 
trade under the style of Nisbett, Satherland & Marcuson, at the old 
addrese, 61, Chandos Street, Strand, London. The firm make a 

Speciality of storage batteries of exceptionally light weight. 
. . Messrs. Hiscock & Middleton, electrical engineers, of 164, Forest 


Lane, Forest Gate, E., have given up their premises at East Street, 
Barhing. 


Wheeler Condensing Plant.— The National Supply 
Company, of Preston, have decided to adopt the Barnard-Wheeler 
cooling towers for the extension of the condensing plant at their 
station at Preston. It will consist of the above-mentioned cooling 
towera with fans for forced draught, capable of cooling the circulating 
water for the Willans engine of 1,500 m P., а Wheeler surface con- 
denser, and а set of elcc'rically operated air and circulating pumps. 
The above firm is exceedingly busy at the present time with the 

tallation of cooling towers, having just finithed the erection of one 


erected on the roof, of 2,500 E P., being an extension of the existing 
tower, which is of equal capacity. At the Belfast Corporation, 
electricity works a tower of 2 Н.Р. is in process of erection, and at 
the Croydon station a tower of 800 н.р. has been erected over a part 
of the existing cooling pond. The Wheeler Condenser and E 

ing Company have also in hand at the present time towers for the 
London United Tramways, at their new power station at Ohiswick, 
of 3,500 EP.; for the Sunderland electricity works, of 3,000 ир. . 
capacity; and for the Isle of Thanet light railways, of 2,500 E. P., 
besides a number of other towers of smaller capacity, and in each 
case the above firm are supplying their well known surface conden- 
sing sets in conjnnction the towers. 


ELECTRIO LIGHTING NOTES. 


Austria.—A Dresden firm is establishing a central 
atation in the town of Ybbsits (Lower Austria). The water-power 
of the Notbach is being applied, the plant comprising two turbines 
and three dynamos. 


Bala.—The District Council has adopted the resolution 
which was passed by a ratepayers’ meeting there lately, and has 
appointed Mr. Peers, consulting electrical engineer, of Manchester, 
to make a report on the subject. 


Barmouth.—The District Council has decided to apply 
for a provisional order for electricity supply, and has appointed 
ane F. J. Warden-Stevens consulting engineer, to report on a suitable 
scheme, 


Barnard Castle.— Тһе District Council on Saturday 
last agreed to support the application of the Northern Counties Elec- 
tricity Supply oompany for a provisional order empowering them to 
provide an ins on at Barnard Oastle, subject to the Oouncil re- 
taining the right to have included in the order such reasonable 
clauses as they may deem necessary in the public interest. 


Battersea.—The Vestry, on Wednesday, decided to 
enlarge the scope of the electric lighting scheme to the extent of 
increasing the expenditure by £5,361 for mains and lands. It was 
also resolved to issue advertisements inviting tenders for the supply 
of arc lamps and lamp columns. 


Berwick-on-Tweed.—The Corporation is considering 
the question of electric lighting, and Mr. A. A. Campbell Swinton 
has been retained to advise it. 


Birmingham.—The electricity supply failed, for the 
first time, for about 14 hours on Monday last, and in some parté of 
the city it was cut off all night. The difficulty was said to be due fo 
the blowing of a main fuse in the electricity works. 


Blackpool.—The electrical engineer has reported to the 
Lighting and Tramways Committee in favour of extensions of the 
electricity works, at an estimated cost of £42,515. The scheme 
includes plant for both lighting and traction, as well as a sto 
battery for use in connection with the latter. Mr. Qaim looks upon 
economisers as a convenient means of overcoming faulty design; he 
therefore intends to dispense with them, and to instal quick-steaming 
boilers having sufficient heating surface in themselves. A 1, 200-Kw. 
steam alternator is recommended as a suitable unit for the present 
and future extensions; as the maximum lighting load is at present 
1,200 KW., a large increase is evidently looked for. Two 300-xw. sets 
are included for traction, and a 400-ampere battery. Ten 50-xw. 
transformers, and three new sub-stations are to bs installed. The 
Committee has approved of the report, which will be laid before the 
Council very shortly. 


Bolton.—Ool. J. T. Marsh, R.E., Local Government 
Board r, held an inquiry on Tuesday last with respect to an 
application by the Oorporation for leave to borrow £100,000 for 
electric lighting purposes. Supply was begun in 1834, since when 
£68,222 has been expended. The present loan is for extensions, as 
follows :—Buildings, £11,911; condensing plant and oooling tower, 
£6,811; boilers, pipes, engines and generators of 2,400 Kw. output, 
£47,524; maius, £23,536 ; transformers, £7,325; meters, £5,634. The 
plant at present installed ів of 3,000 H P.; there are 43,740 lamps 
connected, and the output in 1898-9 was 416,635 B.T.U., yielding 
a net profit of over £1,200. There was no oppositian. 


Bombay.— The applications for permission to establish 
stations and lay down cables, &c., for the supply of electric light and 
power in the city of Bombay have been referred to a Committee of 
the Corporation for consideration. Indian Enginecring says that the 
sense of the Commissioners was that it was essential in the interests 
of the public that they ought not to create a monopoly by accepting 
the application of one party only. 


Brookwood Asylum.—Application has been made by 
the Surrey County Oouncil for a loan of £71,270 for the purpose of 
enlarging the Asylum at Brookwood, which is now filled to ото: fow- 
ing with pauper lunatics. The plans as laid before the Pablic 
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Works Loan Commissioners include an installation of electric light at 
a cost of £5,700, three new engines being required of 100, 60, and 
90 n.r. respectively, to supply current for 900 16-0.P. lamps. 


Brierley Hill.—The London Gazette for 7th inst. con- 
tains notice of the application of the Urban District Oouncil for a 
provisional order. 


Calcutta.—Proposals are on foot for putting electric 
light and rotary fans in St. Paul's Oathedral, Oalcutta. An Indian 
excLange says that the fans will be especially welcome, since the 
pee punkahs render the preacher invisible a£ every stroke! A 

ial is now being arranged. 


 Charlcombe.—The Parish Council is desirous of obtaining 
an electricity supply from the Bath Corporation Works. 


Chertsey.—The District Council has consented to allow 
the Woking Electric Supply Company to obtain a provisional order 
for lighting the western boundary of the district, without opposition, 
and has under consideration a similar application, covering the whole 
district, from the Electric Power Distribation Company. 


Cork. — After some vacillation and misunderstanding, the 
Corporation has finally accepted the recommendation of the Public 
Works Oommittee that 600-watt arc lamps be adopted for the lighting 
of the town, to burn all night. 


Dundee.— Reporting recently toa meetir of the Tram- 
way Committee, the city electrical ‘engineer intimated that in 
consequence of the backward state of the new buildings and the non- 
delivery of new plant, the existing plant would be insufficient to cope 
with the coming winter demand, and suggested that no further con- 
- sumers should be added to the list. The committee resolved to give 
public notice that the department would be unable to receive appli- 
cations for the supply of electrical energy until further notice. 

The first annual supper of the employés of the electricity station 
was held on the 1st inst. at the Royal British Hotel.  Ex-Provost 
Brownlee presided, and he was supported by Mr. W. H. Tittensor, 
chief engineer, and his assistante. 


Durham.—4At a meeting of the Town Council last week 
the Electric Lighting Committee presented a report stating that of 
four offers received for taking over the provisional order for electric 
lighting in Durham, they considered none so favourable as that of the 
County of Darbam Electrical Power Distribution Company. This 
company offered to supply electricity for public lighting at 244. 
per unit, and for private lighting at 7d. per unit for the first 100 units 
and 24d. beyond this quantity. The company undertook, in con- 
janction with the British Electric Traction Company, to promote a 
light electric railway from North Road, Darham, vid Neville’s Cross, 
to Brandon. It was decided that the Oouncil transfer its powers 
under the Electric Lighting Acts to the County of Durham Elec- 
ш um Distribution Company upon the terms mentioned in 

eir offer. 


Ealing.—The accounts of the Electricity Department 
for the year ending March 31st last show a net profit, after paying 
all charges, of over £65. The total capital diture amounts to 
£77,177 95. balf of which was devoted to the mains. The gross 
revenue was £8,771 16а. 5d., and the gross profit £3,624 бв. 9d. During 
the year over half a million units were generated. It is hoped that a 
large profit will ba realised next year. | 


Erd ington.— The District Council has resolved that 
application be made to the Board of Trade for a provisional order 
under the Electric Lighting Acts to арр сыну for public and 
private purposes within the district of Erdington. - 


Germany.—The Westfalischen Eleotricitäts Gesellschaft, 
of Dortmund, bas secured а contract to establish a large electric 
ower station at Berringhof (Ruhr). The plant will comprise three 
hips partes and ee Light s 115 of accumulators, and will 
supply electrical energy for and power purposes at Menden 
Frondenberg, and Wickede. л i 


Gloucester.—The City Council has decided to borrow 
£10,000 from the Capital and Oounties Bank on account of the 
amount required for electricity works. 


Great Yarmouth.—Mr. G. W. Willcocks, M. I. C. E., 
held a public inquiry on behalf of the Board of Trade on Friday last 
relative to an application by the Oorporation for sanction to a further 
loan of £27,000 for the extension of their electricity supply under- 
taking. The outlay is required for additional plant to meet the 
increasing demands of private consumers, to extend the electric light 
across the harbour to Gorleston and Southtown, and to supply motive 

wer to the tramways, which the Corporation are about to construct. 

be surveyor stated that the municipal electric light works in Yar- 
mouth were started in 1894 with 700 8-c P. lamps for customers, and 
some arc lamps for street lighting, This year the number of 80 P. 
lamps had increased to 18,900, and the arc lamps for street lighting 
to 62. The financial position of the undertaking had steadily im- 
proved, and in the quarter ending September 30ch, опе of the worst 
in the year, £77 was earned over and above all charges. He esti- 
mated the clear profit for the year would nof be less than £500. Mr. 
R. Martins, chairman of the Electric Lighting Committee, also gave 
evidence in support of the application. 


Halifax.—At about 7 p.m. on Monday last, according to 
the Bradford Observer, the electricity supply suddenly ceased, extin- 
guisbing the public and private lighting, and bringing the tramcars to 
& standstill. Supply was renewed after about an hour’s stoppage. 
The fault was said to be in connection with one of the generators. 


Hanley.—Major-General Crozier, R.E., inspector of the 
Lccal Government Board, held a public inquiry on Tuesday with respect 
to an application by the Town Oouncil for sanction to a loan of 
£5,000 2 electric mains, transformers, meters, &c. There was no 
opposition. | 


Hartlepool.—The Hartlepools Electric Tramways Com- 

y, Limited, is desirous of negotiating with the Town Oouncil for 

he acquisition of the electric lighting order which the Oorporation 
bas recently obtained. 


Heaton Norris.—Notice, signed by the clerk to the 
Heaton Norris Urban District Council and the town clerk of 
Manchester, appears inthe London Gazette, announcing the intention 
of the former Wody to tranafer its electric lighting provisional order 
to the Manchester Oorporation. 


Heckmondwike.—On Thursday last week Mr. W. К. 
Slacke, one of the inspectors of the Local Government Board, held 
an inquiry into the District Oouncil’s application for sanction to 
borrow £14,000, for electric lighting plant. It was stated that 
the British Electric on Company had agreed to take the еіес- 


Ingleton.—The Electric Light and Power Company 
having submitted tenders for the supply of electric light, the Oom- 
mittee recommended the Council to accept a tender for 30 16 oP. 
lamps, to be lighted, cleaned, and maintained all the year round for 
the Oouncil for the sum of £65 per year for three years. This was 
agreed to. 

Leyton.—On account of delay in the delivery of two gas 
engines, the question of providing pans fo cope with the growing 
demand has become urgent; the District Council has, therefore, 
authorised the purchase of two boilers, &c., ata cost of £1,368, to 


supply steam to one of the steam dynamos already ordered. The 
loan of £30,000, which was applied for in May last, has only been 
sanctioned by the Local Government Board within the last fortnight, 


and then only in part; this accounts for the urgency of the matter. 


Littlehampton.—The District Council is considering а 
proposal laid before it by Mesers. W. B. Lees & Co., D 
offering to obtain a provisional order and to lay down plant for sup- 
plying electricity to the town. 


Liverpool.—On 17th inst. a Local Government Board 
inquiry is to be held into an application of the Ойу Coancil for 
sanction to borrow £300,000 for the purposes of electric lighting. 


Llandilo.—The District Council has received a report 
from Mr. J. O. Howell upon the tenders sent in for carrying out the 
electric light scheme there. Mr. Howell selected two tenders, one 
ftom Messrs. Lowis & Fletcher, for overhead cables, and anotber 
from Mr. Bertram Thomas, for und Both tenders are to be 
adjusted to place them on the same basis. 


London, E.C.—At the sitting of the Court of Common 
Council last week, says the City Press, Mr. Algar (Oandlewick) zm 
up a report from the Streets Committee recommending that in a 
to ba introduced into Parliament next session a olawse should be 
inserted giving the сорок the power to deal with pipes, cables, 
wires, &c., under the public ways of the City. The Committee recom- 
mended also that a City inspector should be appointed, at a salary of 
£200 a year, under the Overhead Wires Act. The Oourt approved. 

The town clerk read a letter from the National Telephone Oom- 
pany, asking to bə permitted to lay their maine under the streets 
simultaneously with the Postmaster-General, whose application is 
under the consideration of the Committee. Mr Algar moved that the 
communication should be referred to the Streets Committee for con- 
sideration. Mr. Deputy Pannell (Bassishaw) having seconded the 
motion, it was carried. 

The Streets Committee recommended, relative to the Electric 
Lighting O:der Confirmation (No. 20) Act, 1899 (Oharing Oross and 
Strand Electricity Supply Oorporation, Limited), that Mr. A. A. 
Voysey should be appointed the electrical inspector under that order, 
and that the company should be asked to contribute £500 per annum 
towards the expenses of the inspector. 

With respect to applications from the Charing Cross and Strand 
Electricity Supply Co ion for permission to lay mains, &c., on 
the south side of Fleet Btreet, from the City boundary to the corner 
of Bouverie Btreet, and on the south side of Bream's Buildings and & 
portion of Fetter Lane, the Oommittee stated that they had informed 
the company that no objection would be offered to the proposed works 
on their satisfying the Oorporation that they had complied in every 
respect with the City of London Electric Lighting Order Oonfirmation 
(No. 20) Act, 1899. The work, moreover, would have to be done 
under the direction and to the satisfaction of the го сози. 

On the subject of а letter from the City of London Electric 
Lighting Oompany in regard to the proposed alteration in the 
standard pressure of supply, the Committee recommended as fol- 
lows:—" (1) That the condition agreed to by the Oourt on October 
5th, with regard to the price of supply, be adhered to, and the com- 
pany be infcrmed that in the event of any abnormal conditions 
arising, as suggested in their said letter, it would ba open to the said 
company to ask the permission of the Corporation to increase the 
price of supply; and (2) that the City of London Electrio Lighting 
Company be informed that the means of testing the public and private 
supply, ав at present exirting, are not satisfactory, and that a copy 
of a memorandum prepared by the electrical engineer on the subject 


Vol 45. Жо. 1,146, No U 10,1899] THE ELEOTRICAL REVIEW. 


759 


be forwarded to the company, with an intimation that an acceptance 
of the testing arrangements specified therein shall not prejudice the 
rights of the Oorporation under the Provisional Orders, 1890 and 
1891." The Court approved of the recommendations of the Oom- 
mittee without discussion. 

The same Committee presented a report relative to an application 
from the Pearson Fire Alarm Syndicate for permission to lay wires 
underground, in tubes, across Whitecross Street to the corner of Silk 
Street. The Committee recommended that the application should 
be complied witb, subject to the terms and conditious agreed to by 
the Court on Jely 27th last. The Court agreed. 

A special meeting of the Mile End Vestry is summoned for 
November 27th for the purpose of passing the necessary statutory 
resolution to apply for a provisional order to supply electricity for 
public or private purposes. 


London, 8.W.—There is trouble in store for the West- 
minster Electric Supply Company; the Vestry of Bt. George's has 
received complsints from a number of residents in the neighbour- 
hood of Eaton Square on the score of showers of grit and condensed 
steam from the chimney of the electricity works, and baa resolved to 
take proceedings. 


Lytham.—Mesers. Medhuret & Page have presented 
their re to the District Council as to the cost of establishing an 
electric lighting scheme for the town. The estimated cost of the 
installation is £24,000. The consideration of the report was deferred, 
after a short discussion on the main features of the scheme. 


Nantwich.—The District Council on Friday last decided 
to apply to the Board of Trade for electric lighting powers. Two 
schemes, one providing for the lighting of the district at a cost of 
£11,000, and the other for the lighting of the town at a cost of £7,000, 
are considered. The expert engaged by the Oouncil estimates 
that the larger scheme would produce a profit of £1,000 after the 
third year. 


Nelson.—The Corporation having made application to 
the Local Government Board for sanction to Lorrow £12,000 for elec- 
tric lighting purposes, Ool. J. Т. Marsh, R.E., one of the inspectors 
to the Department, held an inquiry there last week, to receive 
evidence in regard to the said application. The money is required 
ы «аі plant to meet the growing demand for electric light in 

wn. 


Northumberland County Asylum.—On the recom- 
mendation of the Asylum Committee, the County Council has decided 
to confer with Messre. Swinney, Morpeth, as to a scheme for lighting 
the Asylum with electricity. 


Nuneaton.—The District Council has decided to apply to 
the Board of Trade for a provisional order authorising the Ocuncil to 
pre the undertaking of the Nuneaton Electric Company, 

, and for other powers. 


Oldbury.—The Midland Electric Light and Power 


Oo is making proposals to the District Council for the supply 
of e icity in tbis di:trict. 


Poplar.—The Board of Works had under consideration 
last week a recommendation from the Electric Lighting Committee to 
the effect that the electrical engineer have power to dismiss any 
member of his staff, and that all appointments be made on that 
condition.” Inconceivable as it would seem to be, this very proper 
and business-like recommendation was vigorously opposed, and in the 
end was replaced by an amendment limiting the engineer's summary 
powers to employés on weekly or hourly wages, while other members 
of his staff may only be suspended and reported. The weakness of 
the latter system is well known to all who have had experience in 
practical work. The best thing to do now, apparently, is to pay ай 
y ess b = "= or hour, and so bring them within the meaning 

resolution 


Ripley.—The District Council has decided against the 
proposal to apply for a provisional order for electric lighting. 


Runcorn.—The District Council last Thursday resolved 
to engage an electrical engineer to report as to the supplying of elec- 
tricity to the town for power and lighting purposes. 


Seuthborough.—The District Council has decided not 
to concur in the prop application of the Tunbridge Wells Oouncil 
for the extension of the area of supply prescribed by its electric 
lighting provisional order. 


Stamford.— The Corporation is considering the question 
of establishing electricity works in the borough, and has appointed 
Mr. F. J. Warden-Stevens to advise in the matter. 


Tipton.—At a meeting of the Urban District Council of 
Tipton last week, Mr. Mason asked the clerk if any reply had been 
received from the Midland Electric Corporation in reference to the 

sed electricity station at Tipton. The clerk stated that he 

written to the company upon the subject, but had not yet 
received a reply. Mr. Mason said that since the company bad pur- 
chesed a site in the parish, four Birmingham firms entered into 
negotiations for the acquisition of land for the purpose of trans- 
ferring their business to the Tipton district. 


Trowbridge.—The District Council is considering the 
question of supplying the district with electricity. It is stated that 
а local firm may undertake the work. 

Warrington.—On Wednesday Major-General OCrczier, 


R. E., held an inquiry on behalf of the Local Government Board with 
reference to an apy lication of the Corporation to borrow £44,966 for 


electric lighting purposes, and £9,896 for the provision of а central 
der ot in Parr Street. Evidence was given by the town clerk and 
other officials in support of this application. 


Wolverhampton.—At a meeting of the Council last 
week a report was presented by the Electric Lighting Committee, 
stating that the Committee bad under consideration a scheme for the 
extension of the underteking, involving a considerable capital expen- 
ditare, which it was pro to submit to the Council in December 
next. Having regard, however, to the extreme difficulty in obtain- 
ing electrical machinery, except upon very long notice, owing to the 
fact that the leading manufacturers are exceedingly busy, the Oom- 
mittee desire the authority of the Oouncil to obtain and accept 
tenders immediately for two 700-14 Р. direct coupled steam dynamo 
sots, at an estimated cost of £11,000. This plant will form part of 
the scheme previously referred to, but it is absolutely necessary, in 
order that the plant may be installed previous to the winter of 1901, 
that tenders for the same shculd be invited and accepted imme- 
diately. The constantly increasing demand for electrical energy, 
both for lighting and power purposes, renders it extremely probable 
that the whole of the plant in respect of which the expenditure of 
£29,000 was sanctioned by the Council in October last, will be taken 
up in the course of the next few months. The Committee aecord- 
ingly recommended that they be authorised to forthwith advertise 
for, and accept, tenders as stated, and to apply to the Local Govern- 
ment Board for their sanction toa loan for the purpose. 

The Lighting Oommittee's report for the year ended March 81% 
last shows a net profit of £1,004. There are now over 21,000 lamps 
connected, while the energy supplied to private consumers has 
increalled by 44 77 per cent. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Barnsley.—The Town Council at a private meeting last 
week was in favourof prom a Bill next session to construct aud 
work tramways in Barnsley and the districte round about. It seems 
that powers have been already granted by the Light Railway Com- 
missioners to the British Blectric Traction Company. А Sheffield 
paper which advocates the municipsl scheme says :—" It is long 
since the company announced their intention of applying for further . 

wers for constructing additional lines in the distiict, in the direc- 
Han set out in the scheme of the borough sarveyor. They will not 
be able to proceed whilst the Town Oouncil’s application to Parlia- 
ment is awaiting decision.” It доза not say much forthe fair-dealing 
of the Barnsley Oouncil if, baving arranged one thing with the 
British Electric Traction Oompany who have incurred expense, it 


should at this late hour want to rescind its resolutions. 


Belfast.—The Council held a special meeting to con- 
sider the question of acquiring the tramway system and adopting 
electric traction. 


Cardiff.—It is a pleasing testimonial to the benefits of 

electric traction to find tradesmen and others petitioning that the 

roposed route vid Clifton Street and Broadway be not d 
Lon the tramway scheme. 


Croydon.—The Corporation having agreed to equip the 
overhead system of electric traction, have now resolved to the 
undertaking to the British Electric Traction Company, Limited. 


Dublin.—On 23rd ult. an electric tramcar knocked down 
two pedestrians (respective ages 60 and 58), injuring them botb, so 
that they had to be detained in hospital. The car driver has been 
charged with carelessness in the management of the car, and with 
causing the injaries. He was last week remanded on bail. We do 
not know what may be the measure of blame attachable to the driver 
in this instance, but we think that tramway ( fflciale should use their 
best endeavours to prevent reckless driving of electric cars, and bring 
erratic souls to bcok. 

On 30th ult. an electric car crashed into a cart which was sanding 
the streets. The horse was thrown, the driver of the cart was fung 
out, and injuries to his head resulted. Later accounts гау that the 
cart M to the tramway company, and that the horse had to be 
destroyed. 


Dudley and Sedgley.—A start has now been made to 
equip this tramline for electricity, workmen having commenced 
operations at the Dadley end of the line. 


Dundee.—The Tramways Committee last week con- 
sidered the question of tramway extension to the north of the town. 
It would be impossible to secure Parliamentary powers during the 
coming session of Parliament, therefore a scheme drawn up by the 
burgh engineer was meantime deferred. 


Farnworth and Kearsley.—The Urban District Council 
of Kearsley, near Bolton, bas resolved to join the neighbouring 
authority of Farnworth in the promotion of & Tramway Bill. Asto 
the working of the lines, an arrangement bas been made for a term 
of 21years. The Council bas instructed Mr. Ellis, the Bolton elec- 
trical engineer, to arrange with them respecting the equipment. 


France.—The central power station in connection with 
the new electric tramways in Sedan, is practically completed. The 
lines are expected to be open for traffic within a few weeks. 
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~ Glasgow.—The Board of Trade representatives, Colonel 
Sir Francis Marindin and Mr. Trotter, were to visit Glasgow on 
Wednesday to in the extension of the electric tramways recently 
completed from Glasgow Oross to Govanhill. It was expected to 
have cars running from Springburn to Govanhill yesterday. 

Last week the trolley pole of an electric car broke at a street 
corner, and the following car was requisitioned to push up behind 
so as to get it to Springburn depót. The second car succeeded in 
getting off the rails and blocked the other lines, so that traffic 

th ways had to be suspended for about an hour. 


Gomersal.—At the meeting of the District, Council last 
week, it was reported that the British Electric Trsction Oompany 
had made an agreement with a deputation of the Council to apply 


in the coming session for powers to construct a branch from Liver- . 


sedge to the Gomersal boundary at Birkenshaw, in connection with 
their electric tramway from Dewsbury to Cleckheaton, and to carry 
out the works within two years from the date of the order. A draft 
agreement to this effect was submitted, and it was understood that it 
would receive the seal of the Council after its clauses had been gone 
through in committee. 


Halifax.—New York Electricity for November 1st, says :— 
"Mr. Н. Whitley, vice-chairman of the Borough Tramway Com- 
mittee of the Halifax (England) Corporation, accompanied by Mr. 
Н. F. Street, electrical engineer, returned to England on the 21st ult. 
after a six weeks’ tour in this country. They had been investigating 
the subject of electric traction, and were deeply impressed with what 
they saw in our principal cities.” ; 


Hawali.—We read in the Western Electrician that con- 
atraction work on a new railway to be built on the island of Hawaii 
will soon be commenced. The road will be known as the Kohala and 
Hilo railway and will connect the port of Hilo, the principal city on 
the island, with Mahukona and Kohala. It will have s total track- 
age, including branch lines, of 130 miles, and will open to cultiva- 
tion a large fertile territory heretofore inaccessible on account of 
the lack of ortation facilities. The road is to be operated by 
electricity, which will be ted by water-power. Three power 
plants will be built, each plant to be of sufficient size to furnish 
power to run the entire road in case of necessity. Those plants will 
be located at either end and near the centre of the road. It is 
expected that the company will start with 100 20-ton cars and six 
electric locomotives, similar tothe type in use in the Baltimore and 
Ohio tunnel at Baltimore. The com bas been incorporated 
under the laws of the Hawaiian Ielands, and is capi d at 
$3,000,000, the greater part of the stock being held by Americans. 
American and Hawaiian capitalista are interested in the scheme. 


Hemel Hempstead.—It is stated that three parties (the 
British Electric Traction Company is one) have offered to lay down 
a tramway here. | 


Hungary.—The authorities of the Raab-Oedenburg- 
Ebenfurther Railway are about to carry out some experiments with 
electric traction, by means of accumulators, on the railway between 
Esterhezza, Kis, and Czell. 


Ipswich.—A meeting of owners and ratepayers has 
approved the Council's proposal to purchase and extend the tram- 
ways, and employ electricity for working them in connection with 
the lighting scheme. 


Liverpool.—The Walton District electric tram service 
was inaugurated on 5th inst. The route commences in Castle Street 
өң the junction of Lord Street, and proceeds down Lord Street, 

ong 
Scotiand Road, Kirkdale Road, and Walton Road to Spellow Lane, 
returning by the ваше thoroughfares as faras Byrom Strect, where 
the line turns down Dale Street and so into Castle Street. Probably 
something like 70,000 people travelled on the cars during the day. 
Eighteen cars are employed to secure a practically continuous 
service. 


Llanelly.—The Borough Council last week decided to 
adopt a scheme by which the British Installation Company will 
acquire powers to light the town with electricity and lay down a 
aystem of electric traction which will embrace the outlying villages 
of Felinfoel, Llwynhendy, and Pwll. The Council agree to dispose 
of their provisional order to the company, and will assist them in 
application in Parliament for the necessary powers. It is understocd 
та EA 05 will involve a total expenditure of between 480, C00 
an 000. 


London. — The Daily News says that next week the 
London County Council will receive from its Highways Committee 
а report recommending thaf, in connection with the project for em- 
banking the Thames from Victoria Tower Gardens to Lambeth 
Bridge, a double line of tramways, to be worked by underground 
electric traction, be constructed, at an estimated cost of £6,000, along 
Millbank Street, which, under that great improvement scheme, is to 
be widened to 70 feet. 


Manchester.—On Tuesday evening last, Mr. Ernest T, 
Williams, assistant electrical engineer to the Corporation of King's 
Lynn, gave a lecture to the members of the Union Chapel Mutual 
Improvement Society, Manchester, on The Rival Bystems of Elec- 
tric Tramway Traction.” Manchester hopes before long to possess 
electric trams, and for some time past a controversy has been waging 
in the city newspapers on the relative merits of the different systems. 
Consequently, a considerable interest was taken in Mr. Williams' 
lecture. Mr. Alderman Bax occupied the chair. He recommended 
the Manchester citizens to rest assured that in carrying out the 


hitechapel, across the Old Haymarket, and up Byrom Street, 


trolley system of tramway traction, the Electrical Committee of 


the Manchester Corporation were, under the circumstances, adopting 
the most suitable system for their city. The leo;ure was illustrated 
by means of lantern slides. 

The lease cf the tramways by the Manchester Carriage and Tram- 
ways Oompany expires in April, 1901. It is hoped, howaver, that 
arrangements may be effected with the company under which it may 
be possible for the Corporation to start ranning some of the elec- 
trically pro tramcars some time during the 1900. It any- 
thing should be accomplished in this direction, it is probable that 
the first cars will be run on the Cheetham Hill Road, Rochdale Road, 
and Bury New Road routes. Ол the invitation of the Tramways 
Committee, a large number of the members of the City Courcil and 
others interested inspected on Tuesday and Wednesday samples of 
the tramcars from which the type of car to be ultimately adopted in 
Manchester will be evolved. 


Manchester to Liverpool.— From the Manchester 
Guardian we gather the following notes regarding this proposed elec- 
tric railway scheme :—Another step towards the realisation of the 
scheme for an electric railway between Manchester and Liverpool 
has now been taken. A syndicate, with a capital of £40,000 in 400 
shares of £100 each, is being formed for the purpose of taking all 
the necessary steps in connection with applying for and obteining in 
the ensuing seasion of Parliament an Act for the formation and in- 
corporation of a railway company; for the constraction and working 
of a high-speed electric railway between Manchester and Liverpool, 
on what is known as Behr’s Monorail system." The preliminary 
prospectus states that “at present the Exploration Oompany, 

imited, of London, holds the right of option of acquiring Mr. в 
patents, but they have concurred with Mr. Behr in entering into an 
agreement with the syndicate, under which, in the event of the pro- 
posed Act of Parliament being obtained and the requisite capital 
subscribed, Mr. Behr and the Exploration Oompany bind themselves, 
at the request of the syndicate, to grant to the railway company to be 
formed, a license for the ase of the invention for the purposes of the 
railway on any one of the following terms at the option of the 
directors of the railway company :— 


1. A cash payment of £60,000, to be made when the railway is opened 
throughout for public traffic. 

9. Twelve yearly payments of £6,000 each, the first to be made when the rail- 
way is opened throughout for public traffic. 

8. A yearly royalty to be paidin perpetuity by the railway company of 96 per 
cent. of the net profits in each year, after payment out of the profits of each 
узаг of 5 per cent. on the paid-up share capital of the railway company for 
each year, 


Under the above agreement, and as part of the terms of the 
assent of the Exploration Company thereto, and as remuneration for 
their trouble and services in connection with the business, that com- 

is to be entitled to one-third of all net profits of the syndicate after 
the holders of the original share capital of £40,000 shall have received, 
either by way of dividend on their shares or in any other form from 
the syndicate, either by distribution of capital, or asseta, or otherwise, 
an amount equal to the &mount paid up in cash on the £40,000 of 
Bbare vs wer In order that the survey of the line may be completed, 
and the Parliamentary plans be prepared and deposited within the 
time prescribed by the Standing O.ders, the survey has already bsen 
commenced, the Exploration Company having become respon ible fcr 
the cost, which, with tbe other expenses incurred in connection with tle 
business, are to be repaid by the syndicate, It is not anticipated that 
85 large a sum as the £40,000, at which the capital of the syndicate has 
been fixed, will be required, but it has been thought prudent to pro- 
vide for that amount, so that the syndicate might be placed ina 
strong position. The Exploration Oompany have requested Messrs. 
Mather & Platt, Limited, to give them the advantage of their wide 
experience and resources in carrying out, at their works, such tests «f 
electrical plant as may be found „and in perfecting details 
of the same; and in consideration of their having agreed to do so, 
the Exploration Oompany have entered into the preliminary contract 
with Messrs. Mather & Platt for the construction of the electrical 
and power plant for the proposed railway upon terme which the 
directors consider satisfactory. The directors of the syndicate are Mr. 
J. B. Bergheim, London (director of the Midlan 
tion for Power Distribution, Limited); Mr. E. Tootal Broadhurst, 
Manchester (Mesars. Tootal Broadhurst, Lee & Oo., Limited) ; Mr. D. 
Ounningham, Liverpool; Mr. J. H. Macmillan, Manchester (managing 
director of Mersrs. Salis Schawbe & Oo., Limited): Mr. William 
Mather, Manchester (chairman of Mesars. Mather & Platt, Limited) ; 
Mr. William Oalton, Liverpool; and the Hon. R. J. Strutt, of 
Witham, Essex. | | 


Perth (Australia).—The Financial Times says that the 
Perth electric trams have started ranning, and promise to be a great 
succces. At present only one line has been constructed, but the cars 
are being well patronised. 


Portsmouth.—The Town Oouncil on Tuesday approved 
of the intention of the Tramways Committee to make application to 
the Board of Trade fora provisional order under the Tramways Act, 
authorising the Council to make certain extensions. At a meeting of 
the Electric Lighting Committee on Taesday the question of the cost 
of producing current at the electric lighting station for the purpote 
of electric traciion was under consideration. The cost of producing 
1,500,C00 units of electricity for tramway purposes was estimated at 
£5,637 10s., and eventually the Oommittee decided to offer to sell it 
tothe Tramways Committee at lj,d. per unit, which would yield 
£6,640 12s. 6d., and give a profit ot. £1,003 2s. 6d. The Committee, 
however, made the further offer thatthey would not accept or require 
more than £350 profit per million units. 


(Оомймий on page 765.) 
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engineering profession, and the fact that our manufacturing 
firms are determined to take steps to cope with the press of 
work resulting therefrom. We hope that the new shops will 
soon become as full as the present ones, and that the flowing 
tide may never turn ! 


NIAGARA POWER WORKS. 


THE announcement that the Niagara Falls Power Company 
is to build a new wheel-pit and power house naturally directs 
attention to the things this company has accomplished since 
it broke ground for its tunnel on October 4th, 1890. The 
first section of the wheel-pit and power station were bardly 
completed before the contracts were let for an extension, 
and only this summer the company has added a new section 
to its transformer station. 

One of the illustrations on the opposite e shows 
а view down into the wheel-pit. This view is one 
taken beneath the stone-arched floor of the dynamo room, 
and through the gloom of the pit may be seen the 
turbine shafts and the huge penstocks that supply the 
turbines with water. 

The new wheel-pit is to be connected to the main tunnel 
by lateral tunnels. There is no more interesting view at 
Niagara than that in the gorge illustrated in our other 
photograph. Неге is to be seen the portal of the tunnel 
of the Ni Falls Power Company. It will be observed 
that it sends a terrific force of water out into the lower 
Niagara river, and the stream from the tunnel shoots right 
across until it almost washes the Canadian shore. The view 
is one looking right into the tunnel from the Canadian bank. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


_ (Continued from page 760.) 


Preston and Blackburn.— For the tramways in Preston 
it is understood that the Corporation favour a 4-foot gauge and 
the overhead trolley syatem of electric traction. No absolute 
decision as to the working of the lines by the Corporation, or leavirg 
them to a company, has yet been arrived at, but the feeling in the 
town is distinctly favourable to municipalisation. In Blackburn a 
feeling exists that the two towns should be brought into connection. 
This would, undoubtedly, be a great public convenience, and it has 
the merit of being perfectly расказа Тһе 4-foot gauge, which 
Messrs. Lacey, Серии & Billar recommend for Preston, is the 
same as now exists at Blackburn, and a length of six miles only will 
separate the terminus of Blackburn’s system from that of Preston. 


. Putney.—The Light Railways Commissioners have been 
memorialised by the Oonservators against the County Oouncil’s 
scheme fora trolley line across Patney Heath towards Kingston. 


Radeliffe.—Oa Monday the District Council held а 
special meeting to consider a recommendation of the Electric Lighting 
Committee, that a provisional order should be obtained for electric 
traction. The Oommittee had been in communication with the Man- 
chester Corporation on the matter. The latter were not allowed to 
lay lines in Radcliffe, but if Radcliffe laid the lines Manchester could 
work them for a period of 21 years, and would pay the entire cost of 
the line with interest on the money borrowed, in addition to paying 
the coat of obtaining a provisional order. Asa matter of fact, Radcliffe 
was apply ing fora considerably greater length of line than could be leased 
to Manchester. No arrangements have as yet been made with Man- 
chester. The minutes of the Committee were eventually adopted 
without opposition. . 


Royton.—The District Council on Monday last resolved 
to tako steps for establishing electricity works in the district in con- 
nection with the tramway scheme, and for other purposes. 


South Lancashire.—Notices were published on Monday 
last of the South Lancashire Tramways Oompany’s intention to pro- 
mote a Bill in the next session of Parliament to acquire powers for 
the construction of an important network of new tramways, tapping 
a large industrial district, and affecting 18 different local authorities. 
Oae main line will run from St. Helens through Newton and Leigh 
to Bolton; another through Tyldesley to Swinton, there to connect 
with the Manchester tramways; and а third through Atherton and 
Hindley to Wigan. The scheme is enlarged from the company’s 
original light railways proposal, | S | 


Switzerland.—The 7%smes says that the completion has 
(е been celebrated of а funicular railway up to the Scha'zilp at 
avos-Piats. It commences at the rear of the Kurhaus, and is about 
2,200 feet long. The force used to propel the cars is electricity, 
which is generated in the valley near the ice rink by dynamos driven 
by gas engines (an English patent), the mixture of air and gas being 
exploded, not, as is usual, by а jet of gas, but by an electric spark. 
This is one of the first funiculars in Switzerland to use electricity as 
a motive power. The line is an excellent piece of engineering, and 
many iogenious devices are adopted to ensure safety and promote 
easy and smooth working. The line cost more than double the price 
estimated—the amount expended being about 500,000 franci— 
and, as the sanction of the Federal Government has been sought 
to increase the fares fixed in the original concession, the rail- 
way will not be fully opened until perbaps December. The line can 
be used, however, by parties sufficient to fill a car—32 persons—and 
the cars are now running daily. An electric tramway is shortly to 
be inaugurated between Plats and Dorf. | 


Tipton.—A meeting of the Urban District Council was 
held last week, when a repor) was submitted by the Tramways Oom- 
mittee, which dealt with the proposals of the British Electric Trac- 
tion Company in their efforts to provide electric tramways for the 
district. Mr. J. A. Lycett had attended the Committee meeting on 
behalf of the company, and had stated that it would not be worth 
the company's while to pay a wayleave. Та reply to questions, Mr. 
Lycett stated that the company had not agreed to pay wayleaves in 
conneotion with the South Staffordshire undertaking. If the Council, 
however, would forego the concession he had previously offered, he 
would recommend the company to pay a wayleave. The Committee 
ultimately adopted & resolution recommending that the Council defer 
conclading arrangements with the South Staffordshire Tramway 
(Lessee) Company, so as to give them an opportunity of offering 
terms in the form of a wayleave, or annual payment, towards the 
cost of repairing the 1 over and along which the tramways 
were laid.—The report was adopted. | | 


Wakefield.—The Council on 6th inst. considered the 
pro to promote a Bill for the construction of a tramway 
system for the city and district. The scheme was shelved.  . 


Wolverhampton.—The Tramways Committee of the 
Town Council have prepared a report dealing with the question of 
constructing a tramway track to Heath Town on a surface contact 
system. e method is the invention of Mr. Thomas H. Parker 

son of Mr. Thomas Parker), who thus describes it :— 


The system consists essentially in a number of metal studs placed on the 
track between the two tramlines, these studs being approximately somewhat 
less than the length of & car apart. The studs project slightly above the normal 
level of the road setts, but not sufficiently to form an obstruction. Under- 
neath the car is a bar runner, or “skate,” slightly longer than the distance 
between the two studs. This runner slides on the surface of the studs, making 
contact with one before it Jeaves the other, and if the studs are connected with 
tbe main cable conveying the current of electricity from the generating station, 
the car can collect the current continuously as it moves along the line. 80 far, 
this is simple enough, but the difficulty lies in the fact that studs cannot be left 
permanently connected with the main conductor, otherwise the leakage in wet 
weather would be very great, and if anything like a practical voltage were used, 
horses would be subject to dangerous shocks, hence the necessity that all studs 
should be dead, with the exception of the one from which the car is collecting 
the current. When a car reaches a stud, it must be put into circuit, or made 
&live, and cut off when it leaves it. This involves the use of a switch at each 
stud, to be operated by the car. The means employed to operate these switches 
mechanically, and with certainty, necessitates a small slot in the road. This is 
formed by placing an extra rail alongside the ordinary tram rail in such a 
manner as to leave а slot of, say, à inch, and provides а small conduit, which, 
being only the depth of the rail, does not interfere with the laying of pipes, or 
those already laid. The switch ls placed in an iron box below the ground olose 
to the slot, on either side of the rails, and carries on its spindle a star wheel, 
with four arms which project up into the conduit. At each end of the car is a 
tongue, or wiper, which projecta down into the slot. As each wiper passes a 
switch it moves the star wheela quarter of a revolution. The first quarter of a 
turn switches the current on, and the second switches it off again in whichever 
direction the car is moving. The star wheel and wiper are of such & form as to 
make the movement certain and practical. The current required from each 
switch is only sufficient to supply one car at a time, hence it need only be 
&mall, and both that and the star wheel, which are connected togetber, can be 
removed, examined, or replaced in a short time without interference with the 
traffic. Every part necessary can be made watertight and danger proof, 


The system has been exhibited to the Tramways Committee by 
means of a working model, but they delayed issuing specifications for 
the construction of the proposed new tramway pending the construc- 
tion of an experimental tramway on the land adjoining the works of 
the syndicate in Wednesfield Road, Wolverhampton, with which the 
invention is connected. The syndicate propose that three-quarters of 
a mile of track shall Ъз laid on the Wednesfield Road to test the 
system. The Corporation will have, in any case, to construct an 
ordinary tramway there, and the syndicate propose to put in the 
extraline and the electrical work necessary at their own expense, and 
if the system is not adopted, to remove it and restore the track to its 
normal condition. The borough surveyor estimates that the cost to 
be borne by the Oorporation for the construction of this portion of 
the track, will be £3,800. The committee strongly support the 
experiment, being of opinion that it will enable them to determine 
whether a surface contact system has been invented, which will prove 
both practical, thoroughly efficient, and inexpensive, points which 
have handicapped all previous forms of this system. Should it prove 
effectual, the committee will, no doubt, adopt it throughout their 
various extensions, as their desire is to obtain, if possible, an under- 
ground system, which has the merits of the overhead system, without 
the objections offered by overhead wires and poles. 
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TELEGRAPH AND TELEPHONE NOTES. 


Cables in War.—The Standard’s New York corre- 
spondent telegraphs that the annual report of Mr. Greely, the chief 
signal officer, which has just been published, contains passages of 
interest to several English cable companies, and aleo touches upon 
telegraphy during the war with Spain. Mr. Greely recommends the 
laying of a cable immediately between Cuba or Porto Rico and the 
United States, in order to avoid the passing of messages over lines 
belonging to English corporations. Mr. Greely estimates tbat the 
cost of such a cable would be $600,000. He foreshadows the laying 
of a cable shortly between Formosa and Lozon, thus giving an alter- 
native route to that sfforded by the Eastern Company. A Pacific 
cable scheme is supported as being necessary, cqually for military as 
for commercial purposes. Mr. Greely supplies a fresh reason for 
Admiral Dewey's fsilure to use the cable to Hong Kong after cutting 
it at Manila. The Hong Kong end was sealed by the Eastern Exten- 
sion Oompany upon the demand of Spain, whose subsidy made com- 
pe prudent, but when the company protested against the United 

ates constructing cables in the Philippines, an adverse report by 
Mr. Greely was followed by a denial of the rights it claimed in the 
Archipelago. Mr. Greely proposes that an international cable con- 
ference should be called in order to consider the questions of rights, 
privileges, and immunities during war, and to formulate a universal 
code. He approves of the suggestion that wireless telegraphy should 
be employed in the United States possessions in the West Indies. 


Duplicate Cables.—The Eastern group of companies 
who so warmly advocate duplication of all cables would do well if 
they employed the cable now at the Cape on board the ss. Anglia to 
duplicate the broken-down Mczambique-Delagoa Bay cable, Should 
they have already started to lay this cable from Cape Town towards 
Bt. Helena, it may not be too late to telegraph to the ship to out and 
buoy. This may yet be done, as the cable from the Oape to Bt. 
Helena is about 1,C00 miles longer than that required to duplicate the 
Mosambique-Delagoa Вау cable, originally laid 20 years ago. 


Edinburgh Telephones.—The Lord Provost’s Committee 
of the Town Oouncil bas considered the expediency of making an 
arrangement with the National Telephone Oompany in oonnection 
with tbe telephone service within the city. After hearing explana- 
tions by the town clerk, the Committee considered it would be expe- 
dient in the public intereat to enter into a provisional agreement with 
the company, which would safeguard the rights of the Oorporation 
in their streets, give a more efficient telephone service, and an altera- 
fion in rates which would benefit subsoribers and lead to an extensicn 
of the benefits of the service. There would also be a substantial rent 
paid to the Corporation by the company. Tho agreement would 
expire with the company’s license in 1911. A clause would be 
inserted in the agreement protecting the rights and position of the 
Corporation at that date. 


Indian Telegraphs.—Jndian Engineering says that the 
Government of India’s review of the ората шоа of the Telegraph 
Department last year is a record of sustained advance and successful 
administration. The traffic was somewhat lighter than in the previous 
year, which was an altogether abnormal one, but was larger than any 
year preceding that, the total number of meseages transmitted being 
over 44 millions, while the average speed of transmission on the prin- 
cipal lines was 23 minates, against 26 minutes in the previous year. 
One of the features of the year was a considerable extension of tele- 
graph facilities to outlying districts. where 94 new offloes were opened 

co-operation with the postal authorities. The report ends with 
an appreciative reference to the valuable services rendered by Mr. 
Reynolds and to the success with which the Dapartment bas since 
been working ander Mr. Pitman. 


Reasonable Rates v. Monopoly.— On Tuesday Sir 
Edward Sassoon, M.P., delivered his inaugural address as t of 
the Folkestone Chamber of Commerce, and as chairman of the Imperial 
Telegraph Committee of the House of Commons, he made some in- 
teresting remarks on the subject of Imperial telegraph communication, 
to the Times report of which we are indebted for the following 
somewhat fall extract :—The question of revision of high telegraphic 
rates to our colcnies and dependencies abroad has very seriously 
engaged my attention. The Chancellor of the Exchequer, to whom 
I introduced a House of Commons deputation, promised to lay before 
the Cabinet the prayer of the deputation for a thorough and search- 
ing inquiry. The recess and the present anxious time had adjourned 
the matter, but it was not shelved. The telegraph companies must 
not put off the commercial and social bodies of the community with 
indefinite promises and still more meagre and indefinite performances. 
We взу they have a virtual monopoly; they hold up their hands 
with horror. Let me give yoa one instance. The companies pay 
annually a sum of £7,000 to the Turkish and Egyptisn Governments 
for the so-called use of atelegraph line between Constantinople and 
Cairo. Now, what ше do they make of that line? Practically none, 
that is, because they desire to prevent others from profiting by the 
existence of that line by the despatch of messsges at a tariff far 
cheaper than theirs. Does not this artificial and arbitrary method 
prevent competition, and, if ccmpetition is hindered, is not a 
monopoly created thereby? Another point. A telegram can be 
sent from London to Fao, at the head of tte Persian Gulf, at a cost 
of 64d. per word, but thence by cable to India, not much more than 
a third of the total distance, the charge leaps up to 4s. Does that 
not savour of monopoly? It would certainly seem so, when we find 
that the charge per word from Er gland to Gibraltar over a cable the 
eame length as that from Fao to Karrchi is on'y 34d. or 12 times 
cheaper The curious thing is that thc line from Fao to the Indian 
frontier is the property of the Indian Government; so that, when that 


Government is working in the direction of revision, we are not justified 
in asking why this unholy collusion bas been, and is at the present 
moment, allowed to exist to the great detriment of our commerce. 
When the inquiry is instituted light will be thrown upon the reasons 
why the Turkish land lines along the Huvhrates Valley are so useless 
to Indian traffic. I asked the Foreign Offi æ for a copy of the agree- 
ments entered into between the Turkish Government and the cable 
companies, which was refused, and yet when recently the German 
bankers connected with the Anatolian Railway desired to lay a cable 
in the Black Sea between Kustendji (in Rumenia) aud the Bos 
phorus, the Eastern Telegraph Company objected, and our Ambas- 
sador at Constantinople supported this protest, and demanded from 
the Porte & copy of the agreement uader which this cable was to be 
laid. What is the result of such action? Simply the equeesing out 
of competition and the loss of a p of lower rates to India. 
Then it has been bruited about that the Indian Government, through 
their representatives here, are catrying on negotiations with the telc- 
graph companies for a reduction of rates on the b wis of the grant of 
& subsidy to them, the companies. Are we to understand tbat no 
abstement of rates can be obtained without the imposition of fresh 
burdens on the oommunity, and, what is still more obnoxious, the 
conclusion of an sgreement for a prolonged pericd which may con- 
firm the monopoly against which we now protest? Bome people 
make a great point of the utility, strategically speaking, of an 
all-cable line in time of war. We join issue on that subject. 
Bir Charles Dilke showed that the all-British cable was a 
mytb, because the bulk of the wires are switched on in Lisbon 
and other places which form no part of опе Empire, and I 
alluded to the undoubted vulnerability of cables and the ease 
with which they can be cut, instancing the severing of the 
cables within the immediate sphere of hostilities that prevailed 
during the Spavish-American war. This statement Lord Tweed- 
dale thought right to traverse, and I гараа toad took steps to get a 
corroboration of my facts, and I bold in my d an acoount written 
by Lieutenant Cameron McR. Winslow, the American naval officer 
who, while under fire, acteally did during May of last потег two 
of the Cuban cables. I will not farther emphasise this point, bat as 
chairman of the company to which the cable from Hong Kong to 
Manila belongs, Lord Tweeddale hardly needs to be reminded that 
this cable was cut by Admiral Dewey. This and inexplicable 
contradiction throws a larid light upon the straits to which these 
companies appear to be reduced in bu‘tressing their urjustifiable 
tariffs. It is noticeable that, while using every infiuence which they 
command, and while appealiog to our own Government for support 
at ever turn, on the general grounds that their lines are British, that 
the Government should protect them abroad, and assist them in 
obtaining and rendering more secure their foreign concessions, the 
Eastern group of telegraph companies and theic associates use the 
position so secured to bleed their supporters to the uttermost. The 
Government snd the British public may plead in vain for a decrease 
in the established tariff to the East, and I am afraid that the many 
occupations of our Government departments have made these 
departments blind to the fact that, in assistiog the pseudo-patriotic 
aims of the Eastern Telegraph group, they have been weaving for 
themselves a web that tightly enmeshes the best interests of that 
public whom they doubtless desire to serve. I am determined that, 
во far as lies in my power, this rcheming shall at least be carried on 
in the fall sunlight, and subjected to such criticism as may prevent 
us from falling deeper into the quagmire of monopoly. I am not 
without hope that, when thoroughly alive to the p башла. 
Her Majesty’s Government will take up a strong position and 
insist that past and present favcure granted to these com- 
panies shall be paid for by the establishment of reasonable tele- 
graph rates between Great Britain and our Esstern Empire, 
and that failing such treatment all Government assistanos to the 
existing companies shall cease, and that competition shall be en- 
couraged, instead of being discountenanced, as has been the case up 
till the present hour. When receiving a deputation from the Eastern 
Telegraph group recently, Mr. Ohamberlain pointed out to the - 
tation that, given any crisis in South Africa, he had noticed 
their cables broke down. On the same occasion Bir Michael Hicks 
Beach made pointed referenoe to the claims made on the Treasury by 
the companies in question. How correct both of these statements 
were is shown by the position at this moment. How critical the 
state of affairs is in South Africa at present it is needless to say ; and 
yet, just when most required, the cable from Delagoa Bay to Mcssm- 
bique—the solitary cable—breaks down,and we must now rely for 
news of the most vital im upon the long land line which 
runs through Natal to Саре Town. The broken cable was laid some 
20 years ago, at the time of the Zulu war, in consideration of sub- 
stantial aid given by the Government to the Eastern group, aud, 
although the proprietary company has received since then State 
assistance amounting to considerably over £1,300,000, it appears that 
the clear duty of at least duplicating this cable has not been attended 
to, although this is the second occasion within ths last six months on 
which this cable has broken. This cise is an instance of one of the 
results arising from the State-aided monopoly. Sir Edward concluded 
by expressing the hope that all chambers in the Empire interested 
in the cheapenipg of rates would forward resolutions to Her M»jesty's 
Government, so as to strengthen the hands of the House of Commons’ 
Telegraph Tariff Reduction Committee. 


Telegraphs in China.—The Times refers to an article 
in the St. Petersburg Novosti on the Russian posts and telegraphs in 
China. With regard to the telegraph, it is stated that that remains 
exclusively in the bands of tbe Chinese, save at Ohuguchak and 
Kuldj&. The Chinete system is connected with the submarine cable 
of the Great Northern Telegraph Company, which runs to Vladivostok 
and beyond, and also with the Russian land system at Blagoviesht- 
chensk, Novokievsk, Sartakh, and Kiakhta. From the last-named 
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place the Chinese line runs at present only as far as Urge, the line 
from Urga to Kalgan, which is required to connect Kiakhta with 
Peking, not yet being completed. It is expected to be finished, how- 
ever, in the course of the next few months, and then Bt. Petersburg 
will be in direct communication with Peking vid Kiskhta. At present 
Russian telegraphic communication with Port Arthur bas to pass 
over Chinese lines, but the Russian Post and Telegraph Department 
will shortly be able to use a wire placed on the telegraph posts of the 
Russian Eastern Obinese Railway, and then the all-Rassia tariff will 
be charged for messages to Port Arthur and Dalny. 


Telegraphic Interruptions and Repairs:— 


Олвізм. Down. Repaired, 
Cayenne-Pinheiro es .. Oct. 11, 1899  ... ons 
Oorea-Japan ... vis eae .. Aug. 7,1899  ... Aug. 19, 1899 
Gibraltar-Tangier ... sae .. Oct. 19, 1899 . . Nov. 2, 1899 
Havre-Waterville ... ТА .. Oct. 25, 1899 ... iss 
Jamaica-Oolon sai oes .. June 30, 1899 ... vid 
Latakia-Oyprus ag - .. June 20, 1899 ... d 
Tamui-Sbarppeak ...  .. Se ve ». Nov. 7, 1899 
Trinidad-Demerara (1871 original) Oct. 20,1899 „ - 

Do. do. (1891 duplicate) Oct. 6, 1899  ... s 
Zansibar-Mombasa ... бв .. Oct. 27, 1899  ... РЕР 
Lourenco Marques-Mcsimbique ... Oct. 31, 1899 ... T 

LANDLINES. 


Oolombian Government lines to 

Bogota... ivi m . . Oct. 81, 1899 ... 
Communication with Mafeking ... Oct. 19, 1899 ... 
Communication with all offices 

beyond the Orange River ... Oct. 18, 1899 
кошш. beyond шве 

of Good , An 
Estoourt, Natal .. 7n 


9 
ans, Reinedos, Son- 
to Domingo... "t 
Oaban Government lines ... Oct, 30,1899 ... 
Lines from Haiti to Gros Моше 
and Port de Paix... es oo. Aug. 18, 1899 ., Nov, 7, 1899 


Underground Telegraph Wires at Edinburgh.—At a 
sitting of the Railway and Canal Commissioners, held in Edinburgh 
on 3186 ult., the Commissioners further considered the application on 
behalf of the Postmaster-Goneral for the settlement of differences 
between the Postmaster-General and the Corporation of Edinburgh 
in connection with the laying of telegraph wires under the streets of 
the ary The Oorporation, in their answers submitted, subject to 
their objection to any consens being given, that if consent were тш 
it should only be under condition that the Postmaster- General should 
be bound in the option of the Corporation— 


(1) To lay the wires under the directions and to the satisfaction of the defen- 
dante, and to pay defendants annually one-half of thc suin received for use of 
the wires; or (2) to allow defendants within six months to lay the said wires at 
their own expense and as their own property, the Postmaster-General to ay an 
annual rent at the rate of 7 per cent. upon the cost of laying and renewal. 


at pity it the 
at street. Mr. 
Gibson, the superintending engineer of the Post Office district in 
which Edinburgh is situated, was then called, and said he did not 
anticipate any particular difficulty in patting a pire in Bouth Bridge 
or any harm to the street. It was absolutely certain that from 
time to time the street would have to be cut because of the 
existing pipes. They selected the South Bridge because it was 
the most direct route, and one in which they had a pipe 
already. They did not consider the interests of the 

tion at all. At the close of the eviderce the Dean of Faculty 
for the Ocrporation said the application was a round about one, as 
the service was to be obtained for the National Telephone Company 
for the Post Office to enable the Telephone Company to get into the 
streets without the consent of the Corporation. The Telephone 
company were unable to get this application directly, and it was thus 
sought to obtain it indirectly. It would be a serious matter were the 
traffic of the streets disturbed, which the Oorporation was bound to 
protect. The Oorporation was the owner and was bound to repair, 
and therefore notbing could be laid on the bridges except with the 
consent of the Corporation. Lord Stormonth Darling here observed 
that in regard to narrow or crowded thoroughfares parties might 
have conferred in regard to deviation of route. The Lord Advceate, 
for the Postmaster-General, said he confessed the tion he must 
atsume must necesrarily bs to take up his lordship's decision in the 
Glasgow case. It seemed to- him that what might be called the 
question of using the wire—not for proper Post Oftice service in the 
restricted sense, but for the purpose of the National Telephone Com- 
pany—was absolutely settled by this Glasgow case. The question of 
pbysical impossibility in South Bridge might, he thought, be dis- 
missed at once. There would be no great engineering difficulty. 
Judgme nt was reserved, Lord Stormonth Darling stating that if 
fhere were no alternative proposal laid before them of the South 
Bridge moute within three weeks, they would take the case as it at 
present stood. 


CONTRAOTS OPEN AND CLOBED. 


OPEN. 


Acerington.— November 18th. The Corporation wants 
tenders for cables, wires, street boxes, and connections for electric 
lighting. Bee Official Notices” November 3rd. 


Battersea. December 4th. The Vestry wants tenders 
for aro lamps and posts. See Official Notices week. 


Birkenhead.—November 14th. The Corporation wants 
tenders for 13 single-deck and 31 double-deck electric motor cars, 
also for boilere, economisers, mechanical stckers, steam dynamos, 
booster and battery. Вее Official Notices October 20th. 


Birkenhead.—November 14th. The Corporation wants 
tenders for switchboard and instruments for the South End tramway 
generating station. See Official Notices " October 27th. 


Bray.— November 20th. The Council wants tenders 
for jet condensing plant for electricity works. See Official Notices 
November Srd. 


Bury-8t.-Edmunds.— November 22nd. The Town 
Council invites tenders for electric light fittings for certain public 
DES Specifications, &c., at the Borough Burveyor's office, Town 


Croydon.—November 138th. Тһе Guardians want 
tenders for electric wiring and fitting at the workhouse, infirmary, 
and union соев. Bee Official Notices October 27th. 


Darwen.—November 27th. The Corporation wants 
tenders for one Lancashire boiler and accessories, one tramway 
switchboard. See “ Official Notices" this week. 

ion of Aarhus 


Denmark.— December 28th. The Оо 
is inviting tenders for the water-tube boiler plant, steam dynamos 
and switchboard, accumulators for electricity works. From our 
“ Official Notices,” November 3rd, further particulars may be obtained. 


Essex.— November 27th. The Governors of Felsted 

hool, Essex, are inviting tenders for boiler, two 27-Kw. steam 
ynamos, condenser, «ето, accomulators, cables, and switch- 
board for electric lighting. See Official Notices” October 27th. 


France.— November 14th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the suppl 
of 10,000 metres of pipes 80 mm. diameter for pneumatic despat 
tubes. Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et 
des Telegraphes, Rue de Grenelle, 108, Paris. 


Glasgow.— November 14th. The Corporation wants 
tenders for two 800-Н.Р. compound vertical auxiliary engines for the 
ar conor power station at Port Dundas. Bee “ Official Notices 


Glasgow.— November 20th. The кешу Depart- 
ment wants offers for 10 miles of 2-inch cast-irch pipes. See Official 


Notices October 13th. 

Greenock.—November 28rd. The Police Board is 
inviting offers for leasing the tramways within the h, and con- 
verting them into electric trolley lines. See "ОМ Notices 


this week. 


Hoylake and West Kirby.— November 15th. The 
Oouncil is wanting tenders for Lancashire boilers, superheaters, econo- 
miser, steam engines, alternators, motor alternator, crane, wiring, 
steam, &c., piping, switchboards (bigh and low tension), batteries, 
transformers, concentric mains, &., ёс. Bee Official Notices” 
October 13th. 


Islington.—November 22nd. The Vestry wants tenders 
for condensing plant for the electricity works. See Official Notices” 


November 8rd. 


Lambeth.—December 6th. The Vestry is prepared to 
receive tenders for 25 arc lamps and posts. For particulars, see 
* Official Notices." 

Leeds.—November 13th. The Co ion wants tenders 
for wiring, electric lamps, switches and fittings, for the Union Street 
Baths. See "Official Notices” November 3rd. 


Middlesbrough.— November 22nd. The Electric Light- 
ing Committee wants tenders for condensing plant and pipe-work 
for the electricity works. Bes "Official Notices" October 20th. 


Mistretta (Sicily).—December 81st. The Secretary of 
Btate for Foreign Affairs has received a despatch from Her Majesty's 
Consul at Palermo, stating that tenders are invited by the Munici- 
pality of Mistretta, not later than December 91st next, for the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


Newcastle-on-Tyne.—November 30th. The Tramways 
Committee wants tenders for two 1,000- E. v. steam dynamos for electric 
tramway works. Bee Official Notices” October 27th. 


Newington.— November 18th. The Vestry wants tenders 
for a 400-Kw. steam dynamo and continuous current transformer for 
the electricity works. See “Official Notices " November Srd. 
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North- Eastern Railway. — November 15th. The 
directors are prepared to receive tenders for the erection of a com- 
bined electric lighting and hydraulic pumping station, including 
chimney 120 feet high, at York. Plans and specifications on appli- 
cation to Mr. William Bell, the company’s architect, at York. 


Poplar.—November 16th. The Board of Worka wants 
tenders for laying mains upon the solid system for three-wire con- 
tinous current, viz., about 17 miles of five-core network, six miles of 
six-core feedors, also service cables and accessories. See Official 
Notices” November 3rd. 


Port Alegre.—December 31st. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. 


Portsmouth.—November 17th. The Council invites 
tenders for the supply of 40, 60, or 80 electric tramcars. Bee our 
Official Notices" November 3rd. 


Portugal.—November 22nd. "Tenders are being invited, 
until 22nd inst., by the Royal Company of Portuguese Railways, for 
the supply of 8 tons of galvanised iron telegraph wire. Tenders to 
be sent to La Compagnie Boyale des Chemios de Fer Portugais, 


Santa Apolonia. Particulars may be obtained from the offices of the , 


company, 28, Rue de Obateaudun, Paris. 


Spain.—November 28rd. Tenders are being invited 
until November 23rd by the municipal authorities of Ohiclana de la 
Frontera (Cadiz province) for the concession for the electric lighting 
of the town during a period of five years. Tenders are to bs sent to 
Le Secretariat del Ayuntamienti de Ohiclana de la Frontera (Oadis), 
whence particulars may be obtained. 


Swansea.—November 20th. The Corporation wants ten- 
ders for fire Lancashire boilers with jot condensing plant, feed pumps, 
economiser, piping, &c., for electricity works. Вее Official Notices " 
November 3rd. 


Wolverhampton. — November 13th. The Lighting 
Committee wants tenders for two 500-xw. direct coupled generating 
rats for the electricity works. Бзе Official Notices November 9rd. 

Wimbledon.—November 22nd. The District Council 
wants tenders for two 350-xw. steam alternators. Bee “ Official 
Notices” this week. 

Wrexham.—November 8th. The Council wants tenders 
for boiler house plant, ш» house plant, 3 switchboard, 
mains, posta, battery, meters, crane, and buildings for electrici 
works. Bee “Official Notices” October 18th. Y 


ee 


OLOSED. 


\ 

Asylum Lighting.—The contract for the electric lighting 
of the North Riding of Yorkshire Lunatic Asylum at Olifton, York, 
has been given to Messrs. Crompton. Mr. A. A. Campbell Swinton 
is the consulting engineer, and the work will be carried out to his 
specification. 


Blackbarn.—The Corporation has placed orders with 
Messrs. Mavor & Coulson for two 260-xw. traction steam dynamos to 
the specification of Messrs. Lucey, Olirehugh & Billar. 


FORTHCOMING EVENTS. 


Friday, November 10th.—At 5 p.m. Physical Society meeting in 
the Physical Laboratory of the Central Technical Ool- 
lege, Exhibition Road, South Kensington (by kind 
invitation of Prof. Ayrton, F.R.S) Agenda.—l1. " Con- 
tact Electricity." Бу Mr. F. B. Spiers. 2. "On the 

Heat of Formation of Alloys.” By Mr.J. B. Tayler. 


Waterloo and City Railway,” by H. H. Dal le- 
Hay, M.InstO.E.; “The Electrical Equipment of 
the Waterloo and City Railway,” by B. M. Jenkin, 


Assoc. M. Inst. O. E. 
Wednesday, November 15th.—Soci of Arts opening meeting. 


Address by Bir J. Wolfe Barry. 


Thursday, November 16th.— At 8 p.m. Institution of Electrical 
Engineers’ opening meeting. Presentation of premiums 
me завеі address, by President 8. Р. Thompson, 


Nawcastle-on-Tyne Association of Students (Institution of 
Civil Eo тв), Durham College of Science, address 
by President J. H. Hol mes, M. I C. E, on "Tbe Rise and 
Progress of Electrical Engineering.“ 


Saturday, November 18th.—At 3.90 p.m. The Institution of Junior 


Engineers. Visit to the City and South London Rail- 
way Works, Stockwell. 


Friday, November 24tbh.—Institution of Mechanical Engineers. 
Lord Ohas. Beresford, O. B., M. P., on Openings for 
Mechanical Engineers in China.“ President, Bir 
W. H. White. 


Taesday, November 28th.—Manchester Society of Junior Electrical 
Engineers. Meeting at Deansgate Hotel, Manchester. 
Paper by Mr. J. H. Henderson on Aluminium, Its 
Treatment and Use, as Applied to Electrical Engi- 
neering." 

Wednesday, December 6th.—Institution of Electrical Engineers 
annual dinner, Grand Hall, Hotel Cecil. 


NOTES. 


Consulting Engineer or Tradesman ?—Editora find 
it naan to rule that anonymous letters shall not be 
published, but sometimes it becomes desirable to make an 
exception to prove its existence. A correspondent who dub3 
himself “ Consulting Engineer,” but fails to disclose his 
name and address, sends us the following communication, 
which we publish, because it is upon a question of general 
interest at the moment :— 

“Т am much interested in the correspondence which 
appears in this week’s issue between a ‘Consulting Engi- 
neer’ and a firm of contractors. 

* Provided that these descriptions are accurate, I quite 
agree with the position taken up by the contractor, but, at 
the same time, it is quite possible that the Consulting 


 Engineer' was one of these numerous tradesmen who also 


act in dual capacity of ‘Consulting Engineer’ and Con- 
tractor, and openly advertise themselves as such. 

“ Whether it be the case of the ‘Consulting Engineer’ 
acting as the contractor, or of the contractor acting as the 
‘Consulting Engineer,’ both роон are equally illogi 
and жш and I am inclined to think, jadging from 
the headings of letters that I receive, that the latter class is 
& very numerous one, and I do not think it would be un- 
reasonable to ask our Institution to take steps to define the 
respective spheres. 

“They alone can do it, and until this is done clearly, the 

entleman who acts in the dual capacity, derives considerable 
nefit from the pecuniary point of view, whatever the moral 
aspeot of the case may be. It appears to us the first essential 
of a ‘Consulting Engineer is that he should have no trade 
interest. 

“ At the same time, I should like to remind your corre- 
spondent that while no consulting engineer is entitled to 
trade prices except for his own personal use, he is, neverthe- 
less, entitled to know what the trade discounts are, for І 
confess that I personally could never draw my estimates 
without this information, so long as manufacturers adhere to 
the practice of giving different trade discounts, varying from 
5 per cent. to 75 per cent., according to the class of article 


required.—A CONSULTING ENGINEER.” 


An Insulated Trolley Line.—The Sreet Railway 
Review gays : “ Among the startling inventions which appear 
from time in the electric railway field comes one from 


Ft. Myers, Fla., in the shape of an insulated trolley wire, 


which, according to its inventor, Capt. W. O. Rew, possesses 
manifold merits of the highest order, and which has elicited 


the most flattering comment on the part of electrical engi- 
ners and street railway men wherever the model illustrated 
herewith has been submitted to expert criticism. On the 
top of the car is a metal trough making contact with 
pendant wires from the overhead line. The pendant wires 
are to be insulated to within a few inches of the lower end.” 


—— — а — 


— 
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The Ashton Dynamos.— We reprint from the Ashton- 
under-Lyne Reporter the following letter from Messrs. 
Lacey, Clirehugh & Sillar, consulting engineers to the 
Ashton Corporation :— 

ASHTON ELECTRICAL Works.—THE Dywamcs. 


Sm, — We understand that an impression exists in the minds of 
some that the dynamos which have been installed by the Ashton 
Corporation for generating electricity for the purpose of supplying 
light and power both to the town and the Oldham, Ashton, and Hyde 
Electric Tramways are not satisfactory. In justice, therefore, to the 
manufacturers, Messrs. P. R. Jackson & Oo., we think it only fair, as 
consylting engineers to the Corporation, to make the actual facts 
pubfic. Three dynamos are at work, each of which should be capable 
of giving 500 mu, and it is a condition in the specification 
that each machine, before being fically accepted, should be tested at 
full load for six hours, and that at the end of that period no accessible 
part of the dynamo should have a temperature higher than 70° Р, 
above that of the surrounding atmosphere. The first dynamo tested 
complied with the specification in every way, but the armatures of 
the remaining two heated above the specified limit. Messrs. 
Jackson, on being notified of this, at once admitted the error and 
offered to rectify it, and this is at present being done. The 
fault has in no way militated against their use, as they 
have been in daily service on the tramways and lighting 
ever since. There are several features in the dynamos which are 
quite new, and have enabled results to be obtained whicb, as far as 
we are aware, have never been approached before. When it is re- 
membered that the Ashton Oorporation are the first who ever sup- 
plied power for tramway and lighting purposes simultaneously from 
the same machine, and that there has never been any intermission in 
supply since the opening of the worke, we think you will understand 
how unfair it is to attach blame to the manufacturers, whom we 
consider worthy of a considerable amount of credit. We would also 
point out that the total capital expenditure on the works is the lowest 
per horse-power installed that has ever been known in this country, 
and in addition, the whole cf the material employed is of the highest 
quality, also that the Ashton Corporation are the first municipality 
to underteke the supply of power to a tramway company, from which 
source а large revenuo is already coming in. 

From the above, you will see that there are so many novel features 
in the works, that it could hardly be expected that everything would 


immediately work perfectly; but there is no doubt that if properly | 


managed, the works will be a source of very great profit to the town. 
We are, yours faithfully, 


Lacmy, OLigBRUGH & BILLAR. 
78, King Street, Manchester, 
November 2nd, 1899. 


Appointments Vacant.—The District Council wants 
an assistant engineer for the electricity works. See 
“ Official Notices.” 

The Corporation of Aberdeen wants a mains engineer at 
а salary of £117 per annum. See “ Official Notices.” 

The Huddersfield Corporation wants an electrician-ir- 
charge, at a salary of £2 per week. See Official Notices 
this week. 

The City and South London Railway Company wants two 
assistants to take charge of an accumulator sub-station. See 
“ Official Notices.” | 


Cable Interruptions.—Mr. F. C. C. Neilsen, the repre- 
sentative in England of the Great Northern Telegraph 
Company, Limited, writes as follows: —“ observe that in 
table of interruptions in the last number of the ELECTRICAL 
Review, the Corea-Japan cable хаг as having been 
interrupted since August 7th last. Permit we to point out 
that this cable was repaired on August 19th, and that the 
restoration was duly notified by Berne, telegraphically on 
August 20th, and in Notification No. 501 on September 18.” 


Re Thawing Pipes by Electricity.—As we go to press 
esars. Drake & Gorham write as follows: —“ We notice 
your extract from the Canadian Engineer, and can bear out 
our statement that it would be too much to expect the 
ondon water companies to bring out such a modern 
method. We have what we believe to be the patent for this 
application of electricity, No. 1,815, January 21st, 1898, 
and although our experiments show that mains laid too near 
the surface could, when frozen, be put into working order 
Without the necessity for breaking the roads, we were unable 
lo get the water companies to take an interest in the inven- 
tion. It should be pointed out that it is not necessary to 
thaw alll the ice in the pipe, but merely that immediately in 
Contact. with the wire, so a8to make a small passage through 
Which the water under pressure can flow. It will ti. о be 
found that the water itself soon does the rest.” 


ә 


Personal.— We understand that Mr. W. J. Milne Menzies 
is about to sever his connection with the Consolidated Tele- 
pore Construction and Manufacturing Company. Mr. 

enzies long term of service with this company—15 years 
—is a guarantee of a wide knowledge of the telephone 
manufacturing business, and it goes without saying that in 


‘the course of his experience he has been brought into touch 


with some of the best buyers (railway companies and 
Government departments), which cannot fail to stand him 
in good stead, whatever may be his sphere of future 
operations. 

Some days ago the employés of the National Conduit and 
Cable Company, New York and London, presented Mr. W. H. 
Murpby, Mr. Regan's (superintendent) principal assistant, 
with & handsome gold watch and chain. He had made 
himself very popular with the officials of the Dublin United 
Tramway Company, for whom the company have laid the 
electric cable. The chairman complimented Mr. ишу 
upon having gained the good opinion of one and all, and he 
trusted he would assist his chief in making Glasgow, where 
they were going, what they had made Dublin, one of the 
best equipped electric tramway cities in the world. 

The Hastings Electric Lighting Committee have appointed 
Mr. C. S. Pasley (formerly one of the assistants at the 
Westminster Electric Supply Company's Works) to fill the 
vacancy of assistant engineer at the Hastings electricity 
works. There were 67 applications. 

Mr. Robert Birkett has been appointed borough electrical 
engineer at Burnley in succession to Mr. R. Wright, who 
goes to Bootle. 

Mr. 8. E. Britton, chief assistant at the Southampton 
electricity works, has been appointed resident electrical 
engineer at Barking. His friends at Southampton have 


. presented him with a handsome tantalus as a token of their 


esteem. 

Mr. A. Nichols-Moore, of the City of Hull Corporation 
tramways, has been appointed engineer-in-chief on the staff 
of the Blackpool and Fleetwood Tramroad Company. 

We hear that Mr. C. H. Wheeler, president of the 
Wheeler Condenser and Engineering Company, of New 
York and London, has arrived in London, The above firm 
have a large number of contracts covering their cooling 
tower and condensing plant under way at the present time. 


Lectures.—The Technical Instruction Committee of the 
West Riding County Council are making arrangements for 
an exhibition, representative of technical and secondary 
education, to be held at Leeds in December. The Com- 
mittee are also arranging for Prof. Oliver Lodge to give a 
short course of lectures after Christmas at some convenient 
centre, on “ Electrical Vibrations.” 

Ata meeting of the Manicipal Technical School Engineer- 
ing Society at Birmingham last week, Mr. R. Hornby read a 

per on “Electricity Meters.” Commencing with an 
Fistorical review of the development of electricity meters, 
the lecturer proceeded to describe the Edison, Edmondson, 
Forbes, Thompson, and Hookham meters. The lecture was 
illustrated by specially prepared lantern slides. 

The first meeting of the Liverpool Engineering Society 
for the present session was held on Ist inet. at the Royal 
Institution, Liverpool. The inaugural address was delivered 
by Mr. A. Bromley Holmes, M. Inst. O. E., president, who gave 
a historical sketch of the progress of electric appliances 
throughout the century, dealing at some length with the ques- 
tion of electric traction. 


Marconi to the Front !—Yesterday’s Star says that 
Laffan’s New York agent telegraphs as follows: —“ Signor 
Marconi states that he has sold all his patent rights in 
America, it is reported, for a million dollars and a large 
royalty. His assistants have started for South Africa; he, 
himself, will soon follow.” 

The correspondent of the Daily Telegraph quotes Mr. 
Marooni as saying: He would like to go to the front him- 
self, bat the directors of his company seemed to think he 
might be killed.” 


— Seciety of Engineers.—Before this Society on Monday, 
Mr. Sherard Cowper-Coles read a paper on “The Electrolytic 
Treatment cf Complex Sulphide Ores.” 


770 IHRE ELECTRICAL REVIEW. Wel 46. ne 1146, Novmrman 10, 1889. 


Foreign Competition.—An esteemed contemporary has 
taken up this question, and, in response to a leading article, 
has received some co ndence, Mr. эш of the Cit 
Electric Light station at Bankside, has had some usef 
experience of delay in getting goods. Mr. Bailey has never 


in 10 years known one instance where a guarantee of 


punctuality has been carried out. He gives actual dates. He 
also points out that the cause of delay is attributed to want 
of raw material. We know that lack of strip is a common 
excuse with the maker of lap-welded tubes. Generally he 
sums up that the credit of our home industries is jeopardised 
by the restricted and unsatisfactory output of iron and steel 
makers. Mr. Wordingham also writes and shows how he 
has been driven to purchase Am:rican—very properly Mr. 
Wordingham declines to uae the word “ foreign” in referring 
to America—machinery by reason of the ridiculous delay of 
home firms. At the same time, another writer complains 
that home firms have not been allowed to tender on standard 
lant, though standard plant has озеп accepted from America. 
e also girds at the London County Council, who have led 
the way in sending work to be done in Europe by sweated 
workmen without asking questions, and have demanded 
and foolish conditions from home firms 
on psendo-Socialistic lines. This writer does not 
fear American competition as likely to be soon 
planted in our midet, as he anticipates they will have 
as much trouble with trades unions as have home firms. 
Just at present, however, we do not know that militant trades 
unionism is giving mach trouble. Mr. Barnes is, for the 
moment at least, fairly crying out for what employers wished 
in 1897, and for the moment we think employers are to 
blame for delays. They certainly appear to be infatuated 
with the present profitable state of business, and to be neg- 
lecting the future. They are, in fact, doing business of such 
a profitable order, that they seem blind to all else, and we fear 
they are in many cases practically inviting competition from 
abroad by, to say the least, the örusgusris of their present 
tone in dealing with customers. If orders are to go abroad at 
all, by all means let America ba preferred. The attitude of 
the Earopsan press at the moment should alone entitle us to 
prefer our trans-Atlantic friends. 


stringent 


The Charing Cross Company and the City Supply.— 
At the Court of Common Council last week, the Streets 
Committee recommended the application of the Charing 
Cross and Strand Electricity Sapply Company, for approval 
of a site at Marsh Gate Line, Bow, as a generating station, 
subject to the Corporation in any purchase which it might 
make not being compelled to pay more than £2,250 an acre 
for the whole 74 acres, and to the plans for the erection 
being approved. The Court approved of the site, and also 
empowered the same company to lay mains, &oc., on the south 
side of Fleet Street, and a portion of Fetter Lane. The 
Court also decided to inform the Oity of London Electric 
Lighting Company that their means of testing the public 
and private supply was not satisfactory. 


Sweet are the uses of Advertisement! —We reprint 
the following from the advertisement of the 
Municipal Journal and London for November 8rd, 1899, 
without comment :— 


THE FUTURE or THE TELEPHONE 


Local Authorities and others interested in the Develop - 


LOCAL TELEPHONE EXCHANGES 


Can obtain information on the Legal, Engineering, and 
Commercial aspects of the question from 


MAJOR-GENERAL C. E. WEBBER, a Past Presi- 
dent of the Institute Electrical Engineers, and a 
Consulting Telephone Engineer. 

27, CHANCERY LANE, LONDON, W. O. 


The Lawton Gas Engine.—It appears that Messrs, 
Lawton & Parker, of Manchester, make a gas engine of 
4 H.P. This is illustrated in the Engineering Times, and is 
a simple-looking machine that is said to be largely sold, 
and it is claimed to be capable of driving a dynamo for 10 
16-c.P. incandescents, and to be a well-made machine, No 
particulars are given as to ita dimensions or speed. 


Society of Arts.— The following are among the arrange- 
ments for the 1899-1900 session :— 

NovemBer lórH.—Opening address of Sir John Wolfe Barry, 
K.O.B , V.P.Inst.C E., F. R. S, chairman of council. 

Papers for meetinge after Obristmas :— 

“ Electric Traction." Oharles Н. Gadsby. 

" Steam Motors for Common Roads.” By John I. Thornycroft. 

" A National Repository of Science and Art.” By Prof. W. M. 
Flioders Petrie, D.O.L. 

“The Electrical Induction Motor on Mountain Railways.” By 
Prof. Oharles A. Oarus-Wilsoo, M.A. 

Major Philip Cardew, R.B., “The Control, Regulation, and 
Measurement of the Supply of Electrical Energy.” Three lectures. 
May 7th, 14th, 21st. 

Two lectures, suitable for a juvenile audience, will be delivered on 
Wednesday evenings, January 3:d and 10th, at 7 o'clock, by Mr. 
Herbert Jackson, on The Phenomena of Phosphoresence.” 


The Institution of Civil Eagineers.—Next Tuesday's 
meeting will be devoted to the papers on the Waterloo and 
City Eleotrio Railway. At subsequent meetings the follow- 
ing papers will be submitted for discussion :— 

“ The Parification of Water after its Use in Manufactories.” Ву 
В. A. Tatton, M. Inst. O. H. 

“ Oombined Refuse Destructors and Power Plants.” By О. Newton 
Russell, Assoc. M Inst. O. E. 

“The Treatment of Waste Water from Factories.” By W. O. E. 
Meade-King, M.Inst.O.E. 


Tunbridge Wells.—On Wednesday, the members of the 
Lighting Committee were entertained at luncheon at the 
Calverley Hotel, by the chairman, Mr. E. Elvy Robb, for the 
purpose of meeting Sir William H. Preece, on the oocaaion 
of his visit to the Corporation electricity works. The oom- 
pany included several prominent townsmen, and some repre- 
sentatives of the London technioal and local press. Saveral 
important speeches followed the luncheon, in which references 
were made to the probable introduction of municipal electric 
tramways, dust destruotors, and telephones, but we must 
reserve our comments upon these till next week. | 


Electrical Supplies for United States Fortifications. 
—The United States Secretary of War has appointed a board 
of officers, consisting of  Lieutenant-Colonel Alexander 
Mackenzie, Corps of Engineers; c M. ©. Martin, 
Quartermaster's Department; Major James Allen, Signal 
Corps; Captain William Orozier, Ordnance Department, and 
Captain J. R. Williams, Seventh United States Artillery, to 
meet at the War Department at the call of the president of 
the board, to make recommendations concerning the proper 
source of supply, by the staff departments, of all electrical 
appliances and apparatus in use at fortifications and the 
materials and accessories relating thereto, with the view of 
furnishing uniform types and providing for the control, 
responsibility and efficiency of the apparatus. The Western 
Electrician says that other subjects to be considered are the 
proper means by which repairs to guns and gun carriages 
at fortifications shall be made, and by which department the 
necessary tools and appliances for such purpose shall be 
farnished ; the qualifications of electrician sergeants and the 
character and scope of examinations for their appointment, 
and the proper source of supply by the staff departments of 
the tools and implements required for the use of the 
battery mechanics for each heavy battery of artillery. 


Turning the Tables.—We have often gathered from 
quack advertisementa that diabetes could be marvellously 
cured by the aid of electricity, Whatever may have 
been our donbts thus far as to the genuineness of such 
claims, they cannot now fail to be dispelled in presence of 
the following American story. We give full and ungrudging 
credit to the Western Electrician for this tall tale :— 


George Darling, of the O. B. Cook Company, fell off a Citizens’ 
electric car when it was going a 12 mile gait and landed on his head. 
He had the diabetes for two years previous to the accident, but is 
now pronounced cured. Dr. Obets says that һе was cured by the 
shcck. Darling bad thought of suing the street railway company for 
damages, but it is now reported that the officers of that on 
r considering the commencement of a proceeding against him to 
1.cc rer an adequate amount of fees for expert treatment. 
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Improved Trolley Poles.— The following comes to 
hand as we go to :—“ You have overcome one diffi- 
culty in the working of this trolley pole, for your corre- 
spondent W. Н. S? Can you suggest how the inventor 
propones о raise the pole when perchance it leaves the wire? 

We regret that we do not know the inventor's intentions 
in this respect, but probab'y a light bamboo rod with a 
forked end would answer the purpose.—Ens. ELO. REv.] 


Army Reserve Men.—The employés of the Arc Works, 


Chelmsford, of Messrs. Crompton & Co., Limited, have 
resolved to contribute 1d. per week each to a voluntary fund 
for the wives and children of soldiers taking part in the 
South African war. The movement was set on foot by the 
Arc Works Sick Benefit Society. 


NEW COMPANIES REGISTERED. 


Thanet Constructional Company, Limited (64,065). 
—This company was registered on Novembr 3rd, with a capital of 
£300,000 in £10 shares, to adopt an agreement with the Isle of Thanet 
Electric Tramways and Lighting Company, Limited, and an agres- 
ment with William M. Murphy, to construct, maintain, and work 
light or other railways and tramways, electric lighting and power 
and other undertakings in the Isle of Thanet, Kent, and to carry on 
the business of electricians, engineers, contractora, omnibus, van, 
motor, and rolling stock manufacturers and dealers, &c. The sub- 
scribers are :—W. M. Murphy, 39, Dame Street, Dablin, with 11,997 
shares; H. В. Pecton, 64, Austin Friars, БО, with 6,000 shares; 
British Thomson-Houston Company, Limited, 83, Cannon Street, 
E. O., with 4,000 shares ; V. A. Waldron, 10, Anglesea Street, Роба, 
stock broker, with 6,000 shares; E. A. Lazarus, 52, Threadneedle 
Street, E. O., bank manager, with 2,000 shares; J. J. О. Oonnor, 27, 
Lower Sackville Street, Dublin, drapery manager, with 1 share; 
J. F. Матрьу, Dartry, Upper Rathmines, Dablin, barrister, with 
1 share ; W. H. Briggs, 39, Dame Street, Dublin, civil engineer, with 
1 share. The number of directors is not to be less than three nor 
more than seven; the first are to be appointed by the subscribers ; 
qualification, £500; remuneration, £200 each per annum. 


Tramway Traction Company of South America, 
Limited (64,076).—Tbis company was registered on November 4th, 
with a capital of £60,007 in 200 shares of 14250 each, and seven 
shares of £1 each, to adopt an agreement with Albert W. Rosy, 
Annibal Falcao, and Obarles Georgi, to promote, conduct, or manage 
any commercial, financial, mining, electrical, and industrial under- 
takings, and to carry on the basinese of tramway and railway con- 
tractors, and suppliers of electricity and other power. The first 
sabscribers (each with one share) are:—P. B. Potter, Ravensleigb, 
Water Lane, Brixton, clerk; A. O. Downing, 8, Victoria Gardens, 
Notting Hill Gate, W., clerk; P. J. Hollis, 1, Merthyr Terrace, 
Castlenau, Barnes, 8.W., clerk; W. H. Thompson, 8, Dalebury Road, 
Upper Tooting, S. W., gentleman; E. Puchard, Richmore, Hampton 

ick, gentleman; E. Cadett, 84, Grove Lane, Denmark Hill, S. E., 

; and P. Darant, 114, Tachbrook S:reet, B. W., clerk. 
tered without articles of asscc'ation. 


CITY NOTES. 


Eastern Extension, Australasia, and China Telegraph 
Company. 


Тнв Бач icd meeting of this company was held at Winchester 
House on Wednesday, the Marquis of ddale presiding. 

The Снатвмли said that the report for the half-year ended June 
80th would be deemed bighly satisfactory. The gross revenue had 
amounted to £324,361, which was an increase of £47,079 on the cor- 
responding half-ycar. The result was due to increased traffic all 
over the company's system, but more especially owing to the increase of 
traffic from Obina and Manila. The working and other expenses had 
amounted to £107,266, or an increase of £4,293. This was partly 
accounted for by the ning of new offices in the Philippines, 
accompanied by the greater number of staff for dealing with the 
increasing traffic. The usual dividends of Ба. per annum had bern 
paid for the half-year, and after transferring £5,000 to & special 
reserve fand in connection with the now proceeding removal of the head 
offices, and £100,000 to the general reserve fund, they carried forwa d 
£13,279. During the period under review the general reserve fund 
had been debited with £68,901 in connection with the renewal work 
to the Saigon-Hong Kong cable, the extension of the Manila-Pansy 
cable to Iloilo, and the laying of a direct cable between Iloilo and 
Cebu. Unfortunately, the tical situation in the Philippines 
showed mo improvement, and it seemed that further heavy fighting 


country and elsewhere. Without such freedom the com 


must ensue before American rule could be firmly established. 
He hoped that before the next meefing a more satisfac- 
tory state of things would prevail there. Shortly after he 
addressed the last meeting, H.M. Government decided to c:-operate 
with certain Australian and Canadian Governments in the laying of 
a State cable across the Pacific Ocsan. Tue directo:s of this com- 
pany, and of the Eastern Company, protested against the Government 
entering into competition with private enterprise, and pledging the 
credit o£ the country for such a purpose, more particularly as the 
company had proposed to lay a cable through what was an admit- 
tedly better strategic and commercial route to the Oape, and on terms 
more advantageous to the Governments concerned. А depatation 
waited upon the Ohancellor of the Exchequer to expr 48 grave objec- 
tion to so serious an attack upon private interests, nd the remarks 
addressed to them made it clear that the Governme it was not dis- 
posed to withdraw from its promise. to assist the Oolonies in the 
manner indicated. At the same time it expressed the opinion that 
the loss to the company would not be so large as seemed to be antici- 
pated, and further, that there was no intention wha ever of competing 
with the company on other than fair and equitable terms. After 
careful consideration of the situation so created, the dircotors came 
to the conclusion that the interests of the company would ba best 
served by at once offering to meet the often-expressed desira of the 
Australian Colonies for an alternative cable route, and a reduced tariff. 
They accordingly submitted a proposal for extending the new Cape 
cable to Australia without requiring any subsidy from the Australian 
Governments‘and at once decreasing the tariff to 4s. a word, to be 
followed by further reductions on a sliding scale down to 2s. 63. per 
word as the traffic responded to the reductions. The only condition 
attached to б a pir was that the company should have the same 
freedom of d g with the Australian public as prevails in this 
py would be 
entirely dependent upon the Governments for the collection, trans- 
mission, and delivery in Australia of the traffic, making it impossible 
for them to carry on their business on equal terms with their cox- 
titors. That proposal had been very favourably recoived by the 
ross, Chambers of Commerce, and mercantils communities generally 
in Australis, and they had reason to b:lieve that it would b3 
eventually accepted. The moment they received sstisfactory assur- 
ances on that point the laying of the cable from the Cape to Austral.a 
would be proceeded with without delay. With regard to the Pacific 
роо, they would remember that the Imperial Government decided 
to limit their subsidy payment to £20,000 per annum, but that 
decision caused scme dissatisfaction in Australia and Oanada. The 
Government therefore reconsidered their offer, and they are now pre- 
pared to take part in the working, m ent, &c., of the cable. An 
advisory board representing the Government and the Australian ала 
Oanadian colonies had been, or would immediately be, appointed for 
the purpose. That cable when laid in two or three years wou'd 
divert some of the com ‘a tra ffie— Eat was self-evident; but still 
they might, with their two indeper dent cables and accessto their own 
offi»es in the principal Australian towns, look forward to the coming 
competition, when it came, without any serious or great apprebensic n. 
They would observe from the report that if was proposed to alter the 
trust deeds of the staff sion and superannuation funds so as to 
admit of the retiring age being altered to 55 years instead of 60. That 
change was very desirable, inasmuch as they found the existing age 
limit too high, and tending rather to the retention of employé: who 
were no longer able to give efficient service. To do this, the company's 
contribution to the pension fund would have to be increased from 24 
per cent, to 4 per cent. The sum required from the company to make 
up the back payment was, roundly, about £11,000, and if the amount 
were spread over 20 years, as was proposed, it would only represent & 
few hundred pounds per annum in addition to the increased contribu- 
tion. The Marquis of Tweeddale then moved the adoption of the 
report. 

n Е. A. Bevan seconded the motion, which was carried unini- 
moualy. 

The necessary resolution for effecting the alteration in the pen: ion 
fand trust deed having been passed, a few remarks were offered by 
shareholders, and in reply, 

The CuHaIBMAN said that by the change in the pension age limit it 
was not meant that they woald ора? retire all officials at 
55, but only where there might be inefficiancy due to age. He 
had read Sic Edward Sassoon's speech to the Folkestone Chamb:r 
of Commerce. He made the old charge against this company of 
monopoly. He (the hon. marquis) had to meet this when hs 
addressed the Ohancellor of the Exchequer, and he pointed out that 
they had no monopoly at all between this country and Australia or 
Iadis. There were various routes, and the word monopoly did not 
apply to them in any degree whatever. The Government were going 
to lay a cable, which they could not have done if the company had 
enjoyed а monopoly. In reference to the statement about interru 
tion to the cables, he pointed out that there was only one cable 
interrupted, viz, the East Coast cable; the West Coast cable was 
working as well as it possibly could do. With regard to the East 
Ooast, everything had been done that could be done to eusure its 
speedy repair. They had no fewer than three cable repairing ships 
on the East Ooast, distributed over the coast ready to repair агу 
fault. Heconfessed they were not a little disappointed that that 
particular fault in the Mcsambique cable had not ken repaired Ly 
this time, There was no interruption between this country and the 
Oape so far as phic communication was concerned. It was 
impossible to prevent interruptions taking place, they arose from a 
variety of causes, artificial and natural. If the Government had only 
listened to the dírectors two years ago, they would have had a third 
cable now working to the Cape. It was not the company's fault that 
there were not now three. Taey were laying it now, having r.cently 
got approval and permission to land. Tne new cable would b3 
on the West Coast of Africa, 
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A BRABBHOLDER asked what would be the cost of extending the cable 
from the Oape to Australis, and whether it would be provided from 
reserve or the issue of capital. 

In reply, the CHATBMAN said that the cost of the cable would be 
borne partly by the Eastern and partly by this company. The share 
of the astern Company would be something like £1,000,000. 

A vote of thanks to the chairman, directors, and staff brought the 
meeting to & close. 


The West India and Panama Telegraph Company, 


Limited. 


Tue directors’ report for the half-year ended June 30th, to be sub- 
mitted to the meeting on 15th inst., reads :— 

"Тре directors submit the accounts for the six months ended 
June 30th, 1899. The amount to credit of revenue is £30,929 10s. 8d., 
against £39,612 14s. 2d. for the co ding balf-year of 1898, and 
the expenses have been £21,492 4s. 8d., against £21,704 17s. 5d, 
leaving a balance of £9,437 6s., which, with £4,920 Os. 8d. brought 
from last account, makes a total of £14,357 6s. 8d., with which it is 
proposed to deal as follows:— 


£ в. d. 
First preference shares— 
Dividend, six months to June 30th, 6s. per share.. . 10,868 18 0 
Second preference shares— 
Dividend, six months to June 30th, 6s. per share.. . 1,400 14 0 
Ordinary shares— : 
6d. per share (free ofincome-tax)  .. $a ag .. 2,208 0 6 
Balance to current half-year's account ; 879 14 2 
£14,857 6 8 


“ The total receipts show a decrease cf £8,683 3s. 6d., as compared 
with the corres 
large consequent on the Spanish-American war. The expenses of 
repairing cables during the helf. year amounted to £8,334 8s. 3d., 
being £572 156. 1d. less than those for the corresponding period. 
The Bt. Lucia-8t. Vincent cable which was interrupted by the hurri- 
cane of Beptember last year has been finally restored. The cost of 
renewing the original part of this section, amounting to £2,616 
8з. 4d., bas been charged to reserve. In August t another 
disastrous hurricane sed over some of the West India islands, 
causing great loss of life, and much distress followed. The directors, 
feeling sure that their гсНоп would meet with the approval of the 
shareholders, forwarded a donation of £100 to the Lord Mayor's 
relief fund. Telegrams relating to the hurricane and distress fond 
were transmitted free of c as on the previous occasion. The 
Jamaica-San Juan (Porto Rico) cable was interrupted by this hurri- 
cane, which also damsged some of the company’s landlines, all of 
which have since been repaired. A contract has been entered into 
for the manufacture and delivery in the West Indies of 310 knots of 
cable for stock. The directors ате pleased to report that the Danish 
colonies of St. Thomas and St. Oroix have renewed their subsidies 
for a farther term of five years.” 


Prospectus. 


Ом Wednesday the list of applications closed of an issue of £125,000 
43 per cent. perpetual second debenture stock of the Brush Electrical 
Engineering Company. This issue has been made in order to redeem 
the outstanding £50,000 44 per cent. redeemable second debenture 
stcck, to pay off bank loans, and to provide for further extensions to 
the Loughborough works. £75,000 just been offered at £105 per 
cent., the balance being reserved in order that holders of the existing 
£50,000 44 per cent, redeemable second debentures may have the 
option of exchanging same for the present issue of atcck at par. 


Improved Electric Glow Lamp Company. — A 
meeting of this company was held at Cannon Street Hotel yesterday 
(Thursday) morning, but our representative was refused admission. 


Personal.— Mr. Charles S. Drummond has been appointed 
a director of the British Electric Traction Oompany, 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending November 4th, 1899, were £189 7s. 11d.; November 4th, 1898, 
£192 is, 1d.; aggregate for half-year to date, 219,061 Зв. 8d. 


The Bristol Tramways and Company, Limited.—The receipts for the 
week ending November 8rd, 1899, were 48,139 17s. 8d.; corresponding 
period, 1898, £2,566 9a, 0d. ; increase, £572 18s, 2d. 


The City and Booth London Railway Company.—The receipts for the week 
ending November 5th, 1899, were £1,015. November 6th, 1898, £1,027; increase, 
£18. Total receipts for half-year, 1599, £14,823; total receipts correspond- 
ing period, 1598, £18,302; increase, £21. Miles open, 8j. 


The Dover Corporation Blectrie Tramwaye.—The receipts for the week 
ending October 28th, 1899, were 4179 198, 10d.; October 29th, 
1898, £190 98. 5d.; deorease, £10 9s. 7d. Total 92 to date, 1899, 
£8,643 88. 11d.; Corrorpan ging period 1898, £7,174 19a. Id.; increase, £1,468 
ds. 10d. Miles of track open, 1599, 8; 1498, B. Car miles run, 1899, 4,794, 
1898, 4,413. Number of cara, 1899, 11; 1898, 11. The receipts for the week 
ending November 4th, 1699, were £175 138. 11d.; November 4th, 1898, 
£165 6s. 6d.; increase, £10 7s. 6d. Miles of track open, 1859, 8; 1898, 8. Car 
miles run, 1899, 4,756; 1808, 4,808. Number of cars, 1899, 11; 1898, 11. Total 
receipts to date, 1599, 48,818 178. 10d.; corresponding period, 1898, £7,340 
bs. 6d. ; increase, £1,478 125, 4d. 


ding period of 1898, when they were abnormally 


The Dublin United Tramways Company.—The reoelpts for the week ending 
Friday, November 8rd, 1899, were as follows:—D. U. Т. Oo., horse cars, 
4808 17s. 8d.; ditto, electric cars, 22,670 5s. 11d.; D. B. D. Oo., eleotrio 
£693 8s. 6d. ; total, 48 671 118. 8 d.; corresponding week last year—D. 
Co., horse cars, £2,238 17s. 9d. ; ditto, el о cars, £834 18s. 1d. ; 0.6. D. Co., 
electric cars, £735 168. 4d.; total, £8,368 12s. 9d.; inorease, £807 
Aggregate to date, £75,775 28. 6d.; aggreg 
198. 9d.; increase to date, £2,601 2s. 9d. Worked:—The mileage 
miles electrically, 7 miles by horses, as against 18 miles electrically, 
and 39 miles by horses, for the corresponding 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 5th, 1899, were £601 November 9th, 1898, £994; Car miles 
run, 12,038: 1898, 8,584. Number of cars, 1899, 28; 1898, 10. Total receipts 
to date, from April 18%, 1899, £18,693; 1898, from June 99th, 1898, £5,175. 
Miles of track open, 19; 1898, 84. 


The Live 1 Overhead Railway Company.—The receipts fer the week ending 
November 5th, 1899, smounted to 41,878; corresponding week last year, 
41,451 ; increase, £422. 

The South Staffordshire Tramways Company.—The receipts for week ending 
October 8rd, 1809, were £696 19s. 94.; November 4th, £662 18s 04; 
aggregate receipts for 44 weeks, £29,355 78. 9d.; 1898, £27,886 16s. ба. 


STOCKS AND SHARES. 


Wednesday Evening. 

Ir is а pleasure to be able at last to report that signs are apparent of 
a distinctly better time for electrical shares in the near future. This 
is, of course, the season when supply shares, in particular, come into 
favour. The investing public refuses steadfastly to look at anything 
in the nature of an electric lighting concern in the summer time; 
consequently, prices sag. Besides this reason, there has been a con- 
catenation of other circumstances to keep quotations flat; politics 
and dearer money being the two chief causes. Now, however, a 
feeling of confidence is beginning to creep round the market, in spite 
of the hardening of discount rates, caused by the Treasury Bills emis- 
sion. Electric lighting descriptions are being freely dealt in again, 
and Citys were the first to respond to the more active tone. The 
winter is at hand, when the company may reasonably look for better 
receipts, on account of the additional users it has secured during 
the summer months. Competition by the Oharing Cross Company 
is still far off, and the passing of the last dividend has, it is sup- 
posed, put the City Company into & strong financia! position. While 
the outlook for the future is still hazy, and no one can foresee what 
may be the result of the reduction of rates, the shares are distinctly 
a speculative investment. 

St. James's and Pall Mall mark another advance, the new issue 
being rafely disposed of by now. Westminsters are hard, and the 
next rise seems most likely to occur in shares of this steady invest- 
ment type, for the amount of public money lying dormant is 
tremendous, and people will not for ever be satisfied at getting the 
miserable rate of interest that a bank allows upon deposit accounts. 

No attempt has been made to start a market in the new Alliance 
Electrical Preference shares. The amount of the public issue being so 
trifling, there can never be anything approaching a free market in 
them, and the investment is coldly regarded for this reason. The 
Stock Exchange always dislikes a security—however good— in which 
dealing has to be a matter of negotiation, 

Telegraph securities have brightened generally, and Eastern 
Ordinary has again scored. “The public wouldn't look at the stock 
when it was flat," exclaimed a jobber in the market, but now that it 
is rising, see how they come for it!” Extensions have also hardened, 
but shareholders are beginning to grumble as much as the newspapers 
at the rigour exercised by the press censor at the theatre of war. He 
is lessening their chances of a good dividend, they pathetically say. 
Anglo-American issues are better, the Deferred stock regaining favour 
asa gambling counter, and the Preferred coming into demand from 
investors who must have a 5 per cent. return with as little risk as 
possible. Moreover, the Yankee Railway Market continues exceed- 
ingly strong—always a good omen for bulls of Anglo Telegraphs. 
Globe Ordinary have appreciated a trifle, bat the Preference can be 
bought at 152, or a shade less, and Submarine Cables Trust are up 1, 
but West India and Panama shares have been sold and are 3 down, it 
being feared that the recent hurricanes bave done more serious 
damage than was at first reported. | 

National Telephones shed & small fraction as the result of the 
decision arrived at by the Glasgow Corporation with regard to way- 
leaves. The reason for the fall seems distinctly trivial, and there are 
some who say that its effect should have been to enhance instead of 
decrease the vslae of National Telephone shares. 

Very little has to be said about the more miscellaneous varieties. 
British Electric Traction Pref. are & thought weaker, but no change 
has taken place in the Ordinary. New General Tractions are 4 and 
Potteries Ordinary 133. 

Henleys are still denied & quotation in the Official List, but this is 
likely to be remedied shortly. The Ordinary are 12} to 13}. and the 
Preference 53— 8. 
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Closing Closing 
Share| the last three years, | Чуу Nov, 8th. 
4001 Direct 100 —104 |100 —104 
,000 Amason Telegraph, sh „ | 8— 4 8— 4 
125,000 Do. do. 5 x, Debs., ‚ Nos. 1 tol 350 вед, 100 | ... S. | 85 — 90 2 — e 
905, 50010 Anglo-American Telegraph ... ба ага s soe Stock |22 18s| 8 £8 Өз 65 — 68 
8,047,2201 Do. do. 6 y 4 Pref. ees eee eee Stock 25 бв 6 6 y^ 1164—1174 reum 
8,047, 2301 do. Deferred... ... „. оо .. |... [18.% 16—17 | 17 — 174 
206, 151 Brazilian Submarine Telegra 00 eee eee 10 7 y 4 7 y 4 15 — 15j 15 — 153 
76,0002 Do. do. б Debs. and series, 1908 00 0 100 eee eee ee 107 —111 107 —111 
44,000 maa po Nos. 1 to 44,000 ese eee 006 LIA 5 & @ 5 7 8 2 з 8 
10,000,000$ Cable еее ТТ ee eee ee 100 8 8 8 y 4 180 — 190 180 —190 
1,882,523] Do. do. Sterling 500 % Deb. Stock Red. Stock M 108 —105 [103 —105 
224,850 | Consolidated Telephone and Manufacturing | 10/- | 2 11 1 1— + 1— 4 
16,000 eee eee vee cee е 10 8 7 8 9 E 10. 9 = 10 
6,000 * 10 y 4 du eee eee eee eo eee 10 " 10 10 19 — 20 xd Ei — т xd 
13,981 Direct panish Telegra eee өө eee soo 5 4 = 5 т 
6,000 Do. do. 10 Cum. Pref. eos eee § 10 10 9 -— 10 9 — 10 
80,000 Do. do 4% Debs. . o , 60 108 —107%, 108 —107 
60,710 Direct United States le [II [TI 20 8 y 4 8196 8195 11 12} 12 — 1 
120,000 Direct West India Cable, IE: x "Reg. Deb. eee eee [II 100 TI) eve 101 —104 101 —104 
4,000,000 | Eastern Telegraph, Ord. В ses 05 „ Stock 63 7 „ 7 95 156—161 |157 —162 
8 m 25 55 Pret. Stock "NA imp: « | 100 ES ES .. | 99 —102 99 —102 
Я e yable hngust, 100 а-я sii 285 ae = 
1,482,268 Do. 4 Mot — Dtock im Btock| 4 5 4 Н .. 117 —122 xdll7 —122 ха 
350,000 | Eastern Extension, Australasia, 1 ажр Telegraph .. 107 7 7% | 15 — 153 | 15j— 16 
; Do. 6% (Aus. Gov. Sub.) Deb., 1900, red. ann. 
18, SOUL drgs., rog: 1—1,040 8,976—4,826 100 5 % Ü 96 eee 99 —108 99 —108 
64400] Do. do. 060—8,975, 4,827—6,400 | 100 | 5 $ 5 .. 100 —108 100 —108 
830,000 Do. Бы пор F^ [II] 5 Mort. Deb Stock 4 4 [I1] 118 — 128 118 —123 
*9 — 
85,1001 8 ин слад — m] b Mort 843 J 100 6 |... |... 0% 10 | 99 —108 
46,5001 Do. ө ө to ‚ 2,844 to 100 б eee ee 100 —108 100 —108 
800, 0002 Do. 4 Mort. Debs., Nos. 1 to 8,000, red. 1900 100 4 өө? eee 101 —104 101 —104 
300,000 Do. 49% Beg. Mt. Debs. (Mauritius Sub.) 1—6,000 | 25 | 4 e. | з. Поз —1069 |101—104%x 
180,297 | Globe Telegraph and Trut . | 10 | 445 | 48% | 64% | 11 — 11ка 113— 113 
180,043 Do. do. 6 6 & Pref. oe eon vee 10 | 6 6 6 154— 16 xd| 164— 16 
150,000 | Great N сз ета 12 10 10 10 .. | 80 — 81 30 — 81 
Halifax Вета Мог 6. D еһе. — 
туза Е SL Ов. 1 to 1,200, Red. } p ee? eee eee 100 —108 - T : 
uropean Telegraph - Д os 10 10 10 48 — 52 xd x 
100,000 London B Telegra Beba. , | 100 | 6 @ 6 @ es 106 —109 [106 —109 
71,000 | Montevideo Telephone, Limited, os. 1 to 71,000 ... „ ird i 
Na N Do. 1 e aono" Pref., Nos. 1 to 84,000 810 6 r] eee 1 ха 5 5 
А ational Telephone, А eee eee eoe eos 6 54— 58 тЫ 
16,000 Do. 6 Oum. 1% Pref. soo eee 00 6 6 6 184 — 1 14 — 15 
15,000 E 6 Oum. 2nd Pref. eee ee oe 6 6 6 184 — 144 14 — 15 
260,000 5 % Non-cum. 8rd Pref., 1 to 250,000 6; 5 6 5 51— 54— 54 
1,829,471 *. Deb. Stock Red. Stock 8j 8j 84% 100 —102 [100 —102 
171,504 Oriental Telephone leo., Nos. 1 to 171,504, fully paid 5555/5 $— 1 xd 2— 1 
100,000} Pacific, Pacific and Huropean Tel., 4 % Guar. Debs., 1 to 1,000... | 100 FIF- El 108 —106 108 —106 
3 Reuters 000 et eee eee IT) eoe eot 5 e Бер; 8 == 
EO арт Cables Trust eee eee [I IY) 00 Oert. * ee е 128 —183 129 —134 
, nited River Plate Telephone eee eon Ty) [TII 5 6 • 
151, 7881 Do. 5 eot se eee В ТЫ 5 0 106 —108 106 —108 
300,0001| West African 5% 5%| V .. 99 —102 | 99 —102 
80,008 | West Coast of America, Nos. 1—80,000 and 59,001-—58,008 sue il, as i i- 1 i 1 
150,000 | _ Do. до, 4% Debs, 11,600 gua. by Bras. Bub. xn 100 | .. |... | .. оз —205 |103 —106 
880,021 | Wastern and B ph 4 Stock Red. ... |8 ө sea ео. 1104 —107 [104—107 
88,821 | West India and Panama Eb 1 i— 14 | li—- Ц 
84,568 Do. do. do. 6 Oum. 1% Pref. eee 6 6 oe 104— Е: 101— 10% 
4,660 Do. do. Fr 6 and Pref. ... 6 0 . 83— 9 — 10 
80,0001 Do. do. 5 Deba., Nos. 1 to 1, 55,5 . 104 —107 105 —108 
188, 1001] Western Union of С.В. ups Steer ees 6 6 .. | 98 —108 98 —108 


40,000 Do. г Oum. Pref., 1 to 40 
400,000 Do. Deb. Stock, бм. st М S118) all рай all pai 
40,000 | Oounty of & EUM TOY 

20,000 Ро. do. 9 75 h ^ 40,0180, 000 
200,000 Do. 4% Dob. Stock, Prov. Certs (all paid) Rd. 

26,100 | Edmundsons Eleo. Oorp., Ord. Shares 
pens po T. id корон, Limited, Ord. 
3 
100,000 | = 4% 1st Mt. Db. — Ва. 
63,500 Arie тоно о Supply, 101 to 62,500 see 
22. СЗС rims m 
Mortgage De 
6,452 | N Electric — 5 see 
81,980 | Bt. James's and Pall Mall Electric Light, se 
20,000 Do. do. 174% Pref., 30,01 i «0i 
South London Electricity Supply, Ord., 24 paid 


* Subject to Founders Shares. 
otherwise steted 


Ошон all shares are fully paid. 


Westminster Electric Supply, Ord., 101 to 80, 000° 


b Deb. Stock Bed... 
000 ! Oity of London Electric Lighting, .(40,001—100,000 .. 


Dividends marked $ are fer а year consisting of bo inter pact of one year and the the frst part 


e.o & 84 
8$ | : ** | 91 10 
006 ees 6 = el 
4 4 110 Zus 
7 100 6 11 — 12 
6 5 6 X 6 & 12 — 183 
8 8 .. |125 —180 
n nél | 10 — 11 
6% |6% 6 T 18 — 14 
ee 2 00 79 "E — 165 
5 Е 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Cl Closing Business done 
Present АМЕ, от Dividends for -— uotetion a week 
" 6 Del. dist. For. sch. нЕ 904 
1896, | 1897. 1898, Highest. Lowest. 
60,000 Aluminium A” shares, Nos. 1—60,000  ... aee see 1|10 V 10 . 23— 8} 21— 3} у э 
90,000 Do. 4} % lst Mort. Deb. Stock Red. see eee Stock eee eee TI 95 —100 95 —100 "өө eee 
80,000 | British Electric Traction 10.6 9 164— 17} 163— 173 163 .. 
30,000 Do. do. 6 T Cum. Pref. POND: BET ча каў . |184— 143 | 184— 14 14 | 13H 
200,000 Do. Perpetual Debenture Stock ... Stock аз * 126—129 |126 —129 128} | 1261 
40,000 | British ш Wire vu Nos. 1 to 40,000 T eee 5 au a — r^ 11 — 12 12 - 
27,500 Do. do. 6 9, Cum. Pref. Nos. 1 to 27,500 . 5 61— 62 sey sii 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... B | nil T 58 1 — al li— 23 - € 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90,000 2| 4 EN 6 21— А 
125,0001 Do. do. 4 Perp. Deb. Btock ^. [Stock c nr 110 —115 
50,000 Do. do. 2nd Deb. Stock Red. Stock ei 104 —107 [104 —107 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 10 0 % 124% 15 95| 13 — 14 xd| 18 — 14 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. Stock . з —116 |113 —116 аш 3n 
35,250 | Central London Bellwiy, Ord. Shares ..| 10|.. |... |... | LOZ— 108 | 10}— 10g | 108 | 108 
178,303 Do. do. do. £8 paid „ ose aes bin ist 2 йш 
61,088 Ро. до, Pref. half-shares - ove 5 | „. 505 T 4$— 54 43— 51 5 4M 
71,447 Do. do. Def. do. өөө ons - DT. was i 885 5 — bi 5 — 53 due es 
630,0001 | City and South London Railway .. Stock 14 Y 14%) 24%) 63 — 66 63 — 66 644 | 634 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 és] A9] ws; in ban 6i— 6ў 64— 6 sist a 
82,098 . & Oo., ak to =} age isa! 5 B. aad iss $e 84— 4 34— 4 313 38 
о. 5% Ist Mort. A ebs., 1 to 900 o uv 
100,000 £100, and 901 to 11 000 of £50 Red. eee eee eee eee 100 —103 100 103 eee 
99,261 | Edison & Swan Utd. El. gt. 't A" shares, £3 pd. 1t099,261 5| bi 6 6 2— 23 2— 2 2d. . 
17,139 Do. do. do. ** A" Shares, 01—017, 139 5 5 6 6 4— 5 4— 5 ése 
344,023 Do. do. do. 4 95 Deb. Stock Red. | 100 i T .. | 95 — 97 95 — 97 95 ese 
112,100 | Electric Construction, 1 to 112,100 ... ss а 2| 65 6 6 2— 21 2— 2 
25,000 Do. do. 7 95 Cum. Pref., 1 to 25,000 T 2, 7 7 7 8 — 34 3— 84 е 
140,300 Do. do. 4% Perp. Ist Mort. Deb. Stock S» |Btock| ... T .. |108 —106 104 —107 1054 m 
91,196 | Elmore’s Patent Соррас N 1 to 70,000 е E лел ти кез +— à 4 - 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 - „ 7 7 11 — 13 11 — 13 . 
15,000 | Henley’s (W. T.) Telegraph Works, Ord. - ise „ 20 a 12 14 oa 
8,000 Do. о. do. 7 % Pref. 101 7 7 7 - S jes 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 44 .. 111 —114 111 —114 iy sos 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works sea 1.,20 1.310 10 10 95| 21 — 22 21 — 22 214 | 213 
800,000 Do. do. do. 4 % lst Mort. Debs. | 100 | >... ids .. 1100 —104 100 —104 102 - 
87,500 Liverpool Overhead Railway, Ord. ... „„ 10| 29%) 88%] 34% Si— 9 9)— 9% |. өз 
10,000 Ро. до. Pref., 210 paid .„ . 10 5% 5 5 Ф| 131— 138 13i— Т ро ax 
87,850 | Telegraph Construction and Maintenance , 12 | 15 15 15 87 — 41 — 41 394 | 38 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 .. | 100 | ... one * 103 —106 108 —106 -— гоё 
13,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20,0000 AN ж ine га 9]— 9i 91— 92 i» ме 
13, 400 Do. do. 59 Cm. Prf. Nos. 6,601 Чо 20,000 ET o see к 54— 6 54— 6 Gu iuis 
640000 Waterloo and City Railway, Ord. Stock - 100 | ... Kas 8 951101 —104 101 —104 102 ove 


i Quotations on Liverpool Stock сретну t Unless otherwise stated all shares аге fully paid. 
Dividends marked § or а year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ham Electric Supply £5 (fully paid) 8—10. Kensington and Knightsbridge Electric cip, ee 
—— uminium, Ordinary, 9—10; 7 % Pref., 94—104. (Б 25 paid) 124—134; lst Preference Cumulative 6%, 25 
Brompton and Kensington, 44% Debentures of £100, 105—108. pen 741—8. Debentures, 104—107. 
National Electric Free Wiring, 10s. paid, 6s.—8s. ou Ordin Bhares 10 
Smithfield Market Electric, 1—3. VT. Parker, £10 (fully paid), 184. 
Е * From Birmingham Share List. Bank rate of discount 5 per cent. (October 5th, 1899). 
MARKET QUOTATIONS, Wednesday, November 8th. 
CHEMICALS, &o. This week. | Last week, |120гевве or METALS, Go. (continued). 
f Ebonite Rod T T per lb. 
a Acid, Hydrochlorie .. per сті. 5/- Mr T AN Sheet. per lb. 
a p N с ee .. . per owt. 22/- е ee g Copper Bars ee se .. рег ton 
a „ Oxalic.. ee .. per owt. . ri - g „„ Wire (basis price) per lb. 
a " Sulphuric awe ee . рег сті. 6/6 5 / 2 " Bhee ee e өө рег ton 
а Amm .. per owt. 40! 40)- 2 Rod T .. per ton 
; Ammonis, Mariaie (crystal) .. perton| £29 £59 п German Silver Wire . per Ib, 
T .. per ton £27 £27 h Gutta-percha, fine ee per lb. 
а Bl es ee рег ton £61 £6 10 ра h India-rubber, fine +» per lb. 
a Bisulphi Y^ qom ee ee per ton £15 £15 ee $ Iron, Charcoal heets oo ee per ton 
a Borax e oe өө per ton £16 10 £16 10 pé $ Pig (Cleveland warrants) per ton 
a « Bensole (90 5 9% . ee ee per 2 ЦА ЧА se : n —— according to size per = 
ee .* ee ' ва .. ee 
sCopperfulphas.. o. „ Serten| ОМ £26 : н Wire galvanised Мо.В.. per ton 
a Lead, Nitrate . per ton £25 88 g Lead, E Ingot . per ton 
: White Sugar ee .. рег ton 1 К" н Sheet per ton 
Peroxide ..  .. perton| £2710 227 10 г m Manganin Wire No. 28 per lb. 
a — E Spirit T .. per gal, 2/9 M g Mercury per bottle 
a m poe Bolvent (90 % at d Mica (in original cases), small per Ib. 
1 с: .. per gal. 5/6 5/6 А { " "n » medium per lb. 
a Potash, ichromate in ‘casks... si. y $5 ы p e per lb. 
a „ Caustic (15/80 9) eo» per ton 24 ^ p Phosphor Bronze, p per Ib. 
a „  Bisulphate .. . per ton £85 £35 ss IUS OSA в per lb, 
a Bhellac .. рег cwt. 68/. 68/- ө ý rr Дд & sheet per Ib. 
a Sulphate of Magnesia .. .. рег ton £4 10 £4 10 - 4 Platinum .. es per os. 
a Bulphur, Sublimed Flowers ++ рег ton £6 £6 Silicium Bronze Wire . per lb. 
a н pee vered  .. .. рег m * 10 * { Bteel, dm посте to desc'y'n p. ton 
.. рег ton . 
а Boda, Ceustio (white 70 °/.) өө sar тем £7 10 £7 10 ° g Tin, — . per ton 
a " e+ per ton £8 £8 f n fo .. B per Ib 
8 „ Bichromate, casks s per lb, Ad. 23d, PH n „ wire Nos. 1 to 10 per l 
METALS, &0. i baad, paki 
Aluminium Wire in ton lots.. per ton £294 £224. гг j Yarns, Cotton, le 10lb, bundles p pr Ib. 
p Babbitt’s me M em. Du per ion 40 2100 £90 0 £160 ! ^" еч "y ~ 15 | 
с Brass (rolled Seal Pn oi basi p per Ib 1 = Run 101, Derlh 
6 s. ube (braz per Ib. ја 1 j Jute, 180 lbs. rove «+ рег ton 
e „ Wire, че мин А рет 1Ь, . d. k Zino, Sheet (Vielle Montagne bnd.) p.t. 
Quotations supplied b tati lied b Y" lied b 
a Манка d, Door a Co. —9 In Rubber, Gutta-Percha, and а — sara, Morris Ashby, Limited. 
b British Aluminium Company, Ltd, ph Works Company, Lid, а U. Т, Giover & Со., Ltd, 
с Mesars. Thos. Bolton & Sons, г ames & Shakspeare, п Messrs, P. Ormiston & Sons. 
d Messrs. F. Wiggins & Sons ссни eee > ө Messrs. Johnson, Matthey & Oo., Ltd, 
Meters. Henry C, Yoo ё Oo. (5,00 в К | | 


vol. 45. Mo. 1,146, Novzx»za 10,1999.) THE ELECTRICAL REVIEW. 


776 


STANDARDISING IN ENGINEERING 
CONSTRUCTION. 


Tum general consensus of opinion in regard to cheap production is 
that standardising is at tho base of economical manufacture. It is 
by standardising that repetition work is made possible to the fullest 
extent. 

Sir Benjamin Browne, who deals with the question in the 
Engineering Magazine, does not think much of the Atbara Bri 
argument, because for some reason which has never been made 
plain, the order was sent to America, without any English 
bridge builder having had a chance of trying. Where, he asks, is the 
line to be drawn between standard and в design? He does not 
believe in varying a lot of bridges for the sake of a trifling difference 
in span, his thought evidently being that in case of a number of 
bridges varying in span from, say, 20 feet to 20 + > feet, the whole 
of them might well be made of £0 -+ x feet span, rather than they 
should be made of several different spans. All being the same they 
could be made more cheaply, even though the total material might be 
greater in quantity. 

The general feeling is that English engineers are too fond of their 
own designs, and the influence of Great George Street is indi- 
cated as having, in certain cases, seriously injured British trade, 
notably in bridges and locomotives. But it is not only Great 
George Street that is to blame. Our Midland and other railways 
are themselves guilty of demanding the most rigid adherence to hard 
and fast specifications for locomotives on the part of English builders, 
and have ordered from America engines to practically no 
specification. Need we say that Americans claim this as a sort of 
tribute to their unsurpassable ability to design and mske engines, 
whereas, all it shows is the mistake of the railroad officials in getting 
behindhand with their engines, and having to order them in a hurry ? 
The North-Western and the Lancasbire and Yorkshire do not seem 
to have got themselves into the same fix. We recently commented 
on the lame and impotent explanation offered Ьу Mr. Jones, of the 
Midland. Mr. Jones seemed to be much impressed with the fact that 
the imported engines would come over in wooden cases, and these 
wooden cases would not be all the same sizs. Seeing, too, how many 
foreign and colonial lines are engineered in Westminster, need wonder 
be excited if American en are sometimes found to b» preferred 
after a trial of English en designed by some inexperienced youth 
who has paid a vnd premium to his supposed teacher? TheAmerican 
locomotive is usually designed by an expert, just as are the locomo- 
tives built to the designs of English buiders, but Westminster men 
cannot possibly be lccomotive experts. Sir Benjamin is very 
revere on the Boards of Directors of our railways who so mismanage 
their lines. Here, again, we find fault with the English system. 
American railways—railways being their chief industry—command 
some of the best men. How very few English directors are really 
experts in railroading! Occasionally we see a retired mansger go 
upon the Board when he is worn out, and clearly to go on the Board 
is a sort of halting place on the road to the grave. To be born a duke 
is also a sort of patent to a good railroad directorate, but our Board 
dukes have cost the country millions in bad policy. Civil engineers, 
says Bir Benjamin, will cause their assistants to get up designs for 
cranes, wagons, and all kinds of things that can be purchased like 
tin tacks almost, off ticketted shelves of the manufacturers, and of 
course infinitely better than the designs of a tyro. It is, he says, a 
great waste of time and energy to design on first principles articles 
of which other men have made specialties. Yet this is the Great 
George Street plan, which has not even the merit of Pecksniff's 

methods, for he did choose a perfect model. 

The furthest development of standard work is certainly seen in 
America, where & manufacturer will sometimes make not merely one 
typeof lathe, but only one віхз of that type. 

Benjamin deplores the abolition of the sub-contractor in the 
workshop. The contract system сате а man а chance of doing better 
for himeelf, for his hands were tied than a foreman’s, and he 
could bargain with men individually. Now, if trade is to be kept, 
the making of goods must be standardised as it has been in the 
textile trades. A huge spinniog mill, for example, sets out to make 
32s. yarns, and will make these or vary very little from this number, 
so little, that all the preliminary machinery will remain unaltered in 
ite drafts and twists the year round. Textile machinery has long 
been standardised, and one hears of very little competition being 
successful against Lancashire. Much of the competition, we may say 
all, that is so much talked of at present, ie chiefly due to want of 
business methods, and the worst cases that bave arisen can be 
clearly traced to Great George Street influence. We have 
seen men of years of experience vainly endeavour to point out the 
errors in designs to young sprigs in Westminster, whose ideas savour 
of some half-century old bock from which, doubtless, their ideas 
were culled. But all this is everyday experience to specialists in 
manufacture who see thousands of pounds wasted and are unable to 
stop the folly. 


THE MORRIN CLIMAX WATER-TUBE 


BOILER. 
PronaBty the principal reason why vertical shell boilers have 
been so unsuccessful has been tbat, there being no provision for 


the circulation in the way of providing separate up-flow 


and down-flow passages for the water, it was impossible to avoid 

riming. There was so great a column of water through which 
steam had to make its way, that the water must have been full of 
straggling steam bubbles, and when at all thickened b contained 
mud or soda, the action of the steam must have been similar to that 
observed when а workman holds his coffee can over the smithy fire, 
and, by allowing too much heat to enter the can, MP pone it of all the 
coffee, leaving water only in the can. In the Morrin water-tube 
boiler the vertical type is adopted, yet without the faults of the shell 
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boiler — not but that a vertical shell boiler could be made to supply 
dry steam if proper provision were made for circulation. The 
Morrin boiler, as shown by figs. 1 and 2, consists of a c2ntral small 
diameter shell, large enough to work in for the purposeof using a 


tube expan 


there may bo 1,000 tubes in à large i sist 
of a straight length radiating horizontally from the shell towards the 
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outer casing, about half way to which the tube begins to curve 
laterally and upwards. Arrived near the casing the curva- 
ture, which had become flatter after the first bend, again becomes 
sharper, and the tube is turned in sgain radially to the central shell, 
which it enters at a height of about 18 inches above the lower end. 
It requires about six such loops of tubes to fill out the whole circle, 
but circumferentially on the shell between the two ends of a tabe 
there will be three other tubes. Thus there are 24 tubes in а circum- 
ference, and a large number of such spirals in the height of the 
boiler. Their size is 14 to 3 inches, and their number is 280 to 1,000, 
according to the size of the boiler, their aggregate length being simi- 
larly 1,000 to 12,000 feet. 

The central shell is carried below the firegrate, and forme a con- 
venient mud drum. The firegrate is annular, surrounding the inner 
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shell, and the furnace space is formed by omitting a sufficiency of 
the lower tubes. Though much of the inner ehell is removed by the 
holes for the tubes, this is made up by increased thickness. Indeed, 
=й шен plate must be thick, on account of expanding the tubes 
The furnace is lined with a special firebrick, to assiat combustion. 
The shell of this boiler is necessarily welded longitudinally, so as not 
to interfere with the tube риш In the upper part of the shell is 
a defiector plate, to throw down any water that may be carried up, 
and there are then several diaphragms placed in the shell whereby 
the steam which arrives beneath the diaphragms can only pass by 
them by traversing the tubes. Ia this way several passes of those 
" tubes must be msde by the steam, greatly to the advantage 
ess. Indeed, 80° of superheat are claimed. Above all is 

a coil of 100 to 300 feet of pipe as an economiser or feed water 

» and this should be useful as a heat abstracter from the gases 


» BOILERS IN COURSE OF CONSTRUCTION = 


before they finally escape. The general design of this boiler is good. 
Any tube can be removed without removing any other tabe. A few 
spare tubes serve for a whole battery of boilers, all being alike. 
tube ends are accessible internally, and a tube can be cut out and 
replaced in a couple of hours, or less. It is claimed that a 1,000-z.P. 
boiler only occupies a space 17 feet diameter. Having an annular 
grate, the boiler must be sccessible all round for firing at usually four 
dcors, though in places the back of the grate may be blanked off, 
and the front enlarged if required. 

Ап advantsge of this type of boiler is, that low water is not easily 
attained; that is, the water may fall a long way down withoet 
Pretty well taken out of the quses by tho time they reach the upper 
pre aken out of the gases e upper 
tubes. For coke, or for smokeless coal, this should prove an excellent 

boiler, and doubtless it can be adapted to use 
bituminous fuel, the furnace being already sur- 
rounded laterally with firebrick. і 
that this boiler may be used with good effect to 
burn waste gases from furnaces, and it is much 
used in America to follow plain cylinder 


E 


ELEOTRIO RAILWAYS IN 
AMERIOA. 


Tum current issue of the Street Railway Review 
is a special one, and is a decidedly monu- 
mental number. One of the last articles is that 
descriptive of practice in America, as 
shown at Ohicago, which may be taken to 

sent the latest practice in the newer sections 
of that city. 

Horse cars have practically ceased to exist 
in pr inim чы this m алш to the 
class of men who are ap pose as the people’s 
representatives, we seem destined to use horses 
for some time to come. An English road surveyor, 
too, will take so exaggerated & view of his duty, 


to be defiled by a single pole, he will сере if 
he can, fifty or sixty thousand people of trans- 
port facilities. By many municipalities and 
surveyors, the Light Railway Act is reduced 
almost to a dead letter, and obstruction is being 
put in the way of progress never intended by 
the Legislature. In America over 90 per cent. 
of street railway mileage is electrical. In New 
York and Washington alone has the conduit 
system b:en adopted. Everywhere else the 
tages Быр greater than На imaginary ana 
grea у 
ing 1 The third rail has come into 
considerable use on high speed lines. No im- 
portant application has yet been made of any 
surfsca contact system. | 
The payer before us shows how very different 
American practice ів from our own. Very little 
concrete substracture is employed. It is thought 
too rigid and unyielding, but more probably, as 
Prof. Short points out, the long-established roads of England, with their 
many years of compac‘ed depth of metalliug, are suited for tupporting 
concrete, and such roads necessarily cannot yet be found in America, 
where track construction still involves the use of wooden ties, 
the manner of English light railway construction. The ties are 
on a layer of broken stone or gravel in a trench at 24 to 36 
centres, and the rails, 7 inches to 9 inches deep, are spiked to 
the paving blocks, in cities, being placed on sand, laid above the 
of tho ties, which are filled in between by broken stone or grav 
Tie rods are rarely used. As in England, rails are used ap to 60 
in length, the joints b variously broken or opposite, according 
opinion; the latter tend, when down, to pitching, as against 
peouliar rolling caused by alternating or b 
Osat welded joints are increasing, they 
Electric welding is high in cost, but pro 


are supposed to have a slightly 


THE 
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they connect. Double bonding, so common in England, is stated to be 
5 and oross-bonding is » while plastic or 
amalgam bonds are coming into use. Double-truck cars are coming 
to be the mark of progress, and practice appears to be drifting in 
the way of such cars, 30 to 35 feet long, as, indeed, we fully believe 
they become standard in this country. Trailers are but little 
used, as they cost more for labour per passenger. Trucks are of 
maximum traction type, 60 to 70 per cent. on the drivers. 
American climatic conditions ng so wide in range, there is great 
effort to secure a sort gf combination summer and winter car easily 
convertible, 

Of the American motor we cheerfully speak, for it seems to us that it is 
in their car motors that Americans have been easily first. There is 
really no sufficient reason for this. Motors are рам special stresses, but 
are not difficult to make. They can be «ү: , if need be, direct from 
American motors; but the one thing needful is good sound material 
for the insulation. Secure this, the rest is easy. There are among 
our own motor makers some who realise this, and their motors are all 
right. There are others whose insulation would се а school- 
boy’s experimen pts to save on insulation must 


unnecessary. 

In other respects such as fuel economisers or flae feed heaters, 
American steam practice has acquired much from us. The use of 
fan draught does not seem to have extended mach into traction work 
in America, though it is p in other lines. We might profit- 
ably follow on the lines of рой draught more than 
we have yet done. Though so old in Eng 
in respect of 


copper itself, and each additional cable saved represents a good 
economy. Obviously, too, a buried copper conductor when dug up 
is only worth half its cost price if copper is at the same market value, 
the insulation being ess except as fuel. 

Feeder conduits are usually of vitrified brick or of iron pipe, the 
former as carried out to a considerable extent in Dablin 


In 

between English and American practice. All details are practi- 
cally American, and English makers follow Americaa forms, but 
pole work is perhaps less elaborate; the American pole is ugly as 
compared with the tapering pole made by the English makers, 
but the elaborate brackets demanded by English municipalities are 
not asked for so much in C 
followed of keeping the poles as unobtrusive as possible. Chicago, 
which fills so larg 


ty 

The cable system is rapidly disappesring from Chicago. The Ci 
Railway Oompany, which has electric, cable and horse ud 
reports net car earnings per mile of 98 cente, 57, and —107 cents, 
on the three lines respectively. Various Ohicago companies show 
operating expenses of 46:1 to 60 6 per cant. 

As a the Chicago power stations, one of the newest, that 
of the Southside Railway Company, was originally equipped with 
cross compound engines, with cylinders 26 inches and 54 inches 
X 48 inches, driving 800 Kw. Westinghouse generators. Its two 
new engines are to be of 1,600 xw. capacity, with cylinders 34 
inches and 70 inches x 54 inches, and capable of working up 
to 4,000 н.р. It is curious to note the low speed, ошу 80 
minute, which still clings to American practice, even for 160 lbs. 


this 


by five fans. The low cost quoted is attributed largely toan accumulator 
of two sete of 263 cells, each set of 750 kw. capacity. They can each 
d liver 2,400 amperes to the line, and have run up as high as 4,300. 
The Ohicago City power stations have rope-driven plants with 
small units. Of the 14 principal power stations, the capacity varies 
from 400 xw. up to 9,600 xw., with a total nearly 54,000 xw., of 
which, as regards boilers, 23,600 н р. capacity is of Babcock & Wilcox 
type, 10,000 of Sterling type (Sterling boilers have small tabes nearly 
straight and not far removed from the vertical), 8,400 E P. Campbell 


. and Zall, and various others. Green economisers, not long ago hardly 
ater-cooling 


known out of England, are installed in large numbers. W 
plant of 10,000 н.р. has been farnished to опе station, and 7,500 нр. 
of condensing plant has been fitted to another station. Direct ac 
steam pumps are much used, which we think a mistake for f 
purposes. Sach pumps have their use and place, but not as feed 
pumps for ostensibly economical plant. 

As of 900 to 1,200 Ibs, 


s overhead construction, iron poles 
are used with wooden poles in the “alleys” between streets. The 


Union Traction Company use No. 0 hard drawn copper trolley wire, 
and No. 6 silicon bronss guard wire, which is used also for — 
wire in the business districts, while 5; stranded and galvanised is 
used in the suburbs. | | 
The Ohicago Ойу Oompany, however, use No. 00 trolley wire 
to help out the feeder system, and a § seven - strand 
galvanised iron span wire, but there are no guard wires on this com- 
pany's system, as thoy are believed to be a menace to life and property, 
and where once installed have since been removed. All the details 


Brass has better value as sorap when worn out. American 
in England, please note. 

Iadia-rubber is useless as insulation; it soon cracks, and the 
cracks fill with coal dust and cause shorts. Treble insulation is 


the pole, and another fibre spool at the 
span of 115 to 120 feet is allowed, at 75° 
10 


risk V softened and will pull 
apart. The tensile strength of soft copper is far below that necestary 


yet occurred. Rəd fibre appears to do batter in America 
than 16 has so far been found to do in this country. The section 
insulator is similar to the crossovers, but is hooded over to protect 
the fibre from rain. After exposure to weather fibre is apt to become 
harsh and brittle owing to the washiug out of the substance which 
renders it pliable. Tais substance, we believe, is glycerine, which is 
easily dissolved ont by moisture. At all section insulators and insu- 
lated crossovers there is hung from the span wire a small target 
with a star painted on it so as to call attention to the point and 
indicate to the motormen when to shut off current for the moment to 

revent arcing. Garton lightning arresters aro usual, but other types 

ave all b:en tried. They are frequently inspected, and are tested 
by placing paper in the gaps and examining for punctures. Yet with 
all precautions the motor armatures are often and under- 
ground lead-covered cables are burned, and this has oocurred with an 
arrester on each side of the feeder pointa. 
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Return feeders are of two sises, 350,000 c.m. and 211,600 c. m. 
Cables of 500,000 c.m. are found too heavy and are hard to maintain 
on the poles. 

Underground cables are enclosed in vitrifled conduit, the four 
duct scctions of which are made 6 feet long. Within two or three 
miles of the power house the return circuit cables are allowed 25 to 30 
per cent. more cop than the outgoers, to рш electrolysis. 
Tower wagons are and capacious van-like structures, with 

А ока rising from the roof. They are fitted with shelves for line 


material for and strain poles. The bell shells are cast as 
usual, and у a wood block soaked in kerosene, and then boiled 
in paraffin wax. 


Though as macy as five cars are run as a train, but little has been 
done in regard to power brakes. Ohristensen brakes, with indepen- 
dent motor compressors, are used on the South Side Blevated lines, 
and a little on some other lines, but the Metropolitan line uses chiefly 
the New York air brake. Electric brakes have not become popular. 

Electric heating is very general on Ohicago cars. 

The permanent way does not seem to be at all first-class. Joints 
are very apt to be low, the soil is wet and soft, and concrete is 
not employed. Tho rail is about 7 inches deep, and only 85 lbs. to 
the yard, with the usual fiat table in place of the groove, and an 
hri : p breadth of 5,4, inches. elevated lines use an 

The Falk system is standard on the three principal surface 
systems, one company alone having now nearly 100,000 such 
joints. It is claimed that with careful sand blasting of the rail ends, 
the cast joint is electrically so good, as to obviate any need of copper 
bonding, which is nearly always omitted, but cross bonds are put 
in at about every 500 feet. 
' Ву Ap 1900, a line closely resembling the Liverpool Overhead 

line will be in operation. This is the North-Weatern Elevated, 
seven miles long, with two miles of double and five miles of four 
tracks, the two inside tracks being for fast service. There will be 
three stations to the mile for local trains, but quick trains will stop 
only at every third station, and will average 90 miles velocity wi 
12-second stops. The station offices are below. The structure is 
chiefly of plate girder Pneumatic riveters are used in erection, 
and before painting the structure is steel brushed by electric power 
and flexible shafts, operated from the nearest trolley circuit. Two 
coats of paint at once follow upon the brushing. The paint is 
20 per cent. oil, 40 per cent. graphite, and 40 cent. iron oxide; 
80-Ib. rail is used, with 45-lb. conductor or third rail. The electric 
railway interest in Ohicago is very great, and in a lese, but at the 
same time hardly less p onate degree, the electric line is bound 
пр with the prosperity of almost overy city and town in the 

nion. The absence of good roads and other peculiarly local 
circumstances have doubtless had much to do, in conjanction with 
the ease in ob “ franchises,” in fostering the electrical railroad. 
Our own backwar however, is not all dae to the opposite 
causes. Much, of course, is due to the pernicious inflaence 
of the Tramways Act, and its unfortunate Section 43, 
we ought to say, to the unfortunate quality 
arbitrated on this section, with such 
disastrous findings. But the chief obstacle has, of late, undoubted! 
been the jealousy of municipalities, and if every little munici- 
pality is to xun and work its own tramlines within the narrow 
circle of its own boundaries, it seems impossible to hops that sound 
aid paying general systems can ever be built up. Itisa pity that in 
jaspecting so many foreign lines at the expense of the ratepayers they 
profess to serve, the various deputations sent from our English towns 
should have seen so little and so narrowly—so little, we mean, of the 
tramways, and so narrowly in regard to the real issue—the facility of 
intercommunication between contiguous districte, which is so readily 
obtainable with electrio traction. 


GENERATION AND ELECTRICAL 
DISTRIBUTION OF MOTIVE POWER. 


Discussion ow Мв. RAwonTHS8 PAPEB READ BEFORE THE 
MANCHESTER ASSOCIATION OF ÉNGINEEBS. 


Mr. Saxon opened the discussion by stating that it would be remem- 
bered that two papershad been read before the Association previously 
on electric power for cotton mills, one in 1892 and one in 1895, but 
at the present time they were no nearer than they were then. Now 
they had another apex with practically the same proposals. He was 
of opinion that Mr. Raworth’s scheme was of such magnitude as to 
be impracticable. In order to get the 50,000 н р. which Mr. Raworth 
spoke about, it would mean that there would have to be about 50 
cotton mills taking an average of 1,000 E P. each. Anybody who kaew 
about the capital required for cotton mills, and where it came from, 
would agree that it was not likely that the capital could be found to 
build these mills. Then, of course, there was the capital required for 


the large generating station itself. The capital cost of this must be 
enormous, and to his mind the proposal was altogether impracticable. 

Mr. Hans RENOLD gave some interesting data as regards the ure 
is works. He stated that the er was 


y into the matter of electric driving 
down steam iin ipsun 
m no advance ha been mada during 
the last five years in the use of electric driving, he would say that 
his experience went to show that there had been a very large increases 
in the number of motors used during the last few years, and gave 
at rt relating to the increased supply, year by year, of the Lundell 
mo 

Mr. WoBDINGHAM, as an electrical engineer, was naturally 
interested in the extension of the use of electrical energy in all 
possible directions, but at the same time he believed that sound 
progress could only be made on a solid basis of fact, and he regarded 
Dem figures which could not be substantiated in practice as 

y to greatly damage the cause of true progress. He did not wish 

to take up much time, but as a direct attack had been made on the 
Manchester Corporation, he would ask the indulgence of the members 
for a few minutes Mr. Raworth had evidently thrown down the 
gauntlet, and it was only left for him as the electrical adviser and ths 
one responsible to take it up. This he did willingly, as Mr. Raiworth’s 
figures were so exaggerated that it would be an easy task. 14d. per 
unit was stated to be a low price for a municipal service, implying 
that companies’ charges were lower. What were the facta? There 
was no purely power station of which he һай the returns, but he 
would cite the results in lighting stations, concluding that power 
stations would be pro rata. The average price taken over the whole 
country for municipal stations was 4791,, for companies’ stations 
5°79d. The lowest price charged by municipal stations was 2 99d. at 
Edinburgh, and the highest 585d, For com ’ stations the lowest 
price was 4d, or 30 per cent. over Edinburgb, while the highest 
price was 7 "73d. at Hastings and Harrow, or nearly 2d. higher than 
the highest municipal station. -He Mr. Raworth meant only 
to compare municipalities with the very large distribution companies 
which he had в of. These com were very much in the 
air and were very much talked about. In Manchester they were 
actually constructing a station of 14,000 mr. and were about 
to construct one having an ultimate capacity of 100,000 H.P. 
Tae site iir purchased and He plans wen im an he eer = 
That was doing something. proposed | ly, 
items constituting the cost of supply; and, secondly, the possible 
saving to be made by large s:ations over small. He would 
here call their attention to the fact that the author made a verbal 
correction in reading his paper. On page 12 he so altered the 
wording as to make his estimates apply to generation only, no account 
being taken of any other expenses or even distribution. His esti- 
mate of ‘384d. per 1 H.P., he compared in the next ph with 
the Manchester price of 93d., which, of course, included all cxpendi- 
ture. The items of costs of supply divided themselves into standing 
charges and running . The standing were those which 
were incurred for being able to work at а given rate, and were con- 
sequently fixed by the maximum power of the station. The running 
charges depended upon the number of hours the plant was worked. 
The standing charges were made up of interest on capital, 
cost of attendance of a certain number of men prepared to ran the 
plant when wanted, and the cost of the coal necessary to be burnt to 
make up for radiation losses; this was an enormous item, and no one 
but a central station engineer could conceive the amount. Ths 
running charges were cost of additional coal for running engines, 
feed water, additional wages, oil, repairs, &c. All these were genera- 
tion coste. The distribution costs were made up of interest on 
capital, cost of providing mains, cost of staff necessary to maintain 
them and to make the connections to consumers’ premises. It was 
obvious, therefore, that the cost per E P.-hour depended upon the 
number of hours the energy was used, because :: e standing charges 
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oalculations were based u actual prices for machinery, бо, and 
the engines were ealc to consume 2} lbs. of coal per E P.-hour, 
азап an evaporation of 9 lbs. of water per pound of coal, 
water per H.P.-hour, while the coal was assumed to ba the 
best smokeless, c 203. ton. Undoubtedly the steam con- 
sumption was high, Mr. Wordingham assumed that it could be 
reduced to 12 Ibs, and the price of coal to Mr. Baworth's 7«.; the 
figures then were approximately £8:80 per H.P.-year, or well over four 
times that calculated Mr. Bawort Dr. Hopkinson's figures 
study to about $d. per H.P.-hour, against 
the 93d. charged by Manchester. Mr. Wordingham went on to check 
Dr. Hopkinson's figures for capital expenditure by actual results, and 
also by recent estimates by Mr. Parshall. The capital cost per horse- 
power installed, taking the mean of 81 stations established 
in the country, as given by Mr, Garcke, was:—Land and building, 
£14°99; plant and machinery, £27°75; mains, £25°68 ; msters, £3'28 ; 
instruments, £0954.; provisional orders, £1 86; or a total of £7451. 
It was difficult to see how Mr. Raworth’s ideal station could obtain 
ite plant for less than one-sixth of that sum, for although the cost of 
land and buildings may be reduced, this would be counterbalanced by 
the heavy cost of the high pressure mains. Mr. Parshall, in a report 
to the Glasgow Corporation, estimated that in a station of nearly 
20,000 н.Р., employing engines of about 4,000 н.р. each, the cost of 
oe H.P.-year would be £1 14s. The cost of oil, water, waste, 
supplies, labour and maintenance, all of which were apparently in- 
cluded in Mr. Baworth's labour, management, repairs, stores, was 
£1 $c Od., or a total of £9 4s. 10d., as t Mr. Rsworth's 18s. 51., 


Mr. Raworth progr шы the паі мк oe Compan Mec 
taking contracts er H.P.-hour. . Wording o 
it there were 5 besides those who were 


that | 

their customers, they would be satisfled with the result; he 
would not like to into their shoes. He preferred figures derived 
many towns to estimates worked out on paper. 


that the low prices quoted 
on опаа fired with gas 


C prolonging the length of 


erred to in the 
consumers be able to oe their 


energy ed by them- 
selves through their уор. | 
Mr. Lr TAYLOR had very great opportunity of watching 
бера кокон thee electric driving was making, and the list 
pren tho author’s paper was very insignificant as compared with 
that might be f There was по doubt that electric 
driving was very much more convenient than any other form of 
driving, and in nearly all instances the firms who had used it liked 
the „ He stated that in some installations special apparatus 
had fixed to enable the consumer to record the carrent by 
any one machine, The apparatus consisted of a distributing box into 
which the ammeter circuit could be plagged, and by this means waste 
could easily Ъз detected. Some consumers were not altogether 
satisfied with electric driving, but in each of those instances he had 
noticed that these firms had tried to sub-divide the power to too 
great an extent; there was a limit to this sub-division. He found 
that portable motors had been called very much into use. There was 
no doubt that electric driving was most convenient, and he thought 
S should receive the serious attention of the members of the Associa- 


on. 
Other members spoke respecting the power required by the shaftin 
d in cotton mills, but they were generally of opinion 


an 
that even the costs given by Mr. Raworth were too high for them to 


conaider at present. Then the electricity got into the cotton on the 
pin dies, one gentleman remarked, and they did not want any of 


Mr. BawonTH replied that the discussion had been one of the 
liveliest that it had ever been his pleasure to have heard on bis 
papers. With regard to Mr. Baxon's remarks, he had never stated 
anywhere that the energy would be to supply cotton mills alone, it 


was intended to supply workshops of all descriptions and power 


generally, He certainly never expected that capital would have to 


be found to build new mills round the supply station. He was 
pleased to hear that Mr. Haus Renold agreed him in his scheme 
and thanked him for his interesting figures. Mr. Wordingham 
thought that he (Mr. Raworth) implied in his paper that municipal 
stations did not sa p one at so low a price as did com 
He never intended convey any such meaning, and as far as Man- 
chester was concerned, he thought that through their very able 
adviser, Mr. Wordingbam, backed up by his chairman, Alderman 
Higginbottom, they had done a very great deal towards popularising 
electricity for motive power. Mr. Wordingham stated that the 
annual capital charges, or rather standing charges, per horse-power 
were £9, and that in addition to this 0 295d. per u.p.-hour had to 
be added as а running charge. These figures were tabulated by Dr. 
Hopkinson some years ago, and although the prices of mac 
generally were very much lower than they are at the present time, 
still the proportional cost was much lower now on account of the larger 
units employed. With та to the Trafford Park Power Company, 
this was not being wor connection with a ammonia 
recovery plant. It was worked by a steam plant with Universal 
engines, and the cost per horse-power for engines and dynamos was 
as low as £4. He was pleased to hear that Manchester was 
erecting a generating station and he wished it every success. He 
was glad Mr. Holmes’s sale of motors during the last few years had 
increased so enormously. With regard to Mr. Lester Taylor he agreed 
that electric driving was very much more convenient, and also that it 
was necessary to exercise great care as regards the sub-division of the 
motors. In some cases it might, for instance, take 20 1-H Р. motors 
to drive 20 machines, but a motor of 10 E r. would be required to 
drive the lot. He would like to inform the members that the 
electricity which got into the cotton was not of the same character as 
that which was put into the motor. The electricity which into 
the cotton was called static electricity, and had nothing to do with 
that supplied tothe motor. He thanked the members for the manner 
in which they had listened to his paper. 

Mr. Hy. Wass, the chairman, proposed а vote of thanks to Mr. 
Raworth, which was heartily responded to in, as he called it, the 
good old Lancashire on. | | 


A NEW INCANDESCENT LAMP FAOTORY. 


Ax article a 


great difficulty, up to the present, has consisted in the poor vacuum 
obtainable with the former apparatus. Mr. Berrenberg, by an 
ingenious device, has now removed this objection. Two sets of 
pumps are used, one for produ a fairly good vacuum, the 
other for obtaining the highest vacua for the exhaustion of the lamp" 
bulbs. By enclosing the valves and joints of the second pump in a 
casing exbausted by tho first, inward leakage is entirely stopped. 

In this way a very high vacuum is obtained, free from mercury 
vapour, which is known to be detrimental to the useful life of the 
lamp. From both these causes the makers claim a long life and free- 
dom from bla for their lamps. Further, it is stated that, 


pee obtainable. We fear, however, that other ied 
с; 4 
from the absurd statement that “the consumption of current 


unded on some such quibble as “ we ро of а 100 · O. p. 
lamp," or we did not say an annual saving.” Such exaggerations 


REFUSE DESTRUCTION. 


Ws have before us a copy ofa report or general observations made to 
the Municipal Oouncil of Geneva, by Ami Wagnon, Président da 
Oonseil Administratif, Dalegaé à la Voirie, on the question of the 
sanitation of towns by refuse incineration. The author of this 
хорон has brought together a great deal of useful material on the 
subject, and for much of his information he acknowledges his in- 
debtedness to a number of English engineering and other technical 
journals. Like a modern orator of note, he appreciatively quotes 
the ancient laws of Moses as proving the ty of employing the 
best methods of sanitation. 

Refase there is, and refuse there always has been, we can't get 
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away from that, the difficulty is to remove it in the speediest, 
healthiest, and most economical manner. The enemy of 


cleanest, 
health is split up into two es, "the direct organic ешапа 
sewage of peri Час " and garbage or “ kitchen refuse and 
B 9 
At Geneva there is an demand for an altered system of 
i refuse deposits, therefore M. Wagnon 
has studied sim the complete re-organisation of refuse 


the destructor at Powderhall, Edinburgh. 


ga. 
н 
g 


is ES that can be 
used for a town which is desirous of securing freedom from refuse 
and its ill effects. 


TRANSMITTING PICTURES BY ELEC- 
| TRICITY. 


Іх the ELECTRICAL REVIEW, Vol. xliv., р. 926, we described - 


an invention of Mr. Ernest A. Humme 


miles in length. Another American inventor, Mr. William P. 


Dunlany, has been successfully working at this subject, as 


will be seen from the adjacent illustration,” where the trans- 


mitted portrait is placed side by side with the original 
photograph for comparison. 2 

In transmitting a picture or drawing, it is first stereotyped 
on a flexible metal р te. The outlines of the picture are 
left exposed while the remainder of the surface of the plate 


is covered with non-conductive paint. This is the reverse 


of Hummel's method, where the picture was drawn in insu- 
lating ink on tinfoil, The flexible plate, in the Dan Lany 
apparatus, is bent round a brass cylinder, which is rotated 
by an electromotor. An arm bearing a tracer is gradually 
moved from right to left by a fine threaded screw until the 
whole picture is oovered by the tracer. Both sending and 
receiving instruments are governed by a simple synchronis- 
ing arrangement which is not described. The tracer at the 
Sending point controls the current on the wire, and closes 


* Western Electrician, September 9th, 1899. 


them. The sounder baring the stylus closes down on the 
cylinder and copying paper, recording the most minute lines 
in the original picture as the tracer at the sending point 
passes over them. | 
[n ишик аи or printed matter, the process is 
the same, exoept that the сору is either written or copied on 
а flexible brass or metal plate, the circuit being broken when- 
ever the tracer strikee the ink, which is non-conductive. In 
this case the receiving instrument is reversed, so that it 
records on the paper the opening instead of the closing of the 
circuit. The synchronising arrangement is so constructed that 
no matter how many receiving machines there may be cat 
into line, it is not n to have an operator to care for 
them. It is said that the operator at the transmitting рош 
can easily correct ог the speed of all. Pictures have 
been transmitted by the Danlany apparatus over a line 650 
miles in length. 


THE PENALTY CLAUSE. 


(From А LEGAL CORRESPONDENT ) 


THE article upon this subject, which was published in our 
issue of October 27tb, may be usefully extended by a dis- 
cussion of the following proposition: — Let us suppose that 


pt pme 


a Corporation enters into a contract with a firm of electrica 
engineers, who undertake to supply all the dynamos for the 
installation. By a clause in the contract, as drawn up, the 
Corporation is entitled to demand a penalty of £50 а дау. 
for overtime. Owing to pressure of business, the engineers 
are unable to complete their of the agreement for 
several months after the day specified, with the result that the 
amount of the penalty exceeds the contract price. What, 
then, are the rights of the parties? .Can payment of the 
entire penalty be enforced, although the inevitable result of 
such payment must be that the engineers not only furnish 
the dynamos free of cost, but pay a large sum in addition? 
We are assuming an almost impossible, but yet not unheard 
of, state of facta, for this reason, that every sound principle 
of law which is applied to the interpretation of contracts, 
should be capable of being pressed to its logical conclusion. 
We have said that such a state of things ig not 
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of. There have been a large number of penalties 
enforced during the last three months. In one which has 
been brought before our notice, the contract price was 
£3,000, while the sum demanded as and for liquidated 
damages was no less than £4,000 ! 

- As we have already pointed out, the question whether the 
amount named in the contract is to be regarded as “liquidated 
damages or a “penalty” depends upon the difliculty or ease 
which the Court 18 likely to experience in arriving at the true 
measure of the actual age sustained. It may therefore 
be assumed that if a case similar to that under discussion 
was brought before the judge, his Lordship would be entitled 
to вау, “ The damage caused by one сати delay cannot be easily 
estimated, and the parties must be held to their bargain as 
far as possible. Although it would be preposterous to enforce 
the payment of such sums for an indefinite по, yet the 
contractor has made this bargain in full knowledge of all the 
facts, and unless he declares the contract off within a reason- 
ие paoa; and thereby exposes himself to an action for 

of contract, his legal liability to pay the penalty must 
continue.” As we shall see hereafter, there are a number of 
causes which may operate to prevent the Court from arrivin 
at any such conclusion. That the Court does not go out o 
ita way to asseas damages may be gathered from the following 
саве :— 

A purchaser of the materials of certain old buildings was 
to remove them himeelf, and to repair those not to be 
removed, and cope the walls not to be taken down. He 
gave a bond that he would have the materials removed and 
the work completed by a day, or pay E10 penalty for each 
week he should be behind.—Held, that the breach was 
incapable of measurement, and the so-called penalty was 
57805 liquidated damages. — Bonsall v. Byrne (Ir. R. 1, C. L. 

78). 

An instance of the enforcement of a penalty which 
amounted to unliquidated damages in a very considerable 
sum, is afforded by the following case :—The plaintiff con- 
tracted to supply 5,414 tons of iron rails to a foreign com- 
pany, delivery to commence by February 15th, 1873, and to 
be completed by April 15tb, 1873, snbjeot to payment of a 
penalty of 78. ód. per ton if makers should exoeed the time 
named. 'The workmen in the employ of the defendants 
struck work, and defendants did not deliver any rails until 
the month of May. There was no strike clause. The whole 
айн was not delivered until the month of September. 

eld, that the sum of 7s. 6d. per ton per week was a 
liquidated sum which the defendants were bound to pay to 
the plaintiff, but that it was only to be calculated from 
May 15th. ` 

other instance of the enforcement of a large penalty 
was afforded last year in the case of Thomas v. London 
Sewing Machine Oompany (15 Т. L. R. 38). There a ооп- 
tract for service contained a clause to the following effect :— 
“Tf at any time during the said term the company shall by 
notice determine the agreement and the engagement hereb 
created without assigning any reason, the company shall 
thereupon pay to the said Thomas, by ped compensation 
and in full discharge of his rights and claims, the sum of 
£1,000.” The jury having found that the plaintiff was not 
properly dismissed, Mr. Jastice Matthew awarded the whole 
sum mentioned to the plaintiff by way of liquidated damages. 

He said: — In any case I would have had great difficulty, in 
view of the terms of the agreement, in assessing the damages 
at any other sum than £1,000.” 

It should, perhaps, have been mentioned in our former 
article upon this subject, that the question whether payment 
of the full sum will be enforced sometimes depends upon 
whether the contract is, or is not, capable of being broken in 
one or more different ways. Thus, in the case of Law v. 
Redditch Local Board [(1892) 1 C. B. 127], a contract made 
with the defendant oorporation for the construction of 
certain drainage works, provided that the works were to be 
completed in all respects on or before April 80th, 1889, 
and that in default of completion the contractor should 
forfeit and pay to the urban authority the sum of £100, and 
£5 for every seven days during which the works should be 
incomplete after the said time.—Held, that as there was onl 
one event, the non-completion of the works by the specifi 
date, upon the happening of which the sums of £100 and £5 
per week were to me payable, those sums must be con- 
sidered as liquidated damages and not as penalties, 


We have said that his Lordship would be entitled to decree 
the payment of a penalty for an indefinite period. It is 
obvious, however, that a preposterous figure would soon be 
reached, and the Court, although in an ordinary case it would 
be reluctant to attempt the assessment of the damage, would 
be driven to do so in an extreme case, and to declare, in effect, 
that the sum mentioned in the contract was indeed a penalty, 
and therefore capable of readjustment. 

- Although the strike clause prevents the time during which 
the strike lasts from “running” as against the contractor, 
it does not indemnify him from the disruption of business 
which generally follows in the wake of a trade dispute. 
Thus the great strike in the engineering trade brought about 
a congestion of orders which it was impossible for the under- 
takers to fulfil within the limited time after the men had 
returned to work. There has been no expression of judicial 


. opinion as to how far the Court will allow the strike clause 


to oover the remoter damage. In the absence of authority 
it would seem that where no liquidated damages have been 
fixed, or where the Court has decided that the sum set apart 
shall be regarded as a penalty, and therefore capable of 
readjustment, all the evil conseqaences, both present and 
future, of a strike might be taken into consideration. 

A further question sometimes arises, namely, suppose the 
corporation would have been unable, owing to the non- 
delivery of the boiler and engines, which were in the hands 
of one contractor, to make use of the dynamos if they had 
been delivered by another contractor within the time 
specified in his contract, would this excuse him from liability 
which, in the ordinary course of events, would have been 
consequent upon delay ? No doubt such contingencies could 
and would be taken iuto consideration by a mercifal corpora- 
tion who were anxious to assist their contractors as far as 
possible. We are given to understand, however, that 
generosity is not an element upon which contractors shonld 
place much relianoe in their dealings with the vestry or other 
ocal authority. For the determination of the legal point 
we are once more reduced to a consideration of first principles, 
without reference to judicial opinion. In the first place, it 
may be gaid that in all actions upon contract, if the plaintiff 
is unable to prove damage, his remedy will be nil. Of course, 
if the judge decides at the outset that the damages are 
* ]iquidated," the case is at an end. We may assume, how- 
ever, that when considering the question whether the full 
penalty is to be demanded or no, the Court will inquire, 
Has there been any damage? If such a question is gone 
into, the defendant will clearly be entitled to call rebutting 
evidence to show that, by reason of other persons’ delay, his 
own default caused no damage of a substantial character. 

- Yet another consideration forces itself upon our notice. 
If the corporation are able, by putting a little extra pressure 
upon their existing installation, to do the work for which the 
new plant has been ordered, is this an element which can be 
regarded in assessing the damages? Here, again, the absence 
of direct authority prevents us from giving a very satisfactory 
opinion; but it may be said that upon general principles of 
law, assuming the Oourt has decided the momentous ques- 
tion as to whether the sum named is “penalty” or “ liqui- 
dated damages,” evidence may be admitted to show that 
the damage occasioned by the delay was not so great as at 
first mappo: Thus, in the case of Oldershaw v. Holt (12 
A. & E. 590), where the action was for breach of au agree- 
ment to build upon land, the defendant was allowed to show 
that the plaintiff had re-entered upon it under the covenant 
and let it to another tenant. 

As we have stated, this opinion is put forward with some 
hesitation, as no direct authority can be cited in support of 
it. Yet one point is clear enough, namely, that there is ro 
duty on the part of the contractor who supplies the dynamos 
to see that the boiler maker supplies the boilers in good 
time. 

The contractor sometimes duly performs his contract, and 
has the machinery ready packed for delivery on the dsy 
named in his agreement with the corporation. Suppcse 
they refuse to take delivery, has the contractor any remedy ? 
This question ара to be answered by the 37th Section 
of the Sale of Goods Act, 1898, which says, When the 
seller is ready and willing to deliver the , and requests 
the buyer to take delivery, and the buyer does not within a 
reasonable time after such request take delivery of the goods, 
he is liable to the seller for any loss occasioned by his 
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neglect or refusal to take delivery, and also for a reasonable 
charge for the care and custody of the goods. Provided 
that nothing iu this section shall affect the rights of the 
seller where the neglect or refusal of the buyer to take 
delivery amounts to a repudiate of the contract.” 

. With regard to the form.of the contract which should be 
entered into with the District Council, or other local 
authority, it is important to notice that a penalty clause is 
sometimes com ry, and if it is omitted, the whole con- 
tract is vitiated. Thus the Pablic Health Act, 1875, Section 
174, Sub-section 2, provides, with respect to contracts made 
by an urban authority under the Act, that every contract, 
whereof the value or amount exceeds £50, “shall specify 
some pecuniary penalty to be paid in case the terms of the 
contract are not duly performed.” In the case of the British 
Insulated Wire Company v. the Prescot Urban District 
Council [(1895) 2 Q.B. 463], the plaintiffs agreed to light 
the streets within the defendante’ district for a period of five 
years for an annual sam. The contract contained no penalty 
clause, in consequence of which it was held not binding upon 
the defendants. 

Upon the hearing of an appeal in this case, it was stated 
that the Local Government Board would sanction the pay- 
ment of the arrears due under the contract which the 
Divisional Court had held to be invalid. 

When we come to look at both sides of the question, it 
will be clear to all that the penalty must, in certain 
cases, be capable of being enforced to the last penny. 
A covenant providing for the payment of compensa- 
по {от N а рае : inserted not оу. for 
t of defrayi the increased nditure 
which euch’ a breach of fe ie may entail, bui ales for 
ensuring that the party under obligation to fulfil within the 
time named will use every means in his power to attain that 
end. It amounts, in fact, to a guarantee that the contractor 
is “ready and willing” to complete, that he will not embark 
upon other nudertakings of an onerous character which might 
hamper him in the performance of his original agreement. 
Bearing these facts in mind, every contractor who stands 
aghast at the magnitnde of the quy which his employers 
are empowered to demand, should remember that if he accepts 
orders which are likely to occupy his men during the period 
which should ba devoted to staving off the infliction of the 
penalty, he must set the profits earned by the execation of 
such orders, against the penalty which the non-fulfilment of 
the original contract of necessity brings in its wake. 

. If he sees clearly some time beforehand that he cannot 
possibly complete his contract, his wisest course is to serve a 
notice to that effect upon the corporation at the earliest 
pose date. That body will then be entitled to seek par- 


ormance elsewhere. In a subsequent action for damages, 


the amount recoverable would be very materially reduced if 
the defendants were in a position to prove that the plaintiffs 
had ample opportunity of obtaining the execution of their 


order in another quarter. The ordi clause providing 
for payment of a sum as a penalty, or as liqui damages 


of so mach per week or day for the amount of delay, 
does not apply if the builder abandons the oontract, or the 
employer enforoes a forfeiture. For in such a case the date 


of completion cannot be ascertained, and the remedy of the 


employer in default thereof is provided for by the forfeiture 
clause or lies in an action for damages. [Ranger v. G. W. 
Railway Co. (1854), 5 H. L. C. 72, 118.] 


Nor does it apply if the time for completion is extended. 


Thus, where an architect had power to extend the time for 
completion of the works, and to certify for payment, the 
works were greatly delayed. The architect certified without 
taking any account of the penalties :—Held, that he had 
extended the time, and no penalties were recoverable: Laid- 
law v. Hastings Pier Oompany (1874), Ex. Ch., “ Jenkins 
and Raymond’s Architects’ L»gal Hand-book,” 4th edition, 
p. 238. | 


ELECTRICAL DISTRIBUTION OF MOTIVE 
POWER. 


THE discussion on Mr. Raworth’s paper on this subject, split 
up, as we had anticipated, into two lines of criticism ; some 


speakers followed the proposals to supply pore from a general. 
power supply, others only touched upon the internal distribu- 
tion of power 5 

. Wordingham’s facts and figures were cape Док ра 
to prove that municipal stations could supply as cheaply as 
any company, but the figures quoted are not very convincing. 
The engineering of & purely power supply is a very different. 
problem from that considered in a supply for lighting; it. 
also differs from an electric tramway supply, and if the 
general power distribution servica is to confined to 
power supply only, and lighting is not to be supplied 
by the service, then the supply can no doubt be much 
cheaper, and the first cost of plant and distributing must 
be much less than in the combined supply system. The 
average demand for power would approach the maximam 
demand much nearer than is possible in any system supplying 
lighting as well as power. We, therefore, are inclined to 
agree with Mr. Wordingham, with to the colossal 


proposals to supply hundreds of square miles with electrical 


‚ that the municipal supply would be 
x 5 a for oe 
supplies, wholly a rom lighting, the standing c 
сое wit Re latter supply being too heavy to be 
carried "ax Sree a power supply. 

Mr. Wordingham was quite right in taking the proposed 
large schemes as combi wer and light supplies, for in 
80 oing he could discuss them from the point of view of 
practical experience in supplying power and lighting from 
one station. At the same time we regret that no one 
seemed to consider the possibilities of a supply designed for 
power only. 

Mr. Saxon practically agreed with our own views in the 
matter of cotton and other mills; these concerns 
get their power at & price per horse-power per annum much 
below any figure yet touched by electricity suppliers. 

The contribution of Mr. Hans Renold is of interest, as 
he describes a case in which he finds it better to distribute 
power inside a factory by electro-motors than by mechanical 
means; in fact, he took up the secondary distribution part 


energy for all pur 
quite ag " 


of the subject, and that in his case it is advantageous 
кон electrical distribution, even at 13d. per unit 
elivered. 


On this secondary distribution question the speakers, with- 
out advancing any solid foundations for their opinions, 
seemed to incline to the belief that sub-division of power 
was carried too far. Mr. Raworth even went to the extent 
of saying that it might take 20 1-horse motors to do the work 
of one 10-horse motor driving the lot; that is to say, 
assuming that all the machines are at work simultaneously, 
that the 1-һогве motor’s proper would be abont 40 
cent. only. But in one of the tables in the paper we find a 
l-horse motor (Lundell) with an ша of 74 per оеш. 
and a 10 Н.Р. 84 per oent. efficiency, a difference of 10 per 
cent. an fs 

Therefore, to put the case properly, 10 1-H.P. motors 
would deliver withont shafting 7:4 f. p., or 0°74 HP. 
to each of 10 machines, It is very doubtful if the one 
10-H.P., burdened with a shaft and 10 belts, would deliver 
as much power to each machine, because on the same basis 
it would only deliver 8:4 Н.Р. to the shaft which, with its 10 
belts, would easily swallow up the remaining 1-H Р. due to 
the higher efficiency of motor. | 

Further than this the shaft would, with all its losses, ran 
on all the time, even if driving only one machine; what 
Mega кө efficiency of the 10-horse motor shafting and belt- 
: en ? | 

he fact of the matter is, that it is only by sub- 
division of the motors, and the consequent abolition of 
the constant losses in shafting and belting, that the secondary 
distribution can be shown to have economical results. 
This question of sub-division has not been carefully 
enough considered; it is 8 point requiring the utmost care 
in working out before advancing any statements for or 
against the limit to which sub-division ought to be 


An examination of a table appended to the paper proves 
that in most cases of shafting transmission, whether for 
large or small machines, the shafting usea more power 
than the machinery which it drives; while other tables, 
giving details of a few actual cases of secon dis- 
tribution successfully in use, prove that there is no 
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doubt now as to the superiority in every respect, of 
electric distribution inside the factories. In many cases 
primary distribution is in use successfully at 134. per 
unit, and we have no doubt that at 1d. per unit 
it would compete with 90 per cent. of the engines in 
daily use. 


REVIEWS. 


Manual of Electrical Undertakings. By EMILE GARCKE. 
1899-1900. Fourth year. London: W. Alderson Smitb, 
Donington House, Norfolk Street, Strand, W. O. 


For the convenience of those who are closely watching 
electrical developments there is no more useful book than 
tbis Manual. To those who want to find out the financial 
condition of any electrical company (whether connected with 
the telephonic, telegraphic, lighting, traction, or manufac- 
turing branches of the electrical industry), the book is 
xia preety and it gives a valuable collection of service- 
able data of other kinds. Section I. is devoted to telegraph 
concerns, and Section IT. to telephone undertakings. Section 
III., devoted to electricity supply undertakings, is naturally 
the most extensive. It opens with general statements, 
recording the fate of the General Power Distributing Bill in 
Parliament, and the passing of the Electric Lighting Clauses 
Act, and details at some length the present situation in the 
City of London and the threatened competition. The total 
capital of 87 enpply companies to date is given as 
29,26 5,798 (this includes ordinary, preference, and deben- 
ture capital); the loans authorised to be raised by 
municipalities number 124 for 1898, with а total of 
48, 58 1,167 ; the capital expended by 65 companies and 93 
municipalities in 1898 was £14,975,741. 

The number of lamps connected (8 c. p.), and units sold, in 
1898 Яв given ac— | 


Lamps. 


70 com es 2,948,297 
88 municipalities 2,716,586 
158 | 5,659,883 
— Pod 
64 munleipalitios 42476726 
105 85,149,067 


—— — ee — 


The price obtained for current is given thus :— 
37 se es .. 6:514, it. 
61 monieipalitis . ш 438d „ 
For these 98 undertakings the average working expenses 
per Board of Trade unit sold (exclusive of depreciation and 
sinking fund) аге: —. 


Generation ... bee e T i 1794. 
Distribution eux 987 is 254. 
Rent, rates, and taxes ... eas ER 22d. 
Management $us 8: © без 49d. 
Bpecial eee eee #06 ee 06d. 

8:814, 


The detailed figures appearing under the different head- 
ings in the electricity supply section are brought together in 
а ready form for comparison, showing diagrammatically the 
average revenue per Board of Trade unit of energy sold, 
and the cost of production in different towns. 

_ The “Traction” Section IV., also contains a mine of 
information which is essential to the rapidly increasing body 
of electric traction engineers. The railways and tramways 
constructed and constructing are particularised, and the 
resent position thereof is noted, a list also being given of 
Ines Which are in course of promotion. A table is given 
which shows the total capital of the electric traction com- 
panies in this country up to date of publication as 
£19,633),530. 

The amount of capital expenditure on electric traction by 
11 mumicipalities is set down as £1,169,429, a figure which 
hes beem doubled, we should imagine, by municipal schemes 
lately set on foot in London, Manchester, and a host of other 


towne, although the money can ану be termed expen- 
diture. A second table shows the total capital expenditure 
and total length of tramways opened at June 30th, 1898. 
The capital, directors, officials, system, and so forth of the 
various traction concerns аге given in detail. Section V. 
deals with electrical mannfacturing undertakings, VI. with 
miscellaneous, VII. is a directory of c fficials, and VIII. gives 
a complete list of the electrical companies registered sinoe 
1856. The work is an ambitious one, but the compiler has 
succeeded in his attempt, and deserves great credit for the 
ара amount of arduous work which its production has 
entailed. 


A Standard Dictionary of the English Language. Prepared 
by more than 200 specialists and other scholars under 
the supervision of Isaac К. Funk, D.D., LL. D., editor- 
in-chief, &c. Complete in one volume. New York and 
London: Funk & Wagnalls Company. 1899. 


Oar opinion of this work is now precisely what it was in 
1894, when we reviewed the earlier edition, in fact, it would 
be almost impossible to find words for praising it too highly. 
This opinion has been strengthened by some years’ use in the 
ELECTRICAL REVIEW editorial offices, where we have found 
it of very practical service. We suppose there never was a 
time when the need was so widely recognised for everyone 
who could afford it to possess a really first-class dictionary 
or encyclopedia. This has been very distinctly proved by 
the successful issues of such works by the publishers of 
certain London newspapers, who, we imagine, 
а considerable profit from this enterprise. It is a sign that 
there must be something more than ordinary kudos to be 
obtained therefrom, when so firmly fixed an institution as 
the Printing House Square publisher launches out into the 
furniture dealing trade by selling a special line of bookcases, 
and by expressing practical approval of the hire-purchase 
system. But for those who want a cheaper dictionary— 
costing under a five-pound note—and complete in one 
volume, instead of half-a-dozon or more, Fank & Wagnall’s 
is certainly to be recommended. For convenience of 
handling and reference, we prefer it complete in one 


piece, at any rate, for ordinary purposes, and in 
such matters as excellence of binding, artistic effecta 
in printing and illustration, the dictio before us 
leaves nothing to be desired. In to the text, 


frequent references have inclined us to the bslief that 
“dictionary” is a modest term with which to describe 
it; an “encyclopedia” would be a more correct 
description, for it explains many things in considerable 
detail, more than one would find in an ordinary 
dictionary. The artist’s pencil has been made good use of 
for placing representations of things before the reader's eye 
in a more interesting way, and the exquisite coloured plates 
of all kinds of birds, decorations of honour, remarkable 
ancient coins, flags of all nations, national coats of arms, 
familiar flowers, solar spectrum and typical colours, Róntgen 
ray в tus and skiagrapbs, &., furnish instructive 
material for hours of never flagging interest. An important 
addition which we observe in the present edition is an atlas of 
the world. The electrical terms throughout the work have 
been very carefully selected and explained by Mr. R. W. 
Pope, as on the former occasion. 


xi dr and Electricity for Beginners. By Н. E. HADLEY, 
. B.Se, A. R. C. So. 1899: MacMillan & Co., Limited. 
“This little book is primarily intended to meet the 
requirements of students preparing for the elementary stage 
of the Science and Art Department's examination,” &c. 
Needless to say, therefore, it deals with magnets, single and 
divided touch, needles, nails, iron filings, sealing-wax, ice 
ils, universal dischargers, Leyden jars, &c., &c.—we all 
now them so well! Happily, however, a good section on 
current electricity follows ; the various phenomena are dealt 
with in а clear and well-arranged style, and numerous expe- 
riments, many of them possessing features of novelty, are 
described, with hints for the rigging-up of simple apparatus 
for performing them. The latter, indeed, is a marked charac- 
teristic of the book. A т feature is a chapter on force, 
mass, weight, &. We it the necessity of this, for we 
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have known students who, after taking a three years’ course 
in electrical engineering at a technical college, have been 
unable to distinguish between weight and mass, while 
acceleration was Greek to them. Yet they could solve dif- 
ferential equations ! 

The author rightly devotes much space to fields of force, 
potential, and energy. At the end of each chapter is a sum- 
mary, followed by a number of test queetions largely obtained 
from examination papers. 

We object to the author's treatment of the couple on p. 37 ; 
a couple, applied as he indicates, would cause continuous 
rotation, not oscillation. The wording on p. 145, on nega- 
tive potential, is obscure to a tyro; and experiment (ii.) on 
р. 240 would succeed as well without the noe of zine, 
since iron filings are soluble in dilate sulphuric acid. On the 
whole, however, while we pity the author for having to write 
to such a syllabus, we welcome the book as one of undeniable 
merit, | 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTE.—1899. 


Compiled expressly for this journal by W. P. Тноырвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries‘should be addressed. 


21,210. “Improvements in the method of and means for adjusting or setting 
of the points of tram lines and trolley wires of electrio and other tramways.” 
G. BAKER. Dated October 24th. 


21,219. “Improvements in electric cut-outs and in electric switch devices 
applicable thereto and serving as holders therefor.” J. Sachs. Dated October 
24tb. (Complete.) 


21,232. An improvement in ear trumpets applicable also to telephone 
receivers and the like," L. A. Jacosson. Dated October 24th. (Complete.) 


. 21,248. “An improved method of and means of mounting incandescence 
electric lamps." W. R. LAMBERT. Dated October 24th. 


21,267. рр for enabling the positions of foreign bodies visible b 

the X rays to located, and for guiding the operator in searching for an 

extracting the same." C. Remy. Dated October 24th. (Date applied for under 

Peace &c., Act, 1883, Sec. 103, April 4th, 1899, being date of application in 
rance. 


21,276. “Improvements in e separators.” W.Ciark. (С. F. Courtney, 
New South Wales.) Dated October 24th. . . 


21,288, “ Ап automatic electric switch." M. B. Ryan. Dated October 25th. 


21,298. “Improvements in switch apparatus for use in the surface contact 
system of electric traction, and in operating switches used in such system.” 
T. H. PankER. Dated October 25th. 


21,802. “Improvements in or connected with electricity measuring instru- 
ments.” C. SONDERMANN and R. BeRLow. Dated October 25th. (Coinplete.) 


21,811. "Improvements in an Sp paratus for exhibiting electric signals, ad- 
vertisements and the like.” A. J. Bout. (F. Y. Dalziel, France.) Dated 
October 25th. (Complete.) 


21,318. Electric motor.” A. FAR TI. Dated October 25th. 


21,820. “Improvements in apparatus for separating magnetic from non- 
ag ae painoi J. Y. JoBRNsoN. Dated October 25th. (T. J. Greenway, 
. Australia.) 


21,829. Means of maintaining and renewing the charge of electric accumu- 
lators, working motors for carriages, boats and other vehicles." P. E. PLACET. 
Dated October 25th. (Date applied for under Patente, &c., Act, 1888, Sec. 108, 
May 27th, 1599, being date of application in France.) (Complete.) 

31,9854. “ Improvements in apparatus for electrically winding up or giving 
tension to driving springs." Н. Aron and Anon ELECTRICITY METER, LIMITED. 
Dated October 25th. (Complete.) 


21,355. , Improvements in apparatus for measuring multiphese electric 
currents" H. Akon and Aron Exvectricity METER, Limiten. Dated October 
25th. (Complete.) 


21,875. “Improvements in or connected with trolleys or collectors for 
electrically operated carriages.” R. H. WILKINSON. Dated October 26th. 


21,378. “Combined maximum and integrating electric meter." Е S. HALSEY 
Dated October 26th. (Date applied for under Patents, &c., Act, 1883, Section 
103, March 27th, 1809, being date of application in United States.) (Coinplete ) 


21.992. lmprovements in or relating to contact devices for electric railways 
und tramways,” A. J. Bovrr. (H. Laval, France.) Dated October 26th. 


21,400. “ Tanning by aid of electricity." A. T. WEDELIN. Dated October 26th. 
21413. “Improvements in safety fuses for electric circuits." J. BacHs. 


Dated October 24th. Complete.) 
21,429. "Improvements in or relating to incandescent electric lamps.” 
C. \огккнаввт, Dated October 26th. (Complete.) 


21,445. Iinproved means for use in operating from a running car switches 


employed with a surface contact system of electric traction.“ Т. H. PARKER. 
Dated October 27th. 


21.447. “ Iniprovements in the method of forming armature coils for dynamos 


and electric motors und in apparatus for use therein.“ T. H. Parger. Dated 
October 27th. 


21,470. An automatic charging device for electric motor carriage." 
A. McHLBERL. Dated October 2ith. ў в 

21,498. “An improvement in receiving apparatus for wireless telegraphy,” 
J. А. FLEMING. Dated October 27th. xd id 


21,5. “Improvements relating to the utilisation of the momentum of rail- 


way trains for the production of electricity." L. pe Момтсомкиу. Dated 
October 27th. 


ipe “А multilocular polytonic coberer.“ B. M. Borroxk. Dated October 


21,962. „A separator for plates of secondary batteries.” 


October 28th, Бан 


H. LEITNER. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1888. 
2,848. "improvements in olectrie switches.” А. Е. Tanner, Г. А. С. Leigh and 
a. ЙН. Dated February 4th, 1898. Relates to switches particularly adapted for 
use in lampholders. In the construction a block of porcelain is formed with a 


flat face, or is hollowed to receive the switch mechanism, which consists of a 
pivoted contact lever oy tee by a key, or preferably by a push rod. The rod 
is fitted with a pin working in a slot in the lever. A spring gives a quick break. 
One of the fixed contacts is connected to one of the leading-in wires, and the 
other to one of the termioals of the lampholder, The base may be fitted with 
extensions to separate the terminals. 2 claims. 


3,032. ‘* Steering torpedoes electrically.” W. Jamieson, 

Govan. Dated February 7th. 1°98. Conte in the application of electric waves 
or oscillations of high frequency for steering ресе The coherer is con- 
nected at one terminal to the conductor outside the torpedo for receiving the 
electric vibrations, while the other terminal is connec to earth. A battery 
is in series with the coherer and with the relay. The armature of the relay is in 
series with the battery, electro-magnet, two solenoids, and the selector switch. 
The selector switch consists of a tube in two parts, which are insulated from 
one another and garahe of rotation on bearings. The tube carries a disc having 
four teeth in two planes, and the tube is rotated by a spring. Brushes connect 
the tube to the solenoids. The armature of the electro-magnet has a catch 
wbich is always behind one of the teeth on the disc. If the torpedo goes off its 
course, electric waves are sent to the torpedo, and reach the coherer w 
operates the relay, closing its secondary circuit. A current then flows through 
the selector to one of the solenoids, the iron core is sucked in to right or leit. 
and the rudder is turned. When the waves are stopped the vibration due to the 
screw propeller restores the coherer to ite original resistance, and tbe catch 
which first was drawn forward from behind one tooth, now swings back from 
the second tooth, and thus allows the selector to rotate half a revolution, ready, 
when electric waves are again sent, to turn the rudder in the opposite direction. 
If the rudder is required to be operated & second time in the same direction, 
two waves must be sent from the transmitter in quick succession. Ia а modifi- 
ш ше solenoids are replaced by an electro-motor, which rotates the rudder 
8 . 2 claims. 


3,188. “improvements in the maaufactere of carbons for electrical purposes." 
C. L. Saunders. Dated February 8th, 1898. Relates to a process for prepsring 
carbons for electric arc lights and for other electrical purposes. Consiste exsen- 
tially in effecting the necessary intimate and uniform mixture of the materials 
employed in & wet state by the use of some of the ingredients in & liquid form. 
Any apparatus may be used. The crushed coke, lampblack, graphite, or other 
form of carbon is placed in a closed macerator having an agitator, and therein 
mixed with a suitable solvent for hydro-carbons. such as benzene, carbon bi- 
sulphide, eucalyptol, dead oil, &c., and with pitch, tar or oils, and any other 
desired ingredient, such as sulphuric acid, phosphates, cyanides, wax, or salts of 
sodium, strontium, Ko. The slimy mixture obtained passes gradually into а 
vapour-tight wet-grinding machine, and from thence to a still having agitator 
arms. The solvent driven off passes to & condenser, thence to а separator fot 
retaining water, and afterwards to a storage tank, from which it is carried back 
to the macerator. The dry powder left in the still is transferred therefrom, 
while still hot, to the cylinder of a forcing press, and forced into carbons of the 
required form. By adding the solvent only, the hydrocarbons present in coke 
may be dissolved out, the solvent recovered by ordinary distillation, and the 
heavy hydrocarbon obtained separately. The addition of pitch, &c., is then 


made, and the process proceeds as above. 6 claims. 
3,204. “improvements in electric аго jamps.” С. A. Vigresx amd L. V. 
Brille. Dated February 8th, 1898. Relates to arc lamps. The carbon-holders, 


of which the upper one is heavier, are hung by cords from opposite sides of two 
pulleys secured near the ends of a shaft on which is also secured a toothed 
wheel in gear with a pinion on a brake wheel. This is loose on an axle which 
rocks on knife-edges and has an arm to which is pivoted a ring ing a brake 
block on the left side, and the cores of series and shunt solenoids, the core 
being heavier. The arm may be weighted, or acted on by a spring. In 4 
modification, the brake ring is connected to an arm of the rocking axle by 4 
light spring, tending to disengage the brake. Either core and solenoid may be 
replaced by a weight. One core carries the piston of a dash-pot provided with 
a valve permitting rapid approach of the carbons, but preventing their rapid 
separation when thearc isstruck. The valve may be a disc s itas by light 
springs slightly above the piston, which is perforated and provided with a cir- 
cular groove in its upper surface. In another modification for lamps of larger 
power, the carbon holders are suspended by pulleys in bights of the oords, the 
outer ends of these cords being sttached to a special striking lever. This has a 
core situated over a series solenoid which produces a displacement of the strik- 
ing lever, either lasting during the operation of the lamp, or only to bring the 
brake mechanism into operation, as desired. Jaws are binged together and are 
closed on the carbon by а screw acting in opposition to a spring. The holders 
are attached to vertical rods and guided by sliding and fixed arms on insu! 
vertical rods, which form parts of the lamp frame. The pivot of the upper 
holder is hollow to receive its guide rod. 9 claims. 


3,218. “improvements in electric motors aad dyname-electric machines.” Н. I. 
Lake. (E. Cantono, Italy.) Dated February 8th, 1808. Relates more particularly 
to means for controlling the speed of motors by varying the excitation of their 
field-magnets, but the invention is also Applicable to the regulation of the out- 
put of dynamos. The machine is composed of a pair of ring armatures situated 
one on either side of a central field-magnet, and mounted so as to be capable of 
& limited longitudinal movement on the shaft. Between the two armatures are 
interposed springs or buffers which tend to separate them, a tendency which i5 
opposed by the attraction of the fleld-magnets. When by means of a rheostat 
or otherwisc the field excitation is changed, the armatures approach or recede 
from the fleld-inagnet, and corresponding variations of speed or output are 
produced. Each armature is built up of an internal ring on which a thin baod 
of soft iron is wound, and this is enclosed in an external ring. The core thus 
formed is supported by wings radiating from a sleeve sliding on the shaft. To 
adjust the shaft longitudinally a ball bearing is provided at one end, the central 
double cone of which can be turned upon the screwed end of the shaft. This 
cone has several internal notches, any one of which may be caused to receive 
the key after a fraction of a revolution. The field cores are cast in one with 
their supporting crown, which has a ¢mall cross-sectional area. To facilitate 
the dismounting of the armature the upper pole and part of the crown may be 
detachable. The machine is enclosed in & casing composed of two parts secured 
to either side of the crown, Each of these two parts may have & reinovable 
cover. When the machine is used as a dynamo to charge accumulators, it acts 
automatically to regulate the output. 6 claims. 


3,496. “improvements in electrical out-out apparatus." J. Andrews. Dated 
February llth, 1898. Cut-outs in which the circuit is maintained by & normal 
or direct current, or broken by a return or excess current. A pivoted lever 
carries a spring end which fits between contact springs mounted on insulators. 
The lever is provided with projections against which the heel of a pivoted 
tumbler lever strikes when released by the spring detent. The lever sa ae 
the detent is engaged by a stop ona shunt motor armature, and is only releas 
when an inverse current tends to turn the motor backwards. The motor 
armature їз normally held against a stop so as not to rotate by the direct 
currents. The catch lever and stop are во adjusted and shaped to give great 
sensitiveness. The shunt armature coil may be omitted, and a spring employed 
to hold the core in a suitable position to release the catch when an abnormal 
increase of current occurs. Springs or weights may be employed to bold the 
armature in the required position; a cam action may be employed instead of 
the stop. 3 Claims, 


J. Trotter and A. А. 
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No. 1,147. 


THE BOARD OF TRADE AND ELECTRIO 
TRAMWAYS. 


Тнк report of Mr. А. Р. Trotter, Inspector of the Board of 
Trade, on the series of accidents on the Dublin tramways, 


bas just becn issued, and it contains some interesting, if not 


curious, conclusions. The report deale with four accidents, 
each of which was due to the rising of the trolley head 
above its ordinary position. In the first two accidents, the 
trolley head tore down the overhead wires, the third resulted 
in a trolley pole being broken, and in the last accident a 
detachable trolley head came off. Although these accidents 
are somewhat trivial in their nature, it is obvious that one or 
more of them might result in loss of life, and, in the intereste 
of the public, as well as of eleotrio tramway undertakings, 
there would be wisdom in adopting precautions which should 
tend to prevent a recurrence. It can hardly be doubted that 
all overhead equipment, as well as the trolley pole, is 
peculiarly liable to mishaps, similar to the ones under 
review; indeed, there are few electric tramway systems in 
this country which have not, at some time or other, expe- 
rienoed considerable annoyance from the trolley jumping a 
wire. One cannot help recognising the improvements that 
have been made in the various parts of the trolley pole, but 


it is clear that we have not yet arrived within a measurable 
distance of perfection. It may be taken for granted that, 


al some time or other, the trolley pole will jump the wire, 
and one has to seriously consider how the trolley head may 
be prevented from working mischief as soon as this happens. 
Unfortunately, the overhead wire system is handicapped 
by the necessity of using guard wires, and there are 
many instances on record where these have been completely 
torn down by the trolley pole. Mr. Trotter’s report care- 
fully reviews the standard practice in trolley work, and he 
clearly points ont some of the troubles that may arise in the 
methods now in vogue. He states that where the Dickinson 
system is used to a moderate extent, the trolley wire being 
nowhere more than 5 or 6 feet from the perpendicular to 
the centre of the track, a trolley rope may be employed in 
the ordinary way, but it would be better to secure it to the foot 
of the trolley pole by a hook and ring. This, unfortunately, 
would remove the trolley rope entirely out of the immediate 
control of the conductor, and if, as happened in Dablin, а 

passenger were ignorant enough to mistake the trolley rope for 
а bell rope, he might just as easily interfere with the rope 
(which would be within his reach), if the suggestion of Mr. 
Trotter were carried out. One of the most serious troubles 
that is likely to arise from trolleys jumping the line, although 
the matter is not seriously dwelt upon by Mr. Trotter, is in the 
case of tramways using a span-wire system, for it is obviously 
easier, in the case of the trolley leaving the overhead wire, 
for it to catch in the cross wire than in the conductor itself. 
It is quite true that trolley heads have been devised which, 
to some extent, minimise tronbles of this nature; but it is 


. doubtful as to the extent to which they may prevent a 
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recurrence of accidents, similar to those of Dublin. There is 


out that the centre pole arrangement, with brackets on each 
side for carrying the trolley wire, is used to a limited extent 
in Dublin, and is said to be unsuitable, on account of the 
unsystematic driving of cars, wagons, &.; but it is difficult 
to see that even an Irishman’s idea of unsystematic driving 
would be such аз to cause him to collide with centre poles ; 
nor do we think that an Irish jannting car would gain much 
advantage by colliding with a heavy tramway pole. We 
emphasise this portion of the report because it is said that 
some of the brackets used in Dablin are of great length, 
several extending 20 feet. After a careful survey of most of 
the tramway systems in this country, we are inclined to the 
opinion that long-arm brackets are distinctly unsightly, and 
the wonder is, that local authorities have not, when raising 
objections to overhead wire systems, pointed out tbis somc- 
what aggressive feature of overhead equipment. Besides, we 
do not think that these long-arm brackets are altogether 
necessary, and we certainly are of opinion that they may do 
electric tramway practice a good deal of harm. We admit, 
without reservation, the difficulties that are met with in 
overhead wire construction, and althongh at times it may 
be necessary to adopt long-arm brackets, yet we are familiar 
with many instances where some other method might have 
been adopted with great advantage. At the present stage of 
electric tramways practice, it would be most unfortunate if the 
public were to become dissatisfied with the way in which 
systems are laid ont; it is important to adopt those methods 
which give the maximum of safety and are compatible with 
neatness of design, and it can hardly be denied that 
long-arm brackets are being somewhat overdone. An almost 
cynical reference is made to the electric shocks that 
might be experienced on tramways, and Mr. Trotter 


observes that an electric pressure of 500 volts has 


been chosen because the result of shocks, due to light or 
brief contact, is not serious. The employés often receive 
them, but generally from carelessness. We are inclined to 
think that this is hardly the right view to take of the ques- 
tion, because, though 500 volta is generally safe, no efforts 
should be relaxed to make it impossible that the public 
should come in contact with the wire, for, after all, it is 
possible to kill even with 500 volts, and that possibility 
should never be lost sight of. It is unnecessary to labour 
this point further, but even if 500 volts were not sufficient 
to killa person, it might effect very serious injury; aud it 
is not so much the passenger on an electric tramway who 
runs the greatest danger, but the man in the street who 
comes in proximity to a fallen wire. The recommenda- 
tions put forward by Mr. Trotter are little more than mild 
suggestions. He looks upon guard wires as а necessary evil, 
and suggests that they should be во well connected to earth 
by connecting the poles to the rails that any serious rush of 
current would melt the (ses in the feeder boxes. It might 
be desirable to add to the present tramway equipments впоһ 
а fuse, though we are afraid that many tramway authorities 
would seriously object to it. One of the most important 
remarks, however, is on the form of guard wires. Appa- 
rently Mr. Trotter is not prepared to recommend wooden 
strips in the place of guard wire, and after seeing those in 
operation at Liverpool, one is inclined to think that they not 
only make the overhead line appear heavy and cumbersome, 
but they would not prevent a fallen wire twisting round the 
live conductor and thus becoming charged with a current of 
electricity. The adoption of a system of guard wires carried 
on the telegraph or telephone wires, is, however, in common 
use оп the Continent, but, after all, is there any system of 
guard wires which would absolutely prevent a telephone or 
telegraph wire coming into contact with the live portion 


of a tramway system? We are afraid not. But what would 
be a distinct. improvement is the practice commonly adopted 
on the Continent of the telegraph and telephone wires 
being compelled to cross the electric tramway at certain 
specified points. That, of course, would not get over the 
difficulty of telegraph wires running alongside the tramway; 
indeed, we do not know of any guard which would prevent 
a wire being blown sideways on to a trolley wire. The pro- 
posals, however, of Mr. Trotter are not likely to cause any 
hardship to tramway companies; indeed, they are exceed- 
ingly moderate, and we are sure that no owners of tramways 
would object to carrying them into effect if there is any 
probability of their ensuring a greater safety of the 
public, 


Mn. F. S. Spiers, in а paper read last 
Friday at the Physical Society, describes 
his attempts to obtain positive evidence 
as to the effect of the enveloping medium upon the contact 
potential differences of two metals, and thus to settle once 
for all the cardinal question in dispute between contro- 
versialists with regard to the seat of electromotive force 
in a voltaic cell. Our readers may remember that the ex- 
periments of Pfaff and Pellat, upon contact potential 
differences of pairs of metals in various gases, led to the 
assumption that, so long as there is no visible chemical 
actiop, the effect is almost independent of the gaseous 
envelope ; and that Hankel pointed out that the potential 
difference of the two metals in contact is in some measure 
affected by the condition of the surface. More recently, 
Brown has shown that while, in air, copper is negative to 
iron, it is positive to iron in a medium of sulphuretted 
hydrogen. But ав none of these experimenters took 
precautions to remove the air-films from the metals, there 
is in all cases doubt as to the exact nature of the en- 
veloping medium. With great perseverance Mr. Spiem 
has tried to get rid of the air-films by replacing the air 
by hydrogen, in a heated . glass tube, afterwards exhausting 
the hydrogen. The primary object being to remove the 
air-film, this may be an improvement on the method 
adopted by Bottomley, who enveloped the metals in 
melted wax; bnt it. appears to ba rather more than 
likely that in attaining his primary object, Mr. Spiers 
has introduced secondary - actions - of - sufficient importance 
to vitiate the results. We notice that he is dealing 
with differences as small as th of a volt, 5 
a compensation potentiometer after the manner of Pellat 
Kelvin. There can be little doubt as to the acouracy of the 
measurements, but there does appear to be reason to hesitate 
bafore accepting the author’s in ion of the observed 
potentials. In his experiments there are many conditions 
that might account for a stray goth of a volt. The eleo- 
trification of the glass tabe is one of them, the thermal 
differences are another, and there may even be an actinic 
effect. We fully appreciate the difficulties of his experi- 
ments, and we have nothing but praise for his brave attempt 
to carry them through; it is to be hoped, however, that when 
the investigation reaches its final shape, identical, or nearly 
identical, readings will be obtained from a second, се 
fourth, and perhaps а fifth apparatus. The discussion di 
not amount to much. Dr. Armstrong had probably in view 
the expariments. of Brereton Baker, who showed that 
moisture is essential to the combustion of phosphorus, 
sulphor, and similar substances in oxygen; he sug- 
gested, therefore, that since it was almost impossible to 
remove the oxygen film, it might be worth while to 
try to remove the moisture, and so prevent oxidation. 
Dr. Lodge maintained complete control of his powers of 
argument, and while making it perfectly clear, in a few 
words, that he surrendered nothing of his old views on 
contact electricity, he suppressed his controversial instincts 
with complete success. Indeed, we never remember an 
occasion of the kind where one who could say so much, did 
вау во little. 


Physical Society 
Meeting. 
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ELECTRICAL POWER IN STEEL WORKS. 


THE illustrations herewith reproduced from the American 
Electrician, show electro-magnetic cranes carrying plates from 


МЖА. 
n 
- 

T | 


[A 
HW D 4 а 7 N 
y N * -È у ар 
Г * P. EIS Le pz € P s D tow n A 
e N caa Si m 
ba & 7 3j " n TE YY 7 
d - ч, 5 - ) sf Ў 
Е na mE А * Tha 
Ns Im Pae | м. * 
Pit 1 ДА 2-4 Р ОЛ ^ Ph БУ 
. мү е wn: i - 
РГ" ' - 
ee l ' 17 
N. № M А ‘> Le 
D .% 1 
4 "Ur of ot ip kh ` — 
4 ' ` 
4 А у чыл + 
Pali эў. 4 
} 2 | d « д — 
= 
? 
— » 79 2 4 
* а s м 
= * 
7 


= 
* n Ue 
A ye ~ . 


— tl MM EE 
Д А 4 » mos y Ce 


—— — — - — Tie m 


Sec. p : | 


naoes. The ram picks up the boxes by a special dovetail 
looking recess. It moves to the furnace front, the ram is 
extended, the box inverted, and its contents dumped upon 
the molten mass inside the furnace, all without excessive ex- 
posure of the operatives to heat. While во much used for plate 
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ErmcrRO-MAGNETS Олввтіча Omm Lona PLATE. 


the rolls to the shears,’and carrying a long plate, also, in the 
works of the Illinois Steel соза who hae made very 
extended use of electric power for all the purposes of steel 
manufacture. The Illinois Steel Oompany’s works covers an 
. area of 450 acres in South Chicago. In the open hearth steel 
department, motors of 1,200 aggregate horse-power are em- 


lifting and carrying, electro-magnets here find a limit set on 
their powers. They cannot lift hot plates withont injury to 
their insulation. 

` The central generating plant includes two 400-kw. West- 
inghouse generators, coupled direct to tandem compound 
Porter-Allen engines. The current is direct, at 250 volts. 
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TESTING AN ELEOTB^-MAGNRT: WRIGHT, 120 LBS.; Loap, 3,000 LBS.; Осввент, 24 AMPERES AT 110 VOLTS. 


loyed, and motors of the same capacity in the slab mill. 
Their use is not confined to cranes, but i are used to work 
charging cars, to lift ingots, to drive transfer tables, &0. In 
the open hearth department are cranes of ушар each, 
employed to handle ladles, The large cranes two 
travelling hoiste, one of which is of 20-ton capacity for 
turning ladles to empty them of slag. There are seven 
motors on the large cranes, another of which is to be 
installed, while there are two 30-tons and a 40-tons crane in 
the same department. In the new orane, steel wire ropes 
will be need in place of chains. | 

The charging cars referred to are employed to place metal 
in the furnaces. They run on a very wide gauge track and 
carry a long arm, which can tilt up and down, and turn half 
over, ав well as advance and retreat. All these movements 
are controlled from a distance by one operator. The metal 
to be loaded is cut up and placed in suitable pans of cast- 
iron. These are placed on racks along the face of the fur- 


There is also a 600-H.P. vertical McIntosh & Seymour 

3 fine direct coupled to a 300-kw. Westinghouse generator. 
he aro light plant consists of six T.H. machines, driven 

in pairs by three 100-m.». Westinghouse motors, and there 
is also a 60-Kw. alternator for incandescent lights. About 
50 per cent. is saved in power cost by the electrical system 
over the steam power formerly employed. | | 


COST OF CENTRAL STATION PLANT. 


Now that electrio lighting is settling down into a steady 

business, one can ict with a fair amount of accuracy the 

lines on which the electric lighting of a given sized town 

will move. It is, therefore, pes to arrange the size of 

the station and the output of the initial generating sets so 
р 
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APPROXIMATE Cost OF VARIOUS 
каша ошен тае Е 
к» AER MM 
«ОР. ps eee eee eee 006 9 , * 
8.0. P. lamps alight at one time ... ..  .. .. s e 3,000 | 4,000 6,000 
Kilowatts of plant required (without spare) ... ee - iie 90 120 180 
Total kilowatts of plant installed.... 135 | 180 270 
| ЕН ШЫ | | 
шаш 5 boiler houses, accumulator and test конь. £2,200 £3,700 | £3,000 
Chimney with lightning arrester, lues, . 550 680 650 
8 Tor ерле, boilers, &0., no piling... ..  ..  .. | 2 | i 550 
ge eee [11] eee [22] eee eee een eee | 
Overhead traveller and rails, eye power s i ius .. OD tons, 25 ft. span, 130 6 tons, 30 ft. span, 160 6 tons 30 ft, span 160 | 
Two boilers, with injectors and fittings ... e . 1,660 | 950 2.300 
Economiser, with motor — eee e 220 | 260 | | 20 
Steam, exhaust, drain and feed pipes, valves, hangers, chequer p] . 800 900 1.000 
water meter, &. | | | | 
Water storage tank ee 60 60 €0 
Pamps, one steam and one electric, for boiler R 280 320 890 
centrifugal pump for filling tank. ! | | 
Feed water heater ... i өз s | 120 | 120 150 
REL пао ð] dd d é Е АА 8 "E 
| | | 
Three engines of the high speed enclosed type ... ве . |, 45 xw. each 60 Kw. each | 90 Kw. each 
Three dynamos зы dis m pil ots -- "e wes | 550 revs. ... ... 2,060 . 500 revs. ... ... 2,500 450 rev.. 3.290 
[erem machine (two armatures) with sp. arm., field coil, &  ... . 200 : 250 | 360 
Booster (one motor two dynamos) with sp. arms., field coils, бо.  ... | 170 210 280 
Main в board, works switchboard, meters, resistances, and \ - 500 650 850 
connecting cables | | | 
instruments... iss - m" € T 906 Vis 80 105 135 
зана with glass boxes, acid, stands, cell testers, xd 550 500 850 
meters, | | 
Workshop tools, barrows, pipe spanners, oil filter and tank, &c. | 45 50 60 
Station and office lighting... . 2 2... e | 70 | 80 90 
P FP ES 
| | | | 
Total T WEE NEC ER E QI DU D D £10,000 | £12,000 £14,200 
| 26575 ' £52 5 


Cost per ку. of pl: n` installed e .. .. s £74 


that they are in proportion to the units that will be required 
later on. It is almost as great a mistake to start with 
60 xw. sets for a town of, say, 150,000 inhabitants, as it 
would be to lay down a 300-kw. steam dynamo for lighting 


— 


P TED. and a chimney such as this would cost about 
£650. e exhaust to atmosphere should be taken right ap 


‘the centre and carried to, say, within 20 feet of the top. 


The work of erecting this pipe is generally undertaken by 


а Ман the contractor for the chimney, but the cost is inclnded in 
In the accompanying table the writer has indicated what the “steam and exhaust piping." item, which is given on the 


he considers should be the sizes of the initial plant for towns 
of varions populations, and has filled in under each one 
cits indicating approximately the cost of the various items 
which go to make up a complete oentral station plant. In 
order to have some basis to work on the following assomp- 
tions have been made :— 


that three generating units be laid 
regarded ав а трие, 

(в) The buildings are assumed to be large enough to hold 
plant of a capacity equal to three times the estimated number 
of lamps connected, as given on the second line. 

Buildings.—This item of buildings is one which may vary 
within exceedingly wide limits, according to the amount of 
ornamentation and finish introduced into the architect's 
plans. A plain substantial building with stone facings and 
a height to eaves of about 35 feet should not cost more than 
about 54d. per cubic foot. Walsall was about 31., Bedford 
Sbd., St. Mary, Newington Vestry, 5d. The iron roofing to 
the engine and boiler houses accounts for about 10 per cent. 
of the total cost. An iron building with offices, &c., suitable 
for central station work runs out at alittle over ld. per 
cubic foot. 

Chimney and Flues.—The cost of the chimney depends to 
a considerable extent on the nature of subsoil, the usual 
amount of excavation required to reach a good foundation 
being 15 feet. The sizes of chimneys vary only very 
slightly, 140 feet high, with square base and round shaft, 
7 feet inside diameter, lined one-third of the way up with 
firebrick, is the favourite size for stations such as we are now 


thirteenth line in the table. 
Steel chimneys are quite common in the States, and are 


likely to come into use over here. They have an elegant 


appearance, а chimney 125 feet high being only 5 feet dia- 
meter, whilst its weight would be 11 tons, and price about 
£200. It is, cf course, lined with firebrick right to the top, 
bat can be erected in one month against five months for an 
ordinary brick chimney of ‘similar capacity. 

Cost of Foundations. —The cost of foundations for engines, 
boilers, &c., is a very elastic item. If а good deal of piling 
is required, as happened at Stefford, for example, where the 
station is situated on a bed of peat, many months of work 
are required before any concrete can be pnt in. 

Continuous current low pressure stations must of necessity 
be situated in the midst of the populated area, or near places 
of business which are liable to be affected by vibration; a 
great deal of care has therefore to be taken in setting out the 
engine foundations. The concrete block is generally in one 
piece, cat off entirely from the walls, and the usual depth is 
7 feet with a bottom floor of, say, 9 inches. The engine 
room floor may be farther cut off from the walls by leaving 
а space of, say, 4 inch all round. 


(To be continued. ) 


KASHMIR ELECTRIC RAILWAY. 


THE proposal to connect Kashmir with the Panjab by a light 
railway worked by electricity brings prominently to the front 
the question as to how far it is wise to substitute electricity 
for steam on a railway of such importanoe. | 

An article in a recent number of Indian Engineering dis- 
cusses this question in a manner which shows that the writer 
Койу does not hold a brief for electrical traction. To 
those who are even fairly acquainted with what has already 
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been done in this field, the well-worn phrase that “the science 
is yet in its infancy” sounds a little out of date, and the 
assertion that * the praotioe of electrical experts in Euro 
and America differs in many respecta," suggests the thought 
that precisely the same statement might b3 made about steam 
railroad к. Again, while it is quite true that the 
length of the proposed line far exceeds that of any other 
electric railway hitherto attsmpted, it is not right to infer 
that the difficulties to be met with on account of the length 
are vague and unknown, sinoe they will be of the same order 
as difficulties that have been already encountered and suc- 
cessfully grappled with on shorter lines. To those who are 
unacquainted with the technicalities of electrical engineering, 
it may appear presumptuous to say that the conditions of 
operating a new line of such a length can be foreseen and 
provided for with certainty and accuracy; but such is the 
case, and it is this that constitutes one of the surest guaran- 
tees of the futare progress of the science of electric railway 
шшш 
t would, of course, be a mistake to forget that a line 

nearly 200 miles long must be constructed in a way that will 
ensure satisfactory working, without the close supervision 
given to electric roads in cities and towns; but at the same 
time we must not ignore the fact that much of the vigilance 
reqaired to operate a city or a suburban line is due to con- 
ditions which are absent in such a line as we are now con- 
sidering. For instance, it is mainly the exigencies of street 
traffic, and the difficulties of crossings, that oblige us to use 
an overhead conducting system; but these conditions are 
absent in the proposed Kashmir Railway, and there is 
nothing to prevent the use of auxiliary rails, except perha 
in the section between Islamabad and Srinagar; but here the 
track would be practically level, and there would be no risk 
of accidents from landslips, falling rocks, or avalanches. 

The cost of construction will depend materially upon the 
ruling gradient and the curve adopted, and the influence of 
electrical traction on these two factors in the problem is a 
matter of great importance. The statement in Indian 
Engineering that it is claimed that electrical motors can haul 
heavier loads and mount steeper paaa than steam locomo- 
tives requires some modification. e ability of a locomotive 
to haul & load behind it is limited by the adhesion of the 
driving wheels on the rails. So long as only a part of the 
weight of steam locomotives was on the drivers, it might 
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have been said that electric locomotive, with motors on each 
wheel, could haul heavier loads. On mountain railways, the 
use of bogie stock has become almost a necessity, and it has 
been a great problem for steam railroad engineers to apply 
driving power to every wheel of a locomotive of this type. 
The problem has, however, been successfully solved, in spite 
of the difficulties due to the inflexibility of the system, and 
it may b» questioned if any electric locomotive of equal 
weight will ever be constracted having greater hauling 
ability than, for instance, one of Mallet’s articulated com- 
pound locomotives, with double bogies, each carrying two or 
three coupled axles and a pair of outside cylinders. But the 
application of this principle is limited to the locomotive, and 
it is here that the superior. flexibility of the electric system 
comes in by enabling us to place motors on the axles of the 
carriages or trucks without in any way detracting from their 
value as traffic carriers, so that, if it were necessary, every 
wheel in the train could be made a driving wheel. There- 
fore, while it is not the case that an electric locomotive can 
haul a heavier load than a steam locomotive of equal weight, 
we may say that the electric system can deal with heavier 
loads and grades than the steam system can. 

There seems no room to doubt that electrically-driven 
trains can be ran with safety on lines having abnormall 
sharp curves. Electric railways have been constructed, an 
are now running satisfactorily with sharper curves than 
would be considered possible on steam railways, and for this 
cause one might reasonably look for a marked reduction in 
the coat of construction. | 

The question is raised in Indian 5 whether 
electric motors can be adapted to such small gauges as might 
be required on a mountain railway. There is abundant 
evidence on the Oontinent and in this country to show that 
the electric motor is perfectly well adapted to small gauges. 
At the same time, the consideration of efficiency in working 
would point to the selection of as wide a gauge as possible, 
and it may be doubted whether it would be wise to make it 
less than a metre. This conclusion is strengthened by the 
fact that a wide gange renders easier the task of placing motors 
on the axles of the cars, while a very narrow gange might 
necessitate the use of locomotives only, and the consequent 
loss of one of the most valuable features of the electrio 


system. 
While disoussing the probability of the proposed railway 
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proving remunerative, Indian Engineering curiously omits to 
consider the saving that would be effected by the use of 
water-power. There is frequently а tendency on the part of 
the advocates of electrical traction to over-estimate this 
saving; bat it is going rather too far in the other direction 
to ignore it altogether. 

The fuel item, in many cases, constitutes but a small pro- 
portion of the total expenses of working a railway, and the 
saving due to the use of water-power may consequently be a 
matter of minor importance. In the case of the Kashmir 
Railway, however, the high price that would have to be 
amd or coal makes this question one of considerable mag- 
nitude. 

Some interesting statistics bearing on this point miy be 
found in the Administration Report on the Railwaysin Indis 
for 1898-99. The figures there given for the North- 
Western State Railways, which include the short line already 
constructed to Jumma, from whence the proposed electric 
railway is to start, show that the total working expenses per 
train-mile are set down at Re. 1:95, made up as follows 
Maintenance of way, works, and stations, Rs. 0:58; loco- 
motive expenses, Кз. 0'74; carriage and wagon, Rs. 0°15; 
traffic, Кз. 0:29; general and miscellaneous, R3.0°19. Of the 
R;. 0°74 for locomotive expenses, as much as 4:57 Aonas is 
spent on fuel, or 14:6 per cent. of the total working expenses. 
In this case the cost of coal averages 12°50 rupees per ton. 

Now, in the proposed railway to Srinagar, it is estimated 
that coal would cost from Rs. 20 to Rs. 25 per ton, во that 
the fuel item would amount to between 22 and 26 per oent. 
of the total working expenses, taking these on the same basis 
as on the North-Western system. There is, however, reason 
to suppose that narrow gange locomotives working on such 
extreme variations in grade as on the Kashmir line would 
not bave the efficiency of the normal gauge locomotives on 
the North-Western system, so that the fuel item might 
mount up to as much as 30 per cent. of the total working 
expenses. It is clear, therefore, that the saving to be effected 
by the use of water-power is considerable, and has an 
ee bearing on the financial prospects of the under- 
ta ing. | | | x: 


— —— M M ——— 


THE LEGAL RELATIONSHIP OF ELECTRIC 
LIGHTING OR POWER CORPORATIONS 
AND MUNICIPAL AUTHORITIES. 


THE recent resolution of the Manicipal Corporations Asso- - 


ciation to promulgate the establishment and working of 
electric installations under the auspices of the various local 
authorities throughout the country, naturally directs our 
attention to the powers under which such bodies may acqaire 
the right to thus engage in commercial enterprise. te is 
not our purpose to discuss the expediency of the transfer of 
such undertakiogs from private companies to those of a 
municipal nature, bat it is important for all of those who are 
connected with the supply of electricity, whether for the 
purposes of lighting or the transmission of power, not only 
to realise that they may at some time be ousted by a local 
authority, bat to understand the conditions under which the 
local authority may exercise its power. 

By the Electric Lighting Act of 1882, Section 3, the 
Board of Trade was empowered to license any local authority 
as defined by the Act, or any company or person, to supply 
electricity . . . for any public or private purposes 
within any ares, subject to certain provisions contained in 
the Act. This would seem to include power and lighting 
installations, 


LocaAL AUTHORITY—WuarT IS. 


The definition of the term local authority, for the pur- 
ро of the Electric Lighting Act of 1882, is contained in 

tion 31 and the first schedule to the Act. In the City of 
London the mayor, commonalty and citizens, acting by the 
Commissioners of Sewers, exercise the powers of the local 
authority. In those parts of the metropolis which the 
Metropolitan Board of Works was formerly authorised to 
light they acted as local authority, but, of course, their 
duties, &c., are now in the hands of the London County 


Council. Other “local authorities” of the metropolis are 
the * Vestries " mentioned in Schedule A, and the district 
boards” enumerated in Schedule B of the Metropolis 
Management Act, 1855, which has been altered by the 
Metropolis Management (Amendment Act), 1885, (48 and 
49, Viot., c. 33). In urban and rural sanitary districte, the 
urban and rural sanitary authorities are the local authorities 
for the purposes of the Electric Lighting Acta. 

It is important to notice that, by the London Government 
Act, 1899, the whole administrative 00 of London is to 
be divided into metropolitan boroughs, and for that pci ani 
it is made lawful for Her Majesty, by Order in Council, to 
form each of the areas mentioned iu the 1st Schedule to 
the Act into a separate borough. Whenever such a borough 
is constituted, the powers, duties, and liabilities of the elective 
vestry shall be transferred to the new Council of the 
borough. 


CONSENT Or Locarn AUTHORITY. 


By Section 8 of the Electric Lighting Act of 1882, the 
Board of Trade is empowered to license . . . . any 
company or person to supply electricity within any area, 
subject to the consent of the local authority to such applica- 
tion first had and obtained. By the Act of 1888, S:ction 1, 
this consent is now required in the case of a provisional 
order also; but if it is refused, the Board of Trade have 
power to dispense with the same where they are of opinion 
that, having regard to all the circumstances of the case in 
which the consent of the local authority is refused, such 
consent ought to be dispensed with. No provisional order 
shall authorise the supply of electricity by any undertakers 
within the district of uny local authority unless notice that 
euch provisional order has been, or is intended to be applied 
for, has been given to such local authority on or before 
Jaly 1st in the year in which such application is made. 


POWERS OF, 


Of the supervision which the local authority may ехзгсіче 
over the undertakers, the following sections will furnish 
examples :— M Ж. 

By Clause 9 of the form of Provisional Order under the 
Act of 1882 and 1888 (uow reproduced in Clause 10 of the 
schedule to 62 and 63 Vict. с. 19), the local authority may, by 
withholding its consent, prevent the undertakers from placing. 
any electric line above ground, except within the premises in 
the sole occupation or control of the undertakers. In the 
event of such lines being laid without the sanction of the 
losal authority, application may be made to a court of 
summary jurisdiction, which can order the defendants to 
remove the wires. [E L.A , 1882, Section 14.] 

By Clause 11 of tne form of Provisional Order under tbe. 
Acta 1882 to 1888 (see now Clause 18 of the schedule t» 
the Electric Lighting Clauses Act, 1899), no box or appa- 
ratus shall be placed above ground, except with the consent 
of the local authority, body, or person by whom the street is 
repairable. The local authority may also, with the approval 
of the Board of Trade, prescribe the hours during which the 
undertakers are to have access to such boxes. If the under- 
takers remove or displace such boxes without the consent of 
the local authority, they become liable to certain penalties. 
The following case will give some idea as to what are con- 
sidered to be boxes. In the case of the Wandsworth District 
Board of Works v. County of London and Brush Provincial 
Electric Lighting Company [Journal of Gas Lighting, 
August 13th, 1895, Vol. 65, page 345], the company sought 
to excavate and construct certain large chambers under the 
streets for the purpose of containing transformers. The 
chambers proposed to be used were 10 feet deep, 7 feet 
6 inches long, and 5 feet 6 inches wide. The local authority 
contended that these were not box :s within the meaning 
of the provisional order, and further, that they could not be 
used for the purpose of holding transformers. Stirling, J., 
refused to grant an injunction reetraining the company from 
making these excavations. 

Chambers may also be constructed in churchyards, and a 
faculty will be granted for the purpose. [Sairess Will on 
* Electric Lighting,” page 137. ] 


CoMPULSORY PURCHASE. 


By Saction 27 of the Act of 1882, it was provided that 
where undertakers were authorised by provisional order or 
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special Act to enpply electricity within any area, the local 
authority of the district might, after the expiration of a 
period of 21 years, or after every subsequent period of seven 
years, purchase, compulsorily, the undertaking upon the 
terms “of paying the then value of all lands, buildings, 
works, materials, and plant, suitable to and used by them for 
the purpose of their undertaking,” nothing being allowed 
for compulsory purchase or goodwill; such value to be 
determined, in case of difference, by arbitration. It was 
soon found that theee terms offered no inducement to the 
enterprise of electric lighting. Accordingly, by Section 2 
of the Electric Lighting Act, 1888, the section above 
referred to was repealed, and a new section for effectuating 
purchase was substituted, in which the period of 21 years 
was changed to 42 years, and the recurring period from seven 
to 10 years. The Act of 1888 also provides that upon such 
purchase all lands, buildings, worke, materials, and plant of 
the andertakers shall vest in the local authority, freed from 
any debts, mortgages or similar obligations of the under- 
takers, and that the powers of the undertakers shall abso- 
lately cease and determine, and shall vest in the local 
authority. 

It should be noticed that (by Section 2) the local authority 
are empowered to acguire an undertaking within six months 
after the expiration of a period of 42 years, or such shorter 
period as is specified in that behalf in the provisional order or 
in the special Act. By this means the local authority, whose 
consent, be it observed, is to all intents and purposes a con- 
dition precedent to the grant of a provisional order by the 
Board of Trade, have it in their power to make terms with 
undertakers which shall provide for the taking of the in- 
stallation over by the local authority within a much shorter 
period than 42 years. 

Again, where the local anthority are entitled to demand a 
sale within a period of 42 years, or any less period as specified 
in the special Act or provisional order, they may exercise their 
option after every recurring period of 10 years. 

The undertakers are compelled to sell all lands, buildings, 
works, materials, and plant of such undertakings suitable to, 
and used by, them for the purposes of their undertaking 
within the jurisdiction of the local authority, the values in 
case of difference to ba settled by arbitration, subject to the 
value being regarded as the fair market value at the time of 
the purchase. Regard must also be had (1) to the nature 
and condition of the buildings, works, materials, and plant; 
(2) to their state of repair; (8) to the ciroumstance that 
they are in such a position as to be ready for immediate 
working; (4) to their suitability to the purposes of the 
undertaking; (5) to the loss occasioned by severance, where 
а part only of the асаа is acquired by the local 
authority (e g., in cases where only a part of the system is 
within the jurisdiction of the purchasing local authority). 
No addition, however, is to be made in reapect of compulsory 
purchase, or of goodwill, or of any ts which may, or 
might have been, or be made from the undertaking, or of 
any similar oonsiderations, 

is is the clause which appears to press with the greatest 
hardship on the proprietors of electric lighting installation. 
The absenoe of а clause providing for an allowance of 10 per 
cent. over and above the purchase money, by way of com- 
pensation for compulsory purchase, has done much to stifle 
electric lighting enterprise on the part of private companies, 

With the exception of the determination of the price, all 
other questions arising between the parties are to be settled 
by the Board of Trade, who may also fix the date from 
which the purchase is to take effect, upon which date all lands, 
buildinge, works, materials, and plant of the undertakers 
shall vest in the local authority which has made the purchase. 
The property becomes vested in the local authority freed 
from any debts, mortgeges, or similar obligations of the 
undertakers, | 

It is important to notice that, by Section 8 of the Act of 
1888, notwithstanding anything in the last preceding section 
Contained, the Board of Trade may, by any provisional order 
to be made by them under the Electric Lighting Act, 1882, 
vary the terms upon which any local authority may require 
the undertakers to sell. It is conceivable that, under this 
section, the Board of Trade might have power to decree the 
Payment of some small sum by way of compensation, for it 
18 expressly said that “the Boards shall have power to vary 
the terms, notwithstanding anything in Section 2.” . 


be compelled to make the 


There have not been many cases relating to sale com- 
pulsory of electrical undertakings. A case from Sheffield, in 
1897, serves to show that the provisional order may provide 
for payment otherwise than in cash, and that, unless the 
corporation or local authority in question has statutory 
power to make payments in such a manner, the power of 
compulsory sale may fall into abeyance. 

A provisional order, authorising an electric lighting under- 
taking, came into operation on June 27th, 1892. It gave 
the Co ion of the City of Sheffield power to purchase 
the undertaking compulsorily on terms of issuing or trans- 
ferring to the undertakers such an amount of the Corpor:- 
tion stock as will produce, by the interest thereon, “an 
annuity of 5 per cent.” on capital properly expended. 
Another he aap order, coming into operation June 28th, 
1892, took away а power the Corporation had, but had not 
exercised, to issue irredeemable stock. The statutes confirm- 


ing the two orders received the Royal Assent on June 27th, 


1892. It was decided that the statutory price for the under- 
taking was an amount of irredeemable stock; and that the 
ration were not, by implication, authorised to issue 


Atredeemable stock for the purpose of purchasing the under- 
taking; and that, therefore, the power to purchase com- 


pulsorily was, so long as the Corporation had no power to 
issue irredeemable stock, in abeyance. [Sheffield Corpora- 
tion v. Sheffield Electric Light and Power Company (1897), 
W. N., 171; 77 L. T., 616. ] 

The above is an outline of the main provisions which 
must regulate contracta between the local authorities and 
undertakers. Apart from their power to take over the whole 
system, the municipality is empowered by the provisional 
order to exercise a somowhat strict supervision over the 
doings of the undertakers, The general nature of this 
supervision is to be found in the Electric Lighting (Olauses) 
Act, 1899, an abstract of which was published in the ELEC- 
TRICAL REVIEW for September 15th. It comprises a schedale 
which is in «есі a reproduction of the form of provisional 
order so well known in connection with the Electric Lighting 
Acts, 1882 to 1888. It is important to observe that this Aot 
does not apply to the County of London, except in to far as 


{вру of the provisions contained in the schedule are incor- 


8 with any provisional order made by the Board of 
rade under the Electric Lighting Acta extending to the 
County of London. It wonld be impossible, within the 
scope of the present article, to deal with the numerous points 
where the local authority is likely to come into contact with 
the undertakers. We have endeavoured to point out the 
legal incidents to the шыт sale which undertakers may 
ocal authority. 


LONDON COUNTY COUNCIL. 


ed the consideration of a recom- 
mendation in favour of approval being given to the draft form cf light 
railway order as circulated among the members with regard to the 
various light railway schemes already decided upon at a recent 


Tum Council on Tuesday pos 


Lompom Usrrap Tramways. 


The Mone report of the Highways Oommittee, the considera- 
tion of which had been adjourned on two or three previous occasions, 
was again submitted in reference to the London United Tramways 
Act, 1899. It may be recollected that the Committee recommended 
the Council to approve plans forwarded by the company for the intro- 
duction of the overhead trolley system on the tramways in the 
Uxbridge Road between the Askew Arme public-house and the 
Uxbridge Road railway station, and in Uxbridge Road and Gold- 
hawke Road between the railway station and Young's Corner, and for 
the adoption of the ocnduit system on the tramways between Young's 
Corner and Hammersmith Broad way, and thence along Beadon Road, 
Glenthorne Road, and Studland Road, and that pat of The Grove 
between Beadon Read and King Street West. 

To some surprise the recommendation was again deferred. It is 
thought that farther negotiations are proceeding with the Hammer- 
smith Vestry on the subject of extending the overhead system. 


Тнв WESTMINSTER ELECTRIC Tramway. 


Ia a further report the Highways Committee reminded the Council 
of the recent decision to apply for Parliamentary powers to embank 
the Thames from Victoria Tower Gardens to Lambeth Bridge, and to 
widen Millbank Street to 70 feet. In connection with this scheme 
the Committee expressed the opinion that it was desirable to obtain 
powers to construct a tramway to be worked on an underground 
system, along Millbank Street on the completion of the widening of 
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that thoroughfare. It was estimated that tho tramway, which would 
comprise about 500 yards of double line, would cost about £6,000. 
The Committee recommended that (a) standing orders should be sus- 
pended, so as to allow the application to ba made to Parliament in 
the next session, and (5) that the Parliamentary Committee should be 
instructed to include in the Tramways Billa clause to empower the 
ore t ж dhe f — 1 bearin of th 1, the Finan 

porting upon the financ gs e proposal, the ce 
Committee stated that it was evident the tramway could only be 
suggested as part of a much larger project, and that they had no 
information at present to guide them as to the extent of the scheme 
which, it was presumed, would ultimately be brought forward. It 
was impossible, the Committee concluded, for them to make any fore- 
cast of the financial results until further particulars were forthcoming 
in relation to the p line. 

The Cuamman of the Committee having moved the adoption of the 
first recommendation, 

Mr. T. B. Wzstacorr expressed the hope that the Council would 
not agree to the proposal to suspend standing orders. It was nota 
recommendation of the pes в Committee, but only of three of 
the members of the Committee, the others having received no notice 
that the matter was to be considered by the Committee. The ques- 
tion had never been placed on the agenda paper, and he asked the 
Council to reject the recommendation, more y as neither the 
Improvements Committee nor the local authority had been consulted 
in regard to the matter. 

Mr. Нлятив said that after the statements of the previous speaker 
the Council should not agree to the suspension of standing orders. 
He then referred to the remarks made by the Finance Committee on 
the subject in order to show the indefiniteness of the proposal. The 
scheme was merely for a tramway from the House of Lords to 
Lambeth Bridge. It was, perhaps, only part of a larger project for 
tramways down the Grosvenor Road and along the Chelsea Embank- 
ment, but the Committee ought to prepare a complete scheme for the 
Oouncil before proceeding with the recommendation. 

Mr. J. W. Bann, chairman of the Committee, stated in reply to 
Mr. Westacott, that the Council would remember а question was put 
by Mr. Johnson to the Improvements Committee on October 24th, as 
to the desirability of a tramway 55 along the widened 
Millbank Street. The matter was ore the . Committee 
on two occasions, but he did not know whether Mr. W was 
present. It was the privilege of the chairman to bring up in оош: 
mittee matters of cll dia without their being placed upon the 
agenda paper, although he considered the member had had sufficient 
notice by Mr. Johnson’s question. By adopting the proposal, the 
Council would only be continuing the policy pursued in connection 
with other schemes, as, for instance, the p tramway over 
Vauxhall Bridge, and he presumed also over thenew Lambeth Bri 
He could not see any objection to the Council obtaining powers, but 
if they embarked upon the improvement scheme without the tramway, 
the Council would seriously handicap the development of tramways 
in London. Of course, the proposal was only part of a larger scheme 
for the south side of the m olis. 

On a division, 56 voted in favour of the recommendation and 28 


against. 

Lord WLB, chairman of the Council, said that the number in 
favour was not a sufficient majority to carry the motion, and he 
declared that the seconi recommendation would accordingly also fall 
to the ground. 


Тнв Oouncit’s ELTOrRTO TRACTION BILL. 


In complianoe with standing orders, the consideration of the 


following report of the Highways Committee was adjourned until 
the next meeting :— 


Тһе Council has made application to the Board of Trade for a license under 
the London Tramways Act, 1888, for the use of electrical traction on the tram- 
ways between Westminster Bridge and Tooting. It has since been represented 
to us that it is doubtful whether, if this license were granted, the Council would 
have power, without further Parliamentary authority, tointerfere with the publio 
etreets for the purposes of the necessary reconstruction of the tramways; and, 
as we attach great importance to this line and also the line from the junction 
at the Horns public house at Kennington to Blackfriars Bridge being recon- 
structed as a first “ешн for electrical traction on the Council’s tramways, 
we think it advisable that Parliamentary powers should be sought for the 
purpose in the Tramways Bill to be promoted by the Council next session. 
The line from Westminster to Tooting is about six miles in length, and 
the cost of reconstruction is estimated at about £191,400, while the length 
of the line between Blackfriars and Kennington is about two miles, and the 
estimated cost is £59,400, the estimate in each case including the cost of rolling 
‘stock and a proportion of the cost of mains, plant, and power house, Both of 
these Jines are double throughout. We have, in accordance with the standing 
orders, informed the Finance Committee of our intention to submit this pro- 

osal to the Council; and we recommend: — (и) That the standing orders limiting 

he period for considering applications to Parliament be suspended, so far as 

may be necessary, to enable the Council to consider the following recommenda- 
tion :—(b) That the Council do seek powers in the London County Tramways 
Bill, to be promoted in Parliament next session, for the reconstruction, for 
electrical traction, of the portions of the London County Council Tramways (a) 
between Westminster Bridge Road and Tooting, and (b) between Blackfriars 
pM and the tramways junction near the Horns" public house at Кеп. 
nington. 


CORRESPONDENCE. 


The Berrenberg Lamp. 

I read with great interest in your current number a review 
of an article appearing in a contemporary anent the new 
factory of the Berrenberg Electric Lamp Company, Limited, 
at Southfields. 

While fully agreeing with the writer that a 24-watt lamp, 
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having a life of 1,000 hours, is the lamp all consumers of 


current are praying for, I totally differ from his method of 


endeavouring to ridicule the claim of the Berrenberg lamp 
to give such results, Не has evidently read the advertised 
olaim of the lamp to save from 5s. to 15s. per lam according 
to cost of supply units. The advertisement is pro bly badly 
drawn and requires the additional words “ per 1,000 hours 
burning” to complete its full sense, but this meaning 18 £0 
apparent that I can scarcely conceive qualified engineers 
reading it otherwise. А | 

The writer, however, has very foolishly walked into a 
simple trap, when he says “how can this amount be saved, 
when central station statistics show that the average 
‘annual’ charge for current for one 8-c.P. lamp comes to 
only 8з?” Some lamps (such as I have seen in large 
pantechnicon warehouses) are not switched on once during 
the whole year, whereas the cost of many 16-C P. lamps 
exoeed £3 and £4 in one year. It is apparent, therefore, 


that station statistics of average lamp demand is a matter 


totally foreign to the question of lamp efficiency, and as 
your contributor proceeds to sum the matter up rather 
warmly for the poor lamp manufacturer, I think he will see 
an explanation of his mistake would only be seant courtesy. 

For my part, comparing the claims made by this lamp of 
2} watts (presumably averaging this figure for the 1,000 
hours), I consider that the fully 2 watts advantage claimed 
over all other lamps of long life I know of allows the makers 


in queation to claim au even | saving than they do, 
startling and almost incredible as the are. 
Engineer. 


[Our correspondent's enthusiastic mapper of the Berren- 
berg lamp—which we did not attack in any way—has 
caused him to jump to hasty conclusions. There was ro 
ridicule in our note, nor did we dispute the efficiency 
definitely claimed for the lamp. But we took exception to 
the vague statements whose * meaning is so apparent, but 


‘which, like all half truths, are so misleading. 


The person who is most interested in the cost of the 
energy absorbed by his lamps is not the qualified engineer, 
but the innocent consumer, who cannot discriminate between 
what is written and what is meant. The average annual 
charge per 8-0 P. lamp is, as stated, 6з, or 74. (not 88.). 
Assuming that the Berrenberg lamp takes 2:5 watts per 


0 P., ав against the 4 watts per С.р. required by good lamps 


of € makes, the annual saving amounts to about 2s. per 
8-0.P. lamp. ! | 

To justify the statements under discussion, we must take 
a lamp of double the candle-power and burning for double 
the time of the 8-c.P. lamp mentioned above—which bears 
out our prediction. Our correspondent’s references to 
exceptional instances do not affect the issue. The statements 
were p2rfectly general in form, and mast be applied to the 
average Oase, 

We may point out, however, that a 16-0 P. 60-watt lamp 
burning for 1,000 hours, at 8d, per unit, can only cost 15s. ; 
even at 5d., an exorbitant charge for long-burning lamps, 
it cannot cost more than 253. The £8 or £4 referred to by 


our correspondent, therefore, must be understood to imply 


three or four new lamps for renewals also, As for the “2 
watts advantage claimed,” we are pleased to know that this 
is the precise amount, as the makers did not tell us.—Eps. 
ELEC. Rev. ] 


High and Low Speed Motors. 


May I be allowed a few words in continuation of my 
letter of October 20th concerning high and slow speed 
motors? I observe that in your issue of November 3rd, one 
of your contributors does me the honour of differing (on 
page 708) from my statement as to the value of the slow 
speed motor referred to in my letter mentioned.above. 

Although I dissent from his views on many of the other 
points he mentions, these are, in some instances, matters 
which are open to argument; I imagined, however, that the 
current market value of any machine was a matter of actual 
fact, which could easily be verified. | 2, 

However, as your contributor disagrees with this view, 
I shall have the greatest pleasure in affording him an 
opportunity of proving the value of his opinion by backing 
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it, and I hope that yon, Sir, will be kind enongh to act as 
arbiter, and that the following proposal will meet the views 
of the writer of the article above referred to :—  . 

I am willing to bet £10 even, that I can prove to your 
satisfaction that an old-established firm of English manu- 
facturers of the highest standing, are теней to supply 
slow speed motors, of the power and speed mentioned in 
your original article and in my previous letter, at a price not 
exceeding that mentioned by me. I may add that the firm 
referred to is not by any means а cheap one. To avoid 
opening your serious pages to the reproach of being a medium 
of gambling, I suggest that the winner can contribute to one 
of the admirable funds for the widows and orphans of 
soldiers, and I trust for the sake of charity, that your соп- 
tributor’s courage may be equal to his confidence, and that 
this opinion may have a better foundation than most of the 
others advanced iu his article. 

To turn to another matter; in your last number, on page 
782, you take exception to the statement in Mr. Raworth's 
paper that it might take 20 1-horse motors to do the work 
of one 10-horse motor driving the lot," assuming all the 
machines are at work simultaneously. Possibly Mr. Raworth 
himself may make plain this hard saying, but in case he does 
not, I venture to point out that there is at least one well- 
known case of frequent occurrence, in which the conditions 
he states apply, that is, when the power taken by the driven 
machines varies during the stroke; in such а case, each 
machine, if equipped with a separate motor, е 
sufficient power to take it over the hard point of the 
stroke, while with one large motor driving a line shaft 
enough power for 20 per cent. or 25 per cent. of the whole 
number of machines on the hardest point need be allowed ; 
the fly-wheel action of the whole system will help it over 
any abnormal iostantaneous load. As regards the price of 
current at which electric driving can compete with gas or 
steam, this natarally varies in almost every case, even in the 
same trades, but it may be of interest to уоп to know that 
in one instance, at least, electricity at 8d. per unit has been 
found to bs» considerably cheaper than gas at 23. 6d. per 
1,000 cubic feet, the gas engine driving through shafting 
aud belts, and the motors being attached direct to each 
machine. 

The fact appears frequently to be lost sight of that the 
true comparison between sepirate motors and grouping, 
requires to be made on the basis of ascertaining not only 
whether separate motors are more economical, but also 
whether the saving they make will pay the capital charges 
on the extra outlay involved. That is a large subject, 
however, and needs an article to itself, written by one who 
knows his subject. РРР 

nte. 


Single-phase Motors. 


In answer to Mr. Eborall's letter, which appeared in your 
issue of the 20th ult., I beg to state that my firm has for 
many years put on the market motors to give, if anything, 
better results as regards starting and guaranteed current con- 
eumption than those given in the description of the Heyland 
motors. 

Ooming now to Mr. Heyland’s letter in your issue of the 
27th ult., it has for many years been a well-known fact to 
me that, for producing a large starting torque, it is advan- 
tageous to give the starting winding less turns than the 
working winding, and we have made use of this wherever a 
great starting torque was required. 

C. E. L. Browr. 


Overhead Electric Tramway Equipment. 


As a reader of this journal will you allow me to ask 
through its columns whether rail bonding, pole planting, 
overhead trolley wiring, and the work in fitting the overhead 
equipment is an art or needs any study. 

Whe reason I am asking this question ie, because some 
district surveyors in the town where I am doing the above 
work say that it needs no experience ; that it is neither an 
art nor is it science. Having b»en on tramway work for 
over seven years, I shall be very pleased to hear some other 
persons’ verdict, 


. latter. 


I myself say that pole planting alone requires a man of 
experience. I also say that as simple as rail-bondiog looka, 
that it is an art if a proper connect’on is to be made. 
Trusting you will kindly refer to th's. 

A Working Electrician. 


[Of course experience is necessary, just the same as in the 
case of overhead telegraph wire constraction—Eps. ELEC. 
REv. | 


Improved Trolley Poles. 


The question that arose in my mind on first reading 
your notice of the above invention, was the method of 
succe:sfally negotiating the section insulators, and I venture 
to think that the difficulties suggested both by“ W. H. 8.” 
and R. T. W.,“ are insignificant as compared with this 


II. C. B. 


Foreign Competition. 


As the question of foreign competition is now very much 
to the fore in this conntry, we think the following facts may 
have some interest for your readera. 

In October, 1897, we, with other electrical cable 
makers, were invited by the Dablin United Tramways Com- 
pany, Limited, to tender forthe cables required in connec- 
tion with the conversion of their tramways from horse to 
electrio haulage. 

The specification—written by the tramway company's con- 
sulting engineer, Mr. Parshall (an American) —was issued to 
us, providing, among other things, that the price quoted for 
the cables was to be inclusive of the drawing into the con- 
daits in Dublin, and the jointing up and patting to work, 
and that delivery was to be made of the whole of the cables 
within nine months of the date of the order. | 

We tendered to the specification, in due course, offering to 
carry out the whole of the terms and conditions set forth in 
every particular, but received a notification from the secretary 
of the company on January 29th, 1898, to the effect that опг 
tender had not been accepted. : 

So far, we had, of course, no ground for complaint, but, we 
subsequently heard that the order had been placed with an 
American firm, the National Conduit and Cable Company, 
for paper-insulated cables, and as we held the patenta for this 
class of material for this country, we entered an action for 
infringement as soon as the first cables were delivered. 

This action has recently been tried, and has resulted in our 
favour. During the proceedings it was necessary for the 
tramway company to produce a copy of the contract they had 
made with the American firm, and it is particalarly to this 
contract that we wish to draw attention. O 

We attach a оору of the contract herewith, and it will be 


| noted that its conditions differ in many respects from those 
to which the Eaglish manufacturers were asked to quote. 


Notably, the contract is made in America, and the tram- 
way company took delivery of the cable in New York, this 
step being presumably an attempt to deprive the English 
manufacturer of the rights under bis patent. | 

The tram company loaned to the National Conduit and 
Cable Company the services of their engineer (Mr. Parshall) 
to supervise the drawing in and jointing, so that this work, 
although carried out at the contractor's expense, has not been 
effected by him, as provided for in the original specification. 

We underatand that we were to provide over the lead 
sheathing of the cables a layer of compounded jute yarn, 
although for cables that are to be drawn into “ ways,” it is 
our practice to provide a plain lead en б: We find 
that the American firm have provided plain lead-covered 
cables, thereby, of course, (ffecting a considerable saving in 
the cost. 

We wonld then draw particular attention to the remarkable 
fact that blanks have been left in the contract both for the 
quantities of cable and the aiz s, and prices at which they are 
to be supplied. 

No time for delivery is stated, and, as a matter of fact, 
the American firm has largely exceeded the time allowed to 
the English manufacturers. | 

The guarantee clause expressly excludes electrolytic damage, 
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although we were asked to include this possible cause of 
damage in our undertaking. 
i are content to leave the matter to the judgment of the 
public. 
The British Insulated Wire Company, Limited. 


NISBETT. 
November 14th, 1899. 


[oorr.] 


This agreement made by and between the National Conduit and 
Cable Company, a corporation organised and existing under and by 
virtue of the laws of the State of New York, United States of 
America, with its principal business offica in the City of New York, 
party of the first part, and the Dublin United Tramways Company, 
а corporation organised and existing under and by virtue of the laws 
of the United Kingdom of Great Britain and Ireland, and having its 
principal business office in the City of Dublin, Ireland, party of the 
second part. 

Witneseeth :— That whereas the party of the first part is the manu- 
facturer of and dealer in certain electrical conductors or cablcs 


known as " paper-oovered cables," and whereas the party of the ' 


second part is a common carrier, operating and propelling its tram- 
cars by means of electricity, and is desirous of purchasing said cables 
from said party of the first for the purpose of transmitting 
electricity from the power station to said tramcars and otherwise. 

Now, therefore, in consideration of the sum of $1, each to the 
other paid, the receipt whereof is hereby acknowledged, and of the 
covenants and promises hereinafter contained, the parties hereto 
covenant and agree as follows:— 

The party of the first part agrees to sell to the of the second 
part, and the party of the second part agrees to buy from oo рану 
of the first part feet, more or less, of the cable manuf 
by the party of the first to be delivered to the of the 
second part on board ship at the port of New York, said ship to be 
designated by the party of the first part. The візе and price of the 
cable which the party of the first part agrees to sell to the party of 
the second part is as follows : — 

The party of the second part agrees to pay for the said cable on the 
certificate of their consulting engineer, in New York funds, through 
Oomptoir National d'Escompte de Paris, London, as follows:— 

Fifty per cent. upon the arrival of the shipment in London, 40 
per cent. when the circuit is jointed up in the subway, and the balance 
of 10 per cent. upon the completion and the acceptance of the cable 
in the subway. 

It is further understood and agreed that the aforesaid cable shall 
be laid, irstalled, and connected up, under the direction of the 
engineer f the party of the second part, but at the cost and expense 
of the paity of the first part. 

It is further understood and agreed that the party of the first part 
shall (ог: ізЬ the party of the second part its guaranty and bond, 
guaranteeing the durability of the cables furnished by it as aforesaid, 
except as t the act of God, the public enemy, mechanical 
injary or electrolysis, for a period of ten (10) years from the date of 
acceptance, and that thesaid party of the first part shall also furnish 
its guaranty and ira for the purpose of indemnifying the of 


of the use of the cables 
first part ; the party of the first part, however, to be notified by the 
party of the second part so soon as, and as often as, any action or 
proceeding is threatened involving the patentability of said cables. 
In testimony whereof, the party of the first part has caused its 
corporate name to be hereunto signed by its and its 
corporate seal to be hereunto affixed with the attest of its 
onthe . day of March, 1898, and the party cf the second part 
has hereunto caused its name to be signed by its president, and its 


corporate seal to be hereunto affixed, with the attest of its secretary, 


on the 11th day of March, 1898. | | 
Тнв Dosu Usrrep Tramways Company, 
By WX. ANDERSON, 


Secretary and Manager. 
Beal. Attest. d ics 
R. B. Tresilian, A. Becy. 


The National Conduit and Oable Company, 
By Edward 8. Perot, President. 


Seal. Attest. 

Geo. J. Jackson, Secretary. 

In the presence of Jas. H. 

State of New York, Be. 
City and County of New York } 

On this 11th day of h, 1898, before me, H B. Heylman, a 
Notary Public in and for the county of New York, appeared Edward 
8. Perot and George J. Jackson, to me known and known to me to 
be respectively, the president and secretary of the National Conduit 
and Oable Company, and who, being by me duly sworn, and 
said that they were the president and secretary respectively, of the 
said the National Conduit and Cable Company, and had been duly 
authorised by the board of directors of said company to execute the 
foregoing instrument in the name of and for the aforesaid company, 
and acknowledged that they executed the within instrument and 
affixed the corporate seal thereto for the purposes and intents therein 
expressed. 


HENRT B. Ha?rwMaN, 
Notary Public (198), 
N.Y. Oounty. 


Electricity Supply ! 


Engineers in the electrical business are wont to sniff dis- 
dainfully at any suggestion that the electric lighting industry 
is in its infancy, but the experience of the last few weeks is 
evidence that, at any rate, the company from which I obtain 
а fitful supply of current must be infantile—or, at least, 
a call itself a supply company when it provides 
ittle else but interruptions. The Blackheath and Greenwich 
District Electric Light Company not being yet ready to give 
current from its own station, are buying it from the London 
Electric Sapply Company, and if the people in London are 
not getting a better supply than we do in this suburb, they 
have my sympathy. There have been four total extinctions 
in the last six days, one lasting for two hours, and during 
the greater part of the evening the pressure is jast sufficient 
to make the lamps look like red-hot hairpins. Now, if this 
was 1889 instead of 1899, one would not think sc much 
about it, or if the London Electric Supply Company would 
call ita ure what it is, instead of what it ought to be, I 
should know where I am; but one does not want, at this 
pae of tbe nineteenth century, to go to the expense of 

aving one’s house fitted for the electric light and then find 
that the industry is so much “in its infancy” that it is 
necessary to watch its fitfol struggles by the humble aid of 
the homely candle. Surely the supply company must have 
known that it had no current to spare before it undertook to 


supply this district. 
A Believer in Candles. 
Blackheath, November 14th, 1899. 


Consulting Engineers and Contractors. 


The question raised by your correspondents is by no means 
so simple as it appears. Every engineering manufacturer and 
contractor does a good deal of what is virtually consulting 
work, They advise their clients what is the best form of 
apparatus to use, what it will cost in work, &c., and often 
give detailed specifications of what they propose to supply. 

Unfortunately this facility for obtaining information is 
very often badly abused, consumers often obtaining valuable 
information from sellers when they have not the slightest 


‘intention of placing the order with them. 


Many firms also are in the habit of purchasing from one 


firm in a particular line, in whom they have confidence, and 


who are virtually their oonsultants for that particular 
branch. 


In my own business J had a number of firms to whom I 
practically acted as consulting engineer. I kept them 
upon every new development in electricity, I advised them 
upon the best methods of carrying out any schemes they had 
in hand, and upon the suitability of different apparatus 
offered to them for their work, І received no consulting fes 
from them for this work, but I had what orders they had to 
give. | | 

Apart from this also, the individual] members of many 
contracting and manufacturing firms do a good deal of 
consulting work that is recognised and paid for as such, and 
which: usually arises directly, or in y, from their 
business conneotion. 

During nearly the whole of the 28 years that I was in 
business as a manufacturer and contractor, I had such s 
consulting practice running side by side with the ordinary 
business, and the consulting work nearly always came to me 
from clients with whom I wes doing ае regularly, in 
the ordinary way, and who had acquired confidence in my 
ability to advise them, or to report upon the matter in hand; 
or it came from recommendations by them. 

A single instance will show the kind of work I mean. 

A firm of dry dock owners, with whom I did basines 
regularly, were repairing a petroleum ship in one of their 
docks when an explosion occurred on board, doing consider- 
able damage. 

The electric light was in use in the ship’s hold, where the 
explosion took place, and I was called in to report: whether, 
if the cable supplying the lamps in the hold broke, a spark 
would pass to any part of the body of the ship? and if 
auch a spark would ignite petroleum vapour if present? and 
I was required to attend the Board of е inquiry to give 
evidence if required. 

Explosions of that kind, leading to similar commissions, 


pe as 
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do not often occur, but there are numbers of similar oases 
where firms require the advice of an expert, and a friend 
they are constantly doing business with, in whom they have 
confidence, is the readiest available. 

There are limits, of course, to this kind of thing. A firm 
of engineers may advise a firm who are ‘requiring, say, an 
electric light and power plant, and may afterwards be 
employed to carry out their own advice; but it would be 
very much out of place fora firm of engineers to advise a 
local authority and to aot as consulting engineers for the 
authority, usd to be the contractors for the work as well. I 
believe, however, there are cases of this. ‚ 

When a member of а mannfacturing or contracting firm 
acts as a consulting engineer, it often leads to strange and 
occasionally somewhat comical experiences, К 

When I have been gia dde to prepare a specification for 
some particular work, I have had mutilated portions of my 
own specification sent me for a long time after, as newly 
drawn specifications, on which I was to tender for some 
proposed new work. | 
On one occasion, too, I was required to prepare all figures 
showing exactly what I intended to supply, even to the siz3 
of the cables, and to work out the operating cost of the 
different possible methods, -— 

When my tender was accepted, the plan I advised was 
copied into the consulting engineer’s specification, together 
with the other figares I had supplied, and I was solemnly 
requ ired to agree to them. 

hether a man who is purely a consultant is entitled to 
have apparatus for his own use at trade prices, because he 
is in the trade,” is rather a difficult question. Probably he 
can always obtain all he wants at trade price, or thereabouts, 
but, I should вау, it is very doubtful as to his being entitled 
to it. 

The phrase “in the trade” із в very elastic one. Isa 
consulting engineer, who is advising, say, а cotton spinner, 
as (0. ап electric power plant he is putting down for his 
mil “їп the cotton trade," or where be is advising a 
brewer, is he entitled to his beer at trade prices ? 

] remember onoe a jeweller claiming to have some work 
done for him at trade prices, becanse he had once fixed an 
electric bell for himself, and therefore he was “in the trade.” 


Sydney F. Walker. 


Barnsley Electric Tramway Schemes. 


My attention has been drawn to a pa ph headed 
* Barnsley " under Electric Traction an otive Power 
Notes on page 759 of your ELEOrRICAL Review for 
last week, and I regret that you have assumed, without 
having made the slightest inquiry on the subject, that the 
Barnsley Town Council are guilty of unfair dealing. 

The fact is, that the Barnsley Town Council have never, 
at any 12 made а arrangement with ae 55 
Traction Company, but, on the contrary, have op eir 
proceeding from the beginning. 

| Henry Horsfleld, 
Town Clerk. 
Barnsley, November 14th, 1899. 


[ While we are pleased to insert, this letter, we wonld point 
out to the writer that we said “It does not say much for the 
fair dealing of the Council 7 such and euch a thing has 
been done. As that certain thing has not been done (aa 
we gather from the above letter), then the Council is not 
open to the charge. Furthermore, we would add that our 
remarks were, as then indicated, founded upon statements 
appearing in a Sheffield paper. If we have hurt the feelings 
of the Barnsley Town Oouncil, we repent in dust and ashes 
as heartily as we believe that some day the travelling public 
there will do, / they have to change at the boundary line 
from municipal car to company car, instead of being able to 
take an unbroken journey over a continuous system 
introduced by the company mentioned.—Eps, ELkO. RRv.] 


Electrical Distribution of Motive Power. 
With reference to your article in last week's number, your 
figures proving that sub-division is n to make electric 
driving pay are based onjyour only taking into consideration 


the amount of current used. If yon had only bronght in 
another factor, viz., cost, you could prove exactly the ee 
Take the case in this district, where running normal hours, 
1 H. P. costs about £10 а year. In one shop we have a у-н Р, 
motor driving 10 lathes, two milling machines, one drill, one 
Blotting machine, one screwing machine, and a pair of emery 
wheels. If each of these had bad a separate motor the cost 
would have been over £500, whereas the actual outlay would 
be under £100, so that on a running bill of £45 you would 
have had to have saved £60 to allow for interest and depre- 
ciation on the extra cost of motors. 

In the case above, the tools are running constantly in the 
ordinary term of machine shop practice, and are driven off 
one shaft, which is driven from the motor. This shaft 
always running will take about 1 H.P., and the motor will 

ive about 86 per cent. efficiency. Small motors coupled 
ireot to the tools, and with reduction gearing, would waste 
quite as much power as the shaft and single motor does. 

In the саве of machines each taking 1 H. p., and comparing 
20 of these with a motor driving 20 of them, if they ran 
steadily at full load throughout the day, you wonld have the 
same difference in first outlay, but of course a much bigger 
running bill, £200, out of which to pay for interest and 
depreciation, bat even in this case if the shaft is well ran and 
not over long, it should not cost more than £10 or £15 a 
year to run it, and the lower efficiency of the 1-H Р, motors 
will counterbalance this amount. . 

In опг opinion, no general rule сап be given; each job 
ought to be taken on its merits, and besides allowing for 
which takes the least current, allowance must be made for 
which onsts the least at the end of the year, which is a very 
different thing. | 


Roslin g& Appleby. 
November 14th, 1899. 


A New Incandescent Lamp Factory. 


Having read the article under the above heading in your 
paper of the 10th inst., referring to the Berrenberg Incan- 
escent Lamp Factory, in w you take exception to 
certain statements respecting our lampe, appearing iu the 
recent issue of а contemporary, we sball be glad if you will 
kindly allow us space to reply. 

As far as the article deals with the Berrenberg metallic 
vacuum pumps, we think it requires no further explanation 
than о call the attention of = чы {оа 5 т | 
appeared in your paper on February 24th, 1896, Vol. 88, 
No. 948, embodying a report by Prof. Ayrton, F. R. S, on our 
metallic vacuum pump:, which Mr. Berrenberg has since во 
greatly improved that the result is still more remarkable, and 
he continues to make gratifyi in this direotion. 

With regard, however, to the claims we make for our 
lamps, one fault urged against us appears to be that we have 
not dotted our i's or crossed our t'a, as, in referring to the 
consumption of current, your oontributor has interpreted our 
figures to mean the consumption of watts ү lamp instead of 
watts per candle, Speaking about the heat, we would like 
your readers to Judge for themselves by burning one of our 

amps in water and taking the temperature, and then com- 
paring it with that given off by another make under similar 
conditions, With regard to the saving effeoted by using our 
lampe, independent tests show in taking 16 c.P. 100-volt 
lamps lasting 1,000 hours, according to the watts per candle 
consumed, our lamps save from 58. to 15s. per lamp, accord- 
ing to the price of the current used during that time. We 
do not speak of annual saving,” for the lampe may be 
burnt oontinuously, or, on the other hand, they may last 
several years before the 1,000 hours is reached. 

Since Goebel made the first incandescent lamps in 1854 in 
New York, comparatively slight improvements have been 
effected in them. Mr. Berrenberg tested some of Goebel’s 
N in Boston in 1891, which consumed 4:8 watts per 
candle, and many of the lamps in general use to-day cannot 
give a much better result, is is owing in a great measure 
to the ignorance or indifference on the of the ordinary 
consumer as to the essentials of a good lamp, and, again, to 
the supply companies, whose chief object appears to be to 

as much current as possible. Without doubt the most 
economical lamp at present to use is one consuming from 
lj to 2 watts per candle, with a medium life of abont 800 
to 600 hours respeotively, as the following figures will show. 


E 
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The current is calculated at 6d. per unit for better com- 
parison with the prices actually paid, which can be adjusted 
accordingly :— 


| 8& d. 

16 с.р. 15 watte for 1,000 hours = 24 units at 6d. = 12 0 
3 lamps at 1s. 6d. ses m whe TA = 4&6 
16 6 

16 ср. 2 watts for 1,000 hours = 33 units at 62. = 16 0 
13 lampe at 18. 62, eee eee eve ec? ез 2 3 
18 3 

16 ор. 24 watts for 1,000 hours = 40 units at 6d. = 20 0 
1 lamp at 1s. 6d. vss 888 PIN T = 1 6 
21 6 


SP] 


Mr. Berrenberg, having devoted years of labour to the 


subject, has, with the assistance of this company, succeeded 
in producing the above-mentioned lamps, which are far 
superior to any on the market, and we think that such efforts 
should receive due recognition at the hands of such journals 
as yours, instead of treating with ridicule our statements 
and referring о, them ш ics piri terms: econ 
exaggerations recoil on the of their perpetrator in the 
long run, and at the same time discredit the trade in 
general"—which last statement the writer thereof should 
bear in mind. 
The Berrenberg Electric Lamp Syndicate, Limited. 


[ While our correspondents make clear their meaning, they 

- do not refute our criticism of the loose wording of their 

announcements, which might just as raa A have been 

accurately framed at first. Far from ridiculing them, we 

id welcome real efforts towards progress.—Eps. ELEC. 
EV. 


LEGAL. 
Тнк Exsornic Сометвостон COMPANY, LIMITED, v. lum Імрертл, 


TBAMWAYS Company, Lrurrzp, THs Bnrran Тномвом Houston 


Company, Lrurrmp (THIRD PARTIES). 


Оя Thursday, November 9th, the hearing wae resumed in the 
Chancery Division of the High Oourt of Justice, before Mr. Justice 
Oc zens-Herdy, of this action. 

Mr. ASTBURY called, as a witness, Mr. Јони Ixnay, described as a 


It anybody were told to make a motor as shown in the Gazette, 
and supply the commonest form of part to avoid vibration, what 
would he do ?—He would put springs to where the motor is attached 
to the truck. It was a usual thing at that date to put springs to 
support the carriage. 

Bupposing the field magnet is hung from the car body itself, instead 
of being hung to the cross piece, what would be the effect cf the 
springs of the car body upon the magnet, having regard to the fact 
that it was sleeved at the other end ?—If you put the car body on 
springs there would be no need for springs to hang the car motor. 
Comparing Hermant's with the claim 3 of plaintiff's specification, 
witness considered the former was designed to solve the same problem 
as plaintiffs. The one essential of the plaintiff's, where he had tooth 
gearing, was that the two shafts, the armature shaft and the main 
driving shaft, must always be kept ata constant gearing distance, and 
that was provided for in Hermant’s. 

Oross-examined by Mr. Freroszn Моогтон, WirMESS said he 
certainly did suggest that R:ckenzaun’s was а case of aleeving if you 
took out the springs. 

I was speaking of it with springs, and I put it to you that no 
mecbanician would ever describe that as sleeved.— He might not say 
“sleeved,” he might say centred. 

His LonpsuriP: Centred or sleeved, do they mean the same thing? 
It depends entirely on how the portions come into play. 


Mr. Мосттон: Sleeving is a mode of centring ?—Yes. 
The effect in producing awivelling is the same ?—Yes. 
In farther oross-examination, Wrrwmss said there were no springs 
shown at all. As regards Sprague's (U.S.A. Official Gazette), suppos- 
ing there was a rigid attachment to the car body by two links 


Re-examined by Mr. Onrers, witness said supposing Pins bad a 
steam motor with a gearing apparatus, you must get the i 

SEP WEM ME constant distance, just the same as in an electro- 
m ) 

Mr. Wu. Wonsx Ввломонт, M. I. O. B., &c., was next called for the 
defence. He said he had considered the problems in this case. With 
regard to the dra in the Official Gazette, he agreed with Mr. 
Imray as to the indica 


wat 10 there of the nature of a buffer. Something of 
sort . specification, and in the plan of 
Oryder. He agreed generally with the evidence of Mr. Imray as to 
the various other fications. 

Mr. FLerogar MourroW, in cross-examination: You have told 
his Lordship that Reckensaun’s is the same as the plaintiff's inven- 
tion. Do you withdraw it ?—No. | 

ч ne know ее you were ens Lor oe with 
or t springs ?—I was speaking ut springs. 

Re-examined by Mr. Carers, Witness deposed that he found in 
ааа zaun’s all the four elements, plus the spring, in the plaintiff's 


Mr. Автвовт said that he had Prof. Silvanus Thompson resent to 
give evidence if necessary, but he did not propose to call 
other expert. The learned counsel then 


ain and again in 
the jadgment of the different courts, namely, that in interpre the 


the claim 


His LonpenrP : I must construe the whole document, no doubt. I 
do not think that cau be disputed. 

Mr. Овтррв said than he should not dispute that for a moment. 

Mr. Mourron then referred in detail to the plaintiff's 
and he said he paraphrased the claim in the following way—Handford 
said he hung the off end of his motor by springi поз the track, and he 
centred the other end on the dri axle. He then had springs con- 
nected with the track, which w take off as much weight as 
the inventor chose by means of his adjustment. In the plaintiff's 
invention there were three elements. Оле end of the motor was 
suspended on springs and the other end centred and the weight was 
taken off by su springs. The inventor seemed to have 
attached some importance to his description of his special 


or to the үе but they all could be distinguished from that 

vention. Lordship had to consider the special requisites of the 
electric motor as contrasted with the steam motor, and that would 
not allow any specification for a steam motor tobe an anticipation of 
plaintiff's patent. Beyond that there was direct and uncontradicted 
evidence to show that nothing in those anticipations with regard to 
steam had become part of the knowledge of чл. He submitted 
that the plaintiffs had proved the value of the t. 

Mr. Justice Oozuns -HanD said he would time to consider his 
judgment, and asked to be furnished with copies of the shorthand 
notes which had been taken during the hearing. 


JUDGMENT. 
Judgment was delivered on Tuesday, the 14th inst. His Lord- 


ship said :— 

In this case, the plaintiffs sued as assignees of a patent for improve- 
ments in motors for electric railways, granted on August 10th, 1885, 
the alleged inventor being Mr. Sprague, an American. 


stood alone. 
be avoided. The trae meaning 
must be looked for without reference to the effect that 


FEN ees 


— 
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this may have upon the validity of the patent. The patentee began 
bia specification by describing the object of his invention, and he 
then proceeded to describe how that object was to be accomplished. 
His Lordship quoted passages on these heads from the specification, 
and said it seemed to him to show that heavy springs were pre- 
scribed when, and only when, there was a truck upon the car, and 
that where the car had no track the yoke, or back-piece, might be 
hung from the car body itself, and that springs were not needed. He 
might add that the evidence satisfied that what he took to be 
the view of the patentee was mechanically correct. The patentee 
then proceeded to describe other parts of the invention, and next 
indicated the mode by which the dead weight of the motor on the 
driving axle could be relieved. He (the Judge) thought that the 
plaintiffe’ counsel were right in saying that that was an optional 
arrangement, and that it did not refer to springs attaching the yoke, 
or the back-piece, to the truck. These “supporting springs” might 
be used with a truck or without a truck. The patentee then pointed 
out that the mode of gearing by toothed wheels was not 
essential, and next referred in detail to the figures annexed to the 
specification, and he might observe that all the figures showed 
trucks, and that there was no figure of a car body without a truck. 
It was not necessary to read all that part of the specification, and he 
would pass on to the three claims, which required very careful con- 
sideration. The first claim was for the motor of an electrio railway 
car or carriage, having (а) its field magnet centred or sleeved upon a 
driving axle; (b) its armature supported directly upon the field 
magnet; (c) and having a shaft te from the driving axle; and 
(d) communicating motion from the armature sbaft to the driving 
axle, substantially as hereinbefore described.” He was of opinion 
that that claim was for a motor having all the four elements, which 
he had called a, 5, c, d, in combination, each of them being sub- 
stantially as hereinbefore described.” It bad no reference toa spring 
suspension. 16 applied to a case where a car body had no truck, and 
where springs were not described. It also applied to a oase where there 
was a truck, but where belts were used, and where springs would not be 
needed, The second claim was verbally identical with the first claim, 
except that the optional su springs were added —" supported 
partly or wholly by springs from the car body, carriage body, or truck." 
It followed that, in his view, this had no reference to the spring sus- 
pension. With reference to the third claim, there, for the first time, 
was mention made of what he (the Judge) called “ spring suspension.” 
He was asked to hold that the last claim was practically identical 
with the first claim. He was unable to do во. It seemed to him to 
be an essentially different claim; it added something which was not 
found in the first claim, and which he believed was intentionally 
omitted from that claim. His Lordship coneluded :—This being the 
construction which I place upon the specification, it was faintly, if 
at all argued, that the patent could be supported. The first claim, as 
I read it, was plainly not new, and the action, therefore, fails. Had 
I adopted the plaintiffe’ contention that spring suspension is to be 
found in the first claim, it would have been necessary for me to con- 


sider in detail several of the alleged anticipations. Bat, in the view ' 


which I take, I think it would be a waste of time to do so. Buffice 
it to say, that my opinion is adverse to the plaintiffs on this point 
also. The action must be dismissed with costs. 

Mr. Ортррв, Q О. (for defendants) asked for a certificate that the 
particulars which had been referred to, with the exclusion of Garland’s, 
were reasonable. : 

His Lorpsuir replied in the affirmative. The shorthand notes 
would sbow what the particulars were. 

Mr. Gray (for рл) аа his ар not to grant во general 
a certificate, on groun several e specifications put in 
the other side only related to small parts. pu 

His LonpeurP said he could not see his way to give any such 
direction. He went on to say, in answer to Mr. that he did 
not mean to charge the plaintiffs with anything more than one set of 
costs. He bad treated the defendants as only one defendant. 

Mr. Gray said his clients might think it desirable to take the matter 
further, bat they were not desirous of staying execution if an under- 
taking were furnished as to the return of costs. Mr. Gray said he 
understood that the defendant company was at present in liquidation 
(CoumszL on the other side: Not yet), and he, therefore, asked for 
the usual undertaking from the solicitors. 

His LonpsHrP said he could not impose terms. He had dismissed 
the action with costs. 

Mr. A. J. Warten, on behalf of the third s to the action, the 
British Thomson-Houston Company, Limited, makers of the article 
in dispute, put in an application that they should be allowed their 
er costa up to a certain stage in the proceedings, but eventually 

thdrew the application, and said that his clients would agree to his 
Lordship's ruling that there should be only one set of costs. 


Hrt Du v. EDMUNDS AND OTHBBS. 


Im the Chancery Division of the High Court of Justice on Saturday, 
November 11th, before Mr. Justice Kekewich, the hearing was con- 
cluded of an action onga by George Edwd. iiir an elco- 
trical engineer and chemist, carrying on business Manchester, 

the defendants, Henry Edmunds, of Victoria Street, West- 
minster, Jas. Edgar Baxter, of Highfield Leyland, rubber manufac- 
turer, and М. G. B. Samuelson, managing director of Messrs. W. G. 
Glover & Oo., of Salford. Plaintiff sought to obtain a declaration 
that he was entitled to the benefit of an invention and secret 
process for recovering from India-rabber waste a commercial 
India-rubber which was suitable for various purposes, and 
which he called Heyloid."  Plsintiff also sought an injunction 
to restrain the defendants from in any way disclosing particulars of 
his invention and secret process. Mr. Heyl-Dia also asked, alter- 
natively, that it might be declared that he and the defendants, or some 


of them, were partners with regard to the invention and secret 
rocess ; and, farther, for a dissolution of partnership, with the usual 
nquiries and accounts. Defendants, by their statement of defenc;, 
admitted that plaintiff invented the secret process, bu* denied that he 
was the sole proprietor. It was said that the plaintiff had disclosed 
toall the defendants the mode of carrying out his invention, and the 
defendants sffirmed that he was Lound to do so under the terms of 
an agreement with them. For the purpose of testing the invention, 
the defendant, Baxter, had expended a large amount of money in the 
erection of works at Leyland. As to the defendant Samuelson, it was 
said that he h:d subsequently made an arrangement with the 
defendant Edmunds, whereby all his interest in the invention became 
Edmunde’s property. As Baxter had spent a larger sum of money than 
was contemplated, a re-arrangement of the shares was effected under 
which Edmunds and Baxter would be each entitled to oce-third. 
The three parties proceeded to form a company for the purpose of 
taking over and working the prccess. On July 12th, 1898, s com- 
pany called the Oaout-Ohouc Company, was registered for that 
purpose. Bhortly after registration, viz, on August 3rd, an agree- 
ment was made between Edmunds and Baxter and the plaintiff, 
but for the defence it was said that that had been rescinded, and 
defendants claimed that they, equally with the plaintiff, would be 
entitled to the use of the secret process and invention. The state- 
ment of defence further set out that the defendant Samueleon, did 
not now claim to be interested in the invention and seoret process. 
the result, and after hearing evidence, his Lonbsmir held that 
although there was no partnership between Baxter, Edmunds, and 
the plaintiff, Baxter and Edmunds were entitled to the banefit of 
the invention. If they were all co-owners, the plaintiff was entitled 
to share under the new arrangement made between himself, 
Baxter, and Edmunds. Looking at the whole of the evidence, his 
Lordship thought plaintiff was entitled to no relief against the 
Мии, and there would simply be judgment for the defendants 
cos 
Counsel for the defendants, on the suggestion of his Lordship, 
said they gave an undertaking not to disclose the secret process 
of manufacture of Heyloid, pending a possible appeal. 


Тнв Ваггізн ImsunLATRD Wms Conan f v. Тнв Dosim Оагтир 
Tramway Company anD THs National CONDUIT AND CABLE 
Company, OF Мит York. 


Ox 8th inst. this case was listed for hearing before the Vica-Chancellor, 
at Dablin. The action was one for damages for alleged infringement 
of a patent, and the only order which his Lordship was asked to make 
was one for an inquiry as to damages. 

The Bolicitor-G:sneral, Q ., M. P., Mr. C. L. Matheson, Q O., Mr. 
Blood, and Mr. Gerald F'tzgibbon (instructed by Messrs. D. & T. 
Fitzgerald) appeared for the plaintiffs; and the defendant companies 
were represented by Mr. Stephen Ronan, О О, Mr. J. Gordon, Q O., 
and Mr. Fitszerald Murphy (instructed by Mosers. Casey & Olay). 

The Воглоттов-@Фвнивлг„ in opening the case for the plaintiffs, said 
the writ was issued on September 10th, and originally claimed an 
injunction as to two patents, 11,894 of September 2ad, 1884, and No. 
13,340, of October 19tb, 1886. The latter patent had now dropped 
out of the case, апа the Court was now solely concerned with patent 
No. 11,894. An injunction in the case would involve the taking up 
of all cables in the tramway system in Dablin, but as damages would 
meet tbe case, the plaintiffs only asked for an inquiry as to damages. 
; Mr. Ronan: Yes; out of mercy to us, the in junction is not asked 

от. ; | 

The SoriorroB-GENEBAL: Not to you, but partly out of mercy to 
the citizens of Dublin. The patent was a patent for an improvement 
in the insulation of electric conductors or cables. It consisted in 
applying to the electrified conductor some non-conducting material 
which is placed around it, and which protects the el ed cable 
from waste of electricity and from all surrounding substances. 

Mr. Ronan, Q.C.: It is not necessary to go into all this. We admit 
the cable laid down is in substance made according to the principle 
of the plaintiffs’ cable. Ifthe Bolicitor-General told your Lordship 
the patent expired on September 2nd last, before the writ was issued, 
it would bave thrown a little more light on the matter. 

The Soxiorron-GunzeaL: The infringement is admitted by 
affidavits, and it is quite obvious there must be an inquiry as to 


Mr. Ronan: There is some infringement, unquestionably. 

Mr. Млтнивон: If you admit it now it is only a question of 
account. 

The Boricrrog.GmwERAL said the invention consisted in the dis- 
oovery that Manila paper—a pure vegetable paper—formed the 
best insulator. 

Mr. Ronan, Q O., said the patent was only a 14-ycar one, and they 
admitted using the invention. 

Mr. MArHESON, Q ., said the plaintiffs had put in a tender for 
£30,092, and the tramway company had given the contract to the 
other defendants, so that a big amount was involved, and there should 
be an account, 

The SorLrcrron-GmwmBAL said in any case he desired to state the 

laintiffs case. The British Iasulated Oompany, who carried on 
siness at Prescot, received a letter on October 18th, 1897, from the 
tramway company, asking them to tender for the piping and cables 
for the tram system of Dablin, the tenders to be lodged before 
November 1st. The date of sending in tenders was subsequently 
per November 15th, and on the 13th plaintiffs sent in a 
ndes, and the measure of damages would be the profit the plaintiffs 
would have made in the contract, because they were the only people 
in the*United Kingdon 55 to legally sell that cable. 
The Утов-Онлновгов: Do you dispute that measure of damages, 
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Mr. Ronan, Q.O.: Entirely. I say the only damage they can | 


recover in respect of the patent is for user, but they cannot recover 

for any act done outside the jurisdiction. 

aus MUN: CHANOELLOB: What do you mean by outside juris- 
ction 

Mr. Ronan, Q O.: For instance, there might be people making it 
in America. The point is, what acts have been done witbin the 
jurisdiction? I may tell you the patent expired on September aud, 
and we should have been at perfect liberty to send our goods into 
Ireland and the tramway company to tske them on September Srd, 
and the mistake we made is that we sent them a few weeks before, 
and for that mistake we must pay. 

The Sorrcrron-GxsNmEnAL said the amount of the plaintiffs’ tender 
was £30,092 12s. 10d., and afterwards they got information that cables 
were being delivered in Dublin, which were an infringement of their 
patent, and they sent a representative, Mr. Guiseppi, in August, 1898, 
to Dub!in, and be saw the cables in the streets, and ро сото 
from the ships from America. Не took samples, which showed the 
cables were identical with the plaintiffs’ patent. The expiring years 
and months of a patent were most valuable, and had the plaintiffs got 
the contract a large profit would have been made. The statement of 
claim was delivered on September 9th, limited to the patent of 1884. 
It stated that the plaintiffs were the owners of the patent wp to 
September 2nd, 1898, and that while the letters patent were good 
and valid the defendants infringed the patent. The American com- 
pany occupied a similar position in America to the British Insulated 
Oompany here, and the tramway company preferred to get their 
goods from the American company. Down to September 2nd the 
plaintiffs were sole proprietors of the patent, and gave no license to 
anyone in the United Kingdom to sell their cables. The defendants 
deliberately took the risk, and now they had to face the music, and 
the only queation was what were they to pay. | 

Mr. TRACEY, secre of the plaintiffs company, was then 
examined, and stated that, had bis company got the contract, they 
would have bad a profit on the cables of £2,795. 

Mr. Gorpon, Q. C., said the d would be limited to the 
amoan of cable delivered up to September 2nd. It wasa very small 
portion. 

Evidence was also given as to the laying down of the American 
cables in Dublin. 

Mr. Roman, Q. O., in opening the case for the two defendant com- 
panies, said the patent of 1884 expired eight days before the com- 
mencement of the action, and therefore the action as far as it claimed 
an injunction to restrain the defendants was all nonsense. The 
 vesult of the earlier proceedings was that the patent of 1886 was 
dropped altogether, and afterwards the injunction as to the patent of 
1884 was also dropped. He submitted that the interlocutory motion 
should be refused with costs. The only question now was the amount of 
damages they shoald pay for the infringement of the patent of 1884, 
and what profit the plaintiffs would have made out of the cables 
supplied before September 2nd. 

The arguments having been concluded, 

The ViOz-CHANCBLLOB said that the plaintiffs were not entitled to 
seek for an injunction, and he directed an inquiry as to damages, the 
inquiry to be limited to that portion of the cable received by the 
Tramway Company prior to September 2nd, plaintiffs to have general 
costs of the action, save the costs of the injunction, which were given 
to the defendante.— Trish Times. | 


In re Tum Lompom Erecratcan Сав Company, LIMITED. 


In the Chancery Division of the High Court of Justice on Saturday 
last, Mr. Justice Byrne had before him the matter of Bersey v. the 
London Blectrical Cab Company, Limited, which was a motion on 
behalf of the plaintiff in a debenture holder’s action to which no 
defence had been put in. Mr. Bertey, the plaintiff, it appeared was 
the holder of certain fint mortgage debentures, which charged the 
whole undertaking of the defendant company, and the principal 
moneys became payable if a distress was put in, an execution levied, 
ог if the company ceased to carry on business. The defendant com- 
pany was said to have lost £11,000 in two years, and in consequence 
of i¢ having ceased to carry on business, and a distress having been 
put in for rates, the debentures had fallen due. His Lordship made 
а declaration that the debentures formed a charge upon the under- 
taking of the company, and pronounced judgment in the ordinary 
form in a debenture holder’s action, with liberty to apply in Chambors 
for а sale of the undertaking as a going concern. | 


MapBAS ErxorRi0 Tramways Company, LIMITED. 


Он Wednesday, the 10th inst., in the Obancery Division of the High 
Court of Justice, the petition of the Electric Construction Oompany, 
Limited, for the winding up of the Madras Electric Tramways Com - 
у, Limited, was heard. Mr. Herbert Reed, Q C., who appeared for 
e company, said that a fortnight ago he asked that the matter should 
stand over, but he felt that he could not now aek for further indulgence 
in that үө ча There were a number of native shareholders, and there 
seemed to be some difficulty about the matter. Under those circum- 
stances, counsel for the company asked for a compulsory order. His 
Lordship granted tke compulsory order sought for. 


In re MiLvgB PORTABLE ELEOTRIO BATTERY BYNDIOATB, LIMITED. 


Ix the Chancery Division of the High Oourt of Justice on Wednes- 
day, November 15th, Mr. Justice Wright, sitting as an additional 
judge for the transaction of company winding-up business, had before 
him the petition of G. Trenam for the winding up of the Milver 


Portable Electric Battery Syndicate, Limited. Mr. Olaire mid this 
was a winding-wp petition by a creditor. There was some difficulty 
about it, as his Lordship would notice that the name of the company 
as it в in the Gazette, was that of the “Milner Portable 
Electrical Battery Syndicate, Limited," instead of “ Milver, &c.” In 
a Birmingham paper, however, tbe name of the company appeared 
correctly in the advertisement. The company had spproached the 
petitioner with a view to paying him off, and counsel therefore 
hoped that the matter would stand over for a fortnight. 
His Lordship acceded to counsel's request. 


BUSINESS NOTICES, &o. 


Electrica] Wares Exported. 
Wsmx nume Nov lbrH,1898 | ник mspmo Nov. 14тн, 1899. 


Alexandria.. .. Value £120 | Alexandria .. .. Value £756 
Amsterdam . аР . 210 Amsterdam m oe .. 901 
Boca es i Ks vii 87 Antwerp. Elec.fuses .. . 203 
Boulogne +» is sie 89 Bangkok. Teleg. mat. .. Я 95 
Brisbane р vs ks 40 Bergen. Teleg.cable .. 10,675 
Brussels е M - .. 110 Boulogne s i | G5 
pionta si z. is 4 Ald Bn pine o oe 2s PU 
terbury .. T as we 24 uenos Ayres. Teleg. mat. .. Ш 
Cape Town .. is бе .. 1,584 Calcutta  .. em .. 146 
Christiania ee ae ee es 15 i Cape Town u ee ee ee 468 
Colombo А - Js is 88 ' Christchurch P xx i» 17 
Copenhagen c% Ка s 70 Christianie. Teleg. wire zé 68 
Demerara .. vx "à НА 25 Colombo .. et T Xx 35 
Durban vs а n" s 97 Durban «s Em 95 
Flushing - “© Уг 10 Gibraltar .. M T t 20 
Fremantle .. x = .. 624 Gothenburg. Teleg. wire ss 12 
Hamburg .. SS T .. 120 Hamburg. Teleg. mat. .. .. 440 
Hong Kong. ~ a • 1,787 Hong Hong 8 > уза 58 
Las Palmas. Teleph. mat. 15 Kobe. Teleg. cable sa .. 16 
Madeira .. z. vs us 19 Launceston. Elec. motor 113 
Melbourne .. Ач " .. 148 Lyttelton не = е 24 
Ostend > es e 2 80 adeir& .. Vs К ae 18 
Perth.. T £s as Р 38 Marseilles .. $e - ate 69 
Rio de Janeiro. Teleg. mat. .. 18 Melbourne .. is " .. 13 
St. Petersburg vi .. 256 " Teleg. wire.. . 974 
" Teleg. mat. 180 Monte Video š ow 100 
Santander .. Vs T oe 20 Ostend ` ix ‘es . 89291 
Santos ее ee ee ee 68 Perth ee ee oe oe 594 
Sydney wee. s . .. 9461 | Piraeus .. .. .. .. B 
Trinidad  .. vs iis 2% 26 Port Elizabeth  .. йе .. 279 
Wellington .. -— ee .. 361 Port Said ae me Pee 23 
Yokohama .. is s . . 1,90 Santander .. A "^ .. 103 
St. Petersburg. Teleg. mat. 33 
Shanghai .. °% is ae 12 
Stockholm. Teleg. mat. . 148 
Sydney T - T . 186 
Wellington .. - e .. 448 
» Teleph. mat. .. BEO 
Yokohama .. e ЕР .. 1,0% 
M Teleg. mat. . M 
»" Telephones .. 30 
Total ee £9,874 Total £90,464 


Foreign Goods Transhipped. 


Adelaide. Teleph. mat. Value £111 
Cape Town. Telephones . 113 


Total . £24 


“АП work and no play, &c.“— London is by no means 
p rare nd in the late autumn or winter season, and the desire to 
avoid its dampness, dreariness and fogginess warrants no rebuke. 
The man whose very life is bound up in mere mundane matters may 
break his bonds asunder and escape for a few hours to spend a week- 
end far from the madding crowd. As a director of or shareholder in 
electricity supply concerns, he may glory in a really dense and 
prolonged London fog, but as an ordinary individual he clamours for 
ure air. The combined influences of a mind at rest and of the 
ж°в of fresh fields and pastures new, minus fog, revive his 
ing spirits so that he returns to duty the better equipped for thorough 
hard work. The South Coast Qvarterly for November carries one in 
thought to the neighbourhoods of Brighton, Tunbridge Wells, Aruudel, 
and soon, and by the aid of neat little views places before us the 
leading attractions that these places offer for either brief or 
visits, at this period of the year. Some notes on the various associa- 
tions of these picturesque and health-giving resorts are contributed 
in an entertaining manner by Joseph Hatton and other writers. 


Appointment Vacant. — The East Indian Railway 
Oompany, 28—30, Nicholas Lane, E. O., is inviting applications for 
the post of electrician to advise on, and superintend, the erection and 
working of electrical plant for power and lighting in India, Age 
28—85; salary, 800 rupees a month. Applications, with testimonials 
and medical certificate of fitness for service in India, to be addressed 
to the Secretary by November 22nd. 


Auction Sale. — On Tuesday next, 21st inst., Mess rs. 
Wheatley Kirk, Price & Oo. will sell by public auction the contents 
of the Globe Works, Kirkatall Road, Leeds, by order of the trustee 
in re J. A. Edmondson, electrical engineer. e plant comprises an 
electrical installation for 10 arc and 20 incandescent lamps, several 
engines, motors, lathes, planing, boring and other machines. The 
new ок to be offered also comprises dynamos, motors, and 
stores, 


Bankruptcy Proceedings. — The first meeting of 
creditors in те E. M. Winter, electrical engineer, Amberley House, 
Norfolk Street, London, will be held on November 17th, and the 
public examination on December 19th, both at Bankruptcy Buildings, 
Oarey Street, W. O. 


Vol. 45. No. 1,147, Моткмвив 17,189] THE ELEOTRIOAL . REVIEW. 


799 - 


Books Received. Fire Tests with Partitions,” by 
Messrs. D. Anderson & Sons, Limited, and Messrs. J. O. Broadbent 
and Co, Limited. London, 1899: British Fire Prevention Com- 
mittee. 23. 61. 

Leons sur l'Electricitó, professé sa l'Institut Electrotechnique 
Montefiore annexé a l'Université de Liége,” par Eric Gerard, Tome 
second; six'éme édition. Paris: Gauthier-Vi et Fils, 1900. 12 fr. 


Catalogues and Lists.—The Whitney Electrical Instru- 
ment Company, of Amerios, sends us а proof sheet of its voltmeters, 
am meters, and ohmmeters, portable switchboard, for direct and 


alterrating current. 
The British Thomson-Houston Company sends us one of its No 47 
illustrated pamphlets of slow and ate motors (O E type). 


lathe, has been designed specially for electrical engineers, for 
the rapid and cheap manufacture of incandescent lampholder parte. 
E cians and manufacturers of lampholders have frequently 
expressed to them a desire for a lathe lighter in construction than 
the ordinary Oapstan, and one which will take up to 14 inches in 
diameter through the spindle with automatic wire-foed and grip 
motion. It is consid that the machines used for this class of 
work are generally much heavier than is necessary and are not as 
convenient to operate, and it is claimed will not prodace the work as 
rapidly as the No. 6 Capstan. To produce work from hollow castings, 

bes, &c., it is necessary to have MU рн expanding chuck 
for holding same. When working from s or solid c an 
ordinary spring cone chuck is used; both are supplied with this lathe. 
Although the No. 6 lathe will take up to 1j inches through the 
automatio wire-feed and will produce an infinite variety of articles 
from brass, it will not do work from iron or steel larger than can be 
executed on their No. 5 Oapstan, which only passes up to $ inch 
through the wire-feed. It is essentially a brass-working machine. 

Mesers. E. Goossens, Pope & Oo., of Basinghall Street, E.C., are 
sending out circulars of their newest types in high voltage gari ач 
The obscuring of all lamps is effected by means of sand blast w 
does away with the discoloration found in many lamps frosted by 
chemical means. 


рш. The matter is reprinted from an inte 
cle 


of the Engi ng 
applications of electric motors to factory driving, mining work, &d. 


Charge of меши песи осте Weat London, Mr. 
W. A. Webb applied on of the Hammersmith Vestry for a 
summons against a on for stealing electricity. Не stated that 
the complaint was that a connection was made af the side of the main 
wire кшш to the Vestry, with a fraudulent intention. A summons 
was gran 


Colliery Equipment. — The lighting of coal mines b 
means of the electric light is rapidly growing in favour in the N 
of England, and our Sanderland correspondent has just learned from 
Messrs. Raid, Forens & Oo., of Sunderland and Newcastle, that they 
have several important works of that character in hand. The con- 
tracts include supplyiog and fixing of two steam engines and two 
220-volt, 100-ampere dynamos, complete with massive slate switch- 
board, and wiring for 200 lights for the Weardale Coal and Iron 
Oompany's Thornley Oolliery; also one steam and 
dynamo for 220 volts, complete, for the Marquis of 
new Dawdon Oolliery; also the supply and fixing of the necessary 
engines and dynamos, wiring, &o., for the South Moor Ооа! Oom- 
pany’s several pits and villages, as well as the making and main- 
tenance of the Sassman patent miner's lamp in use at the colleries. 
. The firm have also just concluded the lighting of the colliery village 

of Deaf Hill, Darham. In addition to these im $ contracts, the 
firm named has had a lot of smaller work, one item being the light- 
ing of the whole of the floished premises which have been erectrd 
in place of those destroyed by last year's fire at Bunderland. 


Electrical Engineering in Italy.—A meeting has just 
been held at Padus to consider a scheme to utilise the water-power 
of the Piave and Cellina streams in the generation of electrical energy 
und the distribution of the tame in Venice for lighting and power 
pps It was decided to proceed with a scheme, and a company 

to be formed for the purpose. 


^ For Sale.—From an advertisement in this issue it will ke 
seen that the electrical plant, lease, &o., of the eleotrical ing 
business now carried on by Messrs. Heath, Snoxell & Oo., Limited, 
Birmingham, (in liquidation) is offered for sale at £3,750 or valuation. 

Messrs. Faller, Horsey, Sons & Cassell will, on 30th inst., sell by 
auction engineers’ tools and stock on the premises of the Maskelyne 
ei Typewriter Company. See our advertisment pages for 

ars. 


Honour and Glory Indian Engineering says that the 
American contractor, “ who supplied the Atbara Bridge, lose largely 
by the transaction. Butthe honour and glory count for & greal deal!" 
There is no doubt that the affair has been a splendid advertisement 
for American contractors, but if it has served the purpose of arousing 
English firms to the importance of being better prepared to meet 
Competition, it has not been altogether a disaster to English industry. 


Birmingham, are again exhibi 


Intended Dividend.—The last day for receiving proofs 
of the intended dividend in re Е. В. Pym, electrical engineer, Scar- 
borougb, is November 29th. The trustee is Mr. A. H. Wildy, Bank- 
ruptcy Buildings. 


Liquidations, Dissolutions, &c.—Mesars. W. О. Rooper 
and A. G. Robins (W. O. Rooper & Robins, electrical engineers, 
Victoria Road, Stafford), have dissolved partnership. Mr. Rooper 
will attend to debts and will continue to trade at the same address. 

A meeting of Berry’s Electrical Company is to be held at the 
offices of Rowlands & Oo., 41, Temple Row, Birmingham, on D:cembar 
21st to hear an account of the winding up from the liquidator, Mr. 
A. E. Ohatterley. 

Mr. F. B. Nicholson informs us that the partnership existing 
between Mr. R. G. Tyler and himself has ceased to exist, and that 
he will in future carry on business at 53, Victoris Street, Westminster, 
in the name of Nicholson & Oo. Mr. R. G. Tyler, we understand, has 
made arrangements to take into partnership Mr. W. Duncan, A I.E E. 
late chief of the electrical engineering staff of Messrs. Laing, Wharton 
and Down, Limited. The business of electrical and mechanical 
engineering and also that of Messrs Ernest Воб & Mountain, 
Limited, in London and district, will be continued at the same 
address, 20, New Bridge Street, E. O., by the new firm under the 
style of Tyler & Duncan. Special attention will be devoted to 
Mowers. Scott & Mountain's manufactures. | 


New Exhaust Pipe Head.—One of the most objection- 
able phenomena incidental to the use of an atmospheric exhaust pipe 
is the constant spraying with a mixture of oil and water, to which 
the surroundings are subjected. This may even lead, as in the case 
of the Westminster Electricity Sapply Company, to legal proceed- 
ings for an abatement of the nuisance; it is not due to condensation 
of the exhaust steam itself, but to the moisture suspended in the 
steam, and is therefore capable of being avoided. A form of exhaust 


head, recently describad in the American Electrician, is made by the 


B. F. Sturtevant Company, Boston, and is intended to catch all 
suspended oil and water while permitting easy essape of the steam. 
The exhaust pipe is surmounted by а funnel, as seen in the figure, 
within which the pipe is divided; the two branches discharge the 
steam tangentially close to the outer walls, and give it a vigorous 
whirling motion. The entrained water and oil, thanks to their bigh 
specific gravity, which is 1,600 times greater than that of the steam, 
are thrown outwards, trickle down the sides of the funnel, and are 
led away from an outlet at the bottom, while the dry steam re ta 
freely through the central opening. These heads are made in sizes 
from 1 inch to 20 inches diameter. 


Revolving Shade Lamp.—The Edison & Swan United 
Company has issued a leaflet describing the “Ооше$” revolving 
shade lamp, which consists of an enamelled or plated cylinder which 
revolves in а wire cradle, enabling the light to be thrown in any 
direction. It is well known that the impact of a direct ray of light 
upon the eye leads to injurious results, in consequence of the constant 
Жош of the muscles of accommodation of the eye to ward off harm- 
ful excess, The eye-shade ,which serves as a reflectcr as well, may be 
moved by a touch to any desired angle, so that a desk, table, or other 
desired object alone may be illuminated, and all sharp sbadows 
prevented. The stan are adjustable, are made in polished oak 
and also in metal. The cylinder or hood containing the lamp is 
white enamelled inside and green enamelled outside, but can be 
supplied nickel plated. The list illustrates the lamp adapted for 
dosk, surgical, orchestral and other u:es. 


The Stanley Show. — Messrs. W. Canning & Oo., of 
ting their electro- m, plant and 
appliances at the Stanley Show at Stand 49, Mac ection. 


Trade Anouncement.—Meesrs. Oliver & Co., aro lamp 
manufac urers, announce that they have been obliged to take larger 
works owing to increased business. Their address is now Cambridge 
Place, Barrage Road, Woolwich. They have recently received an 
order from the Charing Cross and Strand Electricity Bapply 
Company, Limited, for arc lamps and accessories required by the 
Bt. Martin's Vestry for lighting the Strand and Trafalgar Square, &c; 
They also have large orders in hand for the Great Northern Railway, 
Bir W. G. Armstrong, Whitworth & Oo., Limited, of Manchester, 
and the Birmingham Oarriage & Wagon Company (per Messrs. Ellis 
and Ward, Birmingham) &c. 
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ELEOTRIO LIGHTING NOTES. 


Ayeliffe.— The Darlington District Council has agreed 
to the erection of an overhead line along the tide of the highway, to 
carry the electric current to the village of Aycliffe, over a distance of 
half a mile. The example of Aycliffe might well bs followed by 
other villages. 


Barnet.—The District Council has resolved to obtain a 
new provisional order covering the whole of the Council's district. 


Barnsley.—An inquiry was held last week by Colonel 
W. Langton Ooke, M. I. O. H., an inspector of the Local Government 
Board, relative to an application of the Town Oouncil to borrow 
£8,661 for the purpose of installing the electric light in various 
public buildings. 


Berwick.—The Sanitary Authority, acting on Mr. 
Campbell Bwinton's advice, has decided to support Edmundson's 
тесу a Company, Limited, in their application for a pro- 
visi 0 à 


Brecon.— According to the South Wales Daily News, 
Ool. J. Morgan, J.P., Mayor of Brecon, has undertaken to defray the 
whole cost, estimated at £6,000, of establishing an electricity works 
in Breoon, and has instructed Mr. Bertram Thomas, of Manchester, 
to prepare ascheme. A provisional order is to be obtained at once. 


Cleckheaton.— The District Council has decided to apply 
for a provisional order to supply electricity for public and private 
purposes within the district. 


Clydach.—This rapidly rising town in the Swansea Valley 
showed itself in festive mood on Thursday evening last week, jabilant 
in tbe fact that it had shown the way in town-lighting matters to all 
rival towns—even Swaniea itself. A public dinner was held in the 
Town Hall to inaugurate this lighting scheme, of which a short 
description may interest our readers. Some months ago the District 
Council let the contract for electric lighting of the streets to Messrs. 
John Player & Oo., who bad already a large power and lighting plant 
for the supply of their tinplate works and tinplate rolls foundry 
(from which some of the finest tinplate rolls to be had in this country 
are turned ont). Mr. татат then selected the well-known firm of 
contractors, J. О. Howell, Limited, to prepare a echeme for him, and 
they, having ge ne carefully into the matter, found that two parts of 
the townsbip—Olydach and Aber-Clydach—were admirably adapted to 
the ring main syetem, the generating works being quite at one end of 
the town, in Aber-Olydach, and the greatest namber of lights at 
the farthest point from the generating house; the third circuit—to 
Buildings Village—is a straight run of 880 yards, and offered more 
obstacles to constant pressure than the other twocircuits. In orderto 
get the voltage correct, the feeders were ran, кр on’ to the 
far end, a distance of 1,000 yards, the negative feeding in at tne near 
end, a distance of 120 yards. The voltage at Mr. Player's works ie 220, 
and the pressure on the lighting system is 200 volts, a loss of 20 volts 
throughout the entire system. The two ring mains consist of No. 
12 bare copper, one of these being 1,760 yards round, and the other 
1,C00. The smaller ring is for Aber. Clydach, and the centre of dis- 
tribution is only 350 yards distant from the generating house; the 
mains for this circuit to the contre of distribution are а pair of No. 
9 bare copper, the feeders from this centre to the ring main being 
three pairs of No. 10 bare copper. Oa this circuit the current is 11 

amperes, and there are 17 lamp brackets. The larger ring main is for 
Clydach, and for this the centre of distribution is 900 yards distant 
from the generating house; the maios for this circuit to the centre 
of distribution are a pair of No. 4 bare copper, the feeders from the 
centre to the ring main being three pairs of No.8 bare copper; the 
current on this circuit is 16 amperes, and there are 27 lamp bracketa. 
Oa the Buildings circuit the current is 6 amperes, and there are 10 
brackets. The brackets are placed upon the poles which carry 
the overhead wires, and are of a very handsome design, and 
absolutely waterproof. Two 16-ОР. lamps are enclosed in each 
globe, with one exczption, where two 32.0.P. lamps are placed 
on a bracket outside the Town Hall. The lamps hang down- 
wards from a specially made ball fitting, and the whole globe 
is covered by a large shade. The brackets are placed 14 feet 
6 inches from the ground, and the lighting effect is all that 
could be desired.. The means of bringing the qires down 
the pole is, we think, a novel one. Before the bracket 
is fixed on the pole, a hcle is bored through the pole running down- 
wards frcm the bracket end, and the back plate of the bracket is let into 
the pole entirely, so making a watertight joint. A 4-inch pipe is then 
carried up the pole, the lower end being bent upwards to suit the run 
of the bole, the top end of the pipe is bent round in an 8-inch sweep, 
which just clears the arm carrying the wires on the top of the pole. 
The insulated wires then leave the pipe through an insulating bush, 
and are tapped on to the bare mains, a loop being left in them. The 
lower end of the pipe is now driven into the hole bored through 
the pole, and the pipe is then stapled to the pole, this protecting the 
wires, and making as waterproof a job as is possible when ieee 
from overhead wires. The whole of the work was designed an 
carried out by Mr. W. М. Farniss, chief engineer to Messrs. J. О, 
Howell, Limited. The scheme is of interest as one to be commended 
to many other small townshipe, which might with advantage follow 
the example of Olydach, granted that other owners of large works 
are to be found possessed of the public spirit and progressive policy 
of Mr John Player, to whom Olydach is indebted for an up-to-date 
illuminant at a very moderate cost; the rate is only zd. in the 4, 
asthe cost per annum for each two 16-c р. lamps is £3 bs. 


Celchester.—The Town Council has decided to apply to 
the Local Government Board for leave to borrow from the Pablis 
Works Loan Commissioners, at 22 per cent. interest, the 26,520 sanc- 
tioned for further purposes of electric lighting. 


Dawlish.—The District Council decided last week to 
apply for a provisional order for establishing an electricity supply. 
Messrs. Taylor & Field, electrical engineers, reported that the cost of 
an installation, with a capacity of from 1,350 to 1,330 8-0. p. lamps 
would be £4,350, exclusive of the site. 

A public meeting of the ratepayers held subsequently approved by 
a large majority the decision of the District Council. 


Farnham.—The District Council has resolved that appli- 
cation be made to the Board of Trade for a provisional order enabling 
the Oouncil to supply within the district electricity for all public or 
private purposes. 


Grove Park.—The Greenwich Board of Guardians has 
е to adopt electric lighting for the new workhouse a£ Grove 
ar 


Hampstead. The receipts of the Vestry’s electric 
lighting undertaking for the quarter ended at Michaelmas were 
£5,737 4s. Id., as against £3,638 4з. 1d. for the corresponding 
quarter last year, showing an increase of 58 per cent. Tho net profit 
on the undertaking last year was 6 65 per cent. 


Horsham.—The District Council has adopted the 
recommendation of tke Electric Lighting Committee to proceed to 
exercise the powers conferred by their provisional order, and that Mr. 
Hawtayne be instructed to prepare detailed drawings and specifica- 
tions in connection with his scheme to enable the Council to make 
application to the Local Government Board for the necessary borrow- 
ing powers for an installation of the electric light. 


Heckmondwike,—Colonel W. R. Slack, R. E., one of the 
Local Government Board inspectors, held an ing on Thursday, 
respecting the Council's application for sanction to w £14,000 
for electric lighting purposes. 


Hull.—An accident in connection with the electricity 
mains occurred in Waterworks Street last week. A strong smell of 
burning rubber having been noticed, the electrical engineer bad the 
pavement opened, when a dense yellow smoke escaped, followed by 
a loud report and a flame. The fire increased so much that the 
chemical engine from the fire station had to ba summoned to extin- 
guish the flames. 


Ingleton.—We are informed that the electric lighting 
of Ingleton, West Riding, Yorks, for which the Board of Trade 
a license, bas been entrusted to Messrs. Drake & Gorham. e tur- 
bines will be supplied by Messrs. Gilbert Gilkes & Oo., the mains by 
the Oallender Company, and the storage battery by the D.P. Battery 
Company, Limited. 


Kendal.—The Corporation registers its intention in 
the London Gazette to apply for a provisional order in the usual way. 


Witney.—Notioe of the Witney Electric Supply Com- 
pone application for a provisional order is filed in the London 


Kirkby Lonsdale.—The ‘propose of the Kirkby Lonsdale 
District Council to purchase the ic lighting plant of Mr. Harris, 
Lunefield, for £2,200, has been abandoned as too expensive for the 
Westmorland town. 


Leeds.—The City Council has resolved to extend and 
renew the maias, and to construct transformer sub-stations ia the 
Ohapeltown and Clarendon Road districts, and at the Town Hall, at 
an estimated cost of £30,896. Daring September there were 30 break- 
downs in the rubber-insulated cables; these ate to be withdrawn, to 
the value of £6,500, and replaced by paper-insulated cables. 


Leek.—The District Council has instructed Messrs. 
Burstall & Monkhouse, Westminster, to visit Leek and make а pre- 
очу report on the proposed electricity works, for a fee of 

guineas, 


Littlehampton.— The District Council has decided not to 
consent to the application of Messrs. Lees & Oo. for a provisional 
order for the electric lighting of Littlehampton. 


Liverpool.—Oolonel C. H. Luard, R. E., an inspsotor of 
the Local Government Board, will to-day hold an inquiry into an 
application of the Liverpool City Oouncil for sanction to borrow 
£300,000 for the purpose of electric lighting. 


London, E.C.—The Times contains an abstract of the 
annual report of Mr. A. A. Voysey, the electrical engineer and 
inspector to the Oorporation, in which he states that 46 instruments, 
mostly meters, had been submitted to him for testing. Of these 
19:35 per cent. were slow, 258 were fast, and 54:85 were арргохі- 
mately correct. The mean percentage in the slow meters was 53, 
and іа the fast 76. The testing fees received amounted to £31 
7s. 6d. The Board of Trade had recently approved of the Aron 
meterfor use on the City alternating current circuits, aud the 
inspector anticipated that the usefulness of the electrical testing 
laboratory would be greatly increased and it ought to be self-support- 
ing. During the year, in the main streets, 502 arc lamps had bos 
in use. The number of lamp failures reported bad been 646. The 
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these failures had been £156. As to the side streets, the question of 
lighting had been delayed for another year in the endeavour to 
obtain a legal settlement of the differences between the Corporation 
and the company as to the meaning of the sgreements for public 
lighting. There had been two interruptions in the private supply— 
one caused by the damage to a by a pavement contractor. 
Serious defects in the pressure occurred on eight occasions and in 
circumstances which might not be repeated. 


Long Eaton.—The District Council has resolved to obtain 
а provisional order for the supply of electricity in the district. 


Malden M Coombe,—The District Council has been 
approach e Kingston Oorporation on the question o 

trici ly, but resen 
жеч KE Ji CA арин ele p t prepared to 


Malton.—The District Council has consented to permit 
the Northern Oounties Electric Bupply Company to obtain a pro- 


Newport.—The following appointments have been made: 
—Mains su tendent, Mr. A. J. Howard, of Tunbridge Wells; 
electrician, Mr. L. І, Foster, of Coventry. 


Northfleet.—The District Council has rejected a pro- 
posal to apply for a provisional order for electric lighting. 


Oldham.—The Corporation is applying to the Local 
Government Board for leave to borrow £36,000 for extensions of the 
eT works and mains, according to Prof. Kennedy's recom- 
mendations. 


Provisional Orders.—The London Gazette contains 
notice of tbe intention of the Elland, Exmouth, Oleethorpes-with- 
Thrunscoe, Sowerby Bridge, Gosport, and Alverstoke Local Councils 
for electric lighting provisional orders, also a notice by the Oroydon 
Council of its intention to apply for powers to lease the tramways 
to the British Electric Traction Company. 


Redditch.—The manager of the electric lighting works 


reports to the District Oouncil that the scheme has paid its way in 
the first quarter of its working, and has left а balance in hand. 


Redruth.—The Council has decided to support Edmund- 
son's Electricity Supply Company, Limited, in their application to the 
Board of Trade fora provisional order, provided the clauses to be 
embodied in it are agreed to by the Oouncil. 


нари the result of a canvass made by the District. 


it has been found that 19 out of every 20 tradesmen and 50 per 
cent. of private residents will take a supply of electricity. 


Romford.—The District Council has decided to make 


application to the Board «f Trade for a provisional order, empowering 
t1 бош to supply electricity in (he рото iud 


Rinia ы peg е ле d’Electricité de Мовооп 
a dividen tS ot ak Y ыд 8 
Sale.— The Board of Trade has agreed to ne the 


question of the revocation of the lighting order of the eh Oouncil 
until June 30tb, 1900. 


Tiverton.—The Town Council, having been warned by 
the Board of Trade that its provisional order would shortly be 
revoked, has induced the Board to post its intention for a few 
months, and has obtained estimates of the cost of carrying out a 
scheme, as well as tenders from firms willing to take over the order. 


Torquay.—The Electric Lighting Committee is willing 
to convert street gas lamps into electric lamps at а cost of £2 108. 
а year. The Town Oouncil has authorised conversion of 160 


lamps, and has placed the public ligh under the control of the 
above болшы. £ — 


Train Lighting.—The London and North-Western Rail- 
way Oompany have made arrangements to put on their line from 
Abergavenny to Merthyr 10 trains of new carriages, lighted by eleo- 
tricity, and fitted with special heating apparatus. 

Walsall.—The Corporation has resolved to purchase an 


additional transformer at a cost of £558, and to put down a new sub- 
station, to cope with the increasing demand. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


_Aston.—The District Council has decided to promote a 
Bill in the next session of Parliament to enable them to work the 
tramways in the district belonging to the Bin and Aston 


Tramways Oompany, Limited, and the City of Birmingham Tram- 
T А Company, Limited, when such tramways shall be purchased by 
e Оо i 


Belfast.—Lsst week the Corporation held a special 
meeting, extending over two days, to consider the proposed acquisition 
of the street tramways and the operation thereof electrically. The 
resolutions to that end passed last April by the Council in committee 
were confirmed, after a long debate, in the coarse of which the ad- 
vantages and 5 of electric traction were discussed. A com- 
mittee is to confer with the company as to terms. The town clerk 
is to give the necessary notices for the promotion of a Bill in the 
next session of Parliament. 


Bournemouth.—A local paper says that the British 
Electric Traction Oompany are making another attempt to introduce 
tramways in Bournemouth. Foiled in their applications to the 
Light Railway Commissioners, they now propose applying for an Act 
of Parllament. 


Cheltenham.—Thbe Light Railway Commissioners have 
issued their order for the construction of an electric tramway from 
Cheltenham to Oleeve Hill. Simultaneously with this announeement, 
the statutory notice is published of Mr. Nevins'e application to the 
Light Railway Commissioners for powers for the construction of & 
continuation line through the town in place of that section of the 


line quashed by the Commissioners early in the present year. 


Colombo.—The Маш Counoil bas granted its elec- 
trical adviser, Mr. Thomas ill, two montha’ leave from Novem- 
ber 1s$ to January 1st, and has authorised him while on leave to pre- 
puo a rapor, on the latest electric tramway practice in Eogland 
and Bootlan 


Devonport.—The construction of the system of electric 
tramways which is to be undertaken by the Devonport and District 
Tramways Company was formally begun on Tuesday last week. Mr. 
W. J. Wayoott, chairman of the Corporation Tramways Committee, 
cat the first sod in presence of a numerous company, and subse- 
qu2ntly the event was celebrated by a luncheon. Mr. J. 8. Raworth, 
chairman of the Devonport and District Tramways Company, and 
director of the British Electric Traction Oompany, presided, and 
among others present were Mr. E. Garcke, director of the Davonport 
Oompany, and mansging director of the British Electric Traction 
Company, Messrs. F. W. Obanter, director, and E. Hopwood, 
secretary of the Devonport Company, С. Н. Gadsby and C. 
Chadwell, engineers for the company, snd A. Foulks, contractor 
for the construction of the line. Mr. Garcke said the construction 
of the line would be pushed on as rapidly as possible. The com- 

meant to go in for cheap fares and frequent service, and the 
would be doubled where possible, so as to increase the e fli siency 
of the service. 


Dublin.—On 6th inst. an electrio car collided with one 
of the Tramway Oompany’s repairing cars. The trolley pole of the 
former was broken and the horse of the latter thrown. The вегтісз 


` Опе day last week an electric car ran off the line and blocked 
traffic for a considerable time. 
On 9:h inst. the electric tramoars began running to Drumoondra. 


Electric Traction in Paris.—Electric traction is just 
now occupying a great deal of attention in Paris. In the first place 
it is being asked whether the great Metropolitan line, extending from 
the Vincennes Gate to the Maillot Gate, will be finished and in work- 
ing order by next year. This line has a total underground length of 
11,600 metres, and 23 stations. A tunnel of 10,200 metres has y 
been constructed, and 21 stations are finished. Іс is certain tnat the 
constructional o ons will be finished by February, 1900. The 
Creusot establishments will at once proceed with the electrical instal- 
lation. The principal station will be at Bercy; the work is already 
being commenced there. A series of subterranean lines is also to be 
formed at Paris for various tramways which are to extend from the 
suburbs to the heart of Paris. The work is being proceeded with, 
but nothing is finished as yet. The Electricity Company of the 
Sector of the Left Bank, which obtained th 


- was suspended for a time. 


e concession for two 


less than the cost in 1898 of their mechanical traction cars. Not- 
withstanding this offer, the Compagnie Générale des Omnibus has not 
yet come to any decision on the matter. Electric traction is at 
present, therefore, at a standstill in París. 


France.—It is ор to convert the steam tramwa 
at Bt. Etienne into а lines. » 


Glasgow.—After the Board of Trade inspection of the 
Govanhill electric tramways on Tuesday last week, the Tramways 
Oommittee formally opened the line for public service. The recon- 
struction of the permanent way from Glasgow Оговз to Govanhill has 
been carried out partly by the staff of the tramways department aud 
partly by the contractor, Mr. Daniel Murray. The rails used weigh 
about 100 lbs. per yard, and are in 60-feet lengths. Steel tie bars, 
б feet apart, are used to keep the rails in gauge. Under the track 
there is a 6-inch bed of Portland cement concrete. The copper boud- 
ing of the rails is done by the staff of the department. The nest of 
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ducts through which the feeder cables and wires are drawn is in the 
centre of the track, usually termed the 4-foot way. The erection of 
the overhead equipment is in the hands of Messrs. Macartney, 
M'Elroy & Co. Except on the Albert Bridge, hardly any side poles 
have been used between Glasgow Oross and the head cf Crown Btreet, 
the span wires being for the most part suspended by means of orna- 
mental metal rosettes affixed to the buildings, in the same manner as 
in West Nile Street. This is considered a great improvement, and 
the intention is that the tramways department will carry out this 
lan in future when at all possible. The Glasgow Herald says that 
the overhead construction throughout the city is no more ob‘rusive 
than it is in Crown Btreet, few citizens will object to its sppear- 
ance. Some time ago, the ic tramway from Springburn to 
Mitchell Street (24 miles) was opened. On January 23rd last, the 
extension from Parliamentary Road to Glasgow Oross ( mile) was 
opened, and the Govanhill extension (about 12 miles) makes up 
the total length of electric tramways now opened to about 5 miles 
of double track. For some time the tramways department have been 
very busy building new electric cars at the Coplawhill car works. 
The number now in use is 47, and these have been built by the 
смеа. The connection from 5 кое ri 
epót being now electrically equip e depar n 
this connection with the car buil and repairing shops of very 
great service, as hitherto the electric cars have had to be taken to 
and from the car works by horses. 

The Glasgow Evening News says that an accident is reported 
to have occurred on the Springburn tramway route late on 
Saturday night, whereby three men were injured. It is stated 
that in Oastle Street a telephone wire broke and fell across 
tbe electric trolley wire. The telephone wire thus became charged 
with electricity, and, while squirming about the street, it is said to 
have encircled two men, throwing them to tbe ground. А labourer 
rushed to the assistance of the two men, and by catching hold of the 
wire, is said to have received a shock. When interviewed, the tramway 
officials stated that they had a report of a telephone wire having 
broken and ocme in contact with the trolley wires, but they were not 
aware that anyone had been injured. 


Holland.—It is reported that Messrs. Siemens & Halske, 
of Berlin, have secured a contract to construct an electric railway 
between Rotterdam, the Hague, and Scheveningen. 


Houghton-le-Spring. — Last week an extraordinary 
ecial meeting was held to receive a depatation from the Electrical 
mways Oompany, Sunderland, represented by Mr. F. J. Trewhit 

and Mr. D. Balfour, jun., O. E., Houghton-le-Spring, who submit 
plans as to the proposed operations in laying down an overhead 
electric tramway system for Hongbton-le-Spring district, and 
requesting the Oouncil to give the promoters their support in apply- 
ing to the Local Government Board for powers for a үй 
of 42 years. The Oouncil decided to support the proposal. 


Iifracombe.—At last week's Council meeting a letter 
was read from the British Electric Traction Company as to tbe 
proporal to run electric trams from the Pier to the railway station. 

r. W. Pile said they were not in a position to deal with the matter, 
seeing they had made such little progress with the electric lighting 


Mal. town. The clerk was instructed to write the company aocord- 
у. 


Kinver.—An order has been made by the Light Rail- 
way Commissioners, and confirmed by the Board of Trade, autho- 
rising tbe construction of light railways, on a gauge of 3 feet 6 inches, 
from Stourbridge to Kinver, in the counties of Worcester and 
Btafford, by the British Electric Traction Com , Limited. Three 
years is fixed as the period within which the wor 
pleted, but this term may be extended. Provision is also made for 
widening certain roads and bridges by the company during the 
construction of the lines. | 


The lines authorised are :—No. 1, 2 miles 4 furlongs 4:5 chains, commencing in 
Amblecote, opposite Fish Inn, at Coalbourne brook, passing &long High Street, 
Woolaston, until it unites with the Bridgnorth Road, and thence proceeding along 
the latter road towards Enville, and terminating in the parish of Kinver, oppo- 
Bite the Btewponey and Foley Arms Hotel; No. la, 1:5 chains, oommencing ya 
junction with No. 1 at its commencement and terminating n a junction with 
the existing tramway opposite the corner of Collis Street, Coalbourne brook ; 
No. 1B, 1:25 chains, commencing by a junction with No. 1 at its commencement 
and terminating by a junction with the existing tramway ata point 40 yards to 
the south-east of the termination of No. 1А; and No. 2, 1 mile 4 furlongs 
5'5 chains, commencing by a junction with the termination of Railway No. 1 and 
terminating inthe parish of Kinver on the western side of the road leading from 
„ре Bridge to High Street at a point 75 yards to the southward of the canal 
ock, 


Lancaster.—On Thursday last week the Council held a 
special meeting, at which it was resolved to promote a Bill empower- 
ing them to acquire the undertaking of the Lancaster and District 
Tramways Company, Limited, to construct certain additional lines, 
to widen certain streets, &c. The full amount required for the 
scheme was stated by the Mayoras £70,000. The tramway construc- 
tion would be carried out by degrees. There would be 10 miles 
altogether. It is proposed to adopt the overhead trolley system. 

At the present time there is a four-mile horse tram- 
way between Lancaster and Morecambe. An effort has been 
made by the Larcaster and Morecambe Oouncils to buy up the 
tramway, but the company have declined negotiations at present. 
However, a clause will be ineerted in a Bill, which the Oorporation 
wil submit to Parliament next session, to allow the purcbase, 
ou aes the Oorporation have drawn up a scheme mentioned 
above. 


are to be com- 


Liverpool.— Last week an influential deputation of repre- 

sentatives of railway, waterway, and carting companies waited upon 

the Lord Mayor to protest against the introduction of electric tram- 

ways in ortala busy streets, as they might hamper the trade of the 

port, and materially increase the risk of accident. The Lord Mayor 

a a case had been made out, and it would rec ive every con- 
eration. 


Manchester.—On 10th inst. Sir F. Marindin and Mr. 
A. P. Trotter held an inquiry, at Manchester, on behalf of the Local 
Government Board, respecting the application of the Corporation to 
borrow £800,000 for tramway purposes. The chairman of the Tramways 
Committee of the City Council stated that опе porin of the tramways 
system would be worked by Salford, another by Oldham, and another 
by Ashton-under-Lyne. The central portion, which would be under the 
control of Manchester, included the districts of Middleton, Fails- 
worth, Droylesden, Audenshaw, Gorton, Denton, Levenshulme, and 
Heaton Norris and Stockport. They were also in negotiation with 
Withington, Moss Side, and Stretford. The amount of tha money 
mentioned was not all that would be required, but incladed the cost 
of the reconstruction of the whole of the present track within the 
city boundary, the electrical equipment of the whole of the city track 
with the outside districts already entered into agreement with, the 
provision of 600 cars, the estimates for one car-shed to accommodate 
252 cars, and the preliminary expenses already incurred. The track 
mileage, including recent extensions, was about 150 miles, of which 
nearly 100 miles were owned by the Manchester and local authorities. 

Mr. C. Н. Wordingham, city electrical engineer to the Corporation 
of Manchester, said that the overhead trofiey system was the most 
suitable, and two systems were pro to be used, one being the 
span wire construction with centre running trolley, and the other 
being the side running trolley, which was the best in sppearance. 
The choice would depend upon the width cf the street or the import- 
ance of a good appearance. The poles would be of equal strength, so 
that there would be no difficulty in altering from one system to 
another at slight expense in case of necessity. It would be 
impracticable to construct any underground system for the reason of 
interference with the traffic, and the prchibitive cost, which would 
be out of proportion to the advantages to be ed. The strects of 
Manchester were undermined very largely pipes and ocellerr, 
which cften reached to the kerb stones of the footpaths, and there- 
fore it would be difficult to fix poles in the most suitable places. On 
this account it was necessary to make a good allowance for contin- 
gencies. Af the central station the current was at present distri- 
buted for lighting purposes, but there would be sufficient power for 
traction over a surrounding area of half a mile where the traffic 
was particularly heavy. It was proposed to erect a large 
station at Stuart Street, where power would be generated and 
transmitted to sub-stations both for lighting and traction. 
It was intended to place the sub-stations as nearly as possible a dis- 
tance of a mile from each other. Witnees gave his estimate for his 
portion of the work for the lines which would be worked by Man- 
chester independent of the lines which would be worked by other 
authorities in conjanction with the Manchester system. The over- 
head equipment for 68 miles in the city and 17 miles in the outside 
districts at £1,300 a mile would cost £110,600, and £16,575 for con- 
tingencies would raise the total to £127,075. For the bondirg of the 
rails he presented an estimate, with vontinger cies, cf £22,925, bringing 
the tctal with the cost of the overhesd equipment to £150,000. 

Mr. Ernest J. Bcown, permanent way engineer of the T:amways 
Department, stated that the amount estimated for the reconstraction 
of 68 miles of single track of the existing permanent way to make it 
suitable for electric traction would оов} £250,000. ES 

Mr. John Gibbons, architect, submitted the plans of proposa car 
r3 а Qaeen's Road, which with the purchase of the land is to cost 

000. 

This concluded the inquiry. ; 

Oa 7th inst. a meeting of owners and ratepayers consented to the 
promotion of the Manchester Corporation Tram ways Aot, 1900. 


Manchester Underground Railway Scheme. — We 
gather from an article in the Manchester Courier that a movement is 
on foot for the construction of an electric underground railway (to 
cost £1,200,000) by inner and outer services, bringing into connec» 
tion the various railway systems, It is stated that a Manchester 
firm of solicitors is engaged in completing tbe preliminary arrange- 
ments, and it is expected that ere long the p'ans will be deposited in 
Parliament. According to the plans, the permanent way will be 
contained in two iron or concrete tubes, at a depth of from 50 to 60 
feet below the surface. The carriages are after the pattern of those 
on the Douglas to Laxey line, and charging stations are to be ercoted 
on convenient sites. 


. Mumbles.—It is stated that the British Eleotrio Traction 
Oompany intend adding to the a‘tractions of the Mumbles. by erecting 
a winter garden at the shore end of the Mumbles Pier, which is now 
their property. If this report be correct, the company is to be con- 
gratulated upon its emulation of a kind of enterprise which bas con- 
tributed so largely to the success of some electrical lines in Ameries. 


Preston.—In accordance with the recommendations of 
Messrs. Lacey, Olirehugh & Billar, the Council have decided upon s 
4-feet gauge for the proposed electiic tramways, and have resolved 
to promote a Bill next session for the purpose cf obtaining the 
necessary powers to construct and run tramways both in Preston and 
the neighbouring districts of Fulwood and Walton-le-Dale. 


(Continued on page 807.) 
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ELECTRIC CRANES. 


THE rapidly extending use of electrical transmission of power 
in workshops has necessarily included the application of this 
agent to the driving of cranes, both movable and stationary 
But even where no other machines are electrically operated, 
the advantages of electricity for crane driving, as compared 
with the old square shsifte, rope drive, &c., are so marked, 
that in many instances it has been found good policy to 
employ it solely for this purpose. We commence this week 


WIMSHURST HOLL скаса 
ENCINEERS LONDON 


a series of views of cranes of both types which have actually 
been erected, showing the directions along which mcdern 
deeigns tend to proceed. 
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initial cost, neceasitates the interposition of a train of reduction 
gear between the motor and the main shaft, while the con- 
struction of the motor and its mode of working rendera smooth 
and gradual start desirable. These requirements are met in 
various ways. The method employed by Messrs. Wimshurst, 
Hollick & Co., Limited, is illustrated in fig. 1, which shows 


Fra. 2. 


the essential features of the system; the driven shaf t is 
provided with a large “ flat faced pulley belted to a similar 
bat smaller pulley, the latter being carried on a frame which 


В, 


C. Fic 3. | р. 


The high rotative speed at which electro-motors of small 


swings on the main shaft. The tension of the belt can be 


power must run in order to secure high efficiency with small adjusted by means of nuts on the side rods of the frame. The 
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armature shaft carries a small palley made of compressed 


paper, the diameter of which is slightly greater than the least 
istance between the iron pulleys, and the motor itself is 
supported on a rocking base. When the motor has been 


- 
| 
| 


| 
| 
| 


started пр by means of an ordinary starting resistance 
switch, the swinging frame is gradually brought down by 
means of the starting lever, so that the small pulley is 
wedged between the two larger ones 
and drives them by friction; the 
pressure on both sides is equalised by 
the slight rocking movement of the 
motor. It will be noticed that the 
motor is brought up to speed first, and 
may be kept running all the while the 
machine is in operation, without affect- 
ing the stopping, starting, &о., of the 
latter. A shunt motor must, of course, 
be used for this purpose. In case of 
jamming of the load, or an overload, 
the gear slips and prevents injary. 
Fig. 2 shows another view of the 
same gear, applied to a similar purpose. 
This gear is used on all Messrs. Wime- 
hurst, Hollick & Co.’s electric cranes, 
and appears to fulfil the requirements 
mentioned above to a very high degree, 

In fig. 3 we illustrate a few applica- 
tions of these cranes. One which was 
installed at a coal wharf on the Thames 
in 1894, and is capable of lifting 25 
cwt. 100 feet per minute, is shown in 
fig. 34. The motor in this case took 
2 amperes at 208 volts, running light; 
when lifting the full load at a speed of 
80 feet per minute, the current was 
21 amperes; for slewing with the load, 
14 amperes was required; and for 
slewing while lifting the full load, 27 
amperes. The current never exceeded 
29 amperes, though the motor was 
capable of carrying 75 amperes inter- 
mittently. Fig. 35. is a view of the | 
jetty at Dagenham Dock, in Essex, on which are two 
electric cranes, employed in unloading barges at the 
rate of 1,000 tons each per week. The larger of these 
lifts 80 ewt. at 90 feet per minute, with a radius of 


one as likely to 


action of 22 feet. Fig 3c shows an overhead traveller, of 
the fixed jenny type, in shed No. 4 of the West India 
Dock, where similar cranes have been at work since 1893 ; 
there are now 22 of these in use, with spans of 40 to 65 
feet, lifting 6 tons at 15 feet, ог 2 tons at 45 feet per 
minnte, travelling longitudinally at 150 feet, and trans 
versely at 65 feet per minute. These cranes require a 
maximum of 8} н.р. when lifting the full load, and there- 
fore have an overall efficiency of nearly 72 per cent. For 
travelling with full load about 3 н.р. is required. Fig. 5р 
is a view of a stationary jib crane, specially designed to 
utilise as much space as possible for stacking timber ats 
sawmill. The jib is horizontal, and is carried on a steel 
post pivoted at ы and bottom ; a bogie runs along the jib 
to carry the load at a radius variable from 5 to 20 feet. 
Three electric travellers are installed within the timber 
sheds. One of their greatest recommendations for such 
situations is the low insurance premium compared with that 
which would be demanded if steam cranes were in use. 
These cranes, and a timber stacking crane, are supplied with 
power by a dynamo of 24 k. H.., which is driven from 
the main shafting; although the power required to 
drive the cranes would be over 30 H.P. if they were all 
working at once, it is found that the dynamo is of 
ample capacity to cope with the maximum demand met 
with in practice. 

Fig. 4 represents a tall derrick crane capable of lifting 
a load of 2 tons at 50 feet per minute, 4 tons at 25 feet, 
or 8 tons with a return block. The jib works over a circle 
of 24 feet radius. Fige. 5 and 6 show an end view of the crane 
seen in fig. 3c, and front view of a crane of the travelling 
jenny type, also at the West India Dock. 

All the above cranes are operated by means of the Hollick 
gear, some of them having been at work for as long as six 
years ; although the arrangement may not at first sight strike 
please the “engineering. eye,” the fact 
remains that it has given excellent results im practice, as 
regards both efficiency and шыш: 

Another form of gearing which has been extensively 
applied is that of Messrs. Carrick & Ritchie; in this case 
bevel friction wheels are employed, and it is noteworthy that 
here also compressed paper is adopted for the rubbing 


м 


surfaces. It is stated that a perfect grip is obtained with 
this material, and that it gives complete satisfaction in every 
way. Fig. 10 shows the method of applying the gear toa 
single motor crane; a clatch driven by a feather slides 
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upon the motor 


shaft between two 
loote friction cones, 
= of which e 
put in 
sliding the савор 
towards it. The 
cones are in contact 
with a bevel wheel 
of larger diameter, 
which is driven in 
either direction ac- 
cording to the 
position of the 
clutch. Fig. 7 shows 
the gearing of a 
derrick crane of 
fixed radius ; made 
by Меєвтв. Carriok 
and Ritchie. Double 
helical gear is used 
for the first speed 
reduction, followed 
фу. plain toothed 
gear. The details 
explain themselves. 
An overhead 
travelling crane, 
capable of lifting 
two tons is seen in 
fig. 8; all the gear 
is at one end, and 
ше load ія carried 
a jenny running 
са the beams, 
and pulled to and 
fro by means of 
pitch chains. It 
will be noticed that 
most of the bearings 
are split, so that any 
shaft can be re- 
moved without dis- 
mantling the crane; 
this applies also to 
the rail wheel axles. 
The use of solid 
bearings — а very 
objectionable fea- 
ture, often met with 
in cheap cranes— 
is thus avoided. 
Several of these 
cranes are at work 
and giving every 
satisfaction. 
Fig. 9 ehows an 


electric derrick of 
the most recent 
type, fitted with a 
* Lundell" motor; 
the cabin, whioh is 
rendered necessary 
by the very exposed 
situation in which 
the craneis at work, 
is partly removed 
to exhibit the gear- 
ing. The load is 
raised at a speed of 
60 feet per minate, 
which is an unasu- 
ally high rate for a 
derrick crane. In 
this case double 
reduction toothed 
gear is used for lift- 
ing, and worm gear 
for swinging. 

A very neat little 
travelling crane for 
light loads is illus- 
trated in fig. 10; 
this is mounted on 
a bogie, and is pro- 
vided with travel- 
ling, slewing and 
lifting gear worked 
by one motor of 

essrs. Thos. 
Parker’s make. 
This crane was de- 


signed for lifting 


loads of 5 cwt. from 


a barge at a speed 
of 30 feet per 
minute, and carry- 
ing them along the 
wharf. Here the 
speed reduction is 
effected by means 
of worm gear run- 
ning in oil. Wire 
rope is used for the 
lifting tackle, in 
accordance with 
Messrs. Üarrick and 
Ritchie’s usual 
custom, though 
chains are some- 
times eis for 
special purposes. 
It is stated that wire 
rope is quicker and 
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smoother in action than chains; it is invariably used in 
ordinary workshop practice. The control of the crane is 
very simple ; it is easily worked by a boy. 

So far we have been concerned with cranes in which all 
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the motions are operated by means of a single motor; this 
is usually kept running all the time the crane is at work. 
The use of a separate motor for each motion is, however, to 
be preferred, on the grounds both of simplicity of gear and 
of economy in operation. When this system is adopted, it is 
better to use series motors, which have the advantages: of 
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large initial torque and automatic adjustment of speed to 
load over a wide range; so that when light loads are bei 
handled the speed is high, while heavy loads are dealt wi 
at a suitably low speed. | 
Ай overhead traveller for lifting 10 tone, fitted with throe 
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motors made by Messre. Scott & Mountain, Limited, is 
illastrated in fig. 11, as erected in the shops of the latter 
company by Messrs. Carrick & Ritchie. Similar cranes 
are made for 3 to 15 tons; they are built almost 
entirely of steel, and the first motion pinions and 
wheels are either of steel or gun-metal. All the shafts are 
fitted with covers to facilitate their removal and the renewal 
of the bearings. Platforms are fitted on each side, sud 
hand gear is provided for use when electric power is not 
available, as, for instance, on holidays. The load is lifted 
by a steel wire rope and return block, the latter having a 
swivel hook in ball bearings. An automatic brake is fitted, 
and is controlled by the working current, so that directly 
the lifting motor is put in gear the brake is released, and 
vice versá, The motors are cortrolled by means of liquid 
resistances fixed in the cage, where the attendant is 
stationed. The four wires conveying the current to the 
lifting and cross-traversing motors are seen in the figure, 
with the tubular sliding shoes by means of which the con- 


nection is made. 
(To be continued.) 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 802.) 


Newport.—The County Council last week discussed the 
clauses for its Billto be promoted inthe next Parliamentary session 
asking for powers to use the overbead electric trolley system for the 
tramways. The work is estimated to cost about £120,C00.. The 
Joint committee decided to obtain the aan from the present 
electric light works, but the expert who was d in reported that 
the present works could not be‘used for the dual purpose of supplying 
current for lighting and traction, and he recommended a site in Cor- 
poration В This site war, however, opposed by Lord Tredegar, 
and the Orindau sito substituted. 


Plymouth,—Mr. J. H. Rider, the electrical engineer to 
the Corporation of Plymouth, has prepared a report on the extension 
of plant necessary for supplying current to the Oompton section 
of the tramways which it is proposed to equip for electric tion. The 

t tramway plant consists of two 100-Kw. steam generators, one 

g а spare, and a battery of accumulators. The battery is used in 
conjunction with the plant in the day, and can in the evening, if 
necessary, take the whole of the six ears now running on the Prince 
Rock section. When the p extension is made, there will be 
16 or 18 cars running. To provide power for these, Mr. Rider pro- 
poses to put down in the present buildings a generator for 450—500 
KW., driven by a steam engine of 700 E P., and also two additional 
Lancashire boilers, as well as a battery of accumulators at a sub- 
station near the tram route. The total cost of this extension is esti- 
mated at £20,000. The additional plant would more than double the 
possible output af the works, and enable them to add immediately 
some KAOS en annum to the revenue, while the additional cbarges, 
including ng fund and interest on the outlay, would not exceed 
£3,148 per annum. The Electrio Lighting Committee have decided 
to invite tenders for the plant, and to apply for authority to borrow 
money. The Town Oouncil has endorsed the decision. 


Royton.—After considering correspondence from the 
Rochdale Corporation, the Royton District Council has decided to 
inform the Corporation of its intention to tcquire the existing tram ; 
ways, and alter or reconstruct them as may be neceseary to make the 
gauge conformable with the Oldham and Hcchdale lines. 


St. Helens.—The directors of the St. Helens and Die- 
trict Tramways Company on 8th inst. inspected the Peasley Oross 
electrical section, which is ready for the Board of Trade inspection 
and sanction. Great difficulty has been experienced in rendering 
this section workable on account of the railway bridge crossing 
Peasley Cross Lane being so low that the electrio trolley could not 
possibly be worked under it. For scme years a controversy has 
existed between the Corporation and the London and North- Western 
Railway Oompany as to who is sible for restoring the bridge 
to its proper height. The bridge and road at this point have sunk 
two or three feet on account of colliery. working. Pending the settle- 
ment of this point, s Liverpool paper says that the tramway 
manager, Mr. Onttler, has had the standard on which the trolley is 
carried reduced in height, so that the large bogey car used for the 
directors’ inspection was able to pass safely under the bridge. It is 
not yet clear whether the Board of Trade will be able to sanction 
the carrying of passengers on the top deck of the car on account 
d ге danger from this bridge being so much below the standard 

eight. 
Springhead.— The District Council has decided to grant 
an interview to the directors of the United Kingdom Light Railway 
and Electric Tramway ear | with reference to the pr 
scheme for the district, The dlewoith Council is also granting" 
an interview, 


Tunstall.—The Urban District Connoil on 8th inst. 
decided to make application to the Board of Trade for a provisional 
order authorising thrm to supply electricity for public and private 
purposes within the district of Tunstall, and also in the parishes of 
Golden Hill and Chell. In October the clerk received a letter from 
the engineer of the Potteries Electric Traction Company stating that 
on the following Saturday the company would begin to run cars 
every half-hour from Tunstall Town Hall to the northern boundary of 
the town. Too days later he received another letter to the effect that 
owing to unforeseen circuxstances they were compelled to postpone 
the opening of the line to Golden Hill. Since then be had not heard 
anything. The surveyor said that the Board of Trade had stepped in 
and prevented them from running. Mr. J. N. Peake said thera was 
no doubt the company was playing the fool with the Council. He 
moved that the company be not allowed to ran cars into Tanstall 
untilthey were prepared to open the line to the rorthern boundary. 
Mr. Poaks's resolution was carried. | 


Walthamstow.—The District Council has decided that 
electricity should be the motive power cf the new tramways, and 
that six lines should bs constructed through the principal 
thoroughfares. 


Wolverhampton.—At last week's Council meting, 
Alderman О. Т. Mander moved the adoption of a special report of 
the Tramways Committee, relative to the proposal by a syndicate to 
lay down an experimental lise of surface contact tramway on the 
Wednesfield Road for the purpose of testing. An abstract of the 
report appeared in last week's ELTOrRHIOAL Revizw. Alderman Mander 
explained that the syndicate had proposed to Jay a tramline in a field 
in Wolverhampton in order to experiment. He brovght the matter 
before bis committee, and they thought that a tramway in a field 
would not be as fair a test of wear and tear as would be obtained if 
the line were laid on a public road. As the result of a consideration 
with Mr. Thomas Parker, the representative of the syndicate, who 
had the system in hand, the committee suggested the laying of a line 
on the Wednesfield Road. The town would be put to no additional 
expense. Itthe committee did not like the system, the line would 
simply be left for some other method of traction. Alderman Manton 
said he totally objected to the committee's proposal. He objected to 
any part of their streets bsing handed over to a syndicate for experi- 
mental purposes. He added that the system of traction mentioned 
had not been successful anywhere. Alderman W. H. Jones agreed 
with Alderman Marston, and said that in the trolley system they 
had a thoroughly economical and successfal system, while the conduit 
and street systems bad been failures. Councillor Greensill raid that 
the present was the time to test the system. It was not the syndicate, 
but the committee, who wished the riment to take place in the 
street. As several members of the Council said that the committee's 
report should be presented at another meeting of the Council, 
Alderman Mander intimated he was willing to consent to it 
going back to the committee for reconsideration, and this was 


agreed to. 


TELEGRAPH AND TELEPHONE NOTES. 


e eee; 


African Trans - Continental Telegraphs.—The Times 
Berlin correspondent says that an agreement under the dates March 
15th and October 28tb, 1899, has been concluded between the German 
Government and the African Trans-Continentel Telegraph Company, 
according to which the oompany receives ssion to carry through 
German East Africa the African North-to-Seuth Telegrsph line 
designed to connect Cape Town with Oairo. Thé chief prévisions of 
the treaty are to the following effect: 


1. The construction of the telegraph line will be carried out by the company 
at its own cost and must be completed within five years. 

2. The iy ee has to erect atits own cost, between the two stations nearest 
Rhodesia on the South and nearest British East Africa on the North, а telegraph 
wire intended for the service of German East Africa. The cost of maintaining 
this wire shall be borne by the company. 

8. The German Government reserves the exclusive right of establishing and 
working 1 stations in German East Africa, and of introducing for such 
stations the tariffs for German East African messages. 

4. The German Government has secured the control of the line with its 
territory by the reservation of perfect liberty to connect the wires with an appa: 
ratus (Durch beliebige Einleitung der Drahte) at any point between the two sta: 
tions mentioned in Article 2 of this agreement. 

Furthermore the company has to pay a tariff of 10 centimes per word to the 
German Government. i 

(The two last-mentioned eonditions, which ara very onerous for the company, 
may, &ccording to the agreement, be dropped in exchange for the concession by 
the company of &dvantages of equal value in some other sphere.) 

5. On the expiration bf 40 years after the completion of the telegraph line 
through German East Africa the German Government has the right to take over 
the German East African section of the line without payment. The cost of 
maintenance will then fall upon the Government. The company will, however, 
have to pay the Government а yearly transit charge amounting to the whole of 
the annual cost of administration, provided always that this payment shall not 
exceed the amount of one half-penny per word. 

6. The company is bound to transmit over its linesat its general tariff charges 
all telegrams received by it for and from German East Africa ; and the company 
has further declared its willingness to accord, in favour of all telegrams trans- 
mitted to or from German East Africa, any reductions of tariff which it may 
&ccord to third parties. 

7. Detailed provisions have been incorporated in the agreement with a view to 
safeguarding German sovereign rights and the jurisdiction of the Governor of 
German East Africa with reference tothe company and those in its employment. 
For one thing, the Governor can at bis own discretion grant the employés and 
workmen of the company a military escort. the expense of which shail be borne 
by the company in so far as it does not exceed £1,000. 

8. Ali differences arising out of the interpretation of the treaty shall be settled 
by & Court of Arbitration. In the first instance one of the two arbitrators shall 
be chosen by each of the two parties. In the case of non-agreement on the qe 
of the arbitrators & third arbitrator (umpire?) may be appointed by the President 
of the German Imperial Court of Justice on the application of both the parties. 
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American Pacific Cable.—The Morning Post oorre- 
spondent at Washington says that the report of the committee 
appointed to investigate the advisability of & Pacific cable has been 
handed to the President. It urges that the cable should be begun as 
soon as then preliminaries can be attended to. The route 
laid down in the report runs from San Francisco to Hawaii, thence to 
Wake Island and Guam, and from there to Manila. It is suggested 
that the cable be afterwards run to Yokohama. The report will be 
submitted to Congress, and will, it is believed, be fully approved. 


A Damaged Cable.—The Edinburgh Evening Dispatch 
says that for some days past operations, when weather permitted, 
have been carried on in connection with the repsir to the Forth 
cable between Granton and Burntisland. This cable was damaged 
during one of the recent gales by a ship's anchor fouling it. In con- 
sequence of the cable-laying steamer Monarch undergoing a refit, the 
Jarge steam tug Empress of India is temporarily fitted up with the 
necessary appliances on board, and under the superintendence of 
officers from the Monarch the work is being carried on. 


German Cable Steamer.—On Wednesday, 8th inst., 
was launched at Messrs. David J. Dunlop & Oo.’s shipbuilding yard, 
Iach Works, Port Glasgow, the c.s. von Podbielski. The event is 
chiefly of interest owing to the fact that she is the first cable steamer 
built for Germany, being named after the present chief of the 
German Postal Administration. The von Podbielski has been built for 
meeting the requirements of a modern cable repairing steamer more 
than as s cable-laying steamer; and with a speed, twin screws, 
a light draught and the latest designed cable machinery, she should 
in every way prove satisfactory. From a shipbuilding point of view, 
she is built to meet all the requirements of the highest class of the 
Germanischer Lloyd. The following are the chief measurements :— 
Length between diculars, 255 feet; breadth (moulded), 35 
feet; draught (loaded), 16 feet 6 inches. The two sets of engines 
will give her a speed of 13 knots when loaded, and it is thought that 
E is os canant cable гоша afloat. The кле: is fitted 

th a paying-out machine aft and a new design of picking-up 
machine forward, built of steel, with two drums and two separate 
sets of engines, and can pick up under a strain of 25 tons. The ship 
is flush decked, is fitted throughout with electric light, has a power- 
ful search-light and all tbe latest improvements. Her owners are the 
Norddeutsche Ssekabelwerke ngesellschaft in Oologue, who 
have a factory in course of construction at Nordenbam, near the 
month of the Weser, the technical control of which will be in the 
оши а the 1 ast у а ворана, Karlewerk, 

ülheim- am- principally engaged in the repair- 
ing and laying of the German Government cables in the North Sea, 
Baltic and Channel. 


Hull Telephones.—At the last City Council meeting 
16 was resolved to appoint a special committee to report upon the 
desirability of estab g a municipal telephone service for Hull 
and district. Mr. Brown stated that the Hull Cham er of Trades 
had already secured the names of about 1,100 subscribers of £5 5s. 
each for such a system. 


Iaternational Telephone Communication. — The 
Communal Council of Zurich has offered an annual tee of 
£420 to the Ticino Oantonal authorities in respect of the projected 
internatioual telephone line between Lugano and Zurich. 


The Mutual Telephone Scheme.—The Altrincham, 
Bale, and Stretford Urban District Councils have approved of an 
application of the Mutual Telephone Company, Limited, for a 
license enabling the said company to establish a telephone system in 
their respective districts, and have undertaken to afford reasonable 
facilities for the carrying out of the provisions of such license, in- 
cluding underground way leases. At the Stretford meeting, an 
application of the National Telephone Oompany to construct an 
underground cable along Ohester Road from the city boundary to 
Old Trafford Bar was again adjourned. 


News from the Seat of War.—In consequence of the 
"interruption" to the Mosambique-Delagoa Bay cable, which 
occurred on the 31st ult., we have to rely for news from Natal on the 
line which runs along the West Coast of Africa, and thence reaches 
the front by landline. The Globe has the following rhyming 
reference to the inconvenience thus caused :— 


Alas! ‘tis in vain that we scan 
The sheets of the Latest Edition“; 
For news of a man in the rear or the van 
Is always delayed in transmission. 


Oh! how can the man in the street 
Discover the present position 

Of the fighting elite in the army and fleet 
When the news is delayed in transmission ? 


Some eventide posters will show 
That the Boers have been sent to perdition. 
Was it yesterday ? No. It occurred at Glencoe. 
And was somehow delayed in transmission. 


So, postal authorities, use, 
If it’s possible, more expedition. 

We give you your dues, but news is not news 
When it's always delayed in transmission. 


A Simple Method of Re-establishing Telegraphic 
Communication over Short Distances.—Dr. Oliver Lodge writes 
to the Times as follows under the above heading:—" It is rash 
unasked to offer suggestions to practical telegraphists such as, no 
doubt, exist inside and in the vicinity of Ladyamith, but perhaps it 


harper 
got by breaking the current under alcohol or between the poles of 
a strong magnet); insert also, by an alternative switch, a pair of low 


east and west wire, of greater length 
thoroughly well esrthed at each end in damp soil, employing salt if 
necessary, or, still better, utilising a river; and them likewise 
insert a pair of telephones (with a condenser) to receive signals, and 
a dynamo or battery with a signalling key to send them. It matters 
little where the outside actual station is, bat its two ‘carths’ 
should be as near and as much one on each side of the 
lewi dry f all : РНЫ, depth ees ied 
y or accessible depths, slow 

method of earth-tapping can y be achieved, provided 
strong enough currents are used, even without the use of special 
ap tus; the short and the long signals of the Morse code 
being marked by the beginning and end of the current, or by 
the interval between two successive reversals, and beiog readable by 
an operator skilled in the use of the ‘sounder.’ Earth current 
disturbances will be heard, but can usually bs recognised and dis- 
regarded. An alternating dynamo would be preferable to a con- 
tinuous current dynamo if i¢ were of high frequency, and sometimes 
the harmonics of an ordinary alternator are sufficiently strong for the 

urpose; or a revolving commutator can be made to carve an ordinary 

current into rapid intermittencies, producing a hum in the 

distant telephone, as in the arrangement applied under the direction 
of Sir W. Preece in the sea near Cardiff. A great number of refine- 
ments could be applied if there were plenty of time, but my object 
is to point out that a slow kind of telegraphy can almost certainly be 
re-established, if it be considered worth while, with apparatus 
probably already on the spot. (The possible use of the line of rails 
as a semi-connector, or earth substitute, should not be overlooked.) 
To avoid difficulties about ‘ calling,’ or asking for a change from 
‘send’ to ‘receive,’ it is natural to suggest that each station should 
‘receive’ for every alternate hour, and then the skilled 
rests. The sending demands much less skill than the receiving.’ 
A telephone held to the sender’s ear, and connected, if to a 
couple of iron pegs in the earth in his immediate vicinity, or to a 
yard of шщ иө ө his line wire, will tell him if he is 
sending signals in an intelligible manner or not.” 


Telegraphic Interruptions and Repairs:— 
West Inpizs :— 
Jamaica-Colon iii is .. June 30, 1899 ... Se 
Trinidad-Demerara (1871 original) Oot. 20, 1899 | Nov. 9, 1899. 
Do. do. (1801 duplicate) Oct. 6, 1899 J one cable restored, 
SOUTH AFRICAN :— 
Lourenoo Marques- Mos: mbiqus ... Oct. 31, 1899 .. Nov. 15, 1899 (7) 


Zansibar-Mom basa eee 006 . Oct. 27, 1899 one eee 
Oayenne-Pinheiro ese eon TT) Oct. 11, 1899 esc eee 
Havre- Waterville eee eet ove Oct. 25, 1899 eee ene 
Latakia-Cyprus eee eve eee June 20, 1899 өзө eee 
LANDLINNES. 
West Inpums:— 
Oaban Government lines . . Oct, 90, 1899  ... ns 
Communication with Aquin and 


Les Oayes, Haiti. Em ... Nov. 10, 1899 ... Nov. 10, 1899 
Line to Port de Paix, Haiti „Nov. 10, 1899... № 


ov. 11, 1899 
Communication with Jeremie and 


Port de Paix бз .. Nov. 14, 1899 ... ses 
Востн AFRICAN :— 
Communication with Mafeking ... Oct. 18, 1899. As 
Oommunication with all offices 
beyond the Orange River .. Oct. 18, 1899 


Communication beyond Burghers- 
dorp, Cape of Good Hope, and 
Estcourt, Natal ... vei ‚.. Nov. 7, 1899 ... ne 
Oolombian Government lines to | 
Bogota see ske .. Oct. 31, 1899 ... 
Communication with interior of 
Oo omnla, ср Amalfi, Am- 
uga, Cartago, Ibague, 
Manizales, Medellin, Palmire, 
Pasto, Popoyans, Reinedos, Bon- 
son, and Santo Domingo... .. Nov. 6,1899 .. as 


The Telegraph Wire Export Trade.—Not for a long 
time has the export trade in this country in telegraph wire and 
apparatus connected therewith been so active as during the past 
month. The returns just issued show that the value of such ship- 
mente during October amounted to no less than £369,243, as com- 
pared with only £44,512 in the рещ month, and £89,313 in 
October last year. The briskness during the month just ended has 
wrought a considerable change in the figures for the year’s shipments 
to date. At the end of September the total was £116,071 behind that 
for the same period of 1898. At the end of Ostober this decline had 
been changed to an increase of £163,859, the value of the exports 
during the 10 months ending with October being no less than 
(1100580, as against only £936,721 in the corresponding period of 
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Telegraph Cables in the Spanish-American War.— 
Sir Edward Sassoon has written to the Times as follows with reference 
to some remarks made by the Marquis of Tweeddale at last week's 
meeting of the Eastern Extension Telegraph Company :— 

Iam very loth to encroach upon your space, but the persistence with which 
Lord Tweeddale adheres to his statement that the Cuban telegraph cables were 
not interfered with during the Spanish-American war ought not to be allowed to 
pass without remark. I therefore crave your indulgence to make a few short 
quotations from Lieut. Cameron McR. Winslow's Cable cutting at Cienfuegos” 


(May lith, 1898), in the Century Magazine of March last. Regarding one cable 
the writer says :— 

“At this point the Nashrille’s launch stopped and began to cut the cable. 
Axes and cold chisels were tried, but the hack-saw, a small hand saw about 
9 inches in length used for cutting metals, was found to be the most effective. 
With this saw, by frequently changing the men, the cable was cut through in 
from 90 minutes to hallan-hour.” 

And, again— 

“And 1t was again cut, this time by men in the Marblehead's boat, the end 
pene dee in 18 fathoms of water. The piece taken out was about 150 feet in 
ength.' 

Concerning the second cable, the narrative states that— 

“This cable was lifted and handled just as the first one had been, the 
Marblehead's launch cutting the inshore end and the Nashville's launch under- 
running it to the westward and making the offshore cut. Out of this cable a 
pieces ut 100 feet in length was taken and coiled down in the Marblehead's 

at.’ 


These quotations are to the point and require no comment. 

The Marquis of Tweeddale replies to this letter in yesterday's 
Times to the effect that he never made that statement ascribed 
bin by Sir Edward, 


The Value of Submarine Cables.—The Daily News 
Paris correspondent says:—" After the Germans, the French, in- 
structed by the experience of this war, are arxious to baye cables of 
their own. The existence of a British cable monopoly has brought 
England one incidental advantage. It is able at present to control 
more or less tbe cables from South Africa. But if foreign Govern- 
ments combine to bresk down the British cable monopoly nobody 
will rejoice more than the British public, who will benefit more from 
cable extension than any other country, For the French will never 
be able to lay cables across the cceans without heavy bonuses from 
their Government. The Oonseil Supérieur of the French settlemen 
of Indo-Ohina decided yesterday, we learn by a message from Tonkin, 
to lay acable from Saigon to Port Arthur, to connect with the 
Bi overland wire, the cost of the new cable being borne 
entirely by the Oolony. This extension, I may point out, must lead 
to competitive routes between Europe and 
Manila. There is a group of Deputies who are charged to advise the 
Government and Ohamber on trade questions abroad. They are 
known as the Conseillersdu Commerce Extérieur. Associated with 
them are the heads of the great trading-houses, and 
Consular and Oolonial services. This group has just held a meeting. 
The chairman, Deputy Henrique, has called the attention of members 
to the question of submarine cables, which are mostly in English or 
American hands. The meeting decided unanimously to make urgent 
representations to Government on the subject.” 


Wireless Telegraphy and the War.—lIt is stated by the 
Times that on arriving at the front shortly Oaptain Kennedy, R. H., 
will proceed to open ар communications between various camps by 
means of the Marconi wireless telegraphy. The Royal Engineer 
authorities are confident that it will be possible to establish efficient 
connections from 200 to 300 miles in extent. 


e 


OONTRACOCTB OPEN AND CLOSED. 


OPEN. 
Accrington.—November 18th. The Corporation wants 
tenders for cables, wires, street boxes, and connections for electric 
lighting. See “ Official Notices” November Srd. 


Battersea.— December 4th. The Vestry wants tenders 
for arc lamps and poste. See Official Notices” this week. 


Bray.— November 20th. The Council wants tenders 


for jet condensing plant for electricity works. See Official Notices " 
November 3rd. 


Bury-St. -Edmunds.— November 22nd. The Town 
Council invites tenders for electric light fittings for certain public 
ee Specifications, &c., at the Borough Burveyor's office, Town 


Darwen.—November 27th. The Oorporation wants 
tenders for one Lancashire boiler and accessories, one tramway 
switchboard. See “ Official Notices” November 10th. 


Denmark.— December 28th. The 8 of Aarhus 
is inviting tenders for the water. tube boiler plant, steam dynamos 
and switchboard, accumulators for electricity works. From our 
“ Official Notices,“ Ncvember 31d, further particulars may be obtained. 


Dublin.—November 20th. The Board of Pablic Works 
is invitiog tenders for the hire cf plant, &., required for the 
electric lighting of the State apartments, Dublin Castle, during the 


next Oastle season. Specifications, H. Williams, secretary, Public 
Works ссе, Dublin. 


Essex.— November 27th. The Governors of Felsted 
School, Essex, are inviting tenders for boiler, two 27-kw. ite um 
dynamos, condenser, pipework, sccumulators, cables, and switch- 
board for electric lighting. See Official Notices" October 27th. 

Glasgow.— November 20th. The Electricity Depart- 


ment wants offers for 10 miles of 2-inch cast-iron pipes. See Official 
Notices " October 13th. кр 


Burma, Singapore, and 


persons in the . 


Greenock.—November 28rd. The Police Board. is 


inviting offers for leasing the tramways within the burgh, and con- 
verting them into electric trolley lines. See Official Notices” 
November 10th. 


Hackney.—December 12th. The Vestry Electric Light- 
ing Committee is inviting tenders for refuse destructors to deal with 
the whole of the refuse of the parish. Specification, &c., may be 
obtained at the offices of Mr. Robert Hammond, M.Inst.O.E. 


Harrow. Deoember 4th. The Electric Light and Power 
Company wants tenders for a 150 xw. steam dynamo and switch- 
board extension. See Official Notices” this week. 


Hammersmith.—November 22nd. Tenders are wanted 
ш wiring the stables depót for the Vestry. See “Official Notices" 


Islington.—November 22nd. The Vestry wants tenders 
for condensing plant for the electricity works. See Official Notices" 
November эге. 


Lambeth.—December 6:h. The Vestry is prepared to 
receive tenders for 25 arc lamps and posts. For particulars, see 
" Official Notices November 10th. 


Manchester.—December 2nd. The Tramways Com- 
mittee wauts tenders for 5,000 tons of steel girder rails and 250 tons 
of steel fish-plates. See Official Notices " to-day. 


Middlesbrough.—November 22nd. The Electric Light- 
ing Committee wants tenders for condensing plant and pipe-work 
for the electricity works. See “ Official Notices” October 20th. 


Mistretta (Sicily).—Dccember 31st. The Secretary of 
State for Foreign Affairs has received a despatch from Her Majesty's 
Consul at Palermo, stating that tenders are invited by the Manici- 
pality of Mistretta, not later than December 915% next, for the 
e:tablisbment of a service of electric lighting in that town. Bach | 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 s.m. and 5 p.m. 


Newcastle-on-Tyne.—November 30th. The Tramways 
Committee wants tenders for two 1 000-н P. steam dynamos for electric 
tramway works. See Official Notices " October 27th. 


Port Alegre.—December 31st. The Secretary of State 
for Foreign 1 from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. 


Portsmouth.—November 17th. The Oouncil invites 
tenders for the supply of 40, 60, or 80 electric tramcars. See our 
“ Official Notices November $га. 

Portugal.— November 22nd. Tenders are being invited, 
until 22nd inst., by the Royal Company of Portuguese Railways, for 


the supply of 8 tons 3 iron telegraph wire. Tenders to 
e 


be sent to La Oom Boyale des Chemins de Fer Portugais, 
Santa Apolonia. Particulars may be obtained from the offices of the 
compeny, 28, Rae de Ohateandun, Paris. Е 


Plymouth.— December 8th. The Corporation wants 
tenders for tramcars, trucks, motors, trolley arms, &o. See Official 
Notices " to-day. 


e 
Spain.—November 28rd. Tenders are being invited 
until November 23rd by the municipal authorities of Chiclana de la 
Frontera (Oadiz province) for the concession for the electric lighting 
of the town during a period of five years. Tenders are to be sent to 
Le Secretariat del Ayuntamienti de Chiclana de la Frontera (Oadis), 
whence particulars may be obtained. 


Swansea.— November 20th. The Corporation wants ten- 
ders for five Lancashire boilers with jet condensing plant, feed pampe, 
pantry X piping, &., for electricity works. See “ Official Notices” 

ovem 


OLOSED. 


Aldershot.—Messrs. Parsons & Co, have obtained the 
order for the generating machinery for Aldershot Camp. The plant 
will consist of three turbo-generators of 250 Kw. each, and one turbo- 
generator of 100 Kw. 


Asylum Lighting.—We understand from the Contract 
Journal that the following contracts have been given out for the 
Winwick Asylum, near Warrington. Oontract No. 1 :—Ganerating 
plant, including three sets of condensing engines or turbines, with 
directly-coupled dynamos, each of 100 xw. output at 220 volte; 
booster set, motors, surface condensers, cooling tower, steam and 
exhaust pipes, &., О. A. Parsons & Co. Oontract No. 2:—8S witch- 
сова, Edison & Swan Company ; storage battery, Hart Accamulator 

mpany. 


Islington.—The Tador Company has received the con- 


tract for a ba of 1,000 ampere-hour’s capacity from the Vestry 

at £679. An exchange gives the list of other tenderers as follows :— 
E. P. S. Company We- ua xs S ә “a is .. £664 
Pritchetts & Gold E 5% aa T ae "m * e 612 
Hart Accumulator Company s 25 еә © ee . 610 
Coloride Electrical Storage Syndicate .. - " is T 640 
Tudor Compan (alternative) ss ie 995 610 


W. C. Horne & Sons, Limited (Pollak) a be T" ee ee 672 
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Oldham.—The Council has given & contract to Mesars. 
J. Bpencer, Limited, for the supply of tramway poles, amounting to 
£18,500, and also one to Mesers. Askham Bros. & Wilson, Limited, 
for steel points and crossings at 28,500. 


Paisley.—The Town Council has agreed to purchase 
from Messrs. Babcock & Wilcox, Limited, three water-tube boilers, to 
be delivered respectively on 31st inst. and 10th and 23rd prox, and 
erected, including brick work, for the sum of £1,635. The Council 
has also accepted the offer of Messrs. T. and T. Vicars, engineers, 
Earlestown, for patent mechanical stokers with shafting for exten- 
sion of the electric SEDE plant at £430, the price quoted in 
May, 1897 (notwithstanding advance in cost of material and work- 
mansbip in tbe interim). 


Rotherham.—The Council has accepted the following 
tenders in connection with the electric linghting scheme :—Boilers, 
Tetlow Bros., Hollinwood, £1,240; engines, dynamos, &с., W. Н. 
Allen, Воп & Oo, £7,702; „ DP. Battery Company. 
£755 10s ; switchboard, &c., James White & Oo., Glasgow, £1,290 
188. 9d.; mains, Oallender's Oable and Construction Company, London, 
£4,092 12s. 11d. ; and the town clerk bas been instructed to apply to 
the Local Government Board for borrowing powers. 


Sheffield. —The Contract Journal says that the following 
tenders for electric lighting machinery have been accepted by the Town 
Oouncil :—Tetlow Bros. (boilers), £1,240; W. H. Allen, Bon & Oo. 
(engines and dynamos), £7,702; D.P. Battery Company (battery), 
£755 10s.; J. White & Oo. (switchboard, &o.), £1,290 183. 91.; 


Wigan.— We understand that Messrs. W. T. Glover & Co. 
have secured the contract for electrio light cables for the Wigan 
Corporation at £13,982; the boiler contract is in the hands of 
Messrs. Baboook & Wilcox at £4,500; that for steam dynamos, &., is 
with the General Electric Company, Limited, at £9,187, whilst 


Messrs. Doulton will supply conduits at the cost of £2,725. 


FORTHOOMING EVENTS. 


Saturday, November 18th.—At 330 p.m. The Institution of Junior 
Engineers. Visit to the City and B»uth London Rail - 
way Works, Stockwell. 


Tuesday, November 218t.— At 8 p.m. The Institution of Civil 
Engineers. For further discussion: The Waterloo 
and City Railway,” by Н. Н. Dalrymple-Hay, M I. O. E.; 
“The Electrical Equipment of the Waterloo and City 
Railway,” by Bernard M. Jenkin, Assoc. M. Tast. O. E. 


Thursday, November 23rd.— At 8 p.m. The Ir stitution of Electrical 
Engineers. Meeting at the Institution of Civil Engi- 
neers, 25, Great George Street, Westminster, S. W. 
“The Oost of Steam Raising,” by John Holliday, 


Asscc.M.Inst.C.E.; "Influence of Cheap Fuels on the 


Oost of Electrical Energy,” В. E. Crom Past 
President. rar’ by pos 


Friday, November 24th.—Institution of Mechanical Engineers. 
Lord Obas. Beresford, O.B., M.P., on "Openings for 
Mechanical Engineers in Obina.” President, Bir 
марш Wo tamale Goat, Odi машы 
p.m. 0 Oafé M Regent 
Street, W. ' PR 


Tuesday, November 28th.—Manchester Society of Junior Electrical 
| E M H Manchester 


ers. at Deansgate А 
Paper by Mr J. Henderson on " Aluminium, Its 
» 


tment and Use, as Applied to Electrical Bagi- 


Wednesday, December Oth.—Institution of Electrical Engineers“ 
annual dinner, Grand Hall, Hotel Oecil. 


NOTES. 


aie ртр = course of Christmas 
ectures (six) specia 8 or young people will this 
year be delivered by Mr. Charles Vernon Boys, | F.R.S. The 
subject will be Fluids in Motion and at Rest.“ The 
first lecture will take place on Thursday, December 28th, the 
others being delivered on December 30th, and on January 
2nd, 4tb, 6th, and 9th, 1900. 


. The Medical Battery Company.—There is а notice 
in last Friday's London Gazette that this company, of 489, 
Oxford Street, W., resolved on 7th inst. to wind up volun- 
tarily, it having been proved that the company cannot, 
by reason of its liabilities, continue its business. Mr. L. F. 
Aspinall, of 57, Elgin Crescent, North Kensington, W., has 
been appointed liquidator. The notice is signed “О, В, 
Harness, cha * 


Central Station Breakdowns.—After commenting 
editorially upon “а regular epidemic of interruption of 
electric lighting service in Great Britain during the present 
autumn,“ the text of its comment being the recent break- 
down at the Hastings station, the Electrical World and 
Engineer says: — We believe we are safe in saying that 
an interruption in electric lighting service is very rare in 
America, and almost unheard of in our larger cities. What 
the fundamental cause of this difference may be it is 
difficult to say. Possibly it lies in the greater latitude 
which appears to be allowed central station engineers in 
Great Britain with respect to the introduction of their 
own ideas in the way of changes from standard practice. 
In this country security of service is the prime considera- 
tion, and the engineer, with the fear of the hard-hearted 
Board of Directors ever before him, hesitates long before 
кошш; responsible for anything involving untried 

ements.’ 


The Babcock Superheater.— We have received from the 
Babcock & Wilcox Co. their catalogue of accessories, in 
which we find a description of the superheater we recently 
described, and the arrangement for flooding the pipes when 
not in actual use is illastrated. By this system of working, 
a superheater ought to have a very considerable darability. 
It appears that the usual provision of the Baboock & Wilcox 
Co. is a superheat of 100° to 150° F., with which an economy 
of 10 to 15 per cent. is regularly to be obtained. Oare must, 
of course, be taken to drain the superheater after flooding, 
for which purpose it might not be amiss to interlock the 
main steam outlet valve with the superheater in order to pre- 
vent the former beiug opened when the superheater is fall 
of water. We have already pointed out that the economy 
dae to superheat is almost entirely due to its action in coun- 
tervailing the effects of the cylinder metal. Onur corre- 

ndent of November 8rd, Mr. Tatlow, complains that we 
ould have assumed the theoretical saving of superheat on 
the basis of the application of heat at maximum temperature— 
an impossibility, of course, in practice. The formula quoted 
implies the use of feed water heated to the temperature of 
ebullition, and is, of course, not рк to the constantly 
varying conditions of practice. We do not know that the 
theoretical formula is ever used in estimating economies in 
practice, but simply the method used by Mr. Tatlow 
of comparing the actual heat quantities as given in any 
steam table. Looked at from this point of view, the 
smallness of the amount of added heat in superheated steam 
is batter peroeived ; but here again the effect is seem to be as 
much below as the ideal formula shows it to be in 
exoess of actual results, which confirms the practical man's 
claim that superheating must be looked on entirely from the 
practical point of view, and will then be seen to depend very 
mach for its effects on too little-considered Lom. such as 
clearance surface and the quality of such surfaces, 


The Zeeman Effect.—In an extract from correspondence 
between Sir Norman Lockyer and Prof. Preston, printed in 
Nature in the issue of November 2nd, the latter defends his 
priority to Prof. Cornu inthe discovery of the quadrupling of 
the spectral lines in a strong magnetic field. Prof. Preston 
published descriptions and photographs of triplets and 
quartets in a paper read before the Royal Dablin Society, 
December 22nd, 1897. Prof. Oornu announced his dis- 
covery of them in the Comptes Rendus in the course of 1898. 
Prof. Preston has since shown that in a stronger field the 
quartet is resolved into a sextet by the splitting of the 
onter lines. 


The Electro-Harmonic Society.—The “ ladies’ night” 
concert of this society takes place next Friday evening in the 
International Hall of the Café Monico. The programme is 
a light one, and should prove enjoyable. Miss Olive Kennett 
and Mr. Charles Fry, whose Shakespearian recitals at St. 
George's Hall are so well known, will give dramatic sketches, 
while Mr. Fredk. Upton, of ‘sensational novel" fame, and 
Mr. Chas. Frood, will supply the humorous element. The 
remainder of the programme consists of ballads and instra- 
mental pieces, 


— 
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The O’Keenan Electrieity Meter—Mr. O' Keenan has 
jast presented to the Société des Electriciens a new electricity 
meter of his own invention. This meter consists in principle 
of a little electro-motor, which is connected as a shunt to a 
fixed resistance. The electromotive force generated by the 
motor, and consequently its angular speed, is proportional to 
the difference of potential between the terminals of the fixed 
resistance. Therefore the angular speed, or the indications 
of the meter, are proportional to the strength of the current 
to be measured; it is thus an ampere-hour meter. The 
apparatus consists of a fixed cylinder of soft iron; round 
this are arranged, concentrically, the two-pole pieces of a 
permanent magnet, which form the magnetic field. Within 
the annuler entrefer revolves an armature, consisting of a 


support bearing bobbins, the wires of which are connected . 


with a collector,on which rub two brushes conveying the cur- 
rent. The support is not conductive, therefore there is no 
fear of Foucault currents. Arrangements are made to over- 
come all passive resistances by means of a constant current 
sent into the armature. A watt-hour meter has also been 
designed. The magnetic field is produced by a permanent 
magnet, and an electro-magnet placed opposite. The electro- 
magnet is not saturated, and is excited by a shunt across 
the terminals of the total difference o ntial. The 
two magnetic fluxes produced are in the same sense; 
by giving them the same value, we obtain a counter electro- 
motive force proportional to the flux which diminishes as the 
difference of potential increases. We thus get a watt- hour 
meter which is exact as long as the variations of the differ- 
ence of potential are slight. Special arrangements have also 
been made to make the apparatus work with alternating cur- 
rents. The apparatus is quite air-tight, and is therefore 
protected from any dust which might soil the collector. The 
current in the armature is extremely small, and the fall of 


potential is very slight. No sparks are produced on the- 


collector. The apparatus is independent of variations of 
temperature, and the armatare moves in a very powerful 
field, and is entirely withdrawn from the influences of outer 
fields. These meters are graduated to indicate hecto-watt- 
hours under a certain determined difference of potential. 
These instruments have already been tried for some time, 
and have given very satisfactory resulta. They are con- 
structed by the company that makes the Thomson meters. 


Electric Leakage and Government Observatories.— 
At the Board of Trade on Wednesday, Sir Courtenay Boyle 
presided over a conference of representatives of electrio rail- 
way and electric tramway enterprises on the one hand, and 
representatives of the Government interested in the 
Greenwich and Kew Observatories on the other. The Times 
says that the object of the conference was to ascertain the 
best means of dealing with the alleged interference with the 
delicate instruments in the observatories by the leakage 
which it is assumed will follow from the introduction of 
large systems of electric traction. After Sir Oourtenay 
Boyle had opened the proceedings, interesting hes were 
delivered by Prof. Racker and the Astronomer Royal, who 
all that there must be magne 
by Sir Douglas Fox, Major Cardew, and others who would 
not admit that any interference with observatory instruments 
had at present been proved, As a result, a committee was 
appointed to investigate the amount of magnetio distur- 
banoe noed in the neighbourhood of electric tramways 
and railways constructed and worked under the Board of 
Trade regulations; and to report as early as possible.” The 
committee consists of Profs. Racker, Ayrton, and Perry, 
EAE the laboratories ; Prof. Kennedy, Mr. H. F. 

arshall, Major Cardew, and Mr. Brousson, for the electric 
саир companies; and Mr. А, Р, Trotter for the Board 
of Trade. 


Army Reserve Men.—We are pleased to note that the 


directors of Oallender'a Cable and Construction Company are 
allowing their Army Reserve men who have been called out 


on service, half pay, the money being paid regularly to their 
families. The employés have ap Bied a committee to 
make weekly collections for supplementing the amounts 
voted by the directors. Any surplus that there may be after 
the actual wants have been met, is to be reserved to meet the 
needs of any family whose head may meet with accident or 
death, or for the Mansion House Fund. 


tic disturbance; and . 


50-ton Overhead Traveller. — A 50-ton overhead 
traveller, made for the boiler shop of Messrs. Hick, Har- 
greaves & Oo., is described in the Engineering Times. To 
cover a span of 50 feet, it occupies a head room between 
gantry rail and nearest roof tie of 9 feet 6 inches. The 
girders are double web section, built of plate and angles with 
6 feet x 8 inches x 4 inch T stiffeners, the plates bein 
у thick and 5 feet central depth. The longitudinal spee 
is 200 feet per minute, and the cross traverse 100 feet per 
minute. There are two lifting barrels, one for 50 tons at 
14 feet per minute, and for 25 tons at 84 feet per minute, 
the other for loads of 7 and 3} tons at 12 and 24 feet speed 
of lift respectively. The barrels are right and left grooved, 
and steel wire rope is used for the lift, which is 25 feet high.. 
The hooks are fitted with ball bearing heads, and quick run- 
ning gears are cut. The total weight of the crane is 95 tons 
when fully loaded. The electrical equipment contains three 
series wound motore with each its independent resistance, 
and Vaughan & Foster's patent reversing switch. These 
motors ran as follows :— Hoisting motor, 300 revolutions per 
minute; cross traverse motor, 300 revolations per minate ; 
longitudinal motor, 600 revolutions per minute—slow 
which involve expensive and large motors, but eliminate the 
high gear speeds otherwise necessary, and with greater ease 
of stopping and reversing, presenting, it is claimed, 
advantages worth the price. The switches are of the 
liquid resistance type, placed in the operating cage. 
The brake is magnetic, and  automaticaly applied 
and released as current is switched on and off the 
motors. If current fails, the brake acts at once, and sus- 
tains the load; but howthis is done is not explained. Carrent 
is collected for the crane from two bare copper wires, stretched 
along the gantry girder, by sliders fixed to the operator’s 
cage. Even in busy shops cranes rarely work more than 10 
to 20 per cent. of working hours. Daring the intervals 
there is no power consumed, and this renders an electric 
crane во much more economical than one with a flying rope, 
or a constantly revolving longitudinal shaft. Considerable 
numbers of electric cranes are being made by Messrs. 
Vaughan for large engineering workshops, inclading one of 
125 tons for the Openshaw Works of Armstrong, Whitworth 
and Co., and nine light cranes for Hadfield’s Steel Foundry 
Company, of Sheffield. Seven electric cranes have recently 
been completed for Н.М. dockyard at Portsmouth. 


Personal.—Mr. Robert Blackmore, superintendent 
engineer with the National Electric Supply Company, 
Limited, and late on staff of the St. James s and Pall Mall 
Electric Light Company, has been appointed city electrical 
еза of Wakefield. 

. Geo. Taunton has been appointed secretary of the 
Consolidated Telephone Construction and Manufacturing 
Company in place of Mr. Charles Curtoys, who, we under- 
stand, has resigned through ill-health. 

Mr. A. J. Lawson has resigned his position as engineer 
and manager to the County of London and Brush Provincial 
Electric Lighting Company, the Richmond (Surrey) Electric 
Light and Power Company, and the Scottish House-to- House 
Company (Coatbridge). - LM 


The Royal оа NE the papers read yesterday 
afternoon were the following :— | a 
“ Note on the N. M. F. of the Organ Shock, and on the Blectrical 
R sistance of the О in Malapterurus electricus,” by Prof. F. 
Сор, F.R S., and G. J. Burch. | 
“ Oa the Least Potential Difference required to produce Discharge 
through various Gases,” by Hon. R. J. Strutt. 
А та еа Research on some Standards of Light,” by 
e e eta 7 


Motor Саг Meet.—The fourth annual meet of the Motor 
Oar Club took place at the Hotel Métropole on Monday 
morning, and was followed by a run to Brighton. The great 
maoniy of the cars taking part were propelled by oil; 
“ electricity, indeed," says the Times, was just represented, 
and only a single steam vehicle—a lorry apparently bearing 
a heavy load of electrical plant—exhibited itself in White- 
hall Piace before the start.” As is usual with these Brighton 
trips, some of the cars went a-missing on the road. 
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Electric Power Transmission in Sweden.— Engineering 
says that the large Ljungan waterfall at Olby, Sweden, is 
about to be utilised for industrial purposes. A company 
was formed some time ago, with a capital of 2,000,000 kroner, 
which bought the waterfall and the adjoining land, and in 
the beginning of last year the work was commenced. 
canal was constructed to lead the river round the waterfall, 
above which a dam was built. The canal is about 2,700 
feet long, and consists of three sections: the influx canal, 
2,000 feet long; the passage from this down to and 
through the turbine house, about 170 feet long; and the 
exit canal, some 500 feet long. The influx canal, again, 
consists of three portions, of which the lower part, 500 
feet long, is built of stone, being rather more than 80 feet 
broad and deep. About 15,000 cubic metres of stone have 
been required for the building of this canal, and the making 
of the upper end of the canal has entailed the removal of 
30,000 cubic metres of earth. Also the building of the 
turbine house has necessitated extensive removals of earth 
(10,000 cubic metres), and it stands on a concrete founda- 
tion of 2,500 cubic metres. The building is about 130 
feet long, and the inside height is over 60 feet. The 
water is led from the canal into the turbine house through 
five pipes of 6 feet diameter, and two of about 8 feet diameter. 
In addition to thege there are several reserve pipes, wbich can 


be taken into use without much additional cost, should the | 
erection of new industrial establishments make them desir- . 
able. The dynamos will be direct coupled to the turbines, - 


and the electric power will be conveyed direct from there to 
the workshops. The water-power, which can be made avail- 
able without interfering with that part of the stream which 


must be left intact, amounts to some 12,000 HP. About 


half of this power will be ш for the two large 
Electro-Chemi Com and Olby 
The latter is situated on the 
east, and the buildings of the former on the west, side of 
the canal. The Olby Electro-Chemical Company will 
manufacture chloride of potash according to a new process. 


Correction.—Mr. A. Nichols Moore notifies us that he 
has not been appointed engineer-in-chief of the Blackpool 


and Fleetwood Tramroad Company, but engineer-in-cAarge. 


Stegmann v. O'Connor (Appeal).—In the Appeal Court 
yesterday, the appeal of plaintiff in the action of Stegmann 
v. O'Connor, from a judgment given by the Divisional Court 
in February last, was heard. Judgment was reserved. 
report of the case will be given next week. | 


The Climax Water-tube Boiler.—With reference to 
the article on the “Climax” water-tube boiler appearing 
in our issue of the 10th, Messrs. B. R. Rowland & Co., 
Limited, draw our attention to the fact that the question of 
burning bituminous fuel has been already provided for by 
means of specially designed fire-bricks arranged with air 
ducts to ensure perfect combustion. | 


Appointments Vacant.—The Radcliffe District Council 
wants an electrical engineer. See Official Notices” to-day. 

An assistant is wanted in the electrica] engineering depart- 
ment at the City and Guilds College, Exhibition „ at 
£100 a year. See “Official Notices" this week. 


Lecture. — Under the auspices of the Sheffield 
Society of Engineers and Metallurgists, an interesting 
lecture was delivered on 13th inst. at the Technical 
Department of the University College by Prof. Ripper, 
M. I. C. E. The subject was “The Progress of Steam 
Engineering, as Influenced by Electrical Developments.” 


Marriage.—On 4th inst. Mr. R. G. Botting, managing 
director of the Aberdeen Electrical Engineering Company, 
Schoolhill, was married to Annie, eldest daughter of Mr. 
Andrew Stott, Douglas Hotel, at the Gilcomston Parish 
Church, Aberdeen. 


Electrolytic Lamps.— According to the American 
Electrician, а patent recently issued to W. E. Irish describes 
а modification of the ordinary arc lamp, by means of which 
а той or tube of some material which, when heated, con- 
ducts the current and emits light at a high efficiency, is 
substituted for the arc between two carbons, the arc serving 
as а means of heating this material and thereby starting 
the lamp. In one arrangement, the arc is surrounded by a 
sleeve of normally non-conducting oxide, of a rare earth, 
which is heated by the arc until it becomes a conductor; 
the аго then may be extinguished, leaving the sleeve incan- 
descent. The idea is not without importance ; if it is 
found that electrolytic bodies cost less for maintenance and 
electricity supply than arc lamps, we have here a ready 
means of converting the latter. 


Monozite Sand.—We should be glad to receive any 
information from our readers regarding 
made of this material for electrica! purposes. 


NEW COMPANIES REGISTERED. 


Watts, Rumford & Co., Limited (64,111).—This 
company was registered on November 8th, with a capital of £5,000 
in £1 shares, toadopt an agreement with Oharles Watte, and to carry 
on the business of electrical, heating, and general engineers, smiths, 
bellbangers, ironmongers, hardwaremen, coppersmiths, tool makers, 
boiler makers, iron and brass founders, suppliers of electric light and 

wer, &c. The first subscribers (each with one share) are:—John 

arales, jun., North View, South Shields, shipowner; Jamieson 
Robertson, 44, Norooté Road, Stoke Newington, N., shipowner; 
W. Rumford, 18, Scafield Terrace, South Shields, engineer ; 

John В. E Beafield Terrace, Sou 


ix Brad ; Balph W. g 

esolicitor; Ernest B. Biglan, 71, Frederick Street, South Shields, 
secretary; and Charles Watts, 33, Oharlotte Street, South Shields, 
electrical engineer. The number of directors is not to bs less than 
two nor more than seven; the subscribers are to appoint the first; 
qualification, £100; remuneration as fixed by the company. Regis- 
ске Edinburgh Buildings, 84, King Street, South Shields, 

urham. 

Monobloc Accumulator Syndicate, Limited (64,142). 
—Tbis company was registered on November 10th, with a capital of 
£20,000 in £1 , to adopt an agreement with Gustave Leve for 
the acquisition of certain inventions, to carry on the business of an 
electric traction and light company, to construct and maintain cables, 
wires, lines, accumulators and works, and to supply eleetricity for all 
purposes. The first subscribers (each with one share) are:—O. 
Wanklyn, Belgravia Mansions, S. W., gentleman; J. M. Gorham, 66, 
Victoria Street, S. W., engineer; J. F. Albright, 66, Victoria Street, 
S. W., engineer; B. M. Drake, 66, Victoria Street, S. W., engineer; 
G. Leve, 1, Lawn Road, Ham „ gentleman; F. Belcher, 43, 
Ellora Road, Streatham, Z. W., clerk; and A. Haney, 25, Rox M Road, 
Olapham, S.W., clerk. The number of directors is not to less than 
two nor more than four; the first are O. Wanklyn, B. M. Drake, 
J. W. Gorham, and J. F. Albright; remuneration, £50 per annum, 
and 73 per cent. of the net profits, divisible. Registered office, 66, 
Victoria Street, S. W. 


Loughborough and District Electric Traction 
Syndicate, Limited (64,124).—This company was registered on 
November 9th, with а capital of £1,000 in £10 shares, to construct, 
equip, and work by electrical or other mechanical or animal power 
any tramways light railways at Loughborough, Leicestershire, 
and elsewhere, The first subscribers (each with one share) are :— 


the first are to be appointed by the subscribers; qualification, £100. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chloride Electrical Storage Syndicate, Limited 
(35,889).—This company’s annual return was filed on October 19ih, 
when 80,000 “А preference, 30,000 “В” preference, 100,000 “0” 
preference, and 12,500 founders’ shares were taken up out of a capital 
of £262,500 in 80,000 “A” preference, 30, 00 “В” preference, 
140,000 * О” preference, and 12,500 founders’ shares, all of £1 each. 
£1 has been called up on each of 65,000 “A” erence shares, and 
£65,000 has been received. £157,000 is consi paid on 15,500 
“A” preference, 30, C00 B" preference, and 100,000 “О” preferenca 
and 12,500 founders' shares. 


the use which is 


a ae 
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CITY NOTES. 


Тий electric lighting undertaking of the 


Bolton Bolton Corporation is one of the progressive 
Corporation undertakings that naturally seem to have loca- 
кре дал tion in the Lancashire and Yorkshire district. 

ccounts. 


Originally designed by Mr. J. H. Rider, who 
left to get out the scheme for Plymouth, the 
business has been ably developed by Mr. Arthur 
Ellis, who had charge previously of the Southport works. One of 
the most interesting points in the general survey of the position of 
the undertaking is the comparatively small capital expenditure, while 
the works’ costs are at the tame time commendably low. 


GENERAL STATEMENT. 


Public lighting and 
private supply. 


1897. 1898. Increase. 
Total capital expenditure £57,088 267,958 210,215 
Number of units sold ... $41,868 416,635 74.747 
Number of lamps ccnnected... 92,000 48,740 11,740 
Gros revenue .. . £6693 £7,942 21249 
Gross profit ... 48.771 £4,586 £765 
Average price per unit sold ... - 4014. 4°02d. 014. 


A useful feature of the accounts as printed, which might advan- 
tageously be imitated elsewhere, is the setting out on a side column 
of the figures for the previous year, so that a comparison between 
the current and last year’s can bs readily made. One misses, how- 
ever,a detailed capital statement of expenditure, and some particulars 
which are usually given in the last table of the Board of Trade form. 
On the other hand, some useful statistics are published regarding the 
units generated and sold from the opening of the works, the length 
of mains, number and sizs of transformers, and appropriation of 
gross profits. 

From the revenue statement it will be seen that there has been a 
slight increase in the receipts per unit sold, but this is more than 
counter-balanced by a drop in the returns due to sales of fittings, &c. 


Ввукною Srar mur. 


1897. 1808. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of current .. £5,720 401d. £6,987 402d. ‘Old. 
Meter rente 157 114. 919 12d. ‘Old. 
Supply of fittings .. 816 574. 186 43d. — 14d. 
Sundry & 2 23 eee eee: eee eee TS 
Gross revenue £6 693 4 694. 87,942 457d. — 12d. 


The following figures give the detailed particulars of units 
generated, &o. :— 


ори Private, Public. Total. Unaccounted Per 
1897 . . 486,836 331,382 10,606 341,888 131,914 270 
. 1898 560,375 406,806 10329 416,635 132,500 23 6 


The total length of mains laid amounts to 50,870 yards, supplying 
559 consumers, with an aversge of 78 8-0 P. lamps each. This figure 
has remained remarkably constant sirce the beginning of the under- 
taking. The transformers in use vary in size from under 1 xw. to 
over 20 Ew. :— 

Less than 2 kw. S8to7xw. 10tol5 кх, 20-21 KW. 
201 75 14 - 19. 


The large proportion of small transformers must tell against 
economy, and the results are, therefore, exceedingly good, bearing 
this in mind. We believe that Bolton is one of the places where a 
conversion from alternating to continuous supply for the centre of the 
town is in contemplation. 


Совт or Propvcrron. 


1897. 1898, 
Gross, Per unit. Gross. Per unit. Increase, 


Coal so 0 ee 5 0691 49d. £838 48d. – 014, 
Oil, om toren. engine) зә) 23d. 347 „20d. — 03d. 
Balaries and wages incurred s 
= * and ast 999 ‘70d. 1,086 63d. — 07d. 
Repairs and maintenance of 
Bulldings, engines, bollera, | 90 (064. 169 11d. +054, 
dynamos, &с. 
Work,’ cost ees 999 £2,110 1 48d. £2,460 1°42d. — 06d. 
Ren tes and tax us . e Е 
n ipd foment оша 223 164. 249 14d. 02d. 
salaries of man - 
neer, secretary, clerks. 372 268d. 400 *98d. —-03d. 
o. 
uen eral e 
e 
charges, stationery | 5 da аа sod 
surance 
Other expenses 12 014. 66 *04d. + 034. 
Tota! costs * £2,922 205d. £3,406 1:964. 


nee ИЧРЕ» GONE — Ee —— — 


In the costs increases are shown on repairs— till а most moderate 
item —and in “ other expenses,” but а total reduction of nearly one- 
tenth of а penny is effected, leaving the total coste" at less than 
2d. In 1896 & net loss of £270 resulted, which was charged to the 
rates. In 1897 this was turned into a net profit of £918, and in 1898 
no less than £1,205 was left after psying all charges, as shown 
below :— 

Prorit STATEMENT. 


1897. 1808. 
Interest on loans ..  ..  .. £1,443 £1,599 
Sinking fund for repayments .. 1,410 1,732 


Net profit carried to reserve fund  .. is 918 | 205 
Net profit carried to credit of rates. ves 1,000 
£3,771 £4,636 


Gross profit ... 


West India and Panama Telegraph Company, 
Limited. 


Тнв half-yearly meeting of this company was held on Wednesday at 
Winchester House, Mr. W. 8. Andrews presiding. 

The CHAIBMAN said that, as he led them to expect at the last meet- 
ing, there had been a considerable falling off in the receipts as 
compared with the period of the American-Spanish war. The increase 
shown at trat meeting was earned owing to the war, and, as he then 
said, it was impossible to forecast what the futare traffic would be 
after the war was ended. He also then regretted that not- 
withstanding the large reduction made in the tariff more 
than 12 months ago, there was not only no increase in the 
numb riof words exchanged with the British Islands, but an actu: 1 
decrease. He could understand the decreas; in money, but a decrease 
in ths number of words exchanged, in the face of the large reduction, 
was another thing. О? course, it pointed to stagnant commercial 
relations. The report showed that events had not belied their 
anticipations. Not only had they got down to the commercial founds - 
tion, but that foundation had itself sunk down а little. After remindirg 
them that they could expect no progress until the commercial state 
of the West Indies improved, he proceeded to refer to figurer. 
The total for the half-year was £30,929, as against £39,612 for 
the period ended June, 1898—decrease, £8,683. In this £500 was 
included, owing to the Jamaica subsidy not having quite ceased 
in the half-year with which they were comparing, and which, there- 
fore, would appear to show a further reduction, and certain rebates 
allowed to the company were also lowered in the balf-year. Turniog 
to the expenses, there was a small decrease of £212, notwithstanding 
the sum voted to the directors. Expenses of ships and cables were 
rather less. A pretty expensive renewal in the St. Lucia-St. Vincent 
section was charged to reserve. The result of all this was, that they 
were able to recommend the usual dividends on the first and second 
preference, and 6d. on the ordinary shares, carrying forward £379. 
They all wished that this were more, but under the diff- 
cult and discouraging circumstances they had had to con- 
tend with, that was the utmost they could accomplish.: 
It became necessary for important reasons in connection with the 
altered nature of things in the West Indies to reduce the inter- 
national tariff to and from Porto Rico on February 15th last. 
Fortunately, that reduction had resulted 1а an increase—a turn in 
the tide in the number of words sent—last half-year, and this had 
been mainly confined to Porto Rico, which the reduction affected. 
That island was now working under American rule, and the increase 
in the number of words exchanged with it was a decidedly 
encoursging feature. But notwithstanding the increased words, 
the revenue was still left lower than it was before the redaction, 
but it did point to an augmentation of the business 
which was what they had to depend upon. He was sorry to say 
that the ill fortune of the West Indies which bad been so per- 
sistent, had pursued them in the period under review, for the islands 
were again visited with a disastrous hurricane. That mainly affected 
Montserrat, Porto Rico, and other islands. The company voted £120 
for the relief of the consequent distress. Bir Outh Qailter and 
Bir Neville Lubbock visited the West Indies and made recommenda- 
tions to the Government. The West Indian Committee had shown 
themselves to be alive to the crisis, and the Colonial Bank bad 
drawn attention to certain reciprocity arrangements between the 
islands and America, which it was believed would tend to 
very considerable improvement. That was really the crux 
of the position. Their revenues could not improve until the trade 


and commerce of the islands became more active. The Caba Com- 


pany’s action against this company was not on for hearing, andi: 
was not likely to be for a considerable period. The directors felt 
that the only thing was to try and keep t together, not to lose 
ground, but to zoep pegging away, doing their bəst under the circum- 
stances. Those circumstances might improve through reciprocity 
arrangements, and American, commercial, and other management in 
Porto Rico beginning to tell. He did not know if they might 
eventually get a little assistance elsewhere ; that was a card that they 
bad not played, because the V nei gd had not arisen. He moved 
the adoption of the report and the declaration of dividends. 

Mr. Ногмез seconded. 

Several shareholders offered very lengthy criticisms of the action 
of the board in matters connected with the balance-sheet. A large 
ordinary shareholder (1,000 £10 shares), who described the under- 
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holders, whose dividend was only 64. per share, being made to pay 
for sums subscribed to the distress funds. The preference sbare- 
holders ought to bear it. These subscriptions should be voluntary 
from shareholders psrsonaly. He thought the time was coming 
for winding up. Another shareholder thought that the £80, 000 
5 per cent. debentures should be redeemed, and an issue at a 
lower rate of interest made. Objection was raised to the interest on 
investments being placed to reserve account instead of going to the 
credit of the revenue account, while the interest paid for borrowed 
money was debited to revenua. 

The various criticisms having been replied to, the report and 
accounts were unanimously adopted. 


Prospectus. 


YESTERDAY afternoon the list of applications closed in an issue of 
£150,000 4 Lor cent. first mortgage debenture stock of the Oastner- 

i Company, Limited. 99955 subscribed capital of the 
company is £300,000 in ordinary shares. The iseue is made at 102 
per cent., and the stock will be secured by a specific first mortgage 
to the trustees for the debenture stockholders of the whole of the 
freehold land, works, and buildings of the company, and by a first 
floating charge on all the other property rty and assets, present and 
future of the company. The issue is for paying cff debenture loans 
carrying & higher rate of interest, and meeting other liabilities 
incurred in the completion of the works. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have ordered the undermentioned securities to be quoted in 
the Official List:—Aluminium Company, Limited—further issue of 
5.000 shares of £1 each, fally paid, Nos. 60,001 to 65,000. City and 
Bouth London Bailway Company—£150, 000 5 per cent. preference 
stcck (1891), £200,000 5 per cent. preference stock (1898), and a 
farther issue of £225,000 consolidated ordinary stock, in lieu of 
preference and ordinary shares respectively, now quoted. 


The Brazilian Submarine Telegraph Company, 

Limited.—An extraordinary general meeting of this company was 
beld at Winchester House on Friday last. Mr. W. Andrews pre- 
sided. He moved the confirmation of the resolations which were 
passed at a meeting on October 25th. The resolutions were confirmed. 
The name of the company will henceforth be The Western Tele- 
graph Oompany, Limited.” 


The Western and Brazilian Telegraph Company, 
Limited.— Oa Friday last an extraordinary general meeting of this 
company was held at Winchester House, when the resolutions passed 
at an AT general meeting on Ootober 24tb, 1899, were 


confirmed as resolutions. Mr. W. 8. Andrews presided. 
Telegraph Mannfacturing Company.—The directors 
announee an interim dividend on the at the rate of 


6 per cent. per annum, free of income-tax, for the half-year ended 
September 30th last, payable 1st prox. The transfer books of the 
ordinary shares will be closed from 16th to 30th, inclusive. 


Brush Electrical Engineering Company.— The letters 
of allotment in perpetual second debenture stock have been posted. 


TRAFFIC RECEIPTS. 


The Blackpool end Fleetwood 'Tramroad —The receipts for the 
November 11th, 1899, were £182 118. 44. : November 11th, 1898, 


week ending 
£239 178. od.] aggregate for half- year to date, 819,243 15s, 11d. 


* Bristol Tramways and Carriage Company, Limited.—The receipts for the 
November 10th, 1899, vere £3,971 19s. 64.3 corresponding 
eredi 1898, 22,607 16s. Od. ; increase, 2390 Bs. 
The Ca Electric Tramways.—The receipts for p MAE were :—Cape Town, 
£11,602; Port Blizabeth, £4,547. 


The City and Booth London Ballway Comvany.—The receipts for the week 
ending November 13th, were 21,082; November 13:h, 1890, 21,056; 
increase £26. Total receipts for half-year, 1899, £19,406; total receipts 
corresponding period, 1896, 819,300; increase, £47. Miles open, 

week 


{he Dover Corporation Electric Tram me dii ш receipts for the 
November llth, 1899, were £171 14s. Id.; November 12th, 


1800, 2161 184. 4d.; increase, £9 156. Total receipts to date, 1809, 

и штей маз 899, 8; ке, p 41,50 Bs. iue rem. 1599, 4858, 
2 ез О open 

1898, 4,806. Number of oars, 1899, 11; 1906, 11, "yw 


The Dublin United Tram OCompany.—The for the week ending 
Friday, November 10th, were ss follows:—D. U. T. Oo., care, 
4963 103. od.; ditto, electrio cars, £2,732 6s. 0d. ; р.в. D. Co., electric cars, 
ока, total. 28,705 14s. Od.; week last D. U. T. 


yoar— 

iie ohare 6s. 5d. ; disto, ere cere £852 2s. 10d.; D. B. D. Oo., 

ата cars, rs, 7791 . 6d. ; £8,429 8s. 94.; increase, £276 0. 8d. 

1 to die 781 979 168. 1 gate to date last year, £78,908 

increase to date, £8 O76 38. da. Warten :— Тһе mileage open is 39 

miles electrically, б miles y horses, as against 19 miles electrically, 
miles by JOrses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 12th, 1899, were £581; November 16th, 1898, £284; Car miles 
run, 11,947; 1898, 8,604. Number of cars, 1699, 28; 1898, 10, Total receipts 
to date, from April Ist, 1899, £19,474; 1898, from June 27th, 1898, £5,409, 
Miles of track open, 13; 1898, 84. 


Tbe Live Overhead Railway Com —The receipts for the week endi 
November 12th, 18 Mr moahi 10 215684; corre pending week last year 


The Bouth 5 Tramways Com —The veras d tor жесе * 
November 10th, 1800, were £739 198. ; November llt 660 158, 5d. 
aggregate receipts for 45 weeks 480,096 Ja. 2d.; 1898, £28,547 Ua, па, 


Wednesday Evening. 

Wars business continues fairly active in the market for eleo- 
trical supply shares, there is no special feature claiming par- 
ticular attention. Investment orders still show themselves shy of 
coming into the Stock Exchange, and the cloud of dear money hangs 
gloomily on the horizon. Most activity is noticeable in the shares 
of the metropolitan companies. City of Londons, after their rise, 
have been sold, and consequently lost half the 10s. which they added 
to their price last week. Oharing Oross, on the other hand, are 
improving, the old shares having risen to 104 and the Preference to 
61. The latest issue are dealt in at about 10. Nothing fresh can 
be gleaned as to the company's exploitation of the City. 

Proncunoed dulness is the order of the day in London Electric 
Supply and South Londons. Both are pressed for sale, and the 
market does not want to buy either. Pressed for а reason as to why 
the shares should be so weak, the dealers are at a loss for an answer, 
and can only explain it by referring to the absence of buyers. It 
will bo remembered that South Londons were affeoted in the same 
droopy way in the early summer, tu’ appeared to get over their fit 
of depression, it was evidently for a time only. 

Hampstead Electrica are once more being vigorously hawked for 
sale by the same firm of outside brokers upon whose attentions in 
this way we have previously animadverted. The persistent energies 
of the peoplein question call for another strong recommendation that 
the shares should be let severely alone. The price at which they are 
being offered may seem a tempting one to the guileless mind of an 
investor unfortunate enough to have already got some shares at par, 
but, as we have previously remarked, there are no buyers at all for these 
precious investments in the Stock Exchange, although there are plenty 
of only too willing sellers. 

In the telegraph department the most striking feature is a rise of 
10 in Commercial Cable stock, bringing it to 195. This, however, has 
caused less remark than a change of 2 per cent. in Easterns would do, 
so narrow is the market on this side of the water. The Anglo-American 
Companies, it is understood, are doing exceedingly well, and Anglo 
descriptions monopolise a good deal of the miscellaneous market's 


attention. The Deferred stock is recovering some of i's old vivacity, 


and is confidently expected to reach 20 before the anxiously awaited 
dividend is out. For ourselves, we consider that the “B” stock has 
just as much chance, if not more, of rising to 120, at which the retarn 
is exactly 5 per cent. on the money. 

Neither of the Hastern stocks shows much variation. Considering 
how rapid has been the rise in Eastern Ordinary, after its heavy 
fall, there is naturally a lull in the market, pending further 
developments with the coming Pacific cable. Had it not bsen for 
the threatened competitor, there is little doubt but that the company 
would be able to declare an enbanced dividend for the stockholders, 
for both this and tho China company have profited largely by the 
Transvaal hostilities. Bearing in view the unsettled outlook ahead, 
both as regards the competition and scaling down of rates, we shall 
be surprised if either Board launches out into increased dividends 
for & year or two, at any rate. 

Great Northern Telegraph (Copenhagen) shares are being quietly 
picked up, and vague reporta circulate as to the excellent business 
which the company is doing, but no definite information is obtainable 
in the market. 

What little interest is usually displayed over traction issues has 
quite fallen asleep this week. A well-known jobber in British 
Electrics said he never remembered sach a quiet time in the 
shares. They are not offered, neither are they bid for. It would 
seom to require a miracle to make the prices move in one direction or 
the other. Other electric traction concerns are slightly easier. Anglo- 
Argentines can be bought at a shade under the middle price of 4. 
Buenos Ayres and Belgrano are 53, and Calcatta trams marked 83 on 
Tuesday. Blackpool and Fleetwood exhibit no change at 20, and 
Barcelona Tramway shares are a good market in the neighbourhood 
of 18. New General Tractions are lifeless; the price is 4 middle. 

Writing on Wednesday night, as we have to d^, it is, of course, 
impossible to say what effect will be produced upon the market by 
the important meeting of the Marylebone Vestry that will be held on 
Thursday. Dr. Fletcher Little is in the field with an ambitious pro- 
posal that the London Oounty Oouncil should take over the 
whole of the Metropolitan Hlectrio Company's undertaking, 
including the generating station at Willesden, and sub-let various 
pertions of it to the municipal bodies whom the purchase would 
mostly corcern. This would, indeed, be what is familiarly termed а 
“ large order,” but, although it is hardly likely that the scheme will 
be passed in its entirety, it is quite possible that some modified form 
of it will be submitted in due course to the County Council. All this 
should help the market in Metropolitans pretty considerably, and 
holders would be well advised not to part with their shares for the 


present. 
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Closing Ole |. daring oe 
Present Dividends for 
Issue, NAMB, Share. the last three years. bier оошо "Noy isih, 
1806. | 1807. Highest.| Lowest. 
124, 4001 African Direct Telegraph, 4 95 Debs. 888 vs a = .. |100 —104 |100 —104 PA. % 
25,000 | Amason Telegraph, shares 2 Е 3— 4 3— 4 СОР sie 
125,000 Do. . 5 x, Debs., , Мов, 1 1 to 1, "250 Red. э oa e. | 85 — 90 85 — 90 
906, 5001 W Telegraph oes coe ees Stock 2 18а 8 £3 Os 65 = 68 65 FTK 69 68 
8,047, 20 do. 6 Ф Pref. eee ee ee ба 6 6 1164—1174 117 —118 118 1163 
8,047 ‚2901 Я De "T : E - s . [18.9517 — 17 174— 18 18 | 17% 
205,151 | Brazilian Submarine Telegra i %|7%|.. 15 — 1 15 — 1 15§ | 15% 
75,0 ЈО Do. 5 Debs. 2nd series, 1908 ee ee eo [TII 107 —111 107 —111 one ee 
Chili Telephone, Nos. 1 to ae я 23 4 ss 2— 8 2— 8 à 
10,000,000¢; Commercial Cable 8 8 95180 —190 190 — 200 196 
1,882,528 Do. do. Sterling 500 year 4 % Deb. Stock Red. ИА es ... |108 — 108 —106 | 1044 
234,850 | Consolidated Telephone otion and Manufacturing 13% | 1 i i 
16,000 | Cuba 3 $n А "T е zi: 7 8 9 — 10 9 — 10 92 9; 
6,000 10 Ф Pref. .. m vi = ds 10 10 19 — 20 xd} 19 — 20 ei 
12,981 Direct 8 Spanish Telegrap " ‘š na a 4 ine 4— 5 4— 5 éi 
6, Do. do. 10 Сот Pref cae 10 TT 9 — 10 9 — 10 T 
,000 Do. do. 44 % Debs. - тА i ses .. |108 —107% |103 —107% 
60,7101 Direct United States Cable "d з % | 31% | 38% | 12 — 1 12 — 123 124 123 
120, 000 Direct West India Oable, 80 ** Reg. Deb. 855 .. | 100 | ... бе 4. |101 —104 |101 —104 m © 
4,000,000 | Bastern Telegraph, Ord. В i5 aas .. Stock 64% 7 Ф | 7 Ф 157 —162 157 —162 160 | 159 
о р, 3i Pret. Block 100 | ... |... | .. 99 —102 | 99 —102 991 | ... 
? Ф ble August, 1809 5 eee eve TI) Tm eve TIT TI 
паза Do. ort. Deb. Bert due 5 ; 5 ye 117 —122 xd С а ч, ki 
, Eastern Extension 5 and Obina —— h ... Ф | 164— 16 15 16 } 
16,2001] Do 5 % (Aus. Gov. Bub.) Deb., 1900, т че 100 5% 8 % 99 —1089 |99 —108 |... |... 
64,400] Do. do Ege. reg. 1 100, 8,076- ry 5 100 —i08 100 —108 
830,000 4 X, Deb VVV 4 7 4 $ "ів —123 ив 123 . i 
an 5 95 Mort. Deb., EY = 
85,100 { Bastern og cen Deni уе Meche ate RR . .. | 99—108 90 108 |... |... 
46,5001 ро. до. до. to bearer, 2, $44 to 5,500 5 [II е 100 —108 100 —108 ove [TI] 
200 000 x & мо E » Nos. 1 to 8, 000, red. 1909 : ii Vs 191 1006 A е5 7979 s ез 
t bs. age 1 000 eee eee 0 ==. х тт oe oar 
180,227 Globe Татар and tran eae ee ae & 44 5i 114— 112 114— 113 114 | 113 
180,043 6 6 6 154— 16 | 164— 16 1644| 1633 
150,000 аге Northern Telegrap Telegraph, of ар 10 10 10 we | 30 — 81 80 — 82 804 | ... 
89,500 E and Bermuda се E s Bote, j 100. eee [III 000 100 —108 100 —108 eee eee 
17,000 | Indo-Huropean Telegraph n 10 % 10 % 10 % | 48 — 52 ха 48 — 632. | ы | 
100,000] London Platino. Braelian n Telegraph, h, 6 % Debs. ... n. 6 $ 0 7 Es 100 —109 [106 —109 ase I 
71,000 | Montevideo Telephone, Limi EM 1 to 71,000 ... s. i " і- i à T eee 
84,000 Do. rr ' 5% Pref., Nos. 1 to 84,000 б к — 1 1 
400,000 | National Telephone, 1 to 400,000 ^... — «« — ane 535 6 6 5 — 5 5 — 5} 54 53 
15,000 Do. 6 Cum. lst Pret. eee eee eee 6 6 6 14 — 15 14 -= 15 004 
16,000 Do. 6 % Cum. 2nd Pref. ... 6 6 6 14 — 15 14 — 15 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 260,000 5 5 5 5}— 53 51— 5 % 
1,829,411 Do. 5 Deb. Stock Red. 8425 | 88% | 84% 100 —102 100 —102 | 1014 | 1001 
100, 0007 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... 4 4 108 —106 |108 —106 ove 
11,889 Reutez's cos ese ooo soo soo өөө 5 5 • 7 po 8 7 = 8 eee 
se 000 аас Cables Trost eee 000 000 000 soe %, eee • 129 —184 129 —184 20 
9 nitod Do Plate Pg same eee ИТ [TII 5 6 000 ° 
151, 7881 5 % De ebs. TT eee eee eee 5 ee 106 106 105 —108 oe 
200,0007} West ficos кан 5 Y De 5% Ф |... 99 —102 99 —102 100 ove 
80,008 Weat Coast of America, Nos. 1—80,000 and. 58, 001—868, 008 eee eee эзе 1— 1 i— 1 200 eee 
150,000 Do. do. 4% Debs., 1—1,600 gua. Bras. Bub. Tel. [1 ee 006 102 —106 102 —106 0 eee 
880,521 | Western and Brazilian Т ph 4% Stock Red. ... "m 5 . [104 —107 1104 —107 . 
88,821 | West India and Panama ph ... svi ei в 1 i vs 11— 18 11— 18 14| ... 
84,568 Do. do. до. 6 Y Oum. 1st Pref. ... 6 6 .. | 10j— 108 | 10j— 102 es 
4,000 Do. do. 0 Oum. 2nd Pref. eee 6 6 900 9 сате 10 9 == 10 eee 
80,0001 Do. do. 19 » Nos. 1 to 1,800 8 5 eee 105 —108 105 ——108 eee ИІ 
188, 1001 Western Union of U.B. "elegia 6% Ster. Bonds eee 6 6 [Ix] 98 —108 98 —108 006 eee 
ELECTRICITY SUPPLY COMPANIES. 
| 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 51... 14 6% 9.— 8 71— 84 81 
000 0 . and 8 3 1X Onm. Pref. TII b 7 @ Г * A - loi i — 1 10} eee 
3 haring Oross trand lectricity u 00е ove 5 6 8 — — eee 
20,000 Do. do. do. do. Ah Oum. ез 5 eet oes eee 6 == 54 — 6} 6 6 
84,000 |*Chelsea Mlectricity Bupply, Ord з 5 5 6 6 5 8 — 9 8 — 9 
100,000 Do. do. Deb. Stock Bed... Stock 4% | 43 .. 111 —118 111 —118 112 
60,000 | City of London Blectrio Lighting, К ,001—100,000 ... | 10 | 7 % 10 6 111 124 | 11j— 12 1113 118 
40,000 Do. 8 Cum. Pref., 1 to 40 10 | 6 6 6 18 — 14 18 — 14 1 
400,000 Do. Deb. Stock, Pon ea lise, at £115) all paid „..|565% 8 ^ 125 —180 [125 —180 
40,000 | Oounty of Lon & ue —40,000 | 10 " ni! | 10 — 11 101— 111 11 1083 
20,000 Do. do. “Оол жоо 1016$ 16% 69% 13 — 14 18 — 14 
200,000 Do. 44% Deb. Stock, Prov. 6.5, (all paid) Rd. ose | coe | oes *. |111 —114 111 — 114 | 112} 
26,100 Wdmundsons Bleo. Corp. [T1 Ord. Bhares seo 5 eee b % q % 5 — 5 == 
110,000 | London Electric Supply Corporation, Limited, Ord. 8| .. e| 8)- 4 Bi— 83i 
48,050 Б, до. 6 B Pref. 5| ... 6% 
peg x пос RA a " p: 495 1st Mt. Db. Stock Rd. |Stock sy 6 W s% De Tk 113 Er 1165 15 : 
, etropo eotrio п ' 01 to 62, 600 eee өөө 10 — xm 16 
009 D Nos. n to 85,000 i 10 T á ma 17 ED i E РАХ d» 
, First Mortgage Debentare 8 TEE | S. 117 — — Vis ivi 
0,452 | Notting Hill Rleotrio teh hting "v ‚| 104 6 6 % | 154— 163 | 154— 16} Т, S 
81,980 Bt. James's and Pall ar озо Light, Ord 5 1035 [14 n 153— 10h 154— 164 164 | 16, 
20,000 Do. 7 96 Pref., 20, 081 to 40,080 5 7 7 7 9 — 94 9 — 9 ar, wee 
65,000 | South London Bleotricity ЕЕ Ord., 24 paid ivi беа 5 | a заб kis 82— 4 8)— 4 813 310 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 wo) 519% |123 Ф 12 & 14—158  !14&— 15] | 151 W 
* Bubjeot to Founder’s 8b otetions on Liverpool] Stock Exchange. 
Шай otherwise ceased ull shaves are Tally paid. { Dividends i преса ores Me саа 
Dividends marked § are for a year consisting of phe lattor pari of ene year and the Gret part the next, 
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SHARE LIST OF ELECTRICAL COMPANIEBS-—Oowtinued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 
Btock Business done 
Present um or Dividends for Quotatie duo during week 
Issue. ч TE the last three years. ov. Sth. Nov. 15th. e 1899. 
1 Highest. | Lowest. 
60,000 Aluminium A” shares, Nos. 1—60,000 ... — wag 1/10 % 10 9€ ... 22— 8} 22— 3} age s 
90,000 Do. 41 & Ist Mort. Deb. Stock Red. Ses ee. [Stock ‘a 95 —100 95 —100 ni dea 
80,000 | British Blectric Traction sis ..| 10 М spi 6 Ф 164— 175 161— 173 17 Еи, 
30,000 Ро. до. ; % Cum. Pref. 80,001 — 60,000. 10 - TA .. | 18&— 14 134 — 14 14 18j 
200,000 Do. do. 5 % Perpetual Debenture Stock ... Stock РА *. |1126 —129 [126 — 1929 1274 | ... 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ... aes 5 „ |11 — 12 11 — 12 905 
27, 500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 . 5 ue i eas 6}— 63 í 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000 8 | wil 3 5 $ li— 23 li— 23 T 
90,000 Do. do. Non-cum. 6 V Pref. „1 to 90,000 24 t % 6 6 21— 24— 213 25 
125,000! Do. do. 4$ 44 Perp. Deb. Stock Stock ; 110 —116 110 —116 S ~ 
50,000 Do. do. 2nd Deb. Stock Red.. Stock 104 —107 |104 —107 i с 
20,000 | Callender’s Cable onibus shares, Nos. 1—20,000 ... 6 10 * 14% 16 1 18 — 14 18 — 14 133 
90, 000 Do. do 4j % let Mort. Deb. Stock Red. |Stock .. |113 —116 113 —116 Sek T 
85,250 Central London Railway, Ord. Shares eee ees [rr] 10 eae ees ee 101— 102 101— 10} 1 104 oe 
178,808 Do. do. do. £8 pad es 10 | ... a as as 200 к 
61,083 Do. do. Pref. half-shares Nn 5| un ds as 44— 65} 4— 54 54 5 
71,447 Do. do. Def. do. T» sae To - sisi 5 — 5 — 53 fis s 
680, 000 v and South London Railway  ... Stock 149% 1%] 28%] 63 — 66 68 — 66 64 » 
22,600 | Do. do. Ord. shares, Nos. 1 to 22,500 „| 10| .. TA 01— 6 64— me , 
82,098 pn UE MM vee 8| .. ë ; 8j— 4 84— 4 
. 5 let Mort. Reg. Debs., 1 to 900 of | EN 
100,000 £100, and 901 to 11 ,000 ot £50 Red. ees eee ese 0 100 —108 100 108 00 
99,261 dison & 8wan Utd. El. Lgt., «А? shares, £8 pd.1to99,261 5 6 6 2— 4 2— 2i i - 
17,189 Do. do. do. wA" Shares, 01—017,189 5 5i 6 6 4— 6 4— 5 155 " 
844,023 Do. do. do. 4 95 Deb. Stock Red. | 100 | ... ке .. | 95 — 97 95 — 97 r... ju 
112,100 | Electrio Construction, 1 to 112,100 ... is 892 Vis 2| 6 $ 6 $ 6 @ 2— 2i 2— 2} ЕУ Е 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000  ... 2| 7 7 7 8 — 8i 8— 8 Vus is 
140,800 Do. do. 4 рер Ist Mort. Deb. Stock ees Stook TTI eee TS 104 —107 104 —10 7 TII et 
91,196 | Elmore's Patent Copper 1 ваа » 1 to 70,000 ... ssi а ous са vis +— 4 1— i vi ies 
9,6001| Greenwood & Batley, eT V Cum. Pref., 1 to 9,600 ..| 10| 7 7 7 11 — 18 11 — 18 i jet 
15,000 Henley’s (W. "do Telegraph Works, Ord. ... b ..| 10 | 10 12 14 - m Ее iie 
8,000 Do. do. 7 у 4 Pref. eee 10 7 7 7 Ir poe * eo 
50,000 Do. do. 44 Mort. Deb. Віоск... Stock 437 43%] .. 111 —114 111 —114 у ee 
50, 000 India · Rubber, Gatta Percha and Telegraph Works ..| 10 | 10 10 10 Ф| 21 — 22 21 — 22 214 | 213 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 |... así .. |100 —104 1100 —104 1024 | 101} 
87,600 FB. Overhead Railway, Ord. өө [III eee eee 10 2] 8} 81 91— 9 0 — 9 eee ooo 
10,000 do. Pref, 210 paid ..  ..| 105 5 5 Ф| 131— 133 | 18}— 18$ | ... | 
87,850 Telegraph Construction and Maintenance . 5.13215 15 15 87 — 41 — 41 874 | 37 
150,000 O. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . 100 TII 00е еее 108 —106 103 —106 TII | ee 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 ... B us is РК 94— 9 92 Saas asa 
18,400 Do. do. 65%Cm. Prf. Nos. 6,601 Чо 20,000 5 sa 5— 6 6 КЫ ЖО 
540,000 | Waterloo and City Railway, Ord. Stock eee Cry) eee 100 T7 ees 8 `% 101 —104 101 —104 | * 


N Dividends каны for а year consisting of the latter part of one SERE ane tbe’ first nc 0 0 ires Ma ee y pus 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Ilectrio Supply, Ordinary 25 (fully paid) 8—10. Kensington and Knightsbridge Electrio Lighting, Ordinary Ap 
Brompton and Kensington, 44% Debentures of £100, 105—108. £5 (fully 


d) 12—18; 1st Preference Cumulative 6%, #5 
National Hlectrio Free Wiring, 7 paid, 1— J. (f: y paid), 72—72. Debentures, 101—107. Dividend, 1808, 
Smithfield Market Electric, 1— Bhares 10 


eT. Parker, £10 (fully paid), 183. 
Bank rate of discount 5 per cent. (October Sth, 1899). 


MARKET QUOTATIONS, Wednesday, November 15th. 
METALS, &о. (continued). This week. | Last week. [1nc. or Deo. 


* From Birmingham Bhare List. 


Increase or 
CHEMICALS. &o. This week. | Last week. | Decrease, 


f Ebonite Rod ee ee ee per Ib. 8/- oe 
a Acid, Н drochlorie өө ee per сть. 67 Ln ee f ," ee ° ee per Ib. 6/- эө 
a „ Міо ec о per ou. o . ae g Copper ә per ton &tb £1 dec. 
а Ба „ POT OWS. Bay. 500 ea f ^» Wire (basis price) .. per lb. 10. .. 
a н Salpbario . eo o, рег от. 5/ b ie f n oo c „ per ton £1 dec. 
а Ammoniao, Sal oe per owt, 40'- 40"- i „ Rod oo ee per ton £85 £1 dec. 
в Ammonia, Muriate (orystal) ee рег ton 459 2.9 è с German Silver Wire .. .. per lb. 1/6 .. 
а K ee рег ton £91 #57 . Gutta-percha, © eo der lb. 77 
a powder .. .. per ten 4610 £61 oe А India-rubber, Para fin por Ib. 4/4 к 4/6 | 4/8 te 4/54 Ad. to Id. ine. 
e Bisalphide of Carbon .. . per ton 416 415 ae 1 Iron, Charcoal .. рег ton 418 418 
в Borax ИД" .. porton | 41610 416 10 js $ „ Pig (Cleveland warrants) per ton 70/74 60/1044. Od. inc. 
«Bensole(909) .. .. .. Fer gal. qj- 46 ii 6. Forgings, socording to sise per ton | From 411 
& и ( lo) e ee per gal. 6 6 ee t н Scrap, vy ee ee per ton 60/- to 55/- 
в В t6 .. ee e per £925 10 £26 10s, dec. L| » Wire vanised No. 8.. per ton £14 6 
а Ni oe e ee per ton £25 £26 E 9 Lead, E Ingot .. per ton 417 12 
ете Peronda а ; е - ен 40 10 47 10 2: е модал Wire NO 98:7 : Ib. i: ү s 
а н 6 . ee e ee m 0. ee a 7: Ын 
a Methylated Spirit iie oat gal 2/9 9/9 ui g Mero per be 'e| £9 "7X6 3,6 inc, 
а Нарды vent (90 ?/, at d мг» (in original cases), small рег lb. | 34. to Я 
ее > рег gal. 6, ee 4 ,» n medium per lb. 1/9 to.2/9 . 
а Potash, romate, . per lb. ри 4 large per lb. | 8/6 to 7/6 А 
а „ Caustic (16/80 °) .. per ton ea d баьо Bass Дыш per lb. | 1/1 to 1/4 . 
a Shade 0 „. 2 ben. б [7 i: Р N abest per Ib. fom. 13) н 
.. poro . - oe Р н. А From . 
« Bulphate of Magnesia ee per ton 64 10 £A 10 ee o Platinum A ee раг or OZ. £8 11 . 
« Bulphur, Sublimed Flowers .. per ton 46 е6 is Bilicium Bronze Wire per Id. 10jd. to 1/3! " 
: ” oe eo 68 par ко asio = s сва, Magnet, aco'd’g to deso'p'n p. ton . ] e 
ee r ee ee ео oe 
& Bod, Салай (whe 10°.) 2 per ton 4110 41 10 D Tin bloai +.” M Ж, ди рег ton оа . 
ee per eo * о ee e e . Ed 
n " Bichromate, casks eo per lb. 914. 914. ^ wire N 16 .. ber Ib. 111 .. T 
METALS, Фо p White Anti - friction ar 
. % White Ant” brand .. рег ton оо £10 810.10 £10 . 
Aluminium Wire, in ton lots.. per ton 4994 Я j Yarns, Cotton, le 101b, bundles pr Ib : T 
lue Sheet, in ton lots.. per ton 4191 £191 j » T lea. . per lb. : . 
P Барро masa! QEON oe .. Der ton | £90to £160 | £90 to £160 j » Hemp 8ріу 10 1а. .. per lb. 83d. 
в Brass (rolled metal & to 12”) basis per Ib. sa. : s J n " N per ib 411. 
€ „ Tube(brazed) ..  .. per lb. 10d. 1 44. dec. Д Jute, 180 Ibs. гот per tor £14 
» Wire, basis ee .. per lb. 84d. 85 k Zino, Sheet (Vielle Montague bnd.) p. | . £96 
Часа црва supplied b Quotations su Quotations supplied b 
essrs. G. Boo Boor 7А Со. f The he as a Gutta-Percha, and * Messrs. Morris Ashby, Limited. 
> The he British Aluminium Company, Lid. Te sap ош Сорау, Lid. т Mosars. W. T. Glover & Co., Led. 
c Mesars. Thos. Bolton & Sons, Messrs, n Messrs, Р. n & Sons. 
d Messrs. F. Wiggins & Sons — à i, o Messrs. J Mathe & Co. 
t Messrs. Bollin P The Phosphor Company, Lu 


Í Moure, Henry d Feo & Oe. 
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VELVRIL: A NEW SUBSTITUTE FOR INDIA- 
RUBBER AND GUTTA-PERCHA. 


Tus rapidly extending use of psper insulation for underground 
cables of all types is causing the question of rubber supply and price 
to become of less importancs to cable manufacturers, but rubber is 
still used in large quantities for deep-sea cable insalation, and, there- 
fore, the discovery and manufacture of an artificial substitute for it 
cannot be without interest for a large proportion of the electrical 
engineering profession. 

Оа Monday evening, November 6th, Mr. Walter F. Reid. F. I. O., 
read a paper before the London Section of the Society of Ohemical 
Iadustry, in which he described the manufacture and uses of а new 
rubber substitute, called Velvril.” Alluding to the possibility of 
the demand for rubber exceeding the supply of the natural product, 
Mr. Reid stated that the consumption is now estimated to be 60,000 
tons per annum. The exports from Para show the greatest increase, 
the total shipped from this pe in 1898 having been 25,000 tons, an 
advance of 3,000 tons npon the total for 1897. The Singapore variety 
of natural rubber shows, however, no such advance, and in 1898 the 
exports from this only amounted to 2,600 tons. As this is the 
material most suitable for cable insulation, and as the last cable laid 
to New York required over 500 tons, or one-fifth the annual output 
for insulation, the situation of the cable manufacturer with regard to 
the supply of natural rubber is seen to be somewhat anomalous. 

The new substitute for rubber is а mixture of nitrated linseed, or 
castor oil, with nitro-cellulose. The nitrated oil is prepared first, and 
is then mixed with the nitro-cellulose. A homogeneous mass is 
obtained, the elastic and other p es of which can be greatly 
varied by alterations in the proportions of the two constituents, The 
proportions whith yield a prodact most closely resembling Pera 
rubber are two pints nitrated oil and one pint nitro-cellulose. Castor 
oil yields better results than linseed oil. The elasticity of the pro- 
duct is 25 cent. Its durability is greater than that of rubber, a 
sample of the product, after three years’ exposure to all the vicissitudes 
of the English climate in the author's garden, having shown but 
slight marks of deterioration. The uct can be moulded under 
heat and pressure, or it oan bs worked by dissolving in any suitable 
solvent, and then evaporating the solvent. When used for coating 
cables, the artificial product may either be applied in the form of a 
thick paste, the solvent being allowed to evaporate after each coating, 
or the solid prcdact may be applied directly with the aid of heat 
and a pressure of 15 tons per equare inch. The author considers that 
the latter method gives the best results. 

Velvril may also be applied as а tape-wrapping of thin sheet, in 
the same manner that rubber is applied in the present method of 
cable manufacture. | 

Velvril is superior to vulcanised rubber, in that it is without action 
on copper. The author showed samples of copper wire coated in the 
manner detcribed— with velvril —but he did not give any insulation 


tests of the new material, and in response to inquiries, stated that . 


farther experiments upon this use of velvril were in progress. The 
greater portion of his paper was devoted to the other applications of 
velvril,a mere enumeration of these showing the wide possibilities 
of the new substitute for rubber, F the prica at which these manu- 
factures can be sold will permit them to enter into keen competition 
with Ghose produced from other materials by the older method of 
manufacture. As Mr. Raid studiously avoided the subject of cost in 
his paper, one may be excused for remaining somewhat sceptical on 
this point until farther information is forthcoming. 
The applications of velvril discussed by Mr. Reid were as follows: 
Machine belting, portmanteaus, camping-out sheets, loin cloths for 
horses, balloon materials, hose and tubing, carding wire foundations 
Н 1 rollers, floor covéringe, painte, enamelled leather, and 
shing ; | 
As the production of this new material bas already entered upon 
the manufacturing stage, Mr. Rid was able to exhibit samples of its 
application to all the uses named above, and he als» informed his 
audience that these were but a selection of the producta turned out by 
the velvril factory at Streatham Common, S. W. ; 
Ia the discussion which followed the reading of the paper, con- 
siderable attention was directed to the question of the exploeibility 
of the artificial material, and of its readiness to become ignited, but 
Mr. Reid assured the inquirers that velvril" was non-explosive, 
and not more inflammable than other organic products. A rubber 
manufacturer present tried to obtain definite information as to the 
cost per pound of “ yelvril," bat Mr. Reid refused to be drawn upon 
this point—perhaps wisely. 
T'he full report of the paper and the discussion will appear in the 
November issue of the Journal of the Suctety of Chemical Industry. 


FUEL CONSUMPTION OF ELECTRIC 
TRACTION ENGINES. 


TRE Street Railway Review publishes in ite special issue a paper on 
the fuel consumption shown by & number of te:ts made by Prof. 
Carpenter with a view to pointing out the effect of condensing, &c., 
on economical performance. The number of tests embodied is 35. 
No duty is more variable than that called for from traction engines 
on street railway work. Simple non-condensing ergines show an 
economy but little less than that usually secured from this class on 
ordinary and more steady work, or about 343 lbs. of steam per E P.- 
hour, and 4°63 lbs, of coal, the best result on a steady load being that 


of rated 


corresponding to about { cut-off, aud being 27 lbs. of steam per 1. . 7. 
hour, any other load, greater or smaller, increasing the consumption. 
An interesting and instructive carve shows how the increase of steam 
varies with the load. The total steam per hour increases faster than 
the increase of load, the curve of steam per LH P.-hour showing 
slightly over 27 lbs. at 120 K. P., and 30 lbs. at 150 K. P., 44 Ibs. at 160 


EP., and 643 Ibs. at 40 H. P, the total steam increasing faster than the 


increase of load. The total results of all testa show a steam con- 
sumption for this class of engine only 25 per cent. higher than when 
working under most favourable conditions. The curves given were 
obtained from tests of a straight line engine, 14 inches х 14 inches 
х 210 revolutions per minute. The straight line engine of Prof. 
John Sweet is perhaps the best finished of any horizontal engine 
made, In respect of finish and also of design it is a remarkable ex- 
ample of careful design and scientific construction. 

The average of all simple non-condensing engines with slide valves 
shows 351 lbs. of steam per HP-hour, or, neglecting one engine 
which was in bad order, 343. The average power developed was 
542 cent. of the rated capacity, and the steam pressures 90 to 
1201 The figures are useful іа other ways as showing the load 
factor and pointing to the necessity of keeping engines of moderate 
cylinder dimensions so as to be of economical sizs over the greatest 
amount of work. 

The same class of engine, but with Oorliss gaar, showed an average 
steam consumption of 28 3 lbs. per 1m P.-hour and a load factor 50 3 

mpg rem but only three engines come into this list. Non- 
condensing compound engines were four in number and did not 
show much improvement upon the first class, the average of the two 
best being 32:28 lbs. of steam and the load factor 51 to 627 per 
cent. The engines were from 400 to 1,250 m.r capacity. While the 
simple engine therefore is only 25 per cent. below its best perform- 
ance on steady load, the compound falls 40 cent. below its 
economical performance, and is therefore but superior to the 
simple engine for traction work. 

As soon as condensing is applied a great difference is seen. Oom- 
pound condensing engines show an average steam consumption of 
23 96 lbs. or, if extremes be eliminated, of 24 26, with 1 factors 
32 to 47 per cent. The average of the middle four is only 227 lbs, 
a 7 may bs taken as most probably correct for this class 
of en 


Taste I. 


Cost per н.р. shillings. 


— - — — 


, Boller TD ae шг : Cost 
P. i 2 м of 
Class of englae. per ó 12 z 2 8 A. 500-117 
engine & X B ES Е: uz plant 
g а |“ m$ 


Non-Oospansing— | | 
1. Simple slide ... 1135 320 544; 80|100 1144 £2,860 
2. Simple Oorliss ...` 933 480 448| 80 200 120 8 


3. Oompound slide... 1 000 | 440 480 116200 1200 3,000 
Сонрюнаша— | | 

4. Oompoundslide... 75 440 360 160 240 1200 3,000 
5. Compound Corliss 602 64 00 ane 160 240 1330 3,325 


As most makers will ‘such engines to run on 18 lbs. of 
steam under steady load, and many such engines have worked with 
as little as 15 lbs., it appears that the loss due to variable load is 
80 to 40 per cent. Озе of the engines in this list actually did show 
as little as 16°7 lbs. These engines had simple slide valves. With 
Corliss or similar gear the steam consumption only averages 18 8 lbs. 
On steady load such engines can be expected to run on 16 lbs. per 
I.H.P.-hour, showing а loss of about 20 per cent. due to irregular load. 
The load factor varied from 27 7 to 72 par cent., and it is observed 
that the evaporation per pound of coal is better than in the lower 
class of engines—evidence clearly of a generally better class of station 
and superior men and probably of better fuel. 

Omitting one test not on all fours with the other seven, the average 
steam is 18:25, and the coal 2 36 Ibs. per 1 H P.-hour. l 

Assuming a boiler horse-power to moan 30'4 lbs. of steam, the 
author has given a table showing the cost of 500 н.р. of plant for the 
different classes of engines reviewed. (See Table I.) If the author's 

remises are right, it appears of very little ure employing anything 
ese e than compound slide valve engines, the enhanced 
cost of which is balanced by the smaller boiler power required. It 
will be observed that boilers are considered to be worth 48s. per E р. 
when erected. This would bring the cost of a cashire 
boiler evaporating 8,100 lbs. per hour to about #2650, figure which 
is at least £100 or £150 below the cost of a high class boilsr of that 
type placed on its seat and bricked in. For capitalising values ccal 
is assumed at 8s. per ton of 2,000 lbs., and the day is taken at 18 
hours. To the fuel cost per u.P.-year are added fixed c ‚ &o., 
equal to 8 per cent. of the cost of the plant. On this basis the tota 
cost per H.P.-year for the five classes given in Table I. works out as 
follows for the 18 hours’ day :— 


Taste II. 
Class. Shillings. Class. Shillings. 
1. Average * 19084 4. Average *. 9504 
Best ... .. 129°96 4. Best e. 7264 
2. Average 100 82 5. Average .. 72 48 
2. Best ... * 88°80 5. Bast ... *. 5781 
8. Average .. 11816 


The facis appear, from these figures, that no station can afford to 
purchase and work simple non-condensing engines of any type, as 
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compared with the compound condensing engine, and that the best 


при this latter class give better financial results than any other 


; 60 much so, indeed, that no other inferior class саз even be 


considered for power house work, though why the author should con- . 


sider low speed of rotation to be also essential is not very clear. 


PHYSICAL SOCIETY. 


Orpisany MagTIMG held in the Physical Laboratory of the Central 
Technical College (by invitation of Prof. Ayrton), November 10th, 
1899. 

Prof. Lopes, F. R. S., President in the chair. 


Mr. F. S. Srruns read a paper on Comracr ELEcraiorry.” 

The object of the paper was to determine, in a more satisfactory 
manner than has hitherto been sure Arie the part played by the 
medium in the potential differenoe which arises when two dissimilar 
metals are put in contact. The first experiments were made with a 
piece of apparatus used by Profs. Ayrton and Perry about 20 years 
ago. This apparatus, in which the metals in contact are capable of a 
rotation of 180° about a vertical axis, and ‘are placed between two 
vertical inductors connected to a quadrant electrometer, was after- 
wards considerably improved, and the compensation arran t of 
Lord Kelvin was introduced, so as to measure the potential differ- 
ences by a nnll method. The metals first used were platinum and 
zinc, but on account of the low melting point of the latter metal, it 
by aluminium. In order to try and remove the air 
sheets which cling to the surfaces of the metals, the tube was 
repeatedly hoated and exhausted. The potential difference between 
the plates was found to gradually fall as this was done. It was 
proved that this was due to the oxidation of the aluminium, for on 
cleaning ite surface, the original effect was again obtained. Attempts 
were then made to remove the oxygen by displacing it with hydrogen, 
but after four washings with pure dry gas, and at low pe there 
was still enough oxygen left to completely oxidise the aluminium. 
The oxide of aluminium is not decomposed by hydrogen at a bright 
red heat. It was therefore decided to substitute iron, and burn out 
the oxygen with hydrogen, by encasing the lower part of the appa- 
ratus in a copper tube, and heating to bright redness with a blow- 

ipe flame. By this means the value of the Volta effect between 

and platinum, in an atmosphere of hydrogen, was found to be 

0°6 of a volt, the platinum being tive to the iron. This resulé is 

diff thay both in magnitade and sign to that obtained when air is the 
medium. 

The CHarRMAN sald he had given the subject of contact electricity 
some attention during the last 15 years, and the author had performed 
a valuable series of experiments which he should bave liked to have 
seen done several years ago. He had always felt that a vacuum 
would never get rid of the condensed air films. The burning out 
prccess used had provided the most reliable results upon the subject. 

Dr. LaBrELDT pointed out that the action of h оса upon ferric 
oxide was a limited one, and that it was impossible bring about 
complete deoxidation in that manner. Ata dull red heat, the ratio 
between the water vapour and oxygen present is about 20 to 1. 

Prof. Ривву expressed his interest in the experiments, but said 
ET had not affected his opinion upon the nature of the Volta 
e 

Prof. ABusrnona sald he was not wholly eatisfied with the reeults, 
although a substantial approach to a solution had been made. The 
author had fully realised the diffculties of the ex 


had treated the matter as a surface effdct, and һай not guarded 
against moisture. Gases must be both dirty and moist before chemical 
acticn can take place, and we cannot expect to arrive at a solution of the 


periments repeated 
im precautions had been taken to remove nitrogen from the appa- 

as. | 

Pecf. S. P. Тномрвох said he had recently taken part in a discus- 
sion apon the subject with some earnest followers of the old contact 
theory. They uphold that the property of metals which determincs 
the potential difference when two are put in contact is as fixed and 
definite as other physical 1 such as density, and that the 
poten ‘ial difference observed in air is approximately the same аз the 
true potential difference. It has been agreed to call the former the 
apparent potential difference. Prof. Thompson said that the real 
Volta effect was near to the effect observed in air. In circuits formed 
of motais, there are other electromotive forces of the order of a 
millionth of a volt. The chemical electromotive forces in a circuit 
are of the order of a volt, The value of the Volta effect derived 
from thermo-dynamical considerations corcerning the Peltier effect 
is much smaller than observed chemical potential differences. If, 
however, we take into account not oniy the Peltier effect, but also the 
Thomson effect, we will bave other terms entering into the equations 
which may tend to give a value more nearly «qual to a volt. Prof. 
Thompson said that, in observing chemical E.M.Fs., the Peltier effects 


did not come into the question, because of their smallness compared 
with the value of the chemical eff:ot. : 

Prof. Par pointed out that the Peltier effect was not distinct 
from the Volta effect, but was simply the differential coefficient of it. 

The Onareman said that, if a circuit containing Peltier effects were 
treated thermo-dynamically, as if it were a reversible heat engine, we 
could arrive at an equation connecting the value of the Peltier ¢ffects 
with the rate of change of the whole electromotive force in the circuit 
with temperature. The electromotive force which changed was not 
necessarily the Volta effect. 

Prof. Parry said he thought it was. 

Prof. AYRTON sug that advance might be made in the theo- 
retical side of the question if the chairman were to put ia writing 
his objections to the statement that the Е M. F. concerned was the 
true Volta effect. The extent of the Peltier effect proves the varia- 
tion of the Volta effect with temperature, but because it is small it 
does not necessarily follow that the Volta effect is small. Where the 
Volta effect is a maximum or a minimum the Peltier effect vanishes. 
The experimental work of the paper didn’t go far enough to convince 
bim of the nature of contact electricity. Before we can ore. to 
prove anything with respect to the two theories, we must be to 
get a change of events. That is to say, we must be able to 
change our surfaces and media in a perfectly definite manner so as 
to be able at any time to return to the particular state from which 
we started. 

Prof. EvmamTT said that as the variation in the tial differ- 
ence between two metals in a medium was probably due to slow 
chemical action which caused the metals to become less and less sus- 


portant. 

Prof. OALLENDAB expressed his interest in the surface character of 
the effect and its independence of the manner in which the plates 
were touched. | 

De. SrANSFIELD suggested gold as a suitable metal to be experi- 
mented on because of its non-oxidisability. 

Mr. Вргивв, in replying, referred to Dr. Lshfeldt's assertion that 
the whole of tbe oxygen cannot be removed by h Ia his 
experiments, however, there was very little ferric oxide and a large 
quantity of hydrogen, and although it was parse that al! the oxide 
was not reduced, still a large portion of it was. The experiments 
were to be carried on, and attempts would be made to get а cyclic 
effect. 

A paper on “The Heat of Formation of Alloys” was postponed 


until the next meeting. 


THE ELECTRIC v. THE STEAM TORPEDO 
| ВОАТ. 


Wax all the world is watching with interest the application of the 
steam turbine principle to torpedo boats and similar vessels, it is 
interesting to find someone who will come forward and champion the 
claims of a vessel which is to be propelled entirely by electrical 
means. Mr. Charles T. Ohilds, in а recent issue of the American 
Marine Engineering, has brought forward a bold pro for utilising 
electricity for torpedo boats. He approaches the subject from quite a 
different point of view to that held by naval experts in this country. 
The naval authorities of Great Britain, in their designs of a torpedo 
boat, have in view the necessity of makiog it a sea-going vessel, 
which can be relied upon to act ia copjanction with а fleet, or may be 
expected to act quite well singly. We believe, also, that the work of 
a torpedo boat is occasionally diversified by using it as a despatch 
boat, or fulfilling some of the multifarious duties which occasionally 
fall to the lot of the smaller vessels of the rev Bat it will be 
seen how widely different are the opinions of Mr. Ohilds, when he 
states that it may be laid down as an sxiom, that a boat built for 
torpedo service has to be so specialised as to be unfit for any other 
duty. He also adds that the sea-going cruising torpedo boat isa 
sort of anomalous contrivance, developed out of the struggle for high 
speed, and is not, properly speaking, a torpedo boat at all. It is 
hardly necessary, however, to go very deeply into the reasons for and 
against the use of torpedo boats for various purposes; but it may 
bs observed that the different requirements cf various nations caa 
alone decide the type of boat. There is little doubt that Mr. Ohilds 
brings some damaging conclusions the steam-driven torpedo 
vessel; everyone will admit that one cf the essentials of an ¢ fiicient 
torpedo boat is that it should be, as nearly as possible, invisible, aod 
no one would seriously doubt that the risk of discovery is much 
greater if a torpedo boat is emitting smoke; more, the smoke-stack 
iteelf will be a more or less conspicuous object. At the same time, 
we do not think that even a steam-driven torpedo boat will very 
frequently show flame under forced draught. To quote Mr. Childs 
own language: А steam torpedo attack may be converted into а 
sort of merry torchlight procession, considerably more dangerous to 
the attacking party than to the attacked." . 
No doubt a night attack by torpedo boats is very likely to be dis- 
covered by the vagaries that might arise in steam-driven vessels, but 
we seriously doubt whether the engines that are placed on torpedo 
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boats are quite so noisy as Mr. Childs would have us believe, though equivalent of the lime salt, and this is a very powerful ment for 
we are quite prepared to admit that a the contention that the salt is really bicarbona By ad caustic 


кшш cg would render 
the attack nugatory. Obviously these criticisms of steam torpedo 
boats are leading up to a suggestion of some other means of propul- 
sion, and the sum total of Mr. Ohilds’s contention is, that steam 
should be replaced by accumulators, and he makes ont a distinctly 
good case for the electric boat as against steam. If the torpedo boat 
can rely apon its accumulators, it ought to prove an efficient aid, 
y in repelling attacks; at the same time, the chief objections 
that arise in one's mind are, that an electric torpedo boat hasa limited 
range of action, and it would be unable to travel far from land, or it 
must always remain under the convoy of a larger vessel, from which 
it can obtain its neceseary supply of electrical energy; in short, it 
highly with torpedo vessels, Apart from these objec'lons, there must 
t om these objec'ions, there mu 
8 boat a serviceable craft. 
It would be distinctly less likely than a steam vessel to give warning 
of its approach, and it could be, doubtless, operated by a smaller 
crew than is necessary in a steam vessel. Patting his theory into 
cal shape, however, Mr. Obilds takes the case of a boat 40 feet 
ong, having a beam of 4 feet, and a draught of 5 feet; this will dis- 
place, when light, 100 tons, and carry, normally, 30 tons of coal. If 
45 tons is allowed for the weight (hull, ammunition, crew, stores, 
ао ), there is left 95 tons, or 213,000 Ibs. for electrical equipments. 
o attain 
the torpedo boat goes at fall speed only at the instant of attack, the 
Should be ж чун to work most economically at lower 
ey should weigh as little as possible, and should be worked 


speeds. 
up to their utmost possible output for the rush of attack. Four motors, 


lators would maintain at the screw 140 н.р. for 24 hours, 300 н.р. for 
10 hours, 520 н р. for 5 hours, and 2,000 E P. for 1 hour, a power that 
would give а rush speed of 25 knots. With regard to the crew 
necessary to operate such a boat, it is assumed that a steam vessel of 
similar size would carry two officers and 18 men. The electric boat 
would want enough men to launch the torpedoes and one c flicer and five 
men, at the outside. It is assumed by the writer that the cost of such 
a boat would be about the same as steam, and it is urged that auch a 
vessel would answer all the requirements, and would have sufficient 
олаја: low speeds. With an adequate number of circuits and con- 
trolling arrangements in different parts of the vessel (both of which 
arrangements Mr. Childs suggests) there would be 1 
diffculty in disabling a vessel, in the same sense as a well . 
shot would end the career of a vessel p by steam. These are. 
conspicuous among many other advantages that would be possessed 


by an electric torpedo boat, and though one cannot share entirely the 


enthusiastic views of Mr. Childs, there is no reason to doubt that an 


electric boat would have a distinct sphere of action; but as we have“ ` 


pointed out, it would rely toa greaterextent upon keeping up its lines 
of communication, either with a vessel or the shore—a course which 


is not absolutely necessary with a steam vessel. Not for a moment, 


however, do we suppose that the electric torpedo is likely а gu t 


the steam-propelled vessel to any considerable extent: it bs 
nothing more than supplementary. In spite of our desire to see a 
wider application of electrical machinery, we do not think that Mr. 
Childs is quite fair to steamboats; because, of the many torpedo boata 
we have seen, we have been struck with the almost entire 
absence of noise from the engines, and the absence of smoke, 
and at night we have been unable to detect, at a few yards 
distance, the presence of a torpedo boat, save for the wishing of the 
water. A properly managed steam boat ought to be almost as 
indistinguishable at operating distance as an electrical one would be. 

Moreover, it should not be forgotten that there is a widely accepted 
theory among naval men that if a torpedo boat managed to plant its 
torpedo, it would have answered its function, aud both officers and 
crew would accept their extermination as part of the bargain. 


THE ARCHBUTT-DEELEY WATER-SOFTEN- 
ING PROCESS. 


Wm have received from Messrs. Mather & Platt their descriptive 
pamphlet of the Archbuti-Deeley system of water softening. . 

The principal constituenta of hard water are the carbonates of lime 
and magnesia, and the sulphate of lime. The latter salt is less easily 
reduced by heat than is the carbonate, but when it is precipitated, it 
forms a very hard and tenacious scale, and it can be dealt with by 
dosing the water with oarbonate of soda. The result of the mixture 
is the formation of carbonate of lime and sulphate of soda. This 
latter salt is exceedingly soluble, and remains inert in the water, the 
Only danger to be against being the concentration which 
would occur if a boiler were worked too ny without partial blowin 
Ouf, or entire emptying. The carbonate of o is insoluble, and will 

cipitate in the feed tank if а reasonable time be allowed. Bicar- 

of lime is a salt that 1s not apparently known in the dry state. 

It probably occurs in solution in water. We say probably, ' because 
though itis usual to say that carbonate of lime is only freely soluble 
in water when there is an excess of carbonic acid gas present, it has 
found that the amount of carbonic acid gas is the chemical 


a speed of 22 knots, about 1,500 E р. will be required. as 


— 


lime or caustic soda to a bicarbonate solution, the extra molecule of 
carbonic acid is absorbed, and a double amount of insoluble lime 
carbonate is thrown down by the use of lime. With caustic soda the 
resulting monocarbonate of soda remains in solution. 

It is probable that a lime carbonate water may be softened even by 
the use of carbonate of soda, for soda is known to exist even dry as 
a bicarbonate, and possibly it can also exist in solution as bicarbonate. 
This probably explains why crystal ‘soda (a hydrated oar- 
bonate) will soften a lime carbonate water. Bat is expensive, 
and carbonate waters, whether containing lime or magnesia, are far 
more cheaply softened by caustic lime. Moreover, all the lims 
practically deposits, whereas all the soda remains in solution, and 
may concentrate to danger poiat by long evaporation in the boiler. 

The caustic lime process of water softening is exceediagly pretty. 
It is known as Olarke’s process, from its inventor, Dr. Clarke, and it 
is at the base of all water-softeniog systems. It is sometimes found 
that when waters have been softened they are very apt to throw 
down a peculiar deposit in the feed pipes to a boiler. To prevent 
this, the Archbutt-Deeley proces includes а re-carbonatiag process, 
by which the softened water is re-impregnated with carbonic asid 
m obtains1 by fo:cing into it air psssed throuzh а sm М1 closed coks 

arnace. 

This recarbonstes the small excess of alkaline lime remaining in 
the water and гесоптегы it to bicarbona‘e, enabling it to travers? 


. feed pipes without depositing. 


There are two tests for softened water. First, it insufficient lime 
has been added, the addition of nitrate of silver to some of the clear 
softened water will produce a milky whiteness, If too much lime 
has been added, there is produced a dark brown discoloration. Ths 
correct amount of caustic lime is proved to have been used when a 
very faint straw yellow colour is produced by the silver solation. If 
too pale—hardly tible—a little more lime is needed, and should 
be added to the next tank fall treated. If too dark, the quantity of 
lime must be diminished. 

Precipitation of the sediment formed by the lime is accelerated if 
a little of the previously formed deposit is left in the tank and 
stirred well up with each charge of fresh water. The larger crystals 
of the old deposit serve as nuclei round which the newly separated 
molecules of lime carbonate may aggregate. After softening, and 
when recarbonating is necessary, the sufficiency of the recarbonating 
is tested by means of a solation of e This solution 
is turned pink by water containing free alkali, but when earbonated 
sufficiently the water is acid, and the pink colour is no longer formed. 
The same substance may be used as а test in plac» of the nitrate of 
silver. It sufficient lime has been added, a faint pink colour is 
produced by the phenol-phtbalein solution. Too deep a pink indicates, 
of course, an excess of lime. E 

It is usual to boil the quicklime in a small tank of water by means 
of steam. Waters 80 тэре organic matter require ths additioa of 
a small quantity of alumino ferric to assist precipitation, This 

lates and albumiaoid matter. | 

It is claimed tbat by softening water in considerable q ity at 
once by means of an alternation of large tank:, the results obtained 
can be mede more reliable than by any continuous ү, As many 
as 30,000 gallons of water are treated by the intermittent tank process 
at the Midland Railway works at Derby. Theo water conies from the 
Derwent, which flows for a considerable cf its curse 
through a district of almost pure carbonate of lime, and recaives 
tributaries, such as the Wye and its feeders, which ате almost 
entirely limestone rivers. Of the total area of 300,002 acres drained 
by ре Derwent, 65,000 are limestone areas ап1 6,000 are limestone 

=. x 


Wich so many hard waters the process of softeaing is so cheap and 
simple that it is vary much a matter of surprise that more is not 
done in this way. | | i 

It is estimated that allowing 20 minutes to fill a tank and 20 
minutes to empty it iato the reserve, with 90 minates for treatment 
and sottlement, a supply of 1,000 gallons per hour can be softened by 
means of one tank 8 feet cube if the water can be ran into it at the 


one-fifth of a y per 1,000 gallons in chemicals, while some of the 
worst miter. heavily or 


The above estimates of 
quicklime, and £4 per ton for 58 per cent. alkali, or 
contains 58 -cent, of 


ton for 
which 


“TESTED LAMPS.” 


Боми in particulars of the results of tests made by the 
“ Tested Lamp Oompany, on the life of various types of incandescent 
lamp, were recently published in one cf our contemporaries. Unfor- 
tanately, t h not unreasonably, the names of the makers are not 
stated. One English-made 16-0. . 200-volt lamp starts at 19 o. p., 
goes up to 20, then rapidly falls to 9, while the power absorbed rises 
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from 3:0 to 6:5 watts per ор. in 432 hours. This lamp is not recom- 
mended! Another Hoglish lamp, which bears a high reputation for 
long life, is also condemned, the c P. varying from 12 c P. to 14, and 
falling to 96, while the power rises from 4 5 to 6 6 watts pər ор in 
336 hours. The best 200-volt lamp tested, also an English one, fel? 
rapidly from 20 to 15:8 ср, at which figure it remained constant for 
500 hours; the power varied inversely, from 32 to 375 watts per 
CP. This isa capital result. An American lamp rose from 20 to 
21:6 с.р., and ually fell to 156; the power rose from 32 to 3:0 
watts per c P. in about 600 bours. Of 100-volt lamps tested, one by 
the maker of the best lamp mentioned above shows a slight rise to 


16:8 and a gradual fall to 139 ор. in 576 hours, with a power 


consumption of 3:5 to 4°2 watts per с.р. in the same time; а lamp by 
another maker rose from 17:4 to 18:3 C. f., and fell to 13 5, the power 
varying from 3 25 to 4'15 watts per ор. in 600 hours. By integrating 
the curves it was found that, at 5d. per unit, the American lamp gave 
100 ср. hours for an average cost of 17d., while the best English 
lamp worked out at 1:88d. The two 100-volt lamps gave approzi- 
mately the same values as the above. 

It is interesting to note that in every caso the rapid initial change 
in c P., whetbera rise or a fall, took place daring the first 48 hours. 


The last lamp mentioned gave on the whole the best electrical 


regults, but was mechanically defective. 


THE TUNBRIDGE WELLS OF THE FUTURE. 


Tun residents of this charming inland watering place are in a state 
of agitation, for is there not a movement on foot to detract from the 
beanty of the roads by hideous trams on the electric overhead system, 
to vitiate the pure air of Heaven by nauseous gases emanating from a 
refuse destructor, and to aid and abet the spread of unparliamentary 
language by the temper-spoiling adoption of a municipal telephone 
exchange. Shade of Beau Nash! One can almost imagine that 
Arbiter Elegantiarum, of Tanbridge Wells, writhing in his grave at 
the very thoughts of the innovations which were proposed on the 
occasion of Bir William Preece's visit to the electric lighting works, 
to which we briefly referred in our last issue. 

The introduction of “the light of the future” was disturbing 
enough to the remains of the man who insisted upon early hours, bat 
as for what is to come—vwell, let the modern reader look back upon 
the characteristic and interesting life of those who foregathered in 
the Pantiles in the middle of the eighteenth century, and a sigh of 
regret will involuntarily escape him at the prosy tale we are about to 
unfold st the end of the nineteenth. 


Badinsge apart, it is not long since we had the pleasure of 


referring to a racy address, given to the Congress of the Sani 
Iostitute by its president, Sie W. H. Preece, in which he, in t 
character of a modern Moses, warmly advocated the use of refuse 
desttuctors. He dwelt upon them as was appropriate, more from 
the sanitary than the engineering aspect; but we were pleased to 
observe that this distinguished engineer is now urging the adoption 


of a destructor at Tunbridge Wells in combination with an electric 


light station. 

Та a place so dependent upon the favour of visitors, and naturally 
so attractive, it is certainly advisable that no sanitary precaution 
should be wanting, and we should expect the refase to be y 
rich in cinders, and conse quently in steam-raising capacity, in a purely 
residential district like Tanbridge Wells. 

A well-considered scheme should result in considerable fuel 
economy in the elcctricity station, while the capital expendi- 
ture and the cost of labour per ton of refuse burned, need 
not be any higher than if the destructor (which may be considered a 
sanitary necessity) were a separate institution. Some alg Sore 4 
even be effected in the cost of management by putting both instal- 
lations under one chief. 

We do not apprehend that any such egregious mistake is likely to 
be made as that which has occurred at Shoreditch, where the profita 
of the undertaking are being swallowed up by a most extravagant 
arrangement of labour-saving machinery, enormous in first cost, 
absorbing a very large proportion of the current generated, and so 
utterly ineffective for its purpose that the cost for labour is consider- 
ably higher than that of any other destructor within our knowledge. 

The recently published accounts, and the comments thereon in our 
own cclamns and those of our contemporaries, will not have escaped 
notice; but we hope presently to undertake a farther analysis of the 
working costs of this ins on, which, as we have pointed out from 
the commencement, has tended only to the disappointment of those 
who were erroneously led to expect in the Shoreditch plant some- 
св like а revolution in steam raising for the generation of elec- 

icity. 

In the curse of his spec ch proposing the health of Sir W. H. 
Preece, Mr. E_vy Ross, the chairman of the Electric Lighting Com- 
mittee, referred to the municipal electric lighting tcheme devised by 
Sir William some five years ago. Since they had done him the honour to 
make him chairman of the Lighting Committee it had been the more 
brought home to bim what an important undertaking the ratepayers 
possessed, and how essential it vas in their interest that it should be 
further developed and not checked. The undertaking, which they 
began five years ago not without hesitation, could to-day be sold ata 
very enhanced price if the town contemplated auch a foolish step. At 
Eastbourne the ratepayers allowed a company to do what they ought 
to have done themselves, and tc-day they were buying back the 


undertaking at a premium, and were paying £80,000 for what was 
not such a successfal und as had cost the ratepayers of Tan- 
bridge Wells only £40,000. He no doubt a company could be 
floated on the results of the five years’ working in Tanbridge Wells to 
buy the local undertaking at a profit to the ratepayers of anything 
between £24,000 and £40,000. Not only had the ratepayers a valaable 
property, but a handsome return was being made to them. It was 
therefore a matter for regret that such an undertaking should meet 
with so much opposition. He gave their op ta every credit for 
honesty of purpose; he felt additional regret that some of them were 
gentlemen they were accustomed to regard as among the ablest 
men on the Council, and he would venture to make that the oppor- 
tunity to tender the olive branch, in the hope that an end might be 
put to what had been termed an hereditary feud betweon gas and 
electric light. Let them work together in the interests of the rate- 
payers, instead of in оронно ай opposition which he gave every 
credit to as being simply intended for honest criticism. Now it had 
been demonstrated that there was room for both illuminants, and 
that, moreover, there was really a large demand for ths electric light 


in the town, let them make the electrical supply a still bigger success, 


because by doing so they must be promoting the welfare of the town. 
He ed that now a large sum of the ratepayers’ money had been 
expen it was too late to discuss the principle of electric lighting, 
and that all criticism should be solely directed to making the electric 
lighting a still greater sucoess in the interests of the ratepayers. 

united efforts would be needed to come to a right decision on 


two questions which were abont to oocupy the Council, viz., tele- . 


phony and tramways. He reminded them that the Corporation had 
no past traditions to go upon. They could only follow the example 
of other towns which had been successful, and now they found to 
what extent the burgesses appreciated the great advantages of the 
electric light, they would with confidence give their attention to other 
enterprises for the good of the town. 

Sir WILLIAM PREECR tendered his hearty co ions on the 
remarkable growth and success of their und ing. He remem- 
bered when he first came down there the Council wanted a very small 
scheme—smaller, in fact, than they really could have—and what had 
been the result? The growth was so rapid that more than one 
enlargement was necessary, and in the short space of five years they 
had 30,000 lamps where only 1,500 were contemplated at the start, 
and in another year the gross profit alone would repay the original 
outlay that they were content to start with. Their local under- 
boe. d was, however, one of the most remarkable examples of the 
growth of the electric light, and also of the excellent ment cf 
their works. If they looked at the tabulated statements which the 
technical journals published, they would find that Tunbridge 
Wells, although not a large town, occupied a position very near 
the top in the return the ratepayers were making on their capital. 
The fact that Tunbridge Wells occapied such an unique position 
was really due to the irrepressible energy and the admirable com- 
mercial spirit of their engineer, Mr. Boot, with whose recommenda- 
tion he was thankfal to have had a little todo. Local governing bodies 
used to be content to make roads, but now they were recognising that 
tramways were merely advanced forms of roads. As towns grew, and 
new districts were opened out, it was that a means of 
reaching the trading or commercial cantres of a town without undue 
loss of time should be provided. Therefore electric tramways, as the 
best means of transit, were being laid down in every direction. Ia 


area Д electrical ene bility 
reducing the unprofitable hours of working would also be assisted by 
a large extension of the street lighting, and he trasted Tunbridge 
Wells would have the benefit of a large extension in this direction. 
A third means of reducing the cost of generation was by the provi- 
sion of a destructor. This was also desirable from the sanitary point 
of view, as they completely destroyed a danger to health, while po 
viding fuel for the electric light works. The dust destructor 
now brought to great perfection, and they could benefit by the 
experience of other towns. A destructor should certainly be in con- 
nection with their electric light works. Five yearsago they questioned 
him on the point, and he suggested they should wait for the results of 
other towns’ experiments, which they now had. The Town Oouncil, 
by promoting its electrical undertaking, could at the same time 
promote the public health as well as effect a great financial economy. 
He was glad to hear that these questions wera going to Бате theit 
serious consideration. Не had much pleasure in proposing continued 
success to their already very successful electrical undertaking. 

Alderman Fnicg, as one of the oldest members of the Committee, 
and Mr. AsHBY Woop, as the original chairman of the Committee, 
responded. 

Mr. H. L. P. Boor also briefly replied. 

The Council on 9: inst. met to consider various matters, among 
them being a proposal for an application to be made to the Light 
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Railway Oommissioners for an order to construct electric tramways 
within the borougb. Mr. Councillor Robb moved an amendment to 
this proposition, that the matter be referred to the Lighting Com- 
mittee, who would have the advantage of Mr. Boot’s services, which 
о! enable them to fully discuss the matter. This was ultimately 
с 

From the preceding remarks, it will be evident that the Council 
contemplates moving very shortly in the matter of municipal 
telephones, but before taking any actual steps, it might be as well for 
them to peruse an article on the subject on page 1054, of the 
ELECTRICAL R ww, for June 30th, 1899. 


THE BOARD OF TRADE REPORT ON THE 
DUBLIN TRAMWAY ACCIDENTS. 


Tus following is a copy of Mr. A. P. Trotter's report to the Railway 
Dapartment of the Board of Trade :— | 
8, Richmond Terrace, Whitehall, 
October 2nd, 1899. 
Bir,—I have the honour to report, for the information of the 


Board of Trade, that in compliance with the instructions contained 


in your mute of August 25th, 1899, R. 10,879, I bave held an 
inquiry with reference to certain accidents which have occurred in 
the working of the electric tramways of the Dablin United Tram- 
ways Oompany. 

The inquiry was op3ned at the Four Courts, Dablin, at 10 a.m, on 
September 28th, no having been given to the under secretary, 
the town clerk, and the secretary of the Dablin United Tramways 


ompany. 
Messrs. John Gordon, QO. and Mr. J. 1 Murphy 
(instructed by Messrs. Oasey & Olay) appeared for the Du 
Ae Hee Boe ur eL t, appeared for the Dublin Oorp 

т, onass, law agent, appe or the Dabli ora- 
tion. There were also present Mr. Henry Oampbell, town clerk, and 
Mr. Spencer Harty, city engineer. 

Mr. Gordon, Q.0., offered on behalf cf the tramway company to 
give every facility for the investigation of the matters, and to pro- 
duce officers and employé: if required. 

I stated that the Board of Trade had instructed me to inquire into 
foar accidents whiclr occarred on June 20th, July 30.h, July 315%, 
and August 6th. . 

EvIDBNCH. 


Accident of June 20th. 


Mr. Towrm, resident engineer of the Dablin United Tramways, 
said that when car No. 5 was going up Grafton Street the trolley lefc 
the wire, and the trolley head caught in the span wire. The standard 
which carried the trolley pole was pulled over, the cast-iron base 
being broken on the roof of the car. The troll:y head was of an old 

type—pait of the original Southern Tramways equipment. He could 
not tell why the trolley left the wire ; this was an accident which often 
happened. The span wires did not break. The standard did not 
come bodily from the roof of the car, but the casting was broken, and 

-Showed no flaw. A trolley head similar to the one which caused the 

` accident was produced, and the witness explained how it might catch 
on а wire, either by the screws which projec'ed from it, or by the 

-Openiog between the trolley wheel and the sccket. When it was 
firmly caught somethicg had to go, and as the wires held the standard 
was broken. A passenger named Ennis was strack, and received 
injuries by the trolley pole falling on him. 

Mr. Gorpon, QC, said that these old trolley heads which were 

, Mainly the cause of this accident, were now superseded. The new 
pattern had no projecting parts. 
Mr. Towrm produced one of the new heads, and explained that it 
was held to the pole by friction with a wedge and screws. It it 
me caught it would pull off, and would Ъз prevented from falling 
by & chain inside the socket. Thess were being fitted at the rate of 
about 25 per week. When the new heads were substituted, accidents 
the one they were investigating would be practically im ble. 
Some of the cast-iron bases were broken on the old Dablin Southern 
Tramways in 1896, but since then this was the only breakage of the 
kind which had occurred. All the standards were now bolted to the 
Cars right through the roof. 


Accident of July 30th. 


Mr. SORDON Q.C., said that this pon 5 п лен 
у & passenger pulling a cord. ge at which the acci- 
dent happened was rather low. The wires had b:en erected in 
accordance with the wishes of the Corporation, but siace the accident 
span wires had been done away with, and brackets substituted. The 
city engineer now approved of the reconstruction. The accident 
was one which the company could hardly avoid. It was almost 
impossible to prevent a passenger doing something that might Ъз 
Wrong, though he did not think it was wrong. The trolley rope 
having been pulled, and the trolley having come off, span wires were 
broken, ths trolley wire ed, and the next car tried to rush 
hrougb, and broke more of wires, causing 4 more alarming state 
of affairs than existed before. 
Persons on the first car who complained of being injared were 
to the hospital, where they remained for some days and were 
th They were all more frightened than hurt. Any claims 
* were made were settled by the company. They were all 
examined by the company’s doctor. 
Counsel also referred to the obligation to use guard wires, and said 


that the tramway company were anxious to insalate them. When 
they came in contzct with the trolley wire one or both were burned. 
The telegraph wires were underground, and most of the telephone 
wires were going underground. No passengers on the second car 
were hurt, but bystanders were alarmed at the flashes. 


y 
some of the other persons to the hospital, and then went back for 
another fare, and later in the day returned to the hospital, Майор 
that he had received a shock, and asked for compensation. 

Mr. PABSHALL, questioned as to his knowledge of any other 
instance in which a passenger mistook a trolley rope for а bell rope, 
said that this was the first time he had heard of it being done. It was 
unprecedented to the extent of his knowledge. His experience dated 
from the гели of the industry of electric traction. Qaestioned 
as to what precautions he thought it wonld be necessary to take to 
avoid repetition of such an accident, he replied that this was во 
exceptional that it was bard to say; but that if the trolley were so 
designed that it would not catch, and if a stop ware placed at the 
base of the trolley arm, it might be prevented. But if 16 went up 
only 3 inches, and the head were of a bad design, an accident 
might happen. The slack of the trolley cord might be taken up, and 
it might be fastened to a ring at the foot of the trolley pole. 
Qaestioned as to the practice of nursing” the trolley round corners 
and under points by the conductors, he thought they did as much 
дин аз good,and he would prefer that they should leave them 

one. 

Mr. Gonpox, Q O., offered to get copies of the depositions taken at 
the police court inquiry, but was told that theze were not needed, the 
technical part of the matter being very clear. 

Mr. Towrm said that in this accident the trolley wire was not broken 
at all; all the pull off " wires were broken by the second car, and short 
bracket arms had been put up. 

Mr. PansHALL said that at a sudden curve it was necessary to 
have “ pull-off” wires, and that they used many “ long ears.” 

Mr. Harry, city engineer, alluded to accidents due to the use of 
high speeds, bat as the qzestion of speed did not enter into the 
accidents which were the subject of the present inquiry, the matter 
was dropped. 

Accident of July 31st. 


Mr. Towrn said that the trolley came off at the diagonal crossing 
plece at the corner of Gardiner Street and Talbot Street. No one 
was injured. That type of trolley head bad been discarded. The 
trolley head flew up and caught іп а guari wire and broke it. This 
wire came into contact with the trolley wire, and the “short circuit” 
melted both wires, which fell into the street, causing alarm. The 
end of the trolley wire which fell was a “ short end,” that is, it ended 
at a section ins , and was therefore dead when it fell. 

Mr. PARSHALL, questioned as to the gauge of the guard wire, said 
that it was, in accordance with the Board of Trade regulations, equi- 
valent to No. 8. Asked whether the guard .wires were so thoroughly 
" earthed” as to ' blow” the fuse in the feeder box when the short 
circuit" occurred, he replied that no fuses were provided in these 
boxes. The present system of tramways was divided into 13 sections, 
and automatic circuit openers at the works were set to at 300 
Am . He considered that fuses in feeder boxes would blow” 
under ordinary working conditions. He thought that halt - a- dos an 
cars might start simultaneously on a half-mile section, and this would 
“blow” any fuse that could be usefally in a feeder box. He 
admitted that such a coincidence was unlikely, but it is the unlikely 
which happens. 

Accident of August 6th. 


Mr. Tow cs said that in this cass one of the new trolley heads 
caught in a frog at Oollege Green, was pulled off the trolley pole, 
and fell on the conductor, inflicting a ht injary. It had not 
ocurred to them then to ute а chain. He thought that this chain 
would prevent sach an accident in future. The stops mentioned by 
Mr. Parshall to prevent the arm going too high were being put on. 

Mr. Gonpon, Q. O., said that, owing to the oscillations of the car, it 
would be difficult to regulate this height, but it certainly would clear 
the guard wires. 

| OONCLUSION. 


The four accidents which form the subject of this inquiry were due 
to the rising of the trolley head above ite ordinary position. In two 
cases (July 30th and 31st) the trolley head wrecked the overhead 
wires; in one case (June 20;Ь) the overhead wires were so strong, 
that the cast-iron standard on which the trolley pole is hinged was 
broken, and in the last (August 6th) the trolley head, intentionally 
made detachable, came off. In the first and the last of these acci- 
dents one person was injured by the fall of parts of the trolley; in 
the accident of July 30th six passengers compained of injuries from 
electric shocks, and in the remaining accident no one was injured. 


Breaking cf Trolley Standard, 

It appears that accidents similar to that of Jane 20th happened 
somewhat frequently on the old Southern Tramway system. Those 
standards were merely fastened to the roof by coach screws. That 
construction was undoubtedly defective, but it has been abandoned 
and does not affect the present case. Ths detachable trolley head 
appears to be well suited to prevent the recurrence of such an 


accident. 
Wires Wrecked by Trolley. 


Tae expression trolley is ratherindefinite, and includes the pole 
or arm, the trolley head at the end of this pole, and the wheel which 
forms part of this head. Trolleys leave or "jump" the trolley wire 
from many different causes. causes may be minimised, but 
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can hardly bs removed чеке It is important, therefore, to 
mnm such an occurrence from doing injury. So well known is 

kind of accident that it is put forward by some tramway 
engineers as a reason for not using guard wires, but this objection 
may be at once removed by preventing the trolley head rising more 
than a short distance above the trolley wire. 


The Use of a Stop on the Trolley Pole. 


The height of the trolley wire above the raiis necessarily varies a 
little, and the maximum height must be considered, with allowance 
for " pitching" or oscillation of the car. A limit should then be 
fized—in some cases this is 6 inches, and in one town itis said to be 
8 inches. The limit, in the case centre running trolleys, as in the 
ordinary American style, can be easily arranged by putting а spring 
hook on to the end of the trolley rope, and a ring on the car, doing 
away ma a yard or two of slack, which the conductors at present tie 
up anyhow. 

Having regard to the extraordinary accident of July 30th, when 
the trolley was mistaken for a bell rope, this ring might bs fixed 
on the edge of the canopy over the end platform. In the case of the 
“ Dickinson ” or swivel кш heads, the slack on the trolley rope 
cannot be used to fix this limit, and an adjustable screw stop may be 
place d, and is now commonly placed, on the lower end of the trolley 
pole, as in the Dawson” 


Where the Dickinson system is used to a limited extent, the 
trolley wire being nowhere more than 5 or perhaps 6 feet from а per - 


pendicaiar to the centre of the track, the trolley rope may be 
employed in the ordinary way, but it would be better to secure it to 
the foot of the trolley pole by a hook and ring. Where the swivel 
system is employed to a greater extent, with an 8 or 10-foot reach, 
trolley are likely to cause accidents, and must bo secured care- 
den ispensed with altogether, a bamboo with a hook being used 

I do not consider that the Tramway Company was to blamé, in the 
first instance, for the accident of July 30th. In the wide experience 
of Mr. Parshall no similar accident bad been heard of. The trolley 
is generally pressed upwards by powerful springs, with а pressure of 
about 25 lbs., and in this case, the line being low on account of the 
bridge, the force applied to the supposed bell-pull must have been 
between 30 and 40 Ibs. 

It is much better to use arm construction than span wires where 
the line is brought down low to go under a bridge, because if the 
trolley leaves the wire when the wire is low, the blows on the span 
wires would be much more severe. Ia such a place guard wires, it 
any, should be kept at the usual height, to clear the trolley head. 
Tais change has been made at Amiens Street. | 


Ап Improved Trolley Head. 


The difficulty of preventing trolleys from leaving the wire, and 


the accidents due to this cause, have received attention from tramway 
engineers, hut without much saccess. Horizontal sliding collectors 
are. used on some tramways instead of trolleys, but that system 
appears to be more suited for continuous subarban lines than for 
intricate thoroughfares as those in Dablin. 


Oase of the principal objects of the Dickinson” trolley system is 


to enable short bracket arms to be used instead of span wires, and to 
dispense almost entirely with "pull-off" wires; bat, owing to 
peculiar local conditions, the Tramway Company have been compelled 
to use both span wires and swivel trolley heads. The pattern of 
head used until lately, while not more likely to leave the wire than 
the centre-running trolley, was more likely to catch and to tear down 


the overhead wires. Mr. Towle hasendeavoured to үе a trolley ` 


bead which, while containing some features calcu to prevent 
“ jamping,” aims chiefly at avoiding the damage which the older pattern 
did to the overhead wires. The novel form and detachability pro- 
mise to be valuable improvements. i 


Brackets v. Span Wires. 


The centre-pole arrangement with brackets on each side for carry- 
ing the сосот ила, ексе ону ROAD for tramways in wide streets, 
is used to a ted extent in Dublin; but it is said to be unsuitable 
on account of the unsystematic driving of cars, wagons, &c. Some of 
the brackets used in Dublin are of great length—several exceed 20 feet. 
Improvements in the swivel trolley head, or greater confidence in its 
use, should enable much shorter brackets to be employed. It appears 
that the choice of the bracket or of the ipaa ako system rests 
more with the Oorporation than with the discretion of the tramway 
engineers. 

Electric Shocks on Tramways. 


Without wishing to make light of the effect of electric shocks of 
500 volts, or to ай басан the importance of securing the confidence 
as well as the safety of the public, it should be observed that the 
electrical pressure of 500 volts has been deliberately chosen because 
the results of shocks due to light or brief contact with a charged wire 
are not serious. The employés on tramway works often receive 
"ithe injury produced by uoh s sho 
ury proda such a shock may generally be estimated 
romlting burns; shocks due to higher pressures are accom- 
panied by injuries to the nervous system. A passenger on an electric 
tramway should not be in more danger of receiving an electric shock 
than a passenger on a railway is in danger of being scalded. 


RECOMMENDATIONS. 
Guard Wires. 


Guard wires are at present a n evil. They should be eo 
well connected to earth, by connecting the poles to the rails, that any 
serious rush of electric current will melt fuses in the feeder boxes. 
If the traffic on any section is so irregular as to be likely to cause a 
heavy demand for current, the length of that section should be redaced 


so that the maximum working current can be carried by a fuse of 
practical dimensions, and one which will melt in case of a " short 
circuit," An automatic circuit opener is always placed on each feeder 
circuit,at the main switchboard at the works. These frequently 
open when a temporary demand for current largely exceeds the 
normal current. The switchboard attendant cautiously closes the 
circuit opener, which sometimes opens again. It would be well if 
matters could be so arranged that, in the event of a “dead short 
circuit,” after two or three attempts to close the circuit opener, the 
attendant should be able “blow” a section fuse in a box, by 
holding up the circuit opener. In the very rare event of a short 
circuit on a feeder, the circait opener on the generator would open. 
The tramway engineers should be allowed free discretion by the 
Dablin Corporation as to the best mode of “ feeding” the half-mile 
or sig sections of the trolley wire, and the placing of the 
switches. 

I am not prepared to recommend the general use of wooden strips 


. instead of guard wires. I consider that the adoption of the system 


of guard wires carried on the telegraph or telephone poles, in com- 
mon use on the Continent, is very desirable. This has been tried at 
Blackburn. 

I attach more importance to the substitution of this system of 
guard wires for the present one, than to any other improvement in 
electric tramways for the safety of the public, but this is à matter 
which must be arranged between the tramway engineers and the 
telegraph and telephone authorities, the Board of Trade having no 
powers in the matter. 


The Prevention of these Accidents. 


The use of brackets instead of span wires would prevent such 
accidents as those of June 20th and July 30th. 

The use of a stop to prevent the trolley head, after leaving the wire, 
from touching the guard wires, or the abolition of guard wires of this 
kind, will prevent such an accident as that of July 91st. 

The new form of trolley head will prevent such accidents as those 
of June 20th and August 6th. 

I have the honour to be, Bir, 
Your obedient Servant, 
. ALEXANDER P. TRITTER. 

The Assistant Secretary, 

Railway Department, Board of Trade. 


ELECTRIC MOTORS ОМ 0.8. SHIPS. 


x 


THE annual report of Rear-Admiral Melville, engineer-in- 
chief of the U.S. Navy, deals at considerable length with 
the question of electrically-driven auxiliaries, and reviews: 
the long discussion on this important subject. Upon the 
whole, he thinks the opportunities for electric power on ship- 
board, in spite of its many advantages, are limited by insu- 
perable conditions. The Electrical World and Engineer 
quotes the Admiral’s statements as follows :— 

* For some time past—in fact, ever since the successful 
use of electric motors for general power purposes on shore— 
the Bureau has been carefully investigating their adaptabili 
to the driving of the numerous auxiliary engines on 
ship, and in view of the conclusion that the electric drive of 
the auxiliaries would not, under existing conditions, be во 
satisfactory and economical, on the whole, as the steam drive, 
believes it would ba of interest to state the reasons for this 
conclusion. | 

“ This is the more appropriate, b2cause in some quarters 
the fact that electric motors are extensively used on shore 
has led to the belief that they would be equally successfal on 
board ship. The Bureau has planned to use electric motors 
exclusively in its new plant at the Brooklyn Navy Yard, and 
it will be readily appreciated, therefore, that their non-use on 
board ship is for very good reasons. 

The advantages claimed for electric motors over small 
steam engines on board ship may be classed as greater ease 
of operation, avoidance of heat, which acoompanies the use 
of steam pipes in living places, and much economy. 
Against these, however, are to be put the much greater 
weight of the necessary electric outfit, the greater delicacy 
of the type of electric motors ordinarily used, the lack of 
ready adaptability to the various conditions of servioe, a 
general denial of the claims for economy as ordinarily pre- 
sented, and the increase in the amount of space required 
below the protective deck for the installation of the neces- 
sary dynamo rooms, this space being necessarily taken from 
coal bunkers. 

“ On board ship, where excess of weight is so carefully 
guarded against, it would certainly be very unwise to adopt 
a change of motive power involving a great increase in 
weight, unless the advantages gained are very material. It 
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must always be remembered that, speaking generally, оп 
board ship the use of an electric motor involves a total weight 
for the motive Ales at least three times that of the motor 
itself, because there is always the generator and ite driving 
engine, besides the motors supplied by them; or, in other 
worde, the electric drive of an auxiliary will weigh at least 
three times as much as the steam drive, assuming the motor 
to weigh no more than the engine it displaces, although 
usually it does weigh more. The answer which would 
made to this is, of course, very familiar to anybody who has 
stadied the problem, viz., that the auxiliaries are not all in 
use at one time, and that therefore the generator capacity 
required is considerably leas than the total motor capacity. 
This is another case where a statement which may be true 
elsewhere is not true for the circumstances on board ship. 
Our naval machinery has to be designed so that in time of 
action everything can be ready for use, and, as a matter of 
fact, a very little study of the question will show that it not 
only may, but almost certainly would, happen that every 
auxiliary on the ship, except the capstan engine and some of 
the boat winches, would be used simultaneously. 

* [ wish to emphasise the point that the objection to using 
electric motors for driving the auxiliaries on board ship is not 
an objection to the use of electric motors per se, but to 
installing them in а location for which they are not adapted, 
and where their good features cannot be utilised. What has 
led to the wide use of electric motors on shore is not only 
the absence of heat, cleanliness and ease of installation and 
operation, but above all, the simplicity of the transmission of 
power from a central station to a distance. Now the great 
majority of the auxiliaries on board ship are so near the 
boilers that lees piping is involved in a direct steam drive 
than in an electric drive from dynamos necessarily at some 
distance from the boilers. 

The ease of transmitting power to a distance over a wire, 
as compared with great lengths of steam piping, gives the 
electric drive a very attractive side, even for distances no 
greater than the maximum ones on board ship, so that we 
should naturally expect to find electrically-driven capstans 
and steering engines. These two auxiliaries are not under 
this Barean, but are the ones requiring long and objection- 
able steam pipes through the living spaces. Here, however, 
another point has been made by some who are very anxious 
to use motors elsewhere, viz.: That for the service in these 
cases, motors are not sufficiently reliable. Naturally a system 
involving four perte, each liable to break down, is more 
delicate than one involving but two of these parts. With a 
steam drive there are the boilers and the steam engine 
driving the auxiliaries. In the electric drive we have the 
boilers, the steam engines, and also the electric generators 
and motors. It is merely a detail whether the steam engines 
operate the auxiliaries directly or whether a smaller number 
of them, having a greater power in each engine, operate 
electric dynamos. share ene I should think, however, 
that if motors are consid sufficiently reliable to drive 
feed pumps and air pumps on shipboard, for which they are 
not well adapted, they would be reliable for these other two 
cases noted, which they fit so well otherwise. The absurdity 
of an electric drive of auxiliary machinery on board ship 
situated closer to the main engines than the engines driving 
the dynamo, becomes all the more apparent when contrasted 
with the steam drive for auxiliaries situated in the very 
extreme ends of the ship. 

* On the battleship Alabama the space required for electric 
motore, where used, is approximately the same as that re- 
quired for steam engines to do the same work. The space 
required for the wiring, &c., is less than that necessary for 
steam piping, had that been used. The space required for the 
generating sets is 10,140 cubic feet. The capacity of these 
generating sets is 256 Kw. total. If all the auxiliary 
machinery on board this ship were operated by electricity, 
and if the space required for the electric generators were 
increased in the ratio of the increase of neceseary capacity 
in the generating room, the space that would be required in 
the generating rooms would be 50,700 cubic feet for a 
capacity of 1,280 KW. Consequent upon the extension of 
the use of electricity would be an increase in the total weight 
of the machinery equal to from 150 to 250 tons as a 
minimum. This loss in weight is as much as the gain fol- 
lowing the use of water-tube boilers. The increased space 
occupied by the larger generating rooms would accommodate 


900 tons of coal, or 3,600 н.р. could be added to the power 
of the propelling engines, giving the ship, in the first 
instance, 45 per cent. greater coal endurance, or in the 
second instance, 1°5 knots increase in speed. 

* The operation of electrical machinery is purely mecha- 
nical. That this may be done efficiently requires good 
mechanical ability at the generating engines. Electric diffi- 
culties and casualties are almost always questions of mecha- 
nical engineering. I know that it would conduce to 
the efficiency of the service, to the feasibility of a more 
extended use of electricity, and to an increase in the life of 
electrical apparatus if the electric generating plant were 
placed in charge of this Bureau. I therefore recommend 
that this change be authorised." 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


21,614. ‘Improvements in suspension insulators for the trolley wires of elec 
tric tramways and the like.“ A. WiskmMan. Dated October 30th. 


21,630. “An electrical appliance for working point: to tram and railway 
lines," G. CHAPPELL, jun., and H. CHAPPELL. Dated October 80th. 

21,684. "Improvements in incandescent electric lamps.” . M. R. HEIDE. 
Dated October 80th. 

21,637. “Electrodes for arc lamps.“ 
(Complete.) 

21,640. "Improvements in wireless telegraphy.” W.BooTH and J. ScHvUIL. 
Dated October 30th. 


91,613. “Improvements in electric cut-outs.” J. PEscukEk and N. EDWARDS. 
Dated October 80th. 


21,650. “Improvements in systems of control for electrically propelled 
vehicles and trains.“ THE British THomson-Houston Company, Nie 
(W. B. Potter and F. E. Case, United States.) Dated October 30th. (Complete.) 

28,651 “Improvements in electric railways and in controlling devices there- 
for. THe British THomson-Houston Company, Limrtep. (W. B. Potter, 
United States.) Dated October 80th. (Complete.) 


21,602. “Improvements in methods of, and means for, synchronising electric 
motors." THE BRITISH THomson-Hovston Company, Linirep. (F. E. Case, 
United States.) Dated October 30th. (Complete.) ^ 

21,553. “Improvements in regulating electric motors.’ THe Bnuitisn 
Tuowson-Houstox Company, ІлміТЕр. (F. E. Case, United States.) Dated 
October 80th. (Complete ) 


21,6604. “Improvements in electric brakes and methods of operating the 
same.” Тнк British THoMsoN-HovsroN Company, Limitep, (F. E. Case, 
United States.) Dated October 30th.  (Complete.) 

21,655. "Improvements in systems of controlling electric motors." THe 
BRirisu TitomMson-Hovston Company, LIMITED. (A. S. Gartield, France.) Dated 
October 80th. (Comptete.) . 


21,656. “Improvements in systems of control for electrically propelled 
trains." Tue British THomMson-Hovston Company, Limirep. (E. A. Sperry, 
United States.) Dated October 80th. (Complete.) 


21,657. "Improvements in electric train control systems." Tue BRITISH 
Tuowsos-HovsroN Company, LiMiTED. (C. E. Barry, United States.) Dated 
October 80th. (Complete.) 

21,658. ‘‘ Improvements in signal systems for electric railways.“ Tut BRITISH 
THoMsoN-Houston Company, Limiten. (8. B. Stewart, United States.) Dated 
October 30:h. (Complete.) 


21,659. “Improvements in circuit breakers for alternating electric currents.” 
THE British THomson-Hovston Company, Limitep. (T. J. Johnstone, United 
States.) Dated Octo-er 30th. (Complete.) 


21,660. ‘Improvements in electric circuit breakers.” Tur BMITISH THOMSON- 
Носѕтох Company, Limiten, (H. W. Buck, United States.) Dated October 
8 th. (Complete.) 

21,661. ' Improvements in circuit breakers or switches of high potential elec- 
tric circuits." Тнк British Тномѕох-Носвтох Company, Limirep. (E. M 
Hewlett, United States.) Dated October 30th. (Coinplete.) 

21,662. “Improvements jn electric arc lamps." Tur Brirish Тномкох- 
Houston Company, Limirep. (G. E. Stevens, United States.) Dated October 
80th. (Complete.) 

21,663. ‘Improvements in electric arc lamps." THE Balrisn Тномѕох- 
Houston Company, Limirep. (R. Fleming, United States.) Dated October 
£0th. (Complete.) | | 

21,6°4. “Improvements in electric arc lamps." THE Brirish Тномкох- 
HovsroN Company, Limirep, (C. E. Harthan and G. E. Stevens, United 
States.) Dated October 30th. (Complete.) 

21,660.  "Improveinents in electric arc lamps." Тнк Britis THomson- 
HovsroN Company, Limirep. (R. Fleming, United States.) Dated October 
89th. (Complete.) 

21,666. “Improvements in automatic cut-out for rotary electrical converters.” 
THE BiurisH. ГТномѕох-Носѕтох Company, LIMITED. (C. P. Steinmetz, United 
States.: Dated October 30th. Complete.) 

21,667. "Improvements in systems of electrical distribution.“ "Tur BRrrisu 
TuowusoNs-HorsroN Company, Limite. (С. Р. Steinmetz, United States.) 
Dated October 30th. (Coinplete.) 

21,668. “ Improvements in alternating electric current system.“ Tur Bririsu 
THomson-Housron Company, LIMITED. (W. II. Pratt, United States.) Dated 
October 30th. Complete.) 

21,669. * Improvements in electric meters.” Тик Birrisin THOMSON-HovstTon 
Company, Lisirkp.. (E. Thomson, United States.) Dated October 30th. (Com- 
pete.) 

21,670. “Improvements in alternating electric current transformers.“ Тик 
Butrrisit Тномҳох-Ногктох Company, Limitkp, (A. R. Everest, United States.) 
Dated October 30th. (Complcte.) 

21,581. “Improvements in or relating to electric batteries.” 
(E. Perrot, France.) Dated October 30ih. 


H. BREMER. Dated October 80th. 


A. J. Вост. 
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21,720. “Improvements in and relating to switches for electric light.“ T. 
Bi LI. and B. Simpson Benny. Dated October 81st. 

31,780. “ Improved starting and reversing switch for electric motors." J. R. 
Tax ktk. Dated October Alst. 

21,742, “Improvements in electric railway rail bonds.“ T. J. MTI ur. 
Dated October 31st. (Date applied for under Patents, &c., Act, 1483, Bection 
103, May 24th, 1999, being date of application in United States.) (Complete) 

21.748. Improvements in or relating to electric lamps for carriages and like 
vehicles.“ Т. W. Н. BippLE and F. D. Guay. Dated October 8184. 

“1,778. “Improvements in electrically controlled elevators or lifts." H. 
Rowstkee. Dated October 3lst. (Complete.) 

21,780. “Improvements in electric relays" Н. H. Laxe. (W. G. Nixom 
United States.) Dated October 8lst. (Complete. 


21,785. “Improvements in igo uo ies repeaters or relays and c rcuits oon- 
nected therewith and therefor.” C. Apams-RaNnbaLL. Dated October Bist. 


21,796. “Improvements in electricity meters.“ W. М. Монркү and G. С. 
Fricken, Dated October 81st. 


21,407. “Improvements in electric massage instruments.” L. CASPER and 
A. H. Pierce. Dated October 8154. (Complete.) 


21,810. “Improvements in electrical measuring instruments.“ H. P. Davis 
and Е. Conran. (Date applied for under Patents, &c., Act, 1883, Sec. 108, April 
Ist, being date of application in United States.) Dated October Bist. 

21,844. "Improvements in portable telephone apparatus.” Н. C. L. Hotpen- 
Dated November Ist. 

‚21,561, “Improvements in bracket for incandescent electric lamps and the 
like.“ R. Bayer. (Colsman & Co., Germany.) Dated November lst. 


21,877. . “Improvements in or connected with electric arc lighting." A. 
Vosmaer. Dated November 1st. 


21,881. “Improvements in electric incandescence lamps." H. Н. Lake. 
1105 зае de Commentary-Fourchambault et Decazeville, France.) Dated 
oveinber lst. 


21,542. “Improvements in means or apparatus for use at the crossing pointe 
of electric traction trolley wires." 8. 8. Grant. Dated November Ist. 

21,886. “Improvements in connecting plugs for electrical &witebboards." 
A. T. T. THousox and P. WakgxroRp-Davis. Dated November Ist. (Complete.) 


21,898. “Improvements relating to electric railways.” R. BELFIELD. Dated 
November Ist. 


21,907. "New or improved filaments for incandescence electric lamps and 
iet for manufacturing such filaments.” C. A. LEE. Dated November 
and. 


21,922. “Improvements in and relating to valves for olectric action for 
organs." В. HRHicHARbDS0N, Dated November 2nd. 


"Improvements in electric traction." 
November and. 


21.986. Improvements in and relating to the manufacture and repair of 
incandescent lamps.“ F. Fanta. Dated November 2nd. 


21,968. “ Improvemente іп arc lamps and roller-clutch mechanism for feedin 
and controlling the electrodes therein." Н, Н. аон. (T. E. Drohan, Unite 
States.) Dated November 2nd. (Complete.) 


31,990. “Improvements in and connected with cord-grips for electrical 
apparatus.” Н. Orrenuximer. (Actiengesellschaft Mix & Genest, Germany.) 
Dated November 8га. 

22,008. “А new or improved method and means of recording or indicatin 
the amount of electric current or energy in a circuit." F. M. Staunton. Da 
November 3rd. 


22,016. “Improvements in electrical switches for telephonic systems and 
other purposes." M. Втко and F. G. BELL. Dated November 8rd. (Complete.) 

22,000. “Improvements in or relating to telegraphy without the use of con- 
. tinuous wires.“ W. P. Тномрвох. (F. Braun, Germany.) Dated November 8rd. 

22,028. “Improvements іп or connected with electrodes for electrolysers.” 
R. Кусккх, C. Leroy, and R. Moritz. Dated November 3rd. (Date applied 
for under Patents, &c., Act, Bec. 103, May 8rd, 1899, being date of application in 
France. Dated November Brd. Complete.) 

22,080. "Improvements ір means for collecting electricity from the overhead 
conductors of electric tramways.” B. T. Емктт. Dated November 3rd. 

22,0831, ‘‘ Improvements in and connected with micro-telephones." B. SCHIFF. 
Dated November 4th. (Complete.) 


22,088. “Improvements in incandescent electric lamps." 
Tnoxmsox-Houston Company, LIMITED. 
Dated November 4th. (Complete.) 


23,001. “Improvemerts relating to electric lamps." 
November 4th. ' 


22,092. “The electric candic shade adaptor.” 
November 4th. 


32,100. “Improvements in and relating to electric lamps.” C. KELLNER. 
Dated November 4th. 


33,102. “Improvements in or relating to electric cables." J. Y. BUCHANAN, 
Dated November 4th. 


22,107. “ Improvements in electric alarm water columns." M. L. Busy and 
С. Е. Swain. Dated November 4th. (Date applied for under Patente, &с., 
Act, 1888, Section 108, April 8th, 1809, being date of application in United 
States.) (Complete.) 


W. A. BvBNs. Dated 


THE BRITISH 
(C. P. Steinmetz, United States.) 


W. FeLscu. Dated 


W. E. SorHEBv. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1888. 
3,210. “ haprevements in electrical төгөр instruments." A. C. Heap. 
Dated February 8th, 1898. Relates to current and energy meters. An electro- 


dynamometer for measuring current has fixed and movable coils connected 
together iu series or parallel, and through &dditíonal non-inductive resistance 
with the ends of & main resistance, carrying the continuous or alternating 
current to be measured. The resistances are made non-inductive, and of 
material having а low temperature resistance cocfficient. The main resistance 
may be changed, to enable one dynamometer to be used for large or small cur- 
rents. The current coils of wattmeters may be connected similariy, the pres- 
sure coil being connected in series with a high resistance, which may also be 
changed. The pressure coil of such an instruinent may be connected by a 
&witch in two ways, to measure either current or power. бс aims. 


3,366. “I ts in to e systems." D. Sinclair and W. Aitken. 
Dated February 10th, 1898. Relates to an exchange worked on the central 
battery system in which the energy of the battery is only operative from the 
time a subscriber calls to the operator's reply and froin the clearing out signal 
to the disconnection of the plugs. Tbe exchange battery is earthed at its 
centre, and is connected at опе end to the subscriber's indicators and to the 
clearing-out indicator, the other pole of the battery being connected to the 
middle point of a ditferentially-wound relay. The free ends of the indicator аге 
connected to the inner points of the jacks, which are normally contacted by 
springs; the insertion ofa plug breaks this contact. The line springs are 
shown bridged by a resistance the centre point of which is connected to springs. 
The subscriber's bell is in a bridge across the lines and the centre point is con- 
nected to the armature of electro- magnet. The armature of the electro-magnet 
is operated by the subscriber in sending a call. The operator's relay is provided 


with four pairs of contacts of which normally connect the sections of the plugs 
together. The outer contacts of first and second pairs are connected to & 
generator and make and break. The outer contact of pair is connected to earth, 
and the outer contact of the third pair is connected to one coil of the relay. In 
a modified arrangement, the relay is omitted, the generator being connected to 
the operator's calling key. The inner contacts and springs are also omitted in 
the jacks, an electro-magnetic switch being connected to the sockets to make 
and break the circuit between the resistance and the indicator. The magnet 
in&y be operated by & pun instead of the telephone lever. In the case of single- 
board exchanges, the indicator is connected by inner springs across the two 
line contact-springs. 8 claims. 


3,431. “(improvements іа anedes fer electrelytic operatione." И. E. Beach. 
Dated February llth, 1896. Anodes, for use in electrolytic operations, are 
forined somewhat like a fork or comb, that is, with a crossbar from which a 
number of rods depend or radiate. These rods may also be of any section, but 
they all taper to a point atthe bottom. The provisional specification further 
states that plate electrodes may be made wedge-shaped, the thick part being at 
the top. 2 claims. 


vir Sd EB nr мый ror а olestrie motors."  Evorshed 2 Vigneles, Чадо, 
and 8. Е Dated February lith, 1-98. Motor meters having verti 
spindles, supported magnetically as described in Specification No. 9,137, 1897, 
are provided with nearly closed iron circuits for this purpose. These may serve 
also as brake magnets. The spindle is supported by a permanent or electro- 
magnet, and is centered by a long pivot working in and on two jewels. The 
magnet is surrounded by. an iron cylinder having à round hole containing an 
iron disc carried by the spindle. With this arrangement the spindle may be 
supported clear of the end bearing. In a modification, the disc is larger and 
extends below or above the perforated disc forming the bottom of the cylinder. 
In a further modification, the disc has a vertical cy indrical rim situated below 
a similar cylindrical part on the bottom. In another modification, a cylindrical 
part on the bottom surrounds the spindle, which carries no additional iron 
part. The cylinder may be теше by three ог more symmetrically arranged 
steel rods connected to top and bottom discs. 3 claims. 

3,666. “А combined switch and controller fer clectre-motors.” С. P. Ellesen 
and W. $. Naylor. Dated ашу 12th, 1898. Switches for controlling eleetric 
motors are provided with means (shown in plan) for quickly opening the circuits 
at any time, and for indicating when the switch arms are making proper contacts. 
A vertical shaft provided with a handle, has a square part engaging arms, which 
may be turned over stationary contacts to connect the motor field and armatare 
either in series or parallel with part or the whole of a battery. The shaft is also 
movable vertically, and carries bars which normally connect contacts in the 
motor circuit, but can be pushed down to break contact. Turning of the bars 
is prevented by a fork engaging a guide, The switch arms are connected with a 
segment, notches in which receive a spring pressed pin when the arms are in 

roper engagement with the contacts. In anyother position the pin is held out 
y the segment and places a spring in contact with a screw in the circuit of a 
bell or other indicator. 4 claims. 


3,603. “improvements іа or relating to elestrie are lampe." F. Browna. Dated 
February 12th, 1898. Arc lamps are provided with airtight casings and globes, 
for use in air containing combustible gas or dust, and with cut-outs arranged to 
disconnect the lamps if the globes are broken so that enclosed liquid or com- 
pressed gas escapes. In one arrangement, air is compressed into the casing 
and globe through s non-return valve, and raises a piston against a contact 
spring by which the lamp circuit is coinpleted. In & modification, two concentric 
globes are used, and air is compressed through s valve into the space between 
them, which communicates with a cylinder containing a piston operating a 
switch-lever. In another arrangement, a liquid is circulated through pipes and 
between two concentric оре, the inner of which floats in the liquid and 
carries metal pieces to close the circuit through pieces fixed on the lamp 
casing; the inner globe is kept in position by guides. 6 claims. 


3,0009. “im ts la apparatas fer making and electric sirogits at 
ined э N. 0. Swoboda. Dated February 15th, 1894. Relates to 

switches for making and breaking the circuit at pre-determined times. Two 
adjustable contact arms are mounted on a spindle driven by a clockwork or 
other suitable mo:or. They engage with spring contacts and send а momeo 
current through one or other of the electro-magnets, the armatures of whi 
are carried by a swinging pivoted frame. A weighted extension of the frame 

asses e a slot in the cross-piece of the double-pole switch aad throws it 
into or out of contact with the spring, according to which ot the magnets is 
energised. In order that the contact with the springs may be only momentary, 
the arms are fitted with insulating pieces. 4 claims. 


3,860. “ nts in holders for electric glow lamps." W. „ F. M. T. 
Lange, and W. R. R. Saltriok. Dated February 16th, 1898. Relates to ho-ders for 
incandescent lamps. Acylindrical insulator is made with too deep cavities to 
receive plunger carriers. Each plunger carrier is constructed with an inclined 
hole, into which the supply wire is passed through а tapered hole in the insu- 
lator. The wire is secured by a screw, placed so as to accessible over the 
edge of the insulator, which may be recessed for the purpose, if necessary. 
The tapering of the hole permits the end of the insulating covering on the 
wire to be placed within it. 3 claims. 


4,466. “ Improvements іа өг connected with electric railways of the sectional 
conductor type." F. С. Esmond. Dated February 22nd, 1898. ates to electric 
railways and tramways on a road contact or sectional condactor system with 
electro-magnetic switches provided with leakage arrangements. The switches 
are excited by a shunt current from the studs through the fine wire coil to 
earth or return, thereby lifting the armature which completes the circuit from 
the main conductor to the stud through a pie a con and &ooil The latter 
breaks the earth connection for the shunt circuit. To ensure the release of the 
switch when the vehiole passes from over it, & leakage plate surrounds, but is 
insulated from, the stud and is connected to & coil on the switch magnet wound 
so as to oppose the effect of the other coils. This plate may be touched by an 
additional D rust on the collector. The exciting and holdiog up coils surround 
а common movable core which is thereby lifted into contact with the exposed 
stud and the contacts connected to the main. These contacts and the magnets 
are separated by an insulating partition in the switch box. The cap or a 

rojection on it is sufficiently magnetised when the current pa ses through the 
holding up coil to lift an armature which breaks the shunt circuit. To supply 
current for the switches, if the main supply fails, a motor generator on the 
vehicle, worked by the line current, charges a storage battery and this works 
the generator to supply a local current when required. 5 claims. 


4,640. "Apparatus fer electrically controlling the hoisting mechanism of elevators 
dé other YDS A ao n H.H. Leigh. (P. J. Sprague, United States.) Dated 
February 48га, 18t8. elates to an electrical | system for con and 
regulating a lift or other motor directly from a switch in the . The follow- 
ing objects are effected :— The motor, which is shunt wound, having been 
started, an intermediate speed is obtained by cutting out resistances in the 
arinature circuit simultaneously with an inorease of the resistance in a shunt 
circuit of the armature which is ultimately opened. Full speed can then be 
obtained by decreasng the fleld strength of the metor. A too rapid change in 
the ыер of tbe current in the main motor is prevented by the introduction 
of a throttle which acts preferably by regulating the strength of a current passing 
toa pilot motor employed to automatically operate the controlling apparatus. 
The main motor is also fitted with an electric brake, which, whilst the motor 
is slowing down after the circuit has been opened, is held off by a current 
generated by the motor itself. A diagram is given showing the arrangement of 
the circuits in the case of the application of the system to a shunt-wound 
motor, the arrangement being such that the current can be sent through the 
armature in either direction, while the current through the field magnets passes 
in one direction only. The controlling apparatus is operated by a pilot motor, 
the circuit of which is automatically interrupted as soon as the controlling 
apparatus has been brought into a predetermined position. Upon the opening 
of the circuit at the cage switch or elsewhere, or upon failure of the current, 
the controlling apparatus is returned automatically to its initial position inde- 
pendently of the position of the operator's switch. The hois macbine 
forining the subject matter of Specification No. 80,923, A.D. 1897, is descri 
but not claimed in the present specificadon. 5 claims. А 
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PROGRESS IN ELECTRICAL ENGI- 
NEERING. 


THE presidential address with which Prof. Thompson opened 
the session of the Institation of Electrical Engineers, while 
not distinguished by any feature of striking novelty, had 
for keynote the word “ Progress!” It must be admitted 
that no idea could be suggested that would be more appro- 
propriate to the conditions at із time prevailing in the 
electrical and allied industries than that of progress; the 
developments which we see taking place in every direction 
speak for themselves of the extraordinary rate at which 
electrical science is advancing, and of the prosperity of the 
industry. 

The President’s reference to telegraphy was confined to 
means of increasing the speed of transmission, with especial 
regard to submarine cable working. In this connection the 
Professor wonders why his suggestion, that inductive leaks 
of high resistance should be applied to the cable at intervals, 


has never been put into practice; as a matter of fact the 


experiment has been tried, not once but very many times, 
with innumerable combinations of inductive leaks, and the 
result in every case has been that either no advantage at 


all bas been obtained, or else the working speed has been 


decreased. There are plenty of artificial cables on which the 
President could experiment if he were desirous of doing so. 
Telephones are put in the corner in disgrace. Electro- 


lytic lamps are touched on with a suggestion of “ Why ever 


didn’t we think of it before? 

The exceasive cost of wiring buildings is considered 
to be, perhaps, the most serious obstacle to the spread 
of electric lighting, and the remedy is said to lie 
in the use of metallic conduits, and single instead 
We have heard this before, but are 


not yet convinced. While we accept steel conduits, or 


iron gas barrel, properly installed, as the best protection for 
the conductors, whether singly or doubly insulated, we cannot 


agree that this offers any prospect of combining cheapness 
with its other good qualities, The solution must be found, 
we believe, either in a concentric system, with earthed outer, 
ог in a lead-covered twin-wire system, both of which are 
already in the field. We attach little importance to the 
fears so often expressed that such systems will suffer from 
mechanical damage, or to the craving evinced by some to 
pull the wires out of their ducts at unstated intervals ; 
with the general adoption of higher voltages the drop of 
pressure in the wiring has been made of secondary conse- 
quence, the smallest sizə of wire to be used being determined 
more by mechanical than by electrical considerations, while 
the risk of fire due to mechanical injury to either of the 


‘types of wire referred to is absolutely trifling oompared 


with the dangers of paraffin lamps and exposed gas burners. 
The deep impression left by the Swiss re-union upon the 
President was plainly manifest in his treatment of the 
distribution of electricity from generating stations to oon- 
D 
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sumers. Holding before us the examples of the Kander 
Works and the lighting of Milan, the Profeesor pointed out 
the vast superiority of alternating currente, especially those 
of the three-phase variety, for transmission over great dis- 
tances. We are persuaded that the one great fundamental 
reason for the use of high pressure alternating currents is the 
fact that alternators do not require commutators. “ There's 
the rub ! "—in more senses than one. It is an incontestable 
fact that, with equal maximum pressures, a given power can 
be transmitted by direct current with less copper than by 
any system of alternating currente that can be devised. 
Unfortunately, it is not practically possible—at present—to 
generate direct current at pressures above 4,000 or 5,000 
volts ; but who shall say what the future may bring forth? 

As regards the use of three-phase currents for general 
supply at moderate pressures, we cannot follow the President. 
The. statement that the direct current three-wire system 
merely substitutes three wires for four is most unfair, seeing 
that at the same time the sectional area of two of these is 
halved, and that of the third is usually reduced to ore-fourth, 
other things being equal. In fact, instead of 16: 12, the ratio in 
which the weight of copper is reduced is 16: 5. To call thethree- 
phase four-wire system the logical extension of Dr. Hopkin- 
son's idea is also unjustifiable ; more copper is required on this 
system than on the direct current three-wire system, ceteris 
paribus. It is noteworthy that wherever both power and 
light are to be supplied by the Swiss generating stations, 
they are as far as possible kept separate, and very often 
direct current is used for lighting, three-phase for power, in 
the same area. This is because of the effect of starting 
induction motors upon the power factor of the system, 
causing excessive variation of the voltage at the lamps if all 
are fed in common. In other case, the lighting circuits are 
supplied by single-phase currents taken from one circuit only 
of the three-phase generators. It must be borne in mind, 
too, that on the Continent much greater variation in the 
lighting pressure is patiently endured by the consumers 
than an English clientèle would put up with. 

The President, moreover, remarked that a direct current 
will not drive a motor. It is true that the current in any 
armature conductor alternates in direction; but it is con- 
tinuous with regard to. the adjacent pole piece. Supply the 
slip rings of a rotary converter with three-phase currents; 
it will not start if the pole pieces are laminated, but must be 
mechanically brought up to speed. 

As for the fire risk, while it may be true that a grindstone 
is more dangerous than an ifiduction motor, it is also true if 
for the induction motor we substitute a direct current motor 
of decent design, The fact that grindstones are not boxed 
in while motors are, is merely an illustration of the parable 
of the gnat and the camel, with application to the insurance 
companies, 

The remarkable experiment described by Prof. Thompson 
on the parallel running of alternators may have a bearing 
on the practical working of generating machinery, but in 
what respect is not so clear as we could wish. Under the 
conditions described no light is thrown on the question 
whether, if the excited machine had been supplied with driving 
power, the other would have been damaged. Аз it was, 
the “ unexcited ” alternator was not only called upon to do 
the work of both, but, in addition, had to drive the idle 
machine. If both had originally been fully loaded, the 


former would have been overloaded by more than 100 per 
cent., with a consequent C*R loss 800 per cent. greater than 
the normal—a condition under which it would soon come to 
grief, if the engine could drive it. We shonld be glad to 
know the effect of the amortisseur upon the characteristics of 
the alternator when running on an inductive load. We 
know that it would to some extent redace the efficiency, but 
this drawback may, perhaps, be counterbalanced by greater 
gains in other respects, 

Dealing with electric traction, Prof. Thompson naturally 
favoured surface contacts, and considered it an advantege 
that our cities are not disfigured by networks of overhead 
trolley lines. Apparently our large cities do not value this 
advantage, for Liverpool, Manchester and Glasgow are 
disfiguring themselves as quickly as they can get the 
materials to do it. 

We really do not see the grave objections to the overhead 
trolley system, even in busy cities. No tramway, of whatever 
description, can be permitted in the busiest thorongbfarer, 
such as the Strand or Cheapside; nor do we see that the 
overhead equipment interferes with traffic any more than the 
conduit or surface contacts. It isthe cars that get in the way. 

The President turns to Switzerland rather than to America 
for guidance as to the future development of electric rail- 
ways. But why must we go abroad for guidance? Did not 
Great Britain lead the world in every department of our 
profession? and may she not do во still? Electric railways 
had their first beginning in this oountry, and were a 
practical success here before they had been even attempted 
elsewhere. It is unfair to draw a sharp contrast between 
the pioneer City and South London Railway and the 
brand new Bargdorf-Thun railway; but even if 
we compare these, we only find one radical difference—one 
is worked by direct current, the other on the three-phase 
system, and both are successful. 

Let us be ready to adopt three-phase working if experi- 
ence shows the need; but let us rely also on ourselves, 
without, however, rejecting experience gained abroad. 

We cordially endorse Prof. Thompson’s remark that unlers 
the experiments now in progress at Earl's Court include a 
decisive comparison of the direct and alternating current 
systemr, the expenditure is wasted; for of the practical 
ability of direct currents to work the traffico there is no 
room for question. 

So many subjects were dealt with in the address that we 
must pass over many of them in silence. An interesting 
reference to the financial condition of the industry revealed 
the fact that no less a sum than £105,997,716 is invested in 
it at this time. The value of Science Abstracts as а means 
of disseminating knowledge among the members, and keeping 
them abreast of progress, was emphasised, and the address 
concluded with an appeal to the members, in support of a 
circular recently issued, to hasten forward the erection of a 
suitable and long-desired building for the housing of the 
Institution. 


Physical Society Dinner.—A dinner given by the 
Physical Society was held one evening last week in the 
Victoria Hall of the Hctel Cecil. The president of the 
Society, Prof. O. J. Lodge, took the chair, and the guests 
included a large number of prominent members of contem- 
porary scientific societies, 
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THE SUPPLY OF ELECTRIC ENERGY FOR 
TRACTION PURPOSES. 


By PHILIP DAWSON. 


THE question of the best method of generating electrical 
energy for traction purposes is at present a most important 
one in Great Britain. There are probably few countries 
which present a larger field in this direction. Five years 
ago there were practically no electric roads of any very great 
importance. At the present moment we have some 400 
miles of routs on which some 2,000 electric tramway motor 
cars circulate. This, not including the cost of expropriation, 
Parliamentary, and other such charges, representa an actual 
capital expenditure of from £5,000,000 to £6,000,000 
sterling. 

Besides the lines mentioned, and which are already in 
operation, there are at least other 400 miles of ront» under 
construction, representing another five to six millions of 
money. 

It is not probable or desirable that electric roads should 
be as recklessly built in the United Kingdom as has been the 
case in the United States. There, with some 60,000,000 of 
inhabitante, there exist, roughly, 30,000 miles of electric 
surface roads and 100,000 motor cara. Owing to our 
stringent laws and regulations, and to the solidity with which 
we always construct, roads in many cases would not pay in 
this country which would з very lacrative either in America 
or on the Continent, 

It is not over-estimating to state that within the next five 
years we shall construct at least another 2,000 miles of 
electric tramways. This would only represent twice the 
mileage of tramways by Greater New York, a city 
which is still inferior to Greater London in population and 
area. We can thus count on an additional expenditure 
of probably another £35,000,000. over and above the 
£10,000,000 or £12,000,000 already spent. The total ex- 
penditare within the next few years will probably therefore 
not be much under £50,000,000. 

Leaving for a moment on one side the question of tram- 
ways, and looking at railways, there ів, J believe, a future 
for the application of electric traction in this field as yet but 
little dreamed of and far surpassing the possibilities in any 
other country. The reasons for this are simple: we have 
large cities and we centralise the business. We have innu- 
merable steam railways running into the hearts of our large 
industrial towns, bringing in millions of people daily. Land is 
very valuable and there are natural conditions which generally 
make it impossible for the railway companies to increase the 
number of their lines. Traffic is already so dense, that in most 
cases the railway companies are running as many trains on 
their city and suburban lines, as they safely can by steam. 
The use of electric traction would, owing to the rapid 
acceleration obtainable with electric motors, enable the rail- 
ways to greatly increase the average speed of their trains, and 
therefore to augment the number of trains by 50 per cent., 
if not to double it. 

In London alone we have, counting all the railways inolud- 
ing the Metropolitan and District, probably at least 1,000 miles 
of track which might advantageously be equipped electrically. 
The tame, although not on such a large scale, holds good 
of our other large commercial centres such as Liverpool, 
Manchester, Birmingham, Sheffield, Glasgow, &c. In these 
towns there would altogether probably be at least another 
1,000 miles to be equipped. It is probable that the railway 
companies will soon realise the necessity of introducing 
electric traction, and, indeed, several of our large railway com- 
panies are already studying the subject. The introduction of 
electric traction on railways, owing to the greater speed and 
hence greater power reqaired and more intense service, will 
probably not: cost much under £10,000 а mile. We may 
probably, therefore, look forward within the next few years 
to an expenditure by our railway companies of not far short 
of £30,000,000 ; this, added to the £50,000,000 which by 
that time will have been expended in electric tramways and 
light railways means a total expenditure, in tbe next few 
years, for electric traction alone, of about £80,000,000. 

The annual average number of car miles run per mile of 
route is probably not much under 150,000 and may, in many 


cases, reach 200,000, Including the railways which will be 
equipped, it is probably safe to eatimate on the latter figure. 
Supposing, therefore, that tramways, light railways, and 
railways incladed, we shall, in the next few years, have some 
5,000 miles of line, we get an average total annual car 
mileage of over 1,000,000,000 car miles run per annum. 
Taking the total working expenses at, say, fourpence-halfpenny 
car mile, we get a total annual expenditure of, roughly, 
£20,000,000. The cost of power varies approximately 
between 10 and 40 per cent. of the total working expenses as 
set forth above. The total annual expenses for (ће “ Supply 
of Electric Energy for Traction Purposes " may therefore be 


expected to reach within the next few years from £2,000,000 


to £8,000,000. 

This preamble will serve to sbow what an important 
question it is not only to get an absolutely certain and con- 
tinuous supply of energy, but also to attempt in every possible 
“| to reduce the cost of supplying the same. 

t is evident that different cases will require different 
treatment. We will, therefore, briefly consider the cases 
which will generally present themselves, and then attempt to 
indicate the line of thought which might be pursued in 
solving the problem of cheap and certain supply. 

We may practically divide the syatems to be supplied as 
follows :— 
Tramways in densely populated cities. 

Tramways іп emalier towns. | 
Light railways connecting populous industrial centres. 
Light eer connecting country towns and pleasure 
Teso 
Metropolitan and suburban railways. f 
Ra lwaya. | Link between centre of city and railway terminus. 


Tramways. 


Long distance railways. 
Light rail ways connecting rural districte to main line. 


The system to be supplied, however, does not dictate the 
design of the generating station and supply system. The 


conditions which govern this may practically be summarised 
as follows: — 


Biz ow Bad of longest lins not more than four miles from 
tae opu- | „ 22PPly station. ` 
kton n d Impossible to locate economically station near centre 
of system. 
к НАШ Station centrally located with exception of one or 
two long outlying districte. 
Station iu cantre of lines, no very long line. 
Small town, ! Station in centre of lines with one or two lo 
nger 
lighter de branches. 


In the above sub-division it has been supposed that a given 
location of power house is not imposed. 

Before proceeding any farther it may be well to point out 
some of the radical differences between lighting and traction. 
A traction station asa rule runs at least 22 out of the 24 
hours, the load factor is therefore much greater than in a 
lighting station. The average output is, as a rule, also much 
larger. For example, where are there lighting stations to be 
found which can be compared to the 96th Street power house 
of the Metropolitan Street Railway, of New York, which 
contains eleven 8,500-KW. direct connected generators? Or 
to the New Manhattan New York Elevated Railway power 
house, now under construction, which will contain 
ten 6,000-Kw direct connected generators, or the New York 
Third Avenue line now under construction, in which there 
will be 10 direct connected 8,000 кү. units? 

In traction work owing to holidays and special circum- 
stances, such as races or games, unexpected overloads are 
always possible and must b» coped with. The load must 
necessarily be a very fluctuating one, the average being 
probably in large stations about 75 per cent. of the maximum 
ordinary load. 

Where continuous current machines are used the voltage 
must be fairly constant, and the maximum variation of speed 
of the engine must be emall so as to allow compound wound 
dynamos to run economically and satisfactorily in parallel. 

Where three-phase generators are used the variation of 
angular velocity must be very small, a maximum variation of 
about 4th per cent. of angular velocity during one revolution 
being all that is permissible. 

The special conditions which maiatain are therefore, 
amongst others, practically continuous running, and probable 
and possible very heavy and unforeseen overloads. А far 
shorter time is available for overhauling the machinery, and 
as it is not economical to have very much spare power the 
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machinery should be of such type as to run with very little 
care, supervision or chance of accident. In a traction 
station the efficiency of the generating plant is a far greater 
factor than in lighting, owing to the practically continuous 
load. Time and labour-saving apparatus find therefore a 
far better application than would otherwise be the case, 
and larger capital expenditure is justified. Furthermore, 
economical engines both as steam consumption, 
repaire, maintenance, and depreciation, become necessary. 

Plants originally designed and well adapted for lighting 
are more than useless, and the combination of a traction 
station with such is fatal. On the other hand, combining 
lighting with a traction station may, in many instances, prove 
нн successful. 

Considering the sub-division of possible plants which has 
been made, the following systems may, in each case, be con- 
sidered :—There can be no iron bound rules, and in each 
particular instance the relation of power producing expenses, 
total working expenses, capital expenditure, interest and 
sinking fund on same must always be most carefully con- 
sidered before deciding on the system to be adopted. 

In choosing the location of a power station, it should be, 
of course, as nearly situated to the centre of distribution of 
the whole system as economically possible. The ground on 
which it is located should be easily accessible by rail and 
water, во as to get fuel easily and cheaply. Good feed and 
condensing water should be obtainable, and the ground 
should be euch as not to cause very heavy expenee in sinking 
the foundations of the various buildings. 

Where the station is fairly central and the lines do not go 
much beyond three or four miles from the power house, con- 
tinuous current generators, with possibly boosters to supply 
the distant and hard worked lines, may advantageously be 
used. Even where the station is centrally located, when the 
traffic is very dense and the total power required exceeds 
from 4,000 to 5,000 xw, three-phase generators with sub- 
stations and rotary converters may become advisable. Where 
t hree-phase plant is used, with few exceptions, no continuous 
current generators should be used, but all continuous current 
should be supplied by rotary converters even in the station 
itself, as the reaction of continuous current generators 
through the line on to the rotary converters makes governing 
difficult. | | 

Where the station is centrally situated, but with one or 
two lines going out a long way, continuous current generators 
may be used, one or more polyphase generators, preferably 
driven by continuous current motors in the main station, 
sending high tension current to rotary converters in sub- 
stations near the extremities of the outlying lines. 

In a small system when the station is centrally located, 
gas engines driven by water-gas made on the premises, and in 
parallel with accumulators, may, in many instances, prove most 
effective, especially where coal is expensive. It is the cost 
of the coal which will indicate whether in such а case gas or 
steam engines аге the most advantageous. А gas plant will 

robably cost abont 25 per cent. more than a steam plant, 
ut the coal consumption and labour required with gas are 
less than with steam, and it will ba the entire producing 
expenses required by steam as compared to the sinking fund 
and interest on the greater capital expenditure r«quired by a 
gas plant, which will guide in coming to a decision. 
here a small plant cannot be located centrally, a sub- 
sidiary battery of accumulators and a booster located in the 
battery sub-station may prove of the greatest value. 

In choosing the number of units for a traction plant, they 
should be as small as possible in regard to economical work- 
ing. Thus, for example, in a station requiring a maximum 
power of 200 1.H.P., we might have two units of 200 1.H.P. 
each, whereas in a station requiring a maximum I. H. p. of 
90,000, we would have 10 units of 10,000 1 H.P. each. Thus 
in the first instance a reserve of 100 per cent. would be 
necessary, whilst about 10 per cent. would be sufficient in 
the last case. 

Continental and American experience of traction work has 
led to the nearly universal adoption of large slow speed 
engines. In England it seems as if this lead were now 
being followed, although with us owing to the special 
conditions that obtain in marine work, such excellent 
high speed engines have been devised that in many 
Instances similar engines have been successfully used for 
traction purposes, At the same time marine conditions 


forms, in many cases, the best connecting 


where the space is limited, and where it is advantageous to 
have the smallest and lightest and yet powerful engine, are 
totally different to those which maintain in traction work. 
In that case space and weight do not matter, the chief point 
is to have a simple, economical, and abnormally vigorous 
engine; refinements which are, therefore, most important in 
marine practice are entirely out of place in a traction plant. 

There are, of course, cases such as the City & Waterloo, 
where в is limited, and in such cases marine experience is 
naturally of the greatest utility. — 

There is a great difference between over 8 lbs. of coal 
burned per Board of Trade unit generated at the switchboard 
and 8 ibe. of coal practically of the same calorific value. 
This difference in coal consumption alone, assuming the 
mileage referred to previously, would amount to about 
8,000,000 tons of coal per annum, an amount which would 
correspond to approximately one-and-a-half millions of oar 
money. The above corresponds to the difference between 
коше high-speed marine and Corliss type engines. 

In passing, the difference between Earopean and American 
practice may briefly be noted. In the former it is nearly 
always usual to use three or more bearings, whereas in 
America two bearings are nearly universally used, the arma- 
ture and shaft being either pressed on, one beeide the other, 
оше one, а bearing being located at either end of the 

t. 


Attention may be called to the fact that this was tbe 
alternative offered to the Glasgow Corporation by the 
American engine builders who tendered. 

It is hoped that the above few remarks may be of value to 
those interested in traction work. It is certainly desirable 
that our engineers should carefully digest what has been 
done elsewhere, and not under-estimate their competitors. 
This once done let us go ahead on our own lines and we are 
sure to be right. Lines built as carefully and solidly as 
those in the United Kingdom are not to be found the world 
over. 


SOME NOTES ON ROTARY CONVERTERS, 
WITH SPECIAL REFERENCE TO THE 
EXTENSION PLANT OF THE CHICAGO 
EDISON OOMPANY. 


Вт A. О. EBOBALL. 


ASSUMING it to be advisable to distribute and use continuous 
current for all such purposes as power, traction, and lighting, 
—an idea which a to have taken strong hold in this 
country amongst the majority of those responsible for laying 
out large schemes and plants—and as, on the score of 
economy, it is necessary for all large or extended areas to be 
fed with high tension polyphase current, means have had to 
be found whereby this polyphase current can be converted 
(in suitable sub-stations) into direct current for feeding the 
networks. There are two ways of doing this, one of which 
has been very extensively used. The first is by means of 
motor-generators, the second, by means of rotary converters. 

Although it is certainly true that the latter соле of machine 

ink between the 
polyphase and direct current circuits, yet it certainly appears 
to the writer that the claims of the motor-generator in this 
connection have been hitherto somewhat overlooked, and that 
there is an undesirable tendency in this country to copy 
rather too closely the American importation and practice, 
and to lay down rotary converter plants for every case arising. 
A brief consideration of this matter may perhaps prove of 
interest here, and possibly lead to a profitable discussion in 
future columns of the ELECTRICAL REVIEW. 

A.— Motor Generators.—1ln this case, the conversion of 
the high pressure polyphase current into low pressure 
current is made directly, there being no intermediate appa- 
ratus, Each set will consist of an asynchronous polyphase 
motor direct-coupled with an ordinary direct current 
generator, the two machines being preferably upon the 
same bedplate. The two or three-phase motor, as the 
case may be, runs practically synchronously at no load, the 
speed falling not more than 8 per cent. at full load, and 5. 


n 
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per cent, at 50 рег cent. overload. The set can be econo- 
mically started from either side, with the greatest celerity 
and ease, even by a quite unskilled attendant. If it is re- 
quired to start up from the polyphase side, which would in- 
variably be the case, all that has to be done is to throw over 
the high-tension switches, and gradnally move the handle of 
the rotor resistance round until the latter is short-circuited. 
The current taken at starting would never exceed 50 per 
cent. of the full load current, as the combined seta would 
naturally start ap without load. On the other hand, should 
it be desirable to start up from the direct current side—a 
case that could only ocour should the rotor resistance of 
the asynchronous motor break down,* all that has to be 
done is to run up the set from the generator end, using the 
latter as a direct current motor, and to switoh the poly- 

hase motor in as soon as approximately normal speed 

attained. Synchronising is, of course, quite unnecessary, 
and tbe polyphase motor can be switched in without 
affecting the network, and, indeed, without taking appreciable 
To even if the speed is 10 per oent. above or below the 
norm i | 

As the motors are asynchronous, any number of sets, 
of any size, can be run in Пе! without the slightest 
interchange of current, and without hunting. There is no 
excitation to be adjusted, apart from that of the direct current 
generators (not even here if the ограду are compounded), 
and the running of the sets is absolutely independent of the 
quality of the engines. Опое the motors have been switched 
in, they cau be left to themselves, as no adjustments are 
necessary with a varying load. 

The switch necessary for controlling motor-generator 
sets is a very simple affair. For each set there are only 
required high-tension switches and fuses, low tension 
&witohes and fuses, one alternating current amperemeter, one 
direct current amperemeter, one d current voltmeter, one 
starting resistance, and one field regulator and switch. Of 
course, there would be an alternating current voltmeter on 
one pair of the polyphase bus bars, and wattmeters or watt- 
hour meters can be added at discretion. The advantages of 


simplicity of switchboard and gear cannot be over-eatimated - 


for sub-station work. 

With regard to the important points of efficiency and 
power factor, with motor-generator sets above 100 KW. out- 
put dew alone the writer has in his mind), the effici 
would not be leas than 90 per cent. above t uarter load, 
and the efficiency curve is quite flat between this and a 
25 per cent. overload. Again, the power factor would not be 
leas than 90 per cent. at = load, increasing to 


92 per cent. with greater loads. 1t should always be borne 
in mind, that the design of motor-generatora is much more 
flexible than is the design of converters, this being a 


point that will be again refe to later on. A suitable 
speed for the sets being settled upon, this fixes the number 
of motor field poles, but the number of these poles does not 
materially affect the quality of the design of large indaction 
motors. Ол the other hand, the direct current machine is 
designed absolately independently of the motor, and will 
have the number of poles giving the best result from the 
commutation point of view. Also the line pressure is quite 
independent of the direct current pressure, and does not form 
a fixed proportion of it. The latter can be varied in the 
simplest possible manner, either by a compound winding, or 
by means of a regulator in the shunt circuit of the generator. 
Again, any of the direct current machines forming the 
generator parts can be connected together for feeding three- 
wire networks, for instance, without influencing the motor 
parts in uai way. . 

The overload capacity of a motor-generator set is determined 
by the ee limit of the direct current generator, that is 
to say, the set would have an overload capacity of net less 
than 25 per cent. The output of the motor depends 
practically upon the heating limit, which would be тегу high 
on account of the nearly fireproof construction, and, as a 
matter of fact, all well desig polyphase motors will carry 
a 75 per cent. overload for say, one hour, without damaging 
themselves. On the other hand, the heating limit of the 
generator will occur at a greater load than its sparking limit, 


* Even in this case, the set could easily be started from the poly- 
реке, ру кару пике ы the brushes on the rings, and 
then switching in, but under these circumstances the starting current 
might be wry large. | 


^ familiarity of the machinery and its 


switch gear, and the 


on account of the low full load temperature rises invariably 
specified in England. Au important point in connection 
with motor-generators, and due to the nature of the motors, 
is that a momentary short-circuit will not овозе the motors 
to р up, a8 is frequently the case with synchronous 
machinery; and moreover, should the motor tend to pull up 
from апу cause, it will do so unwillingly, and should the 
cause be removed before the speed has dropped below about 
half synchronism, it will “pick up” and run up to normal 
speed again. Again, should one phase of the transmission 
line to the sub-station breakdown, or one phase of the 
generators in the power house, the motor-generatora will 
in all cases oontinue running as single-phasers, and will 
develop, when running uuder these conditions, about two- 
thirds of their normal output as polyphase sets. This is 
also true of synchronous machinery, but not to such a great 
extent. 
On account of the simpler character of the machinery, the 
much smaller amount of auxiliary apparatus, aud the greater 
adjustments to the 
attendant in the sub-stetion, the risk of breakdown is lees 
with motor-generators than with rotaries, and moreover, in 
the former case, should such a thing ocour, the fault is more 
easily found and put right, and the attendant is more likely 
to know what to do. ME 
Finally, with regard to the cost of the sub-station plant, 
and the cost of maintenance and attendance; almost in- 
variably, the cost of the motor-generator and switch gear 
will be approximately equal to the cost of rotary converters, 
necessary step-down transformers, and 
in some cases it will be found to work out a trifle less. The 
cost of maintenance will be about the same in each case, 
but the attendance required by the machinery is in general 
leas with motor-generators, and also a highly trained and 
experienced attendant is unneceasary. So that, bearing the 
first two considerations in mind, motor-generators come out 
better than rotary converters on the following points :— 


SUMMARY I. 


1. There is no intermediate apparatus between the motor 
and the line, as the former is connected directly to the line 
conductors. 

2. The sets can be started equally well from either end 
with the greatest ease, by unskilled labour if necessary, by 
means of the simplest possible arrangements, the starting 
current being inconsiderable in either case. 

8. Perfect llel running without synchronising. More- 
over, it is independent of the suitability of the generator 
engines, nature of line, adjustment of excitation, &c. 

4. Switch gear and board of the simplest possible character. 

5. Flexibility of design of the plant. The best propor- 
tions oan be used with motor and generator, the direct current 
voltage is independent of that of the line voltage, and can 


‚ be varied by very aimple means, by compounding, or other- 
w 


ise. | 

6. Greater reliability when working. 

7. Familiar character of the machinery and its manage- 
ment to the attendants. 

8. The direct current side of each set being independent 
of the polyphase side, connections or alterations made to this 
side do not affect the other, and cannot possibly short-circuit 
the transmission lines, however much the various direct 
current machines or their circuits are inter-connected. — 

9, Less attendance is required in the sub-station, which 
will cost leas on this account, and also because it need not 
be of a high order of experietice. 

B. Rotary Convorters.— As the coils on the armature 
of a converter are connected up to form a single 


winding, from which tappings are made to the slip rings and 


commutator bars, and as, with the usual windings in use, the 
direct current pressure has a greater value than that between 
the slip-rings, the ratio of the two pressures being constant 
for a given winding, it follows that in every case the rotary 
has to be connected indirectly with the line conductors, that 
ie, step-down transformers have to be interposed between 
them and the slip rings. Each converter set will, therefore, 
consist easentially of the rotary converter and а step-down 
polyphase transformer of equal output to it, and the rotaries 
vill always run synchronously with the generators in the 
power station. 

Rotary converters are invariably arranged to start up from 

E 
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the direct current side, as, unless y sii provision is made 
for it as described below, starting from the polypbase side 
is thoroughly unsatisfactory. Using the former method 
of starting, the operation is as follows: — The compound 
winding (if апу) on the fields having been cut out, the 
machine is run up to full epeed as a shunt wound direct 
current motor. It now has to be synchronised with the line 
current, this being done in the usual manner by means of 
ilot lampe, &c., and the rotary can then be switched in. 
he starting resistance having been out ont, the direct 
current side can be connected to the direct current bus 
bars, and the field excitation varied in order to obtain the 
best effect, the value of field current allowed depending 
upon the conditions of working, and having no effect upon 
the direct current pressure. The current taken by the direct 
current side to start under these conditions does not exceed 
50 per cent. of the full load current. Te 
. As indicated above, it is possible, but not desirable, to 
start rotary converters from the polyphase side. As in order 
to obtain satisfactory parallel running, short-circuited 
“damping coils” have to be wound on the pole-pieoes, it is 
clear that it should be possible to run up the machine as a 
polyphase induction motor, by simply switching the sli 
rings on to the low pressure polyphase bus bars fed by t 
step-down transformers, Under these circumstances, the 
polyphase currents circulating in the armature produce a 
very irregular revolving field, which indnoes currenta in the 
damping coils, causing the machine to run up to a 
synchronous speed. But although the machine runs up to 
speed practically unloaded, the amount of starting current 
taken cannot be kept down, as owing to the tendency of the 
armature field to cog into that produoed by the short- 
circuited coils on the poles, the torque produced with a 
reasonable value of current рег рое is поё sufficient to get 
the machine up to the n Consequently, the 
current consumption when starting under these conditions is 
frequently as much as four or five times the normal fall load 
current. If the rotary is not provided with damping coils, 
it is still өре to start it in this way, if the pole-pieces 
are solid, by reason of the eddy currents induoed in them, 
but the starting current taken in such a case is во great that 
it is practically impossible to empor the method commer- 
cially. It must be remembered that the large currents drawn 
from the lines when starting up rotary converters as induo- 
tion motors, are currents of very low power factor, and may 
disturb the pressure regulation of the whole system, on 
account of the large drops they produce in the generators 
and transmission lines. 


(To be continued,) 


THE HARGREAVES-BIRD ELECTROLYTIC 
ALKALI PROCESS. | 


Br JOHN B. О. KERSHAW, F. I. O. 


THE small works of the General Electrolytic Parent Com- 
pany, at Farnworth, near Widnes, which on Monday last 
were inspected by representatives of the technical press as 
a preliminary to the public issue of the proepeotns of the 
larger. company, have twice been visited by the writer, and 
the following notes are based upon the observations made 
during those two visite, and upon the facts and figures oon- 

i in the various reports recently received from the 
officials of the company. It is seldom that a new chemical 
process is subjected to such a thorongh trial as that under- 
gone by the Hargreaves-Bird electrolytic alkali process. It 
is now nearly four years since Mr. James Hargreaves first 
described his new electrolytic cell to the members of the 
London S:otion of the Society of Chemical Industry," and 
presented figures and estimates based upon 59 days’ actual 
operations of the full-sized experimental cell at Farnworth. 
Since that date, almost continuous work with one large- 
sized cell has been carried on in these works, and many im- 
ier ins details of the cell and process are said to have 

een effected. | 


* Journal Society Chemical Industry, December, 1895. 


have also 


In these modern rae ill-advised haste is the rule in the 
development of most i ial processes. Preas гре 
tives are invited to inspect working models іп piace of the real 
thing. Lack of reliable estimates is supposed by the 
promoters to be counterbalanced iu some ocoalt fashion by 
the unlimited supply of champagne and other more solid 
refreshments ; since the conditions for this latter supply 
are more easily satisfied in large cities, the show is transferred 
to one of the reception rooms of a modern hotel. It is 
therefore refreshing in these days to come across such an 
instance of leisurely development as that seen in the history 
of the Hargreaves-Bird process, and to be invited to inspect the 
apparatus at work, not under impossible conditions in an 
ante-room of a swagger hotel, as an appendage to a recherché 
luncheon, but under normal working conditions at the works 
of the company in South Lancashire. 

This ‘electrolytic process for the production of alkali and 
of chlorine compounds, and the form of cell in which: 
the electrolysis of the sodium chloride solution is carried out, 
have already been described in these columns.“ 

The writer has also described the works at Farnworth and the 
results of certain tests made by him upon samples taken from 
the electrolytic cell upon the occasion of his visits in November, 
1897, and January, 1898, in the paper named below.t For 
the convenienoe of who are unaoquainted with the 
special features of the Hargreaves-Bird electrolytic cell, it may 
be stated that it consists of a central anode chamber, flanked 
on either side by cathode chambers, which contain steam and 
carbonic acid in place of the usual salt solution. The 


ri sae T of these three divisions of the cell are 
formed by combined diaphragm-cathodes. These are 
impermeable to the salt solution contained in the anode 


chamber, but allow the electric current to pass and to carry 
with it the eleotrically-charged atoms, .., the “sons,” of 
sodium. On arriving at the outer surface of the diaphragm 
cathode, these sodium “sons” di their electricity, 
react with the steam and carbonic acid gas, and produce 
hydrogen and a solution of sodiam carbonate. 

Photographs of the cell and of the diaphragm-cathode 
were reproduced in the issue of the ELECTRICAL REVIEW 
already named. 

Turning now to a consideration of the various re 
which have been made upon this prosess, those of Prof. 
Ramsay and of Messrs. Cross and Bevan contain figures 
which demand special attention. | 

Mr. A. radius ath те: диш к & Оо. 

проп ical aspects о ; 
while reports from Mr. J. Fletcher Moulton and Mr. G. G. M. 
Hardingham deal with the question of patent validity. 

From Prof. Ramsay's first report, dated March 14d, 1898, 
the 9 two extracts are ар — са 

1. experiments, made by me on ve shown 
that 97°28 per cent. of the eleotrio power is utilised in pro- 
ducing carbonate of soda and chlorine. I regard this as a 
most astonishing result.” 

The word “ power” is used here by Prof. Ramsay incor- 
reotly, The power efficiency of the process is most certainly 
not 97 per cent. 


2. “Tt is intended, I am informed, to erect 250 cells, of 


which the output would be 9,488 tons & year of soda ash (if 
all the soda were sold in that form; of course an equivalent 
amount of caustic might be made), and 17,250 tons of 


bleach, assuming all the chlorine to be used without wasie; 


if the usual loss of 5 per cent. is deducted, the yield would 
be 16,400 tons. At the present prices of bleach and soda 
ash the sale of these producta would bring in £124,700; and 
the cost of the current required for their manufacture would 
be £33,000; leaving a margin of £91,700 to cover the cost 
осо а manufacture, and to divide ss 

ta. 
ur My experience is not sufficient to enable me to state the 
сові of the other processes necessary; but I think that I 
should leave a large margin, if I were to assume that half the 
margin, or £46,000, would be amply sufficient.” 

esars, Cross and Bevan follow in Prof. Ramsay s footsteps, 
as the two following extracta from their report dated March 
22nd, 1898, show :— 

1. “The theoretical yield of pure soda ash from а current 


* ELBOTBRICAL Review, August 5th, 1898. 
і Electrician, February 18th, 1898. 
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of 2,294 i ck for one hour is 9:976 Ibs.; the amount 
actually yielded during our inspection was at the rate of 
9705 lbs. From these figures we obtain the remarkable 
electrical efficiency of 97:28 per cent. By far the moat 
important item in the cost of production is that of electrical 


Wer. ^ P 
ку “ Each cell takes a current of 2, 294 amperes. The mean 
pressure at the dynamo when we investigated the process was 
471 volta. At the oell it was only 3°94 volts, but even 
taking the higher figure, which might be considerably 
reduced with a large installation, we find that each cell 
requires 144885 кнр. At jd. this amounts to a 
total oost for power of £33,040 14s. 8d. for 250 cells per 
annum. | | 

*'The differenoe between this sum and £124,279 153 
leaves a very large margin for other da E 
The writer desires to point out that these chemists have 
apparently based their calculations and estimates upon 
o tions made when the cell was working at its maximum 
efficiency. The efficiency of the Hargreaves- Bird cell depends 
upon the efficiency of the diaphragm, and, according to the 
inventor's statements, the normal life of each is 30 daye. 
Commencing with a high impermeability to the passage of 
the salt solution, and also with a comparatively high elec- 
trical resistance, both of these characteristics slowly diminish 
from day to day, until a point of time arrives when the 
amount of salt ing through the diaphragm necessitates 
ita removal, an sabsitation: by & new one. 

The tests made by the writer in 1897-98, and the figures 
supplied by the General Electrolytic Parent Company for 


the actual work of the cell, during two rans in September, 


October, and November, 1897, support this view, 
These are as follows :— 


Trusts or Олтнорв LIQUOR. 


M M M | 
вм» меа | Moat | Um | 
at cell. |... cold. | : -— — ecc 
— 1126 10%0 84 40 days. 
5'4 volts. 1004 10:44 | 10 14 days. 


DzmraiLS OF Two Rons oF ram Omrr m 1897. 


\ 


- 


| Balt de- | А 
M M | о Ет у 
Period of run. N E. M F. composed current. Energy. 
_ _ _ _________| amperes. .| volte. ; doe CÓ : 
‚ 15th—O.t. 11th. | 20315 43 217 937 50 05 
4:34 218 904 4899 


12ta—Nov. 2 104. | 2,089 


These figures show that estimates of the yield of this се], 
based upon a current efficiency of 97 per cent., are misleading, 
and that such estimates ought to have been based npon the 
average work of the cell during a iios of 30 days, or what- 
ever other time period may have decided upon as the 
normal life of the diaphragms. If this oourse had been 
taken, the effiviency of 97:28 per cent., which figures so oon- 
spicuously in each of these reports, would have been clearly 
indicated as a maximum efficiency, and the reports would not 
have been open to the cbarge of misrepresentation which may 
at present brought against them. The average current 
efficiency of the Hargreaves-Bird cell is, as a matter of fact, 
about 91 per cent., and the energy efficiency about 49:5 per 
cent. 

The two reports would also have been more satisfactory if 
the probable costs of raw materials, labour, dia 
management, &c., had been more fully dealt with. The costs 
of obtaining soda ash or cryst. soda from solutions of the 
carbonate are fully knowa to chemical ex as are likewise 
the costs of bl and chlorate production. Prof. Ramsay 
and Messrs. Cross and Bevan, could with a little inquiry have 
obtained information on these pointe, which would have 
enabled them to fill up very considerable gaps in their 
reports. 

A third point upon which these chemical experts ought 
to have reported, is that relating to the infinence of mag- 
nesinm and iron salts in the brine upon the electrolytic 

ure. It has been understood that the presence of 
these impurities has caused the chemists at the Castner- 
Kellner works at Weston Point oonsiderable trouble, and 


difficulty. 
Middlewich with the Hargreaves-Bird process ? 


process is a satisfacto 


: that some method of purifying the brine before it enters the 


cells, has had to be adopted in order to overcome the 
Will this purification also be necessary at 


In making these remarks upon the reports of Prof. Ramsay 
and Messrs. Cross and Bevan, the writer has no desire to with- 
draw any of his earlier opinions with res to the Har- 
greaves-Bird process. He still considers it to be one of the 
most promising of the processes for the electrolytic pro- 
duction of soda and bleach which have received indastrial 
trials, and if the capitalisation of the new company be not 
excessive, and the management be good and efficient, he has 


little doubt that a financial success will be attained 


But good wine needs no bush,” and simply because the 
one, there was the less need for the 
chemical experts to base their reports upon misleading 
figures, or to drag into prominence a current єћ зіепсу 
which will not be attained under actual conditions of work. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


INAUGURAL ADDRESS | 
By Pao». BiLvamus P. Тномрзон, D. So., F. R. B., President. 
(Delivered Thursday, November 16th ) 


Tun Institution of Electrical Engineers representa not only а great 
and growing industry, Бч ре ап іш scientific 


ask himself, on entering u 
fession, what are the interests of the Institution, what the most 


interests or aid in that development. | : 

In these days the advancement of science de 8 largely upon the 
mutual co-operation of scientific workers and of the societies founded 
for the diffusion and co-ordination of knowledge. 


theo influence of such an Institution as ours, both wi 


ite borders, is very great. If we spesk in the name of the united 
profession, with the weight of the whole industry to emphasise our 
views, we command tbe not only of all other professional 
bodies, not only of other industries skin to our», but of public 
bodies, central as well as We can influence even tbe 
administrative de ents of the Government itself when con- 


tion or proposed legislation touching electrical 

questions. 
Farther, our discussions in this room have a most direct influence 
development of practice, but on that of 
electrical science. To find an instance, I need hardly go further than 
tbe presidential address of Prof. Hughes in 1886, which set the elec- 
trical world the effects of aclf-induction. The number of 
scientific papers read before this and other bodies during the suc- 
ceeding two or three years upon the measurement of self and mutual 


pon 
ше on is directly attributable to the effect of that remarkable 


In the electrical world, however, there are many other 
inflaences at work. Great as may be the influence of scientific 
societies, of the open ditcussion of scientific and technical problems, 
GAY зү Nor. MI. copper, гата Tad robber, гу нь 
the cost of coal, the cost of water- ; the cost of by land 
and sea, the cost of labour, the skill and training of our 

and manufacturers relatively to those of our f oom- 
CCG in de 


blem may far outweig 


flozvrish in proporticn as the electrical industry flourishes; and as the 
empire flourishes, so will our Institution share in the 


out the trend of opinion, the 
in all parts of the world; if it can help to diffase amongst its mem- 
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some of them doubtless transitory, but others indicating changes of 
а permanent kind. 

In telegraphy, the oldest branch of our profession, there is not 
much room to chronicle change. Nevertheless there is an obvious 
tendency to increased use of automatic methods of sending. Slowly, 
but surely, the use of the automatic transmitter is extend ing in cable 
service, whilst on the Continent and in America the advantsges of 
the. Wheatstone automatic are being gradually recognised as the 
increase of matter to be transmitted over existing landlines causes a 
demand for accelerated methods. It may be here recalled that 
the very first paper read before this Institution on March 13th, 1872, 
when it commenced operations as the Society cf Telegraph 

Engineers, was on the topic of “Automatic Transmission.” 
The use of alternating currents of a тар bigh  fre- 
quency is also receiving attention. Prof. Rowland bas 
invented a rishi are typewriter working with alternate currents. 
The substitation of delicate optical receivers, working by photography 
for the purpose of enabling more rapid signals to be received, for the 
relays and recorde:s iously used, opens out a further field. Just 
asthe limit at which the hand can send is surpassed by the auto- 
matic sender, so the speed at which the eye can read the visible 
motion is surpassed by that of the photographic receiver. In this 

connection the recent suggestions on the one hand of Squier and 
Orehore, and on the other of Pollak and Viràg, demand careful atten- 
tion. The experiments of the latter between Buda-Pesth and Berlin 
appear to have come as a surprise to many Continental electricians 
not previously conversant with the Wheatstone automatic trans- 
mitter; while the success that they have obtained in sending words 
at the rate of 1,300 to 1,500 words per minute over a landline of 475 
miles long once more raises the familiar question whether a mile or 
two of subterranean cable inserted in the line would not have 
effectually barred the transmission and reduced it to ord rates. 
We need not believe all the nonsense telegraphed by special corre- 

-spondents to the daily press from Vienna, that home of scientific 

- canards. But Pollak Virag’s results are of more substance than 
the imaginary achievements of Jan Sczicsepanik. It is interesting to 
note that in their experiments success was largely duo to the use at 
each end of the line of an inductive shunt—a device advocated so 
ried a for cables by our late past president, Mr. Willoughby 


When we turn to the question whether such rapid methods of 
signalling will prove of any use on subterranean or submarine cables 


we are still confronted by the old difficulty that no improvements . 


whatever in spparatus at the ends of the cable will get rid of 
the sluggishness nt in the cable itself, if constructed upon the 
traditional patterns. The suggestion which I advocated in 1893 of 
accelerating the speed of signalling by attacking the problem in the 
middle instead of tinkering at the ends has not yet borne fruit. My 
suggestion to construct cables with a series of self-inductive artificial 
leaks of bigh resistance distributed all along its length to combat its 
distributive capacity appears to be too radical to be acceptable to the 
cable authorities. But it is self-evident that whatever gocd an 


inductive shunt (or artificial “ leak") at the end of a cable will do in 


getting rid of the charges, an inductive shunt (or artificial 
inductive “ leak”) at the middle will do jast twice as much. Why, 


then, should the estion to utilise this known property at one or 
more роле ко the length of the cable not be put to an experi- 
men 


Of the tendencies in the telephonio world I forbear to speak. 
Great Britain bas little reason to 3e prona of her record—past and 
present—in that line. She allo the microphone, freely given 
8 inventor, to be exploited as a mono- 
poly by others. 

The competition of electricity with gas as a means of illumination has 
been rendered very severe by the improvements introduced during 
recent years in incandescent gas lighting. The discovery of tbe 
properties of the rare earths in giving an augmented illumination— 
the result of a purely scientific research—was the foundation of the 
invention of the Welsbach mantle. It is singular that tho very same 
р were not turned to account in electric illumination before 
the invention by Nernst of the lamp which bears his name; a lam 
for the commercial introduction of which electrical engineers are s 
waiting expectantly. Meantime a far more im t factor in the 
economic struggle remains in a possible reduction of the high prime 
cost of 2 PI of ee enr electric к g be 

out as simply an e cde e putting gas pipes 
an enormous advance might be confidently expected. But so long as 
our station engineers and cur fire insurance inspectors on 
having both wires fully insulated, and do not allow an uninsulated 
or a semi-insulated return conductor, so long will this advance be 
delayed. With the introduction of armoured conduits for interior 
wiring, surely the prejadice which requires a double insulation will 


appear. 
In the public distribution of electric energy for lighting and 
power the necessities of economic working are effecting a slow but 
sare revolution. The methods that were in vogue at the date when 
the Electric Lighting Act of 1888 made electric distribution: in this 
country commercially possible are being superseded. Larger gene- 
rating units are being used in our stations. Larger areas of supply 
and fewer generating centres in an area are a necessity of the time. 
From the row of little bipolar dynamos, each with its own small 
high-speed engine—a sight so familiar in the older lighting stations 
of this country—we are gradually passing to the use of large multi- 
lar machines coupled to larger and more economical steam engines. 
years ago a distribution at six miles from the generating station 


-been needed. The obvious economy of using оле neutral 


was looked upon askance by many electrical 
recognised that the secret of economical work 
large * em Вы ыгы ltage. Whether the 
areas at an & y vo 

source of power bo hydraulio or thermal, the problems of econc mic 
distribution are essentially identical. Two of the most recent examples 
both of water-power stations—must suffice. At the Kanderwe'ke 
at Spies a pressure of 4,000 volts suffices for the distribution of cur- 
rent for lighting and power within a radius of six miles; but for the 
30-mile distribution from the same station to supply the city of 
Berne and the Burgdorf-Thun railway, a 16,000-volt pressure is 
adopted. Thecity of Milan, which is lit by power from the hydraulic 
station at Paderno, 24 miles distant, receives its currents at 13,500 
vclts. When electrio energy is thus generated and distributed on the 
larger scale, the time-honoured methods suitable for parochial areas 
must give way to newer ones of greater economy. Oontinuous 
current generators and motors are unsuitable for operation in such 
wise at economical voltages. The great superiority of ning 
currents asserts itself here uncontested. And with the greater 
economy of copper that is afforded—in the transmission at a given 
superior limit of voltage—by the use of three-phase currents, com- 
mercial considerations of the most elementary order decree that the 
fittest shall survive. It was, doubtless, in its time a great advance 
when the late Dr. Hopkinson in this country, and independently Me. 
Edison in America, introduced the “three-wire” system, in which 
by the employment of a central or neutral wire three copper con- 
ductora were made to suffice where four conductors had previously 
return conductors was sufficient to secure its ара 


tion we may now bave three wires doing the work of six, each 
9 


of (wo 


ligbting, the three lines are not 
FFF ing back to the com 
tion have one neutral wire serving in the place of three separate return 
conductors, thus AT ng og te Dr. Hopkinson's idea to its logical 
extension. Experience in Heilbronn, in Strassburg, in Lyon, and a 
score of other places, proves that the fear formerly expressed as to 
difficalties in balancing the circuits is unfounded. In the light of 
such experience it is not premature to say that the use of the three- 
wire system with continuous currents is obsolete. Obsolete it is not, 
however, in the sense of being disused. Obsolete it is in the sense 
that a better and more economical method is known and is already 
largely in use. Of all the new lighting stations now under construc- 
tion in middle poi a quite two-thirds are designed for three-phase 
work. Even in Berlin, where the admirably engineered group of 
lighting stations on the continuous-current plan has been eminently 
succ: gefal, financially and technically, all extensions are being 
on the three-phase ; and in a few years the whole will probably 
bave been conv to alternating currents. 

While the continuous current is, of course, the only species 
admissible for electrolytic work with all its rapidly growing appli- 
cations in the chemical industries, the superiority of alternating 
long-distance work is every 
о it was the 


ually loaded, we may 


$ 


ting А 

might have had some weight 10 years ago. But the simple truth is 
that continuous currents will not work motors at all except toys of 
the old Barlow wheel type. Let him who doubts this statement ark 
himself what is the purpose of that costly organ, the commutator, 
which is an integral part of every so-called continuous current 
motor. The sole function of a commutator is to commute a con- 
tinuous current into an alternating one, or vice versd. If a continuous 
current will drive a motor, why go to the expense of putting into 
any motor a commutator to commute that current into an 

one inside the machine? Moreover, the annecessary commutator— 
for it is unnecessary if the currents are supplied to begin with as 
alternating currents—introduces the risks attendant upon the use of 
" brushes ”—riske which have led the insurance com to pre- 
scribe that all motors with commutators should be put in fireproof 
enclosures. Let it be once realised that the commutator is an unne- 
cestary excrescence due to the supply of a particular kind of current 
which won't work a motor until commuted, and that, with the supply 
of the proper kind of current, no commutator is needed, and before 
long we s see these restrictions withdrawn. A common grind- 
stone is a thousand times more likely than a well-constructed modern 
commatatorless motor to cause an outbreak of fire. Yet no one 
prescribes fireproof enclosures around grindstones in any ordinary 


Another cf the times is the simplification of the switch- 
board, its construction of fireproof m throughout, and with 
more room both before and behind for the good arrangement cf gear 
and connections, and the avoidance of an unnecessary multiplication 
of fuses. The avoidance of step-ap transformers by direct . 
tion at high voltage is in itself an obvious step iis simplification. 

In the working of alternate-current generating stations, where 
parallel running of a number of generators is a necessity, the station 
engineer bas always had before him the fear of a serious breakdown 
should anything happen to one of the generators. If the field magnet 
of any one generator loses its magnetism through any failure of the 
exciting current, then all the other generators instantly pour an 
immense current through its armature, with dire disaster not only to 
it but to the station as a whole. All manner of devices bave been 

to combat this dread eventuality. Fuses and safety-devices 
of every description, vier pens gear warranted 
only to operate for currents tion of phase, are found not 
always to do their duty. Much discussion bas arisen as to whether 
the excitation of alternators in parallel ought to he an excitation in 


factory. 
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parallel, or whether each alternator ought to be provided with а 
separate exciter on its own shaft. Iven excitationin duplicate from 
two independent sources has been tried. It is satisfactory to note 
that a means has been discovered which will entirely remove tbis 
source of anziety, and render such accidents impossible in the 
future. Let me here narrate a test described in a recent number of 
the Bulletin de la Societe Internationale des Electriciens (Decsmber, 
1898, р. 498) upon two alternators of 250 xw. each, direct- 
driven at 67 revolutions per minute by two  horisntal 
compound engines, the alternators being constracted by the well- 
koown house of Farcot. Both alternators were separately excited, 
and were synchronised together ani put in parallel in the usual 
manner. While thus running the excitation was suddenly out off 
from the field magaets of one alternator, and then the steam wae cut 
off from the engine of the other alternator, which semuined excited. 
Both machines continued to turn, the unexcited alternator continuing 
the sapply, amning current for the lighting circuit and also sup- 
plyiog enough current to continue to drive at nearly normal speed 
the other machine and its engine. This extraordinary test, repeated 
many times, took place in the lighting station of the town of St. 
Ouen. The explanation lies in the construction of the alternators. 
Their revolving field magnets are farnished on 
the plan su d by Mons. L>blanc, with the 
device termed by him an amortisseur, which is 
nothing elee than a simple and substantial 
squirrel cage of copper embedded in the pole 
pieces of the field magnets, each pole being $4000 
perforated with six slots to receive six stout 

copper rods, the whols of which are short- | 
circuited together by two external rings of 44000 
copper. We are all familiar with the device 
of the embedded squirrel-cage construction 
introduced by Dobrowolsky and Brown nearly 
ten years ago into the so-called r:tors of poly- | 


здооо 


phase motors. Іа these motors the tquirrel- 

cage structure revolves at a slightly lower speed 

than that cf the revolving magnetic field; and a 
it has long been known that if the same struc- 
ture is mechanically caused to revolve at a speed 
slightly above synchronism, the machine be- 10.000 
comes a generator, taking power to drive it. In 
brief, the induced eddy currents in the copper 
structure, when revolved above or below syn- 
chronism, es pde it and make it act as a field 
magnet. Leblanc, adapting this device to the 
actual field magnets of alternators, has not 
only simplified the operation of synchronis- 
ing, but bas given to the alternator the new and remarkable 
property that, on the failure of the excitation from the ordinary 
source, the automatic action of the eddy currents comes into play, 
and thereby entirely prevents the disastrous reactions which have 
been so much dreaded by station engineers. I regard this invention 
as one of the most important of recent years. It has been applied 
also to the 600 Ew. alternatogs in the sector of the Champs Elysées 


in Paris. 
(То be continued.) 
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THE COST OF STEAM RAISING. 
By Jonn НошлрАт, A. M. I. O. E. 
(Paper read November 23rd, 1899.) 


Im the earlier days of the steam engine it was customary to measure | 


the efficiency of the steam Dun by the amount of work done by a 
given weight of coal, and was expressed by giving the weight of 
coal consumed per 5 hour, allowance sometimes g 
made for the quality of the used. At that time, when a single 
boiler or range of boilere supplied steam to but.one, or at mosta pair 
of engines, and the boiler was laid down at the same time as, and as 
integral portion of, a new steam engine plant, and was, more often 
than not, supplied by the maker of the engine as part of his contract, 
this method of estimating was not во wholly misleading as it is in 
the present day, when a single boiler or range of boilers often notonly 
supplies a large main engine, but also many auxiliary or indspendent 
ones, and also serves many other purposes. The practice has there- 
fore arisen of expressing the efficiency of an engine by stating the 
quantity of steam it uses per horse-power per hour, thus ө 

entirely all questions of the quality of the fuel, the efficiency of the 
boiler for transmitting the heat of that fuel to the water, and of the 
furnace and stoker, whether human or mechanical, in evolving 
from the fuel all the heat it contains. Та this way the per 
formance of a good engine is not marred by an indifferent 
duty obtained from the boiler, from any cause whatsoever. Wo 
have therefore on record the results of many engine trials, 
given in figares which take no account of the performances of the 
boiler by which the steam they used was supplied, and we have also 
many recorded tests of steam boilers determined quite apart from 
any question of power involving the employment of a steam engine. 
Again, we have many instances given of the cost of steam power, the 
best of which are summed up by Prof. Unwin in Obapter III. of his 
work on the Development and Trausmission of Power; but in all 
these cases, in orderto arrive at the cost of the steam-power, it has been, 
of course, necessary to include the working and cost of both engine 
and boiler; and whilst & steam engine cannot perform any useful 
work when dissociated from the steam boiler, the boiler can, and 
often does, perform many usef al functions other than the production 
of power by means of a steam engine, and it is to the cost of produo- 
ing steam, quite apart from the question of power, that attention is 
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directed in this paper. A ton of coal may бон, gay, 86. when 
delivered on the stokehold floor, and we may, in a general way, con- 
sider steam delivered from the boiler into the steam main as the 
manufactured article of which the coal is the chief but not 
the only raw material used in the process of manufacture; the 
question then becomes what is the increased value of this ton of 
coal when delivered in the form of steam into the steam meins ? 
The other items which, with the cost of fael, go to make up the total 
cost of steam produced, are working expenses, maintenancs of boiler 
and plant, capital charges, rents, rates, taxes, &c. In almost all cases 
the còst of the fuel is by far the greatest part of the whole cost, and 
it can only be in the centre of the coalfields, or some other equally 
favoured spot, where it is probable that the cost of the fuel will be 
anything less than 50 per cent. of the total cost, exception being, of 
course, made to those cases in which waste materiels, by-products, or 
refuse, which might otherwise have to be removed at some expense, 
are used as fuels for steam raising. This being the case, the cost of 
fuel required to convert a given quantity of water at a given tem- 
peratare into steam at a certain proseure, gives a fairly relative ides 
of the cost of raising steam in districts where similar conditions and 
prices of faels obtain. Mr. Bryan Donkin, M. Inst. O. I., bas largely 
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used, as а basis of comparison, the cost of fael required Io evaporate 
1,000 gallons, the water being at a temperature of 60° F., and the 
steam evaporated at 60 lbs. per square inch above the atmosphere, or 
else the temperature of the water is taken at 212° F., and evaporation 
at atmospheric pressure, or, in other words, evaporation is from and 
at 219" F.; in any case a reduction to a common batis is easy when 
the conditions are known. | 

The following formula gives & ready means of ob the cost 
of fuel to evaporate 1,000 gallons of water when tbe price of the fuel 
and the quantity of water evaporated per pound of fael are known. 


Let o = cost of evaporating 1,000 gallons in shillings. 
„ Р = price of coal per ton in 
„ W = pounds of water evaporated per pound cf ch. 


Р 10,000 
Then о = , X au 


Р „ 4461. 
y 


This is a useful figure, especially for comparison of boilers working 
in the samo distric!, where the p of various descriptions of coals 
may be taken to vary with the amount of heat that they will ev~lvo, 
because it takes into account the efficiency of the boiler and furnace 
and also that of the stoker, whether human or mechanical; bat, at 
the same time, the limits within which comparisons may be made on 
this basis are narrow, as the figure would always show a very large 
advantage in favour of the use of poor quality and low price fuels, 
which a closer examination into the whole of the cost of steam 
raising might cause almost, if not entirely, 0 disappear. There will, 
however, be less likelihood of giving to misapprehensions if it 
be always borne in mind that figure gives, not the cost of evapo- 
rating 1,000 gallons, but only the cost of the fuel required to 
evaporate 1,000 gallons of water. | 

Mr. Bryan Donkin, M. Inst. O U., has published figures from some 
teats he carried out with different kinds of fuel in the same boiler, 
the conditions in all cases being the same ; the results are comparable 
on the basis of the cost of fuel required to evaporate 1,000 gallons. 


| Cost of Water Cost of fuel 
Kind of fuel. fuel evaporated 1,000 gallons 
per ton per 10. of fuel. evaporated. 
Сов, d. lbs. i 8. d. 
A.—Dast coke qa 5 0 6 0 3 8 
B.—Dast Welsh coal 10 0 80 5 8 
O.—Large Welsh opal 22 0 9 0 10 11 


These figures go far to show the economy to be obtained by using 
inferior fuels, which, as a rule, are far cheaper on the basis of calorific 
power than higher-olass fuels. No better example of this could be 
given than the comparison of experiments B and О in the table given 
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Water. 


Fuel. | 
| ! i quem SFB баан IA T LN mU 
| 8 | 2 M Aver. Е | | Us | КЕЯ Күке 
м | a | @ ве е rate 

Date. Time. $ | S^ $ | rios E аро | by fan . evapora- per hour 

| | a Pig рег. $ | TC. engine. tion. | per 

| | | § | | ton. | | | i | boiler 
VC VF 
1836. | hours. Tons. Топ». Tons. в, d. Tons.“ Gallons. Gallons.’ Gallons. ‘Gallons 
Jin. | L867| 518: .. 51603 6 122! 715,860, 46.675. 669,175. 358 | 
Fob. 1610 390... | $903 6, 9: 64210: 40,375 501,725, 311 
Mar. 1265 289, 289 9 6| 140 401,710 31625 370,080 993 
April 1.566 443 443/3 6 | 102 615770, 46650 569.120 305 
May | 1927 433| 19 | 45213 9 10: 640,174 48174 592000 37 
Jane | $815) 292 „ | 29:136 | 9| 405,88 32875 373005 284 
July : 1,855, 361 99 4604 9) 95 701.37: 46,374 655 000 353 
Aug. | L994| 344 133 | 4825 24| 96 756865 49,850 706,518 334 
S:pt. |1,905| 280 140, 4205 6 | ВЫ 671,440) 47.575 623865 328 
Ож. | 1,814] 286 176 412 6 03 79 682,856, 45,350; 637,506 351 
Nov. 1.536 29. 12 303,3 92 433,080 33,450; 899,580 299 
D. 0 18% 412 — | 44236 102 | 568 330: 329 


| 614,930 46,000 
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above, where we see that a difference of 120 per cent. in the price of 
the fuel gives an increased efficiency с? but 5:5 per cent. at an 

ia cost of 108 percent. Should it be possible in practice to transfer 
the total heat of a fuel to the water contained in the boiler in the 
furnace of which the fuel is burned, or even a fixed aud definite 
portion of the total heat, then the true value of that fuel for the pur- 
pose of steam would depend directly on the calorific power, 
and it would be possible, the price of the fuel and its calorific value 
being known, to foretell the amount of useful heat that would be 


in busy manufactar 


cost a great deal more in removal, particulari 
ү fael may have to be ре 


ing centres, Extra storage and space for 


- vided, and the wear and tear of the furnaces increased 


secured by the combustion of one penny worth of the fael in question. 


A table showing the number of thermal units in one pennyworth 
of fuel of various qualities and prices was given by Mr. E. E. B. 
Orompton, Past-President, in his paper on tbe “Oost of Electrical 
Energy read before this Institution in April, 1894, which is, by per- 
mission, reproduced in Table I.“ 


Some figures from this table will be found set out in Diagram I. 


These, like the preceding table, show the enormous advantage pro- 
mised by the use of low quality and low priced fuels, but, as there 
never was a gain without some loss, we may briefly inquire what the 
possible losses and disadvantages of cheap fuels are—and they are 


many. | 

Ia the first place, in order to get the tame amount of heat with a 
low quality fuel as with a higher quality under similar conditions, 
more fael must be burned in same time; then, if the boilers and 
furnaces are already working up to their full power, either more 
boilers and farnaces must be put down, or the present farnaces must 
be enlarged, entailing an expenditure of capital, the interest of which 
muet be set against the extra economy obtained; or else the fires 
mast ba worked harder, perhaps by the ute of forced draught causing 
the furnace gases to leave at a higher temperature, and thus carry to 
waste a larger proportion of the heat in the fuel than formerly. ‘The 
mere fact cf more fael having to be fired into the furnaces every 
hour will entail more work on the stoker, for which extra wages will 
have to be paid either to the same or to additional men. The extra 
amount of fuel used will cause the fire doors to be opened, in the 
case of hand-fired furnaces, more frequently or for longer periods 
both for firing and for cleaning fires, whilst the extra amount of 
re f ase taken from the farnaces will carry to waste a correspondiogly 
larger amount of heat, and, what is of more importance, will often 


. * Table I. із not roprinted here, as it will be found in ELECTRICAL 
Rzvrsw, April 27ch, 1894, page 499, in Mr. Orompton'e paper. 


according 

the extra amount of fuel used, and not according to the amount of 
steam produced. Low quality fuels, too, as a rule, require a stronger 
draught to burn them to the best advantage than better qualities; 
this may necessitate an expenditure for more chimney power in the 
case of natural dranght, and larger fans and engines, of course using 
more steam to drive them in the case of forced draughts. Ia sab 
etitutiog inferior for better-class fuels wo may expect а reduction n 
the cost of the fuel, depending on the differences in the ratio of 
calorific value to price of the two fuels, and an increase ia working 
expenses, &c., depending on the increas»d amount of fuel used. 

It may not be out of place to give here а word of warning to tbose 
who are invited by the manufacturers of special furnaces to enter 
into contracts with them, in virtue of which the manufacturer of the 
p furnace shall take as his remuneration for fixing the furnace 

ree of charge or at cost price, a definite proportion of the ascertained 
saving in the fael bill from the time the new appliance was put in. 
as compared with a previous period; such an arrangement may een 
very fair and reasonable; but if the reduction of the fuel bills й 
accomplished by the use of inferior fael, there must inevitably be 
increased incidental es, the whole burden of which will fal 
on the steam user, and from which the furnace manufacturer will b 
entirely free. Still more to be deprecated is any arrangement basi 
on а comparison of the amount and cost of fuel consumed on two 
trials, one made before the introduction of the special appliance, asd 
the other after it, for in addition to other disadvantages to the stam 
user, it is reasonable to assume that the furnace manufacturer vil 
take pains to secure those conditions under which bis furnace work! 
best, whilst а furnace about to he discarded is scarcely likely to be 
either in the best possible order, or worked to the best advantsgt; 


1 


indeed, it is safe to вау that the vaunted superiority of many a pee t 


appliance over the ordinary furnace, whatever that may be, is ati: 
butable mainly, if not solely, to the batter conditions obtained for it, 
and the greater skill with which it was worked, and with а 

of these conditions, the result may have been reversed also. 

It sometimes happens that a single range of boilers haa to карг! 
steam to a number of more or less different and independent conos. 
each of which has to bear its own abate of the expenses of prodaosi 
the steam it uses, so that it bicomes necessary to determine the tts 
cost of the steam produced and divide that sum amongst the die 
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to 
fairly constant during the 24 hours (see Diagram No. II.), so that it 
portion of 


steam. 

In w these boilers it has all along been recognised that steam 
was prod much more cheaply by the forced draught than by the 
natural draught furnaces, consequently were always worked п 
to their full power, and as the minimum for steam almost 
3 except on ud the anonn they, 
capable ucing, were even 

therefore worked under conditions ex y 
` economy; whilst the natural draught farnaces, having to make up the 
difference between the demand 


ught furnaces gave much better 
results when doing the largest amount of work. 

. During seven months of the year seven boilers working together are 
able to supply the demand for steam, but during the later summer and 
autumn months the requirement ís much greater, and nine boilers bave 
to be worked heavily, and sometimes even more, which fact justifies 
т Сисак Ee the vis 5 ел мон might other con- 

ate an extravagantly spare ‹ 

Тһе е рашат used for the boilers with Perret furnaces is 
breeze, w is delivered in front of thy boilers at the price of 3. 6d. 
peus This fuel contains a large amount of incombustible material 

28 to 25 per eent.; the amount burnt is about 15 tons in 24 


hours, or 1,400 lbs. per hour, or 18 lbs, hoor square foot of 
grate surface, the total area of the six 78 square feet, 
and evaporate from 5:6 to 6 lbs. of water per pound of fuel ; taking this 
at 588, cost of fuel to evaporate 1,000 gallons is, by the formula 
given above: 
Р 
С = w x 4464 
= 58 x 4464 


= 2:69 shillings = 2s. 8}d. 


The quantity of water evaporated is about 3,400 lbs. per hour per 
boiler, equivalent to 170 E P. at 20 lbs. of поа pa horse-power per 
hour, а low result which eventually makes i felt of 
drawbacks to the use of inferior fuels. nee оона в 

supply of this breese, it has been used almost invariably du 
) of these observations for these boilers, other fuels being 


M 
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tried at various times, but none were found able to compete with it. 
air pressure used for the Perret furnaces aver about 1'1 
inches of water column as measured under the fire and was 


. producad by a 36-inch fan driven ce belt from a s engine, the 


steam for which was taken from the boiler, and its amount is in- 
cluded in the figures given above, bat for which due allowance is 
made in the proper p both for the cost of the steam used and 
the interest on the capital sunk in the fan engine and other special 


appliances. 
(To be continued.) 


LONDON OOUNTY COUNOIL. 


Tun Oouncil, at the meetin 


to the Hackney Vestry for e lighting purposes at 9} per cent. 
no repayment of principal to be made 1 the first three years, 
but the whole sum to bs in the remaining 39 out of the 


years 
42 years. It wae also deci to advance £3,110 to the P 
trict Board for the 4 of site for an electric light on. 

It was decided, at the request of the chairman of the Highways 
Committee, to again postpone for a fortnight the report dealing with 
the United Tramways Company, in order to allow Hammersmith 
Vestry to place their views before the Oouncil. 


Егвотвїс TBAMWAYS. 


The adjourned of the Highways Oommittec wae again 
submitted recommen the Oouncil to seek powers in the London 
County Tramways Bill for sanction to reconstruct for electric traction 
the tramways between Westminster Bridge and Tooting, and between 
Blackfriars Bridge and the “ Horns” public house at Kennington. 

A report was submitted by the Finance Committee ier Adres 
the financial bearings of the proposal of the Highways Committee to 
obtain powers in a Bill to authorise the use of electric traction on 
the Westminster Bridge-Tooting tramways, and on the lines between 
Blackfriars Bridge and Kennington Park. The committee stated :— 


It bas been assumed in previous calculations as to the financial aspects of 
tramway and light railway schemes that the traffic receipts will amount to at 
least as much as the present ave recei r mile run for the system of 
horse tramways, viz., 1 per mile, and that the expenses of working by 
electric traction will be 6d. per mile. These figures show an estimated profit on 
working of 44d. per mile run, and the average profit on working the present 
tramways is about 9d. per mile run, so that the estimated saving in working 
expenses as a result of adopting electric traction is . per mile run. The 
number of miles run over the lines which it is pro to convert is stated by 
the tramways manager to be upwards of 2070,000 per annum. The mileage at 
ahd. per mile equals about £21,600, and this figure, therefore, is the extra profit 
which the Council may look for as а result of the conversion. Out of shis will 
have to be paid the charge for interest on and repayment of the capita! cost of 
conversion, which is estimated at £271,200 (including equipment). Froar this, 
however, may be deducted the estimated value of old materials arising {tom the 
dismantling of the existing lines, £15,750, leaving a net ошау of 
2255450. m inquiries which we have caused to be made as to what has been 
done in other towns where powers have been obtained for the conversion of 
horse to electrical traction, we think the Council would probably be able to 
obtain the consent of the Treasury to the whole cost of conversion bein 
charged to capital account and being spread over the Counoil's short peri 
term of 25 years. We have promised the chairman of the Highways Committee 
to consider whether repayment can be spread over 30 years. Assuming the 

riod of 25 years for the repayment of the to al outlay, and taking the rate of 

terest at 8 per cent., the annual charge for debt would be £17 leaving a 
margin of extra profit as a result of the conversion of 28,618 a year. is would 
gradually increase as the debt is paid off. 


The Онлвмлн of the Highways Committee having moved the 
adoption of the recommendation, | 

Colonel Fogn said there was a very strong feeling in the South of 
London that the experiment proposed should not be carried out in 
one of the busiest parts of London, and he appealed to the chairman 
as to whether there was not some less frequented spot where the 
trials could be made. As an amendment the speaker proposed that 
the application to Parliament should be subject to the consent of the 
local authorities being obtained to the experiment being made, but 
there was no seconder, е. 

Mr. GILBERT, in reference to the proposed Blackfriars section, 
asked the chairman of the Oommittee whether it would not be 

ble to extend the line from the “ Horns” public house to the 
unotion of the cable tramways in Brixton Road. If the electric line 
were not extended in that manner, great public inconvenience would 
be caused, віпое it would be necessary to work the 200 yards of track 
between the Horns" and Brixton Road аы of horse traction. 
- Mr. J. W. Baun, in reply, stated that the difficulty suggested by 
the hon. member would be overcome by the general powers being 
sought by the Council ia the ensuing session in order to transform 
the whole of the undertaking to electric traction. 
er recommendation on being put to the meeting was then 
Талант Exvoraio BRAILWAYS. 

In a farther adjourned report the Highways Oommittee recom- 
mended the Oouncil to approve the draft of the Deptford, Shooter 
Hill, and Woolwich light railways order, and to authorise the Oom- 
mittee to settle the in substantially the same form with regard 
to the proposed light railways (1) between Olapham and Kingston 
Road; (2) New Oross and Hltham; and (3) in Archway Road, 
Highgate. 


. Mr, Магушів BREACHOROFT expressed the opinion that whether 
the application was successful or not there should be no mistake 
about the form of the order. The specimen order prepared by the 
policitor and the draft order had contained a clause which would have 
enabled the Oouncil on the completion of the lines to have leased 
them to а company, if it was considered desirable to do so. Unfor- 
tunately, there were narrow-minded membsrs on the Committee who 
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thought there would be danger in introducing а clause of that nature 
into the order in question. The decision of the Committee to override 
the advioe of the solicitor was only carried by a narrow vote, and 


the result was that the order did not contain the particular clause. - 
. He thought every right-minded councillor would agree that whether 


it was the intention of the Oouncil to. lease the lines or not 
it was advisable that the clause should be embodied in the 
order. The Highways Committee hed resolved to recommend 
the clause in the case of the Archway Road, Highgate, line, and it 
ought to be included in other schemes. A> an amendment, the 

er proposed that a clause should be inserted in the order giving 
the Council power, similar to that contained in the Tramways Act, 
of leasing the lines at any time found to be desirable. 

Dr. Lonasrtarr, in seconding the amendment, said that the modest 
proposal should commend itself to everyone. 

The CHAIRMAN OF THE COMMITTEE stated that the question had 
been carefully reviewed, and that the Committee had come to the 
conclusion that 16 was better to go before the Oommissioners as a 
municipality desiring the powers and desiring to work the railways. 
Some of them were of opinion that the Council would stand a better 
chance of obtaining the orders in that manner than by appearing 
before the Light Railway Commissioners with another form of order. 
The Committee had also arrived at the conclueion that the leasing of 
tramways had been weighed in the balance and found wanting. 

Mr. T. B. Westacort mentioned that not a single light railway 
order had been granted which did not contain the clause providing 
for the leasing of the railways. 

After further discussion, a division was taken on the amendment. 
There were 41 in favour and 65 against. The amendment was, there- 
fore, rejected, and the recommendation of the Committee was then 
adopted. . 

ASYLUM Ілантіха. 

The Asylums Committee stated that in course of time there would 
be several asylums on the Horton estate, comprising 1,060 acres, and 
that they were of opinion, instead of each institution having its own 
separate plant for the su ply of the electric light and water, that it 
would be more econo to erect a central station for those 
purposes. Three schemes had already been under consideration, but 
the Committee were not prepared to recommend the adoption of any 
one of them. The engineer was engaged in drawing up another 
scheme, which, it was hoped, would be submitted to the Council by 
the beginning of next year. The Committee 8 recommended 
the Council to approve the principle of a central station for the 
supply of water and electricity, and to authorise them to bring vp a 
scheme for that purpose. 


MARCONI TELEGRAPHY. 


Тнк improvements which Mr. Marconi has made in his 
system of wireless telegraphy, appear to be rapidly inoreasing 
ite efficiency and extending its range. One of its recent 
achievements is grapbically described by Major Flood Page 
іп the Timas of the 18th inst. Before Mr. Marconi left New 
York he cabled to the office of his company in London that 
he would speak to the Needles (where there is a Marconi 
installation) from the steamship 57, Paul, on her arrival in 
English waters. The telegraphists were in attendance at the 
Needles station for some hours before the vessel was expected, 
and in due time their anxiety was relieved by the ringing of 
the bell. Is that you, &. Paul?” “Yes.” Where are 
you?” “Sixty-six nautical miles away.” The exchange of 
telegraphic messages was continued while the vessel passed 
along. Messages were Bent by passengers to be forwarded to 
many parts of England and France, and the latest war news 
was communicated to the ship where it was published, in the 
Transatlantic Times, which was printed by the ship's com- 

ositor, and sold at a dollar a copy, for the benefit of the 

men's Fund. 

That vessels within 70 or 80 miles of land, can communi- 
cate with the shore by wireless telegraphy with the greatest 
ваде and certainty, has now been established by Mr. Marconi, 
and in this field alone there is likely to be considerable em- 
ployment for the Marconi apparatus. But what is still 
more urgently wanted is some means of enabling vessels to 
ascertain the direction in which the etheric waves come from, 
say, а lighthouse or another vessel. By this means a vessel 
in a fog might ascertain ita position and avoid collisions and 
тта According to the New York Herald, of October 
10th, Mr. Marconi appears to have already attained some 
success in this direction by the use of deflectors. Mr. Mar- 
coni is represented as saying “In the very near future I will 
have ready what is known as a deflector. By means of the 
deflector, ships will ba able to make their way through fog 
and storm to safety. In England, lighthouses are already 
using wireless telegraphy. My plan is to have all ships 
equipped with signalling machines and deflectors. It will 


. Bhore. 


‘then be possible to send the signalling currents all in one 
direction, instead of broadcast as is now done. The 
deflectors will be revolved about the mast, and as the 
currents reach the point from which they are cent to the 
receiver, an indicator will ring, and the pilot may steer his 
vessel along a safe course, being guided by signals from the 

We have for some time heard a good deal abont these 
deflectors. In only one instance have we any record of their 
having been successfully used. When Mr. Marconi undertook 
to report the yacht races for the ew York Herald, he con- 
ceived it poasible that the spirit of journalistic rivalry might 
lead to an attempt to iuterfere with the communication 
which it was his aim to establish, Some attempt appears 
actually to have been made either fo tap the Marconi waves 
or to create an etheric distarbance which would obliterate the 
Marconi messages. This is said to have been defeated by 
Mr. Marconi by an ingenious arrangement — probably 
some arrangement of deflectors. 

Theory hitherto has condemned the successful use of metal 
lates, either as deflectors or reflectors, and there is at present 
ittle faith among the experts in this idea. Mr. Marconi has 

already, however, accomplished so much, often in defiance of 
theoretical predictions, that he may yet succeed in directing 
his waves in a definite direction, or in ascertaining the 
direction from which they come, to the receiving station. 

The naval authorities of the United States Government, 
after witnessing a demonstration by Mr. Marconi between 
the cruiser New York and the battleship Massachusetts, have 
become convinced that the system can be utilised with 
immense advantage in naval warfare. It is intended to 
introduce the system into the United States Navy, and it is 
pro „in the first place, to establish it between Key West 
and Cuba. 

At the request of the War Office six of Mr. Marconi's 
assistents have started for Cape Town, whence they will go 
to Darban to assist Sir Redvers Baller. The plant is 
similar to that tested so successfully in the last naval 
manœuvres. The plant might be of immense value in 
military operations after it has been thoroughly tested and 
adapted for this use, but it is not likely that the present 
apparatus will stand the knocking about that it will be 
subjected to in the field. The beleagured garrisons in South 
Africa are apparently not supplied with Marconi plant. The 
system of telegraphy by earth currents, suggested by Dr. 
Lodge in the Times, might be of use in an emergency, and 
certainly deserves the attention of military telegraphists. 


A TENDER POINT. 


On the question of inviting tenders for electrical plant, it is 
now a frequent practioe with corporations to postpone their 
decision to the last moment ; indeed, although the matter is 
often under consideration for years before any definite 
steps are taken, months only are granted to the con- 
tractor to complete, in many heavy contracts, as 
councillors, in their desire to see the installation for which 
they have had part in voting the credit, completed daring 
their own term of office, leave too little time for the manu- 
facturer to make and erect the plant. Of course, it would be 
possible for the manufacturer to make the plant in advance 
as stock, provided that some standards were agreed upon by 
consulting engineers, but in the present state of the 
profession, this ap to be too much to expect. Aist- 
ance to manufacturers would, however, be given if more 
time were allowed for the preparation of tenders, and if 
facilities were afforded for the getting out of estimates. In 
the present state of affaira the time is often limited to a week 
or ten days, and only rarely is a month allowed, although it 
is evident that if the plant is of any importance, and any 
drawings are required, one month is certainly not too much. 
Again, it is the practice of some of our consulting electricians, 
when the tender is divided into sections, to include in the 
dynamo section so many асоеввогїев of which the electrical 
contractor is not a maker, that a great deal of work is 
entailed on him in the obtaining of tenders from sub- 
contractors; indeed, it is not uncommon that in this section 
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the value of the electrical work is much less than half the 
total of the tender. The reason that the electrical contractor 
has to do this work is that if he refuses another will accept, 
whereas the engine makers, who opr a more independent 
position, decline entirely to tender under such conditions. 

If the consulting engineer is not himself prepared to 
take the trouble to split up the tender form into more 
sections, at least he may aid by asking for leas detailed in- 
formation with regard to accessories, and by stating in round 
figures the allowance that should be made for these extras, 
leaving the settlement of detail until he is bronght face to 
face with the succeseful tenderer. Of course it is obvious 
that if be can get contractors to tender for the whole of the 
machinery section, it saves the consultant much time; but if 
he passes what is, after all, his own work on to other 
shoulders, he should give more time for carrying it 
ont. Another difficulty of less рше is, that 
Serie T only one ordinary copy of the specification is 

nded to the tendering firm, and it is necessary to prepare 
copies so that tenders may be invited from ible sub- 
contractors; this means a loas of two or three days, as often 
the specification is a document of 80 or 100 pages. Would 
it be-too much to ask the consulting engineers to adopt 
some plan that would obviste this loss of time? In a recent 
tender the plan adopted by the War Office, due, we believe, 
to Capt. Baylay, R.E., seems a good one, and met the before- 
mentioned points; the specification was provided in the 
ordinary way, and, as far as possible, the sections were во 
divided, that each section could be dealt with completely by 
one contractor; thus it became unnecessary to type the copy 
for sub-contractors, and as the various schedules of prices 
and particulars 5 in copying ink on a sheet with 
perforations for detachment, it was only necessary 
to cig the i pon eg and 71 7 50 form, and after press 
copying, forward them, retaining the specifi 
course, the press copy. The War Office thus had all the 
particulars it requi 
without loss of time and unnecessary expense. 

It may be considered that any such plan is a detail of little 
importance, but it must be borne in mind that it is only by 
attention to such detail, in many cases occapying 20 per cent. 
of the time allowed, that we can hope to get work planned 
and executed in the short time available. 


CORRESPONDENCE. 


The Board of Trade and Electric Tramways. 
Your article, “The Board of Trade and Electric Tram- 
ways," is indeed interesting, and having hed most of these 
difficulties to contend with as resident and consulti 
engineer to the Madras Electric Tramways, I trast you wi 
see your way to publish the following :— 
rolley poles at present are not by any means perfect, and 
the various tramway engineers have yet to find out some of 
their little peculiarities, such as tearing down pole arms, 
overhead wires, guards, pullovers, span wires, &c., and as 
many of the designers and engineers have no previous 
practical experience in traction work, one must expect 
accidents. | | 
I will leave the trolley pole alone in this letter, but will 
endeavour to treat same at some future date. I am led to 
understand from your article that with the * Dickinson” 
system, span and pullover wires are not used ;* this, of course, 
is a slip on your part, as these are essential on curves, at which 
points a trolley is most inclined to leave the overhead wire, 
and from my experience it is advisable to have all pullovers 
and cross-wires insulated at both ends, and not earthed as 
suggested by Mr. Trotter.t I can endorse all Mr. Trotter says 
regarding centre poles; not only are they a nuisance to 
drivers of vehicles and traffic in general, but a source of 
great danger to passengers who will alight when the car 
is travelling, and invariably run foul of the centre pole. 
Of course, this could be avoided, assuming you have width 
of street for two vehicles to pass each other on both sides 
of track, and 4 feet clearance from car to centre pole, 
The in-and-out motion of traffic is very much to be avoided. 


— — — 


* We did not say so. 7 
t Mr. Trotter referred to the guard wires.— EDS. Егис. Bav. 


ification, and, of - 
and the contractor all that he wanted, 


I am glad to Ба bgp have drawn attention to the long 


arm brackets, w are unsightly, distinctly weak, and 
dangerous. : р 
I am sorry that I cannot fall in with your idea that 


500 volta are dangerous. I have seen many cases in which 
a cable has dropped upon a group of ras natives, 
with their scanty wearing apparel and bare feet, with no 
more serious result than a bit of a fright; in fact, it acted 
rather as a tonic. | Ж 
Gaard wires of various kinds are, no doubt, a necessary 
evil, and having carried out а great many experiments in 
conjanction with the Madras Government telegraph engi- 
veers, 1 am inclined to think it possible to design guard 
wires to avoid almost all risk of contact; at the same 
time, this can be done with greater efficiency, and be much 
more sightly, by the telegraph or telephone oompa at 
the tramway company’s expense, binding off their line wire, 
and running a larger gauge over the track, as required by all ` 


railway companies, in crossing their lines, A light fuse 
could be inserted joining up span wire to line wire, insuring 


in cage of accident no damage to telephone or telegraph 
instraments. Under the span wires, from an arm extending 
some little distance further out, could b» run two light 
guard wiree, perallel to the span line wires, with bridge 
Pieces of the same section of wire, running at right angles 
about every 6 feet. By such an arrangement I have found 
from practical tests that it is almost impossible for a 
telegraph or telephone wire to drop to earth, as these 
wires are out of the line of sight, it is by far the most 


at most, at the end of which the said Ppi wide and 


varied experience requests his firm to pay hi 
with his abilities. They make him a large and handsome 
offer of a salary of from £20 to £40 per year, which, in 
many cases, he cannot think of accepting, as it is so charit- 
able of his late employer to so accurately appraise. bis real 
value. A few months after he is again to the front, 
having a relation or friend in one of the municipal cor- 
porations, he is installed as resident electrical engineer, and 
at onoe prepares electric 1 and traction schemes, and 
endeavours with the help of the said Corporation or oom- 
mittee (who, as we all know, are born electrical engineers) 
to carry out these schemes. 

Then the faults crop up, and the poor ratepayers have 
to pay, pay, pay, for this absent-minded beggar, who, of 
course, blames his contractors, and is ably supported by the 
rest of the born engineers. I hear on good authority that 
in the near future they intend making electrical engineers, 
in which case you will, no doubt, use all the influence of 
your valuable paper in the furtherance of such an excellent 
scheme. Е. | 

Е. S. Hanning. 


Arithmetic of Electrical Measurements. 
I have had the ELECTRICAL Review for the past 15 
re and saw the review of the seventh edition of my little 
k on “ Electrical Measurements” in the issue of October 
27th, p. 668. n ME 

As a general rule I never reply to reviewers—like Madame 
Correlli, I ignore them—I should not do so now had not the 
publisher called my attention to the per. and that since 
then I have reoeived a cutting anonymously. 

The first 18 lines simply express the opinion of one 
n DE reviewer. | e o 

The fact that the seventh edition is now being issued, and 
that also that the book has been translated into German and 
commands a large sale in Germany, are proofs that I also 
bave an opinion, and that my opinion as to what is necessary 
for.“ young students in electrical measurements is not only 
respected, but, moreover, valued. 

Your reviewer says, “ Minotto is as usual spelt wrongly 
Menotti.” If it be usual to spell it Menotti, whenoe his 
authority for “ Minotto ? " 

n ar “ Не would not be sorry to see a text-book issued 
which ignored the existence of primary cells altogether.” 
¥ 
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This is a desideratum only to be accomplished when there is 
no demand for them, and when such huge establishments as 
the Post Office Telegraph Department and the telegraph and 
корол companies throughout the world cease to use them. 

misprint + for x on p. 52 had already been noticed, 
but as you yourselves, on p. 671 of this same issue, Ootober 
27th, 1899, “regret unfortunate slips,” во do I, and the 
misprint will be corrected in any future issues. 

Your reviewer would do well to study the ghar ke and 
idioms of our English language before again indulging in 
the etrain of sarcasm anderlying his allusion to my expression 
“ constant variation.” 

Had he consulted Webster's, Walker's, or Woroester's 
dictionary, had he studied the atterances of our greatest 
orators, should have known that this phrase, though 
x Lair paradoxical, is perfectly consistent, and quite 

e in the sense in 91 55 а ue " 

ut it is a great pit cone showing a want 
knowledge of electrical terms in common use, by ] 


high reputation, it will be well to note that such e 

as I quote will not tend to do it—p. 683. Prof. О. A. 
Oarns- Wilson writes:“ In your criticiams of my letter you 
ridicule Mr. Barlow, &.” 

In your current issue, p. 792, you have to explain to a 
correspondent, “ There was no ridicule in our note" &c. 
Р. 795, “ If we have hurt the feelings of the Barnsley Town 
Council," & Again, p. 796, Far from ridiculing them 
(the Berrenberg Syndioate), &o. Three semi-apologies in 
one issue show something must з amis at your head- 
quarters. 

Wm. R. P. Hobbs. 

H. M. S. Vernon, November 22nd, 1899. 


[We must congratulate Mr. Hobbs upon his relations with 
Lord Kelvin, Sir W. H. Preece, Mr. H. R. Kempe, and 
* Madame ” Oorelli (with one ғ); we await their comments. 
We pone out misprints whenever we come across them, 
merely for the assistance of the author in issuing his next 
edition, and of the readers of the present one. The spelling 
of Minotto we bad many гат ago on the authority of the 
engineer of the Italian Telegraph Administration. Mr. 
Hobbs has apparently misread “oonductor resistance,” a com- 
mon and correct expression, as “conductivity resistance,” 
an absurd contradiction in terms, and we may say that Mr, 
Kempe has now abandoned “conductivity resistance” for 
“oonductor resistance.” We entirely deny Mr. Hobbe's 
assertion that the ge neun at gr end of bis letter 
were semi-apologetic, although we are alwa prepared to 
make reparation if we are in the wrong. Finally, we prefer 
to think that if anything is amis, it is in the “head” 
iR of our jrate correspondent himself,— Eps, ELEC. 

Ev. 


Signalling Without Contact. 


In your current issue is a letter, signed “ О, M. J.," which 
demands a reply from me. The letter bristles with questions, 
answers to which will emphasise some of the strong points of 
my system ; but it will be evident that a gentleman who 
demands “a nearer у ане to absolute certainty than may 
be attained by fallible humanity ” will not be easy to satisfy. 

“ С. М. J.” commences the attack by stating that when a 
driver in а fog passes “fixed signals which cannot be seen” 
(the italics are mine), he “assumes” they are “at danger ” ; it 
would be interesting to hear by what sense he discovers or 
assumes that they are there. Moreover, if a driver knows b 
inspiration when be is passing an invisible signal post, an 
assumes the signal to be at danger until he makes out a fogger 
то A green lamp or flag, of what earthly use are the 

nators 


As to Sir George Findlay having “ written in the highest 
praise of the results attained,” the question is : What bearing 


has this on the discussion of a new a ? Plenty has 
been said, and justly said, in the hig praise of the ой 


millwrighte' work with hand tools, but that is no reason for 
discarding modern machine tools. 

« Q. M. J.” the use of an invariable danger signal 
except T a “all ne б н pud to piss This 
can easi arranged if desired, and, as І вау in my 
paper, ihe form of signals із a subject for discusion. To 


to discuss the question of absolute perfection in signalling 
on the engine 
As to whether detonators or relays are the more liable 
to failure, that is a matter that can only be determined by 
а large experience of both. If “O, J.” had had my 
сре he would have more faith in the armature 
than he appears to have. u 
The road magnets undoubtedly do retain their 


magnam for a very long time—how pm. cannot say. ЇЇ 
it prove necessary, they can very easily be remagnetised 


Mr. W. A. Price, M.A., who has had wide practical 
rte with electrical apparatus, described the m of 
being “ extremely simple." Mr. Swinburne has said 
of my system “It is in the very nature of things much 
simpler and cheaper than the present hore system.” I 
certainly attach more importance to the rat ad pret 
opinions of such men as Mr. Price and Mr. Swin than 
to the lucubrations of an anonymous correspondent. 

“O. М. J's” statements that my apparatus would 
practically convert the cab of the engine into a signal bor,” 
and that “ the driver of an express train would require а man 
to attend to the signalling apparatus” are not worth contro- 
5 may VVV that the 

tting of the apparatus on reat No engine was 
carried out at high „under my direction, entirely by 
engine-fitters who not had the slightest experience of 
electrical work, and withont our even having a magne 
wherewith to teet things as we went on. This work was 
done at Doncaster, and when the engine came up to on- 
don the signals were duly taken at fast speed. 

“O, M. J.“ next tries to frighten us with the number 
of signals to be taken by a train travelling at 60 miles 
an hour over a line with four block stations to the mile. 


ven exactly where you expect them on the engine than 

Кей ont "tor on фе roadside is not explained. Will 
“О, M. J.” kindly say where, with four stations to the mile, 
trains are to be seen travelling at 60 miles an hour? The 
show would draw good gate money. 

That, “with the blocked ahead, the driver, when 
inside the distant, bat before reaching the warning magnet, 
would сое ” home “ шерш omg off, and, yo 
“inviting him to run on," bat giving hi on 
move on, is true; it is also true that the distant 1 signal 
would be on and telling him to slow down. 

Next, as to failure of road numbera. It is no more 
possible to give the wrong number than to pull down the 
wrong roadside semaphore, the switches being interlocked 
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with the point levers; failure to give a road number would, 
ipso facto, show that something was wrong. If the signal- 
man tries to run the express to a bay platform, the 
driver will be made aware of the fact while a thousand yards 


away. 
For single lines worked by signals it would probably be 
best to use only electro- ets on the road. The danger 


magnets on each side of line, however, might be con- 
nected in separate circuits with atteries. 

Finally, I think it is better to try and avert danger than 
to maintain a nursery for the cultivation of “ the sense of 
alert ness to danger. By-the-bye, is this the sense which 
enables a driver to “assume” that he is passing an invisible 

i at danger ? 

If “С. М. J.” will be good enough to communicate 
with me I shall have much pleasure in showing him some 
apparatus conneoted up with batteries, so that may see 
how really simple and compact the whole thing is. 


| W. 8. Boult, 
82, Victoria Street, S.W. 
November 16th, 1899. 


Contact Electricity. 


May I make a few comments on the remarks you made 
in your generous editorial on the paper on “Contact Elec- 
tricity,” which I read before the Physical Society, and which 
waa reported in your last issue? 

You stated that I was dealing with differences as small 
as zuth of a volt, and that in my experiments there were 
many conditions that might account for a stray goth of 
a volt. Very true; but as I entirely ignored such small 
differences in drawing conclusions from my resulta, the 
criticism is irrelevant. The to which I attached 
importance were from 1:02 volts to 0:28 volt, from 0°98 volt 
to 0 09 volt, from 0°37 volt to —0:60 volt, and so on. 

You referred to errors caused by the electrification of the 
plaas tube. Such disturbances are easily ised, and, it 

needless to add, were carefully eliminated. | 
. Thermal differences, of course, did not come in to any 
appreciable extent, as all measurements were made when the 
apperatus was quite cold. | 

E Frederick 8. Spiers. 


Consulting Engineers and Contractors. 


It was not our intention to enter further into the discussion 
of the question of “ Consulting Engineers and Contractors." 
Having put our question and obtained our answer, we were 
quite content to leave the matter in other, and more 
in hands; bnt your correspondent, Mr. Sydney F. 
Walker, raises an entirely new issue. The sort of шш 
engineer which we thought the contractor had a genuine com- 
plaint against was the man who, posing as a consulting 
engineer pure and simple, was, at the same time, quite 
willing to act as a contractor if he could get a supply 
house to give him trade terms. The gentleman Mr. 
Walker has in his mind is, on the contrary, one who 
states boldly, “I am a contractor, but my experience is 
such that I am as capable (often more so) as any man 
to give my customers advice.” He does not interfere 
with anybody, because he does not usually advise outside 
his own connection, This man, we have no hesitation in 
saying, is fully entitled to receive trade terms. True, his 
customers occasionally treat him im the mean manner Mr. 
Walker draws attention to. They get all they can ont of 
him free, and then use their stolen knowl to bawk 
their installation round the whole trade in search of 
someone who, not having 
pre ing a workable scheme, is quite able to undersell him 

у а small percentage. But as а rule we do not think that 
this ів во, and more often the work is placed in his hands 
without further question. There is, however, а worse form 
of enemy to the straightforward oontraotor, viz.:—the man 
who, being actually a contractor himself, poses as a consulting 
engineer, draws up a cast-iron specification insisting on 
dynamo A," engine B," wire “О,” and lamps “ D,” on 
which he has special terms, being employed, and then tenders 
for the work himself, and, of course, is able to underbid 
everybody. Such a man is beneath contempt, we know, but, 


spent timé and trovble in 


REVIEW. 
at the same time, is far too common, and should be dis- 
couraged, not to gay gibbeted, wherever possible. However, 
this is entirely a matter for the trade, and in their hands we 
are content to leave it now we have set the ball rolling, One 
word only we should like to add. Owing to your anonymous 
correspondent, of the 10th current, not appearing in the 
“Oo enoe" page, we had overlooked his contribution 
to the disoussion, but now note that he refers to us as a 
firm of contractors.” This is just what we say we are not. 
We аге a supply house wholly, and it was in the interest of 
the contractor that we first entered the field, and drew 
attention to the grievanoe which we thought our customer 
(the contractor) had. : | 


For the Stewart Electrical Syndicate, Limited, 
Dovaras O. Bats, Managing Director. 


November 21st, 1899. 


I think the question raised by Messrs. The Stewart 
Electrical Syndicate is one which seriously affects the elec- 
trical trade. | 

In addition to the type of consulting engineer brought to 
notice in their letter, contractors have to face another form 
of competition by the consulting engineer who acts as buyer 
to the client, and personally orders plant and materials at 
trade prices, which are pasged on to the client, who, although 
a private individual, thus obtains plant and materials at 
prices only intended for the trade. | 

The consulting engineer will further engage men, and send 
them on to the work where they are paid by the client at the 
men's ordi rates, | 

This is obviously unfair to electrical engineers and con- 
tractors, whose bus шү the maintenance of plant 
and staff, and it is regrettable that some supply houses and 
manufacturers of electrical plant are willing to give trade 
terms to the public through the consulting engineers. As a 
contractor, I avoid as far as ble doing business with 
those firms who I find have not the same consideration for 
their customers as is shown by the Stewart Electrical 


Syndicate. | 
| Herbert E. Hall, A. M. I. E. E. 
Tonbridge, November 17th, 1899. 


Single-phase Motors. 

With reference to Mr. C. E. L. Brown's letter on the 
above subject, appearing in your last issue, it wonld, I am 
sure, greatly interest all electrical engineers to know where 
single-phase motors, made by his firm, starting against full 
тех Ga be seen a£ work. It is not too much to gay that the 
opinion of the electrical profession is, undonbtedly, that the 
design of the Brown motors does not lend itself to starting 
against any load greater than that offered by the usual loose- 
pulley arrangement invariably installed with them, vide the 

rown motors running in London, Worcester, Frankfurt, 
Zurich, &c. | | 

When Mr. Brown has given this information, it will be 
time to see if he can give guarantees to be compared with 
those given by Mr. Heyland. | 

A. C. Eborall. . 


Repeater for Wireless Telegraphy. 


In reference to your article in last week's REVIEW on 
Signor Guarini-Foresio’s repeater for use in wireless tele- 
graphy, we should like to point out that we already have 
secured patents for a precisely similar arrangement, includ- 
ing two other methods for getting over the disturbances due 
to “ back surgings” when automatic relay stations are used ; 
and which wonld, if no precautionary steps were taker, 
continue, until the battery power was exhausted. We have 
every oonfidenoe in its practical value, and when worked in 
conjunction with our multiplex selective system, it forms a 
complete method of inter-communication. between towns or 
stations in a large country. For instance, in Great Britain 
a trunk line could be worked with repeating stations (at, 
say, 15 miles apart), from London to Edinburgh, and at 
different centres our automatic selective switches could be 
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introduced, so that any station en route could communicate 


CCC miS coe 
8 our ts are i i stage, we re 
that we are unable to publish further detail. 


. Philip H. Cole. 
Bertram 8. Cohen. 
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The Dublin Cable Contract. 
8 кешк! to the letter я pd British diem Wire 
прапу, Limited, appearing issue of your journal 
of the 17th inst. our clients, the National Conduit and 


Cable Company, instruct us to state that the facts alleged 


therein are inaccurate, and the. conclusions drawn are 
misleading ; and we have already, upon their instructions, 
commenced an action for libel against the British Insulated 
Wire Company, Limited. LL 

. We are to ask you to be good enough to insert this letter 
in your next issue, together with a statement that your 
journal must in no sense be taken to concur in the imputa- 
tions or purport of the British Insulated Wire Compeny's 


| н Renshaw, Kekewieh & Smith. 
Suffolk Lane, E. O., 
ud November 20th. 


[It is generally understood that the editors of a journal 
are not responsible for the opinions expressed by their 
correspondents, and so far as ELECTRICAL REVIEW is 
concerned this has been known to our readers for many 

Naturally this would be so, as it is quite im- 
ible for us to verify all statements that are made in 
rs published in our pages.— Ens. ELEC. REV. ] 


.  . Electric Cranes. 

We see in your article on the above subject that you give 
some figures as to power taken for certain work which 
sre interesting, looking to the efficiency shown. We think, 
however, that referring to the crane shown on fig. ЗА, there 
must be some mistake, ү вау it only takes 21 amperes 
at 203 volta to lift the full load. 25 owt., at the rate of 80 
feet per minute. This must be wrong, and we suppose the 
iod Ба really been very much less, and that when lifting 
and slewing at the same time the speed of lift has been still 


further reduced. 

| кеу Rosling & Appleby. 
. [The load in this case was а full skep of coal, weighing 
about 18 cwt.— Eps. ELEo. REv. ] 


ELECTRIC LIGHTING IN SHOREDITCH. 


Tum "Paorrr" QuzsrION Биттіар. 


Tus Vestry on Tuesday devoted two hours and a balf to a discussion 

of the of the Electric Lighting Committee in regard to the 

allocation of the profits (£6,463) on the electricity undertaking during 

the өг The recommendations of the Oommittee may be 
£8 LÀ 


(1) That the sum of 21,955 85. 8d. be paid by the electric lighting revenue 
account out of the electricity surplus to the credit of the general rates, which 
sum represente all moneys heretefore advanced: from that rate to the electric 
lighting undertaking ; (2) that the sum of £2,921 128. 2d, be ed by the electric 
lighting revenue account out of the electricity surplus to the dust destructor 


Tevenue account, and that the deficiency, amounting to £694 10s. 4d , on the dust - 


destructor revenue &ccount be written off as the value of steam supplied to the 
‘baths and wash-houses: (8) that an order on the treasurer be 80 or £350, to 
be paid by the electric lighting revenue account out of the electricity surplus to 
the credit of the public libraries revenue account independently of their income 
from rates; (4) that the sum of 41,000 be transferred from the electric lighting 
revenue account to a reserve fund, to be called the Electric Lighting Undertaking 
Reserve Fund," and that the amount be placed on deposit at the Vestry's 
benkers on the best terms as regards interest obtainable; (5) that the balance 
of 21,086 10s. 4d. be carried forward to next year's accounts. : 


Mr. H. WINKLEB, as an amendment to No. 1, proposed that all 

rofits made by the electric lighting up to March 25th 

last, should be a riated to liquidate the losses and deficiencies 
incurred by the dust destructor. | 

Mr. Етврои seconded the amendment. 

Mr. 8. G. Porter contended tbat the statements made by Mr. 
Winkler were only good if they were correct, but the speaker 
expressed the opinion that they were inaccurate. The dust destructor, 
far from being a lose, could be turned into a remunerative concern if 
the Меным were prepared to place upon its produce the full market 
value and for the steam supplied to the electrio light station, and 
“Mr. J. Barocas edi - 

.J. BURN said а business man, on striking а balance-sh 
would have а profit represented by debts owing, cash in hand, 
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stock. Dast year there was said to be a profit of £3,000, and this 
. would vanish as the 
ormer had done. | 

Mr. A. O. Норрив was not to deny that the £6,000 had 
been realised by way of profit, but he thought Mr. Porter had given 
the show away when he stated that the destructor had not 
credited with the due amount for power supplied. The profit had 
eT ene ane it was impcssible to separate the 
wo accounts. | 


doubted the accuracy 

Mr. J. J. Fanta did not think the members could be blamed for 
not accepting statements presented as facts to the Vestry. If the 
Committee desired the profits to be devoted to the general rates, why 
should there be so much palaver. He believed there had been a 

fit on the electrio lighting undertaking, but а loss on the 

estructor which, however, he wished to see run on a financial basis. 
If they carried the amendment, they would be able to start with a 
clean sheet. 

Mr. J. Vampy said that Mr. Freeman was anxious that the 
destructor should be a paying concern, but the Sea Depart- 
ment sought to attain object by disposing of the at 1s. per 
ton less than by barging it away. The undertaking was а success, 
and he belie 3 profit of £12,000 would be realised. 


Every department should be charged its proportion of the expendi- 


ture. | 

` Mr. B. Т. Арлмв, in reply to Mr. Wrskrzs, stated that the figures 
he had quoted were quite correct. The figares were that a loss of 
£8,000 had been made on the dust destructor, and a profit of £6,000 
on the electric lighting department, 

Mr. G. W. HowrarT was in favour of the Committee's first recom- 
mendation in regard to the payment to the general rate account. He 
failed, however, to see that there had been a loss of £8.000, and if 
seemed to him the amount proposed to be credited to the 
destructor for steam ought to have been socredited before the accounts 
were made up. | ; 

Major WI non remarked that, after Mr. Winkler's statement had 
been corroborated by a responsible officer, he did not see why it should 
be ridiculed. If he had two shops, he тоша have put the loss on 
the one against the profits on the other, and that should have been 
done in the present case. 

Mr. N. Moss stated, in the course of his reply to the discussion, 
that the accounts of the two undertakings would, in future, be com- 
bined as the Vestry had ordered. х 

The amendment having been rejected by a majority, Mr. 
TROWBRIDGE, аз а further amendment, propo at the sam of 
£5,463 cut of the available surplus of £6,463 should be paid from 
the electric lighting revenue to the credit of the general rate. 

Mr. W. Вмгтнив seconded the amendment, which on а division 


LEGAL. 


Stacmann v. O'Comnon. 


In the Appeal Oourt on Thursday, November 16th, before Lord 
Justices A. L. Smith, Henn Collins, and Vaughan Williams, the case 
of Stegmann v. O’Oonnor came on for hearing. This was the appeal 
of the plaintiff, an electrical engineer, for Tom ent of a Divisional 
Court, composed of Mr. Justioea Bruce and Ridley, on February 18th 
this year, confirming the decision of the Official Referee. Oounsel for 


and Mr. Olavell Salter represented the respondent (the defendant in 


the action). 

Ino the case, 

Mr. AL ATEDINBON said that he merely proposed 
judgment of the Court on a single point, and it was really а question 
of the construction of а contract. That was a question of law. The 
point at issue was whether‘or not the plsintiff was entitled to 250, 
being а penalty of the liquidated damages provided. for by 

& ty o liqu ro vi 
the contract. He (Mr. Atkinson) urged that the Official 
Referee had no right whatever to give that £50. 
(the appellant) was an electrical engineer, and the defendant owned 
a house at Nightingale Lane, Olapham, known as Mont Oashel.” 
On April 16th, 1898, plaintiff entered into a contract with the 
defendant, which was contained in two letters that passed between 
the parties, nud there were specificationa for an installation of the 
electric light at plaintiff's residence. Defendant was also to supply 
and put up the fittings for a sum of £76 10з., the work to be done to 
the satisfaction of defendant’s architect, and the contract = 


£150 as penalties. The Official 
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that the plaintiff had not executed the work ascording to contract 
and specification, and the defendant had occasion to call in another 
electrician to complete the work. Не also found that the material 
used by the defendant, and which belonged to the plaintiff, was of 
the value of £i 16s, and allowed the plaintiff £9 3s. for extra 
work, or in all, £11 190. Then, by way of liqaidated damages 
under the contract, the Official Referee awarded the defendant 
£50, and deducting the £11 19, for which he had found in 
laintiffs favour, the Official Referee gave his certificate 
n favour cf defendant for the balance of £38 1s Mr. Tindal 
Atkinson said it was never suggested, nor was there any evidence to 
support such a finding, that the defendant had sustained any damage 
at all by reason of the delay or alleged breach of contract. The 
electric lighting installation was put ap by the plaintiff within the 
specified contract time; it was found to be perfectly satisfactory, and 
was handed over to defendant in that state. Defendant had set 
forth a two-fold complaint. First, he said it was a term or contract 
that plaintiff should put in Silvertown wire—a well-known wire 
manufactured at Silvertown. It was true that plaintiff did not ове 
that wire, although he had contracted to do so, for the reason that 
at the time he had not any such wire in his possession, and it 
being the Easter holiday time, when the Silvertown man 
was closed, he (plaintiff) was unable to procura it. Ia those circum- 
stances, and having onlya short tims ia which to complete his con- 
tract, plaintiff pat in another kind of wire, but one equally as good as 
Bilvertown. Secondly, defendant d that the plaintiff had 
put the wire in the lead tubiog tight instead of loose, For these 
reasons the defendant had said that plaintiff was bound to do tho 
work all over again. | 

Lord Justice Улсанан WILLIAMS said he noticed that the plaintiff 
only sued for £56, whereas the contract was for £76 10s. 
| Counsar, in answer to his LORDSHIP, said that the contract was to 
put up the wires and fittings, tne latter to be supplied by the 
defendant; but as the defendant never supplied any, did not 
put them up, and therefore he only sued for the price of putting up 
the wires; in other words, for the installation only. 

Lord Justice VaucHam WILLIAMS said the Official Referee had 
found that plaint ff was not entitled to anything for that. 

Mr. Ттнраг, ATEINBON: Yes, he found that. 

Lord Justice VAUGHAN WILLIAMS: And nothing for the fittings, 
because you did not put them up, and therefore on the original con- 
tract you were entitled to nothing. | 
. Mr. TMDAL Атктнзои admitted that that was so, but he withdrew 
that part of the case now. However, he ought to mention that 
when the plaintiff went to defendant's house for the purpose of 
substituting Silvertown wire for that which had been pat in, he was 
refused access to the premises, and was not allowed to do the work he 
was entitled to do. 

Lord Justice VauGHAN WiLLIAM8: The only question is now 
whether the Official Referee was justified in giving the £50 damages 
against you. suppose they were damages for not having carried out 
your con | | 

Mr. Tinnar ATKINSON: Plaintiff was not allowed to complete his 


Mr. Влгтив, for the respondent, asked that the finding of the 
Official Referee and the Divisional Court should not be disturbed. 
had been shown in evidence that plaintiffs work was wholly bad 


А$ the close of the arguments, their Lordships reserved judgment, 


Онок & Oo. v. GROTH. 


In the High Oourt of Justice on 16th inst, Mr. Justice Grantham, 
sitting in the Queen’s Bench Division for the hearing of non-jury 
actions, had before him the case of Messrs. Ohick & Oo., City, ex- 
change dealers and a who ht to recover from the 
6173, КЫ өен жы ы defendant’ d ix 
i money. as dant’s request, or 
interest on advances. Mr. ММ е. 
Mr. Drake for the defenoe. 
It арреагей that the defendant, who had studied at Strasburg, 
Germany, and now carries on his profession in London, had invented 
certain processes for tanning by means of electricity, and he was 
introduced to Mr. Alfred Young Ohick, one of the plaintiff firm, with 
a view to o an advance of money from them. Plaintiffs’ 
саге was, that after going into the matter of the patents with him, 
they lent him money wherewith to complete his inventions here and 
abroad. Defendant pleaded that it was part of his contract that the 
were only to be repaid from funds to be obtained by the flota- 
, tion of а company to work his patents; but on the other hand, 
plaintiffs alleged that the arrangement was that in the event of a 
company being formed, they were to receive a bonus, bnt that the 
amount of their advances was to be paid back to them, whether or not 
& company was successfully floated. Defendant was introduced to 
them in 1892, and the advances went on down to 1898, some of the 


money being payments for the purpose of keeping the allve. 
The patents were assigned to plaintiffs by way of se for their 
Advances, Defendant pleaded that plaintiffs were the real promoters 


of the company, and that the fact of its not having been brought out 
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was dae to their fault. The validity of the patent bad been estab- 
lished in the Chancery action, and there bhad been a successfal ЇЇ ita- 


tion of a company in 8 weden to work defendaut's patents there. 


His Lonpsure gave judgment for plaintiffs with costs. 


BUSINESS NOTICES, &o. 


eau 


. Universal Electrical Directory (1900). — We are 
asked to announce that in order to publish the now issue reasonably 
early, the latest date for receiving now matter for advertisements 
and entries in the classified trades section has been fixed for Monday, 
Decsmb:r 4th. Those who have not already notiflod their reqaire- 
ments are asked to note this date. | 


American Machinery for Shropshire Mines.—We read 
in the iw and 5 Trades Review that Ме Dusia алое : genera 
manager of tne broosdale Company, Limited, of Shropshire, 
in the United States making some purchases of electric machinery 
for his company. 

Bankraptey Proceedings.—The first meeting of credi- 
tors was held on 17th inst. at the London Bankruptcy Oourt under the 
failure of E. A. M. Winter, Amberley House, Norfolk Street, S:rand, 
electrical engineer. The debtor has filed accounts sh total 
liabilities of £1,550, of which £975 is unsecured and assets nù. He 
states that he is a German subj-ct and came to this country in 1889. 
For some years he was in employment, bat in , 1897, having a 
capital of £700 or £800, he started business as the Imperial Electric 
Light and Power Oompany, his idea being to obtain conoessions from 
public bodies and others for the supply of electricity, und to even- 
tually form the business into a limited company. travelled all 
over England, Scotland and Ireland, and entered into various con- 
tracts, but the business resulted in а loss to which he attributes the 
failure. In the absence of any offer, the case was left in the hands 
of the Official R:ceiver to be wound up in bankruptcy. | | 

A sitting of the London Bankruptcy Oourt was held last week 
before Mr. Registrar Hope, for the public examination of E. O. Glass, . 
latel on business as an 


жог p | 
for £2,000 in October, 1896, and subsequently introduced therein a 
farther £1,000. He carriea it on until November, 1898, when it was 
taken over by his sister in consideration of £3,000 previously ad- 
vanced, During the next гіх months he remained in the business on 
her behalf, bat then went abroad. Не attributes his failure to heavy 
interest charged on borrowed money, and to his having lived beyond 
his means by reason of having over-estimated the profits of the 
business. The accounts filed under the proceedings show liabilities 
£1,098, and assets ni. The Official Reosiver desiring further time 
for the porpora o investigation, His Honour adjourned tho examina- 


tion until December 7th. 
Liquidations, Dissolutions, &c.—A general meeting of 
the Bnefücld Electric Light and Power Company will be held on 


pany wi 
December Mind at the office of T. G. Shuttleworth & Son, Royal 
Insurance Buildings, Ohuron Street, Snefficld, to hear an account of 
the winding up from the liquidators, Mesers. G. Franklin and J. 


Gamble. | | m 
Messrs. О. Н. em: and W. H. Hartley (Blectro-Medical and 
Surgical Institute, 18, Pall Mall Hast) have dissolved partnership. 
"Moesrs, H. J. Dow ing and W. B. y (trading as H. J. à 
Budge Row, E. O.) have dissolved partner. 
E тастар номи z 4 F. H Ri 3 Ri 
* an é ippon рро 
and Oo., electricians and electrical engineers, 82, Fore Street, Exeter) 
DATS neben] риши Debts due to the firm will be payable 
to Mr. Rippon, and В, Queen Béreet, Exeter, and all accounts owing 
by the firm are to be sens to the firm at Fore Street as above. 


London: The British Fire Prevention Committee. 1s. 


Brill Cars.—Some idea of the business at present being 
C0000 is obtained from a 


South American countries have been receiyed, and will be filled 
within two months. Other жон (ито мии кө ae 
filled for cities and tramway companies in Italy, France and Bag 
The Brill plant is building at present over 2,600 tracks on foreign 
orders, 


Correction. —In our notice of Watts, Rumford & Co, 
last week, under "New Com ". we stated the 
qualification of directors at £100. We are asked to state that this 
was an error, the correct figure being £500. 
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Charge of Stealing Electricity—A. J. Harrison, trad- 


ing as Harrison & Oo., electrical engineers, in King Street, Hammer- 


smitb, was brought before Mr. Lans, Q O., on а warrant, in default of 
appearing to a summons, charged with stealing electricity by forming 
a connection with the Vestry's main wires.—Mr. A. B. Watson appeared 
to 5 on behalf of the Hammersmith Vestry. With respect 
to the charge the prisoner said it was the result of a mistake.—A 
remand was granted, and it was suggested that the prisoner should 
be liberated on his own recognisances to appear, but Sergeant West 
objected, as the accused had left Hammersmith.—The prisoner said 
at the present time he was employing 20 men in Hammersmith.—Mr. 
Lane, Q. O, decided to call upon the prisoner to find bail, stating 
that he would accept a surety of £50, or two each in £25. 
Prisoner was again before the West London Oourt on Tuesday. 
Mr. A.B Watson (Hammersmith Vestry) said the prisoner rented 
two rooms in the house of Mrs. Thomas, who had an installation of 
the electric light in her front shop, and in consequence of а te 
an examination of the wires disclosed that the meter had 
tampered with. Mr. Bell, the resident electrical engineer to the 
Vestry, produced a meter with the fuse and indicator, and explained 
the working of it. He said he went into the cellar and found the 
fuse box broken. Larger fuses of a different material had been 
inserted with extra wires, allowing four times the quantity of 


MT to be drawn from the supply. The prisoner was again 


Colliery Equipment.— With reference to our note under 
this heading last week, the secretary of the Sussmann Electric 
Miners Lamp Oompany, Limited, writes to make a correction. He 
asks us to state that Mesers. Reid, Ferens & Oo., Limited, have no 
contract with the company, though he believes that they do contract 
with the Bouth Moor Oompany to repair lamps supplied by the 
Bussmann Oompany. The point that he desires to emphasise is that 
the Sussmann pany are the sole manufacturers of the lamp. 


The Copper Market in November.—Mesars. Н. R. 
Merton & Co. mid-monthly circular on the state of the cop 
market ahows tbat stccks have been reduced by 1,278 tons since the 
commencement of the montb, the total now standing at 25,526 tons. 
A slight upward movement in price has attended this fall iu stocks, 
the price of G.M.B.'s on November 15th being £73, as against 
£72 176 64. on October 31st. The deliveries have been 8,671 tons, 
the shipments to America, 343 tons, and the supplies 7,736 tons. 
The supplies are roa d all below the average, those from Bpain and 
Portugal amounting for the fortnight under notice to only 5 tons; 
and those from North America to only 621 tons. Doubtless, the 
returns for the second half of November will help to restore the 
missing balance from these two sources of supply. 


Tyne, sends M NODI & report of tests made by Mr. W. W. H. 
Gee, chief lecturer gineering department at the 
Manchester Municipal Technical School, of his self - lubricating 
dynamo brushes on a small dynamo. The commatator is stated to 
bavo been cooler, the surface attained a highly polished surface 
with very little wear, and the use of lubricants is dispensed with. 
The maker claims that with these brushes there is no tendency to 
spark or fuse, and that the friction is reduced to a minimum, thts 
adding longer life to the commutator and brushes, and after setting 
require little attention. | 


Electric Swing Bridges.—'The second of the new 
electrical ae bridges at Northwich was swung across the River 
Weaver on 14th inat. for the first time, alth it was not then 
tly d for. traffic. £25,000 has spent on the 
two E bridge is opened and closed by electric motors 
controlled by operators on duty in boxes at the bri 


Important Steel Contract.—We understand that Messrs. 
Edgar Allen & Co., of the Imperial Steel Works, Sheffield, have 
secured the War Office contract for the supply of all the crucible 
cast-steels, m B and O, reqaired for the ordnance factories at 
Woolwich, Enfield and bam during the next three years. 
Mr. J. O. Ward, A. M. I M. E, is the London agent of the firm. | 


Intended Dividend.—Tbe London Gazette contains 
notice of intended dividend in re B. Wild and J. H. Olarke (Wild, 
Rothwell & Oo, i. and electrical engineers, Southport. 
December 9th is the day for receiving proofs at the offices of 
Nathan Yates, liquidator, 4 and 6, Wood Street, Bolton. 


Map of South Afcica.— He would be an exceedingly 
unpatriotic man who could in these days keep his attention away 
from South Africa for long at atime. Full as the busy man may be 
with a thousand and one cocupations, he finds it compulsory to sand- 
wich in with them a dozsn times during the дау “ the latest from the 
front. But war news without some index of the situation of the 
various points of interest loses very much of its value and significance. 
To meet this want various maps have been issued by newspaper and 
other publiehers, but we think that the most convenient and interest- 
ing so far is that which bas just come to hand from the Exchange 
READ Oompany. It contains several coloured maps in one cf 
Natal, Orange Free State, Oape Colony, &c., and gives a very useful 
table of distances showing how many miles away from London are 
the various coast towns of importance, end bow far it is from Cape 
Town, Delagoa Bay, Darban, &c., across country to the principal 
places now wai for relief, aud those likely to be the scene of 
action later when the real work of the war commences, The figures 
are rcady to hand without the trouble of calculating. | 


- Provisional Orders.—The London Gazette contains the 

tollo sum um Toss ie it? Ba aly Con n 
ows :— ing.— 

(Arundel Street, aad. W.0); Hebburn Urban Ditis Council: 


ration; Newcastle-on-Tyne Corporation (to grant а lease of 
лае | lines to the Newcastle and Gosforth Tramways and Carriage 
Oompany, Limited), 


. Sale Announcement. — When the undertaking of the 
Midland Acetylene (Patent) Syndicate, Limited, was offered for sale 
by auction at Birmingham last week, there was not a single bid. 
The works will therefore be dismantied and sold piecemeal at an 
early date by Mr. H. Humphries, auctioneer, of Brierley Hill and 
B:ourbridge, from whom particulars may be obtained. The under- 
taking com the freehold works, with the whole of the electrical 
plant, Peach engines, three Danke’s Lancashire boilers, &c. 


; facturing 
The proposal is to raise the loch 20 feet, and construct a dam close to 
the famous Ness Glen, where the electricity would be 


may also be required. At the 
Glen are annually resorted to 
makers. 


The Society of Model Engineers’ Conversazione.— 
The first annual conversazione of the of Model Engineers 
was held on November 11th, at the Memorial Farriogdon S reef, 
E. O. The guests were received by the c . Percival 
Marshall, A. I. Mech. E., and Mrs. Marshall. A splendid collection of 
engineering models and tools was on view, the exhibitors inclading 
Mesers. O. A. Parsons & Oo., who sent a model of a 35-knot torpedo 
boat destroyer, and a model of a 30-knot cross-Ohannel steamer; 
the Great Eastern Railway Company, who sent a model of a single- 
driver express engine, and ssmpies of Mr. Holden's oil fuel burner 
and other models; and the General Electric Company, who showed 
electrical apparatus for domestic uses.. A lecture was given on “The 
Light Side of Science” by Mr. W. J. Tennant, A. I. Mech. E., 
demonstrations of the X rays and of Edison's latest 3 ages ear 
afforded additional en ent for the guests. . Herbert 
Sanderson, The Mount, Ealing, W., is secretary of the 


South Wales Electric Power Scheme.—It is stated in 
the South Wales papers that 


Ё 


and lighting Aa ai It is wi 
way companies, to lay the electricity cables alongside the railways, 
and thus to minimise the difficalty of transmission; and the desire 
of the promoters is to make the delivery in bulk, leaving consumers 
to undertake all the detail of application, whether for iHumination, 
colliery haulage, dock work, or any other form of trade adaptation. 
As the company do not seek a monopoly, the an 
арар ун ів во асра 195 is 55 that — of under- 
g the trouble and entailing the trouble and expense of a separate 
бнт many of the local Oouncils would prefer to become 
customers of the company. The districts affected are the Monmouth- 
shire valleys, with the borough of Newport, the Glamorgan valleys, 
with Merthyr, Aberdare, &c., the borough of Cardiff, Port Talbot, 
Swansea, , Neatb, and the numerous in parts of the 


The Steele Earthing Device.— This device, which is being 
manufactured by Messrs. Veritys, Limited, has been submitted to the 
Board of Trade for their approval. After a long series of tests we are 
informed that these instruments have been shown to yield very re- 
liable results, under crucial conditions, to the satisfaction of the Board 


il 
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of Trade authorities as stated in their following letter dated July 


21et :— 


With reference to your letter of the 1%th inst., on the ше of the Steele 


Earthing Device, I am directed by the Board of Trade to state that this form of 


earthing device was recommended to them for approval, but as a modification 
has been made in the regulation, under which the Board of Trade approval to 
an eart^ing device of this nature was required, the Board regret that а formal 
approval cannot now be given. 
(Signed) T. H. PELHAM. 
The Board of Trade Fisheries and Harbour Department, | 
| 7, Whiteball Gardens, London, 8.W. 


Temporary Scaffolds. 
—Mr. Heathman has produced 
folding brackets to hcok on 
the rungs of any ladder 
and sustain scaffold boards 
as well as to act as а 
aard protection rail. Tas 

luatration shows how the 
brackets can be used either in 
front of or behind ladders and 
adjusted at various angles to 
suit the rake of the ladders. 
The brackets are of wrovght- 
i ù to hold 


fixed thumb screws 60 as 
to guard the worker 
againat inadvertently 
stepping backward. The. 
brackets are ала Heath- 
man & Oo, of E: Street, 
London, W.C. 


Trade Announcements.— Mons. A. Molteni is annou ao- 
ing to the trade that after having been for more than 40 years at the 
head of the firm fouaded at Paris in 1762 by his qu poster 
he bas given up ths business to Messrs. а & iot. All 
ordera should b: addressed either to 44, Rae du Oháteau d' Bau, or to 
15, Boulevard des Filles du Oalvaire, Paris. 5 
notice is another stating that Mons. Ridiguet has taken into partner- 
ship M. Massiot, bis collaborateur. They have amalgama 
works for the construction of mechanical instruments, und X ray 
apparatus, with M. Molteni's works for constructing apparatus for 
projections. The new works have been considerably enlarged 
and fitted up with up-to-date mschinery. The style ander which 
the new business will be known is MM. Radiguet & Massiot. 

We are asked to state that the showroom and depot of the Edison 
and Swan Oompany, at 53, Parliament Street, 8.W., have recently 
undergone alterations, and been com y renovated, and iaspec- 
tion of the fine collection of latest in electrical fittings is 
ree ally invited. 

he Renewable Electric Lamp Company, Limited, have occupied 
the premises 47, Brunswick Place, City Rad, Б.О. 


Undertype Switches.— The Imperial Electrical Engi- 


neering and Stamping Oompany, 63, Lionel Street, Birmingham 
send us samples of switches which they are putting on the market, 
Both are well designed, and made to fulfil ordinary requirements. 


The undertype switch, which we illustrate, has a long break obtained 
by countersinkiog the porcelain to admit of the plunger being with- 
drawn below the jaws of the contacts, and the distance from metal 
to metal is ample througbout for the carrying capacity of the switch. 
The ordinary tumbler type is much superior to any we have seen. 


Totnes.— The Totnes Electricity Supply өн at 
Limited, has given notice of intention to apply to the Board of 
to obtain a provisional order for the supply of electricity for public 
and private lighting ia the borough. 


ELEOTRIO LIGHTING NOTES. 


Abertillery.—The District Council has appointed Mre 
L. A. В. Atkinson, electrical engineer, Oardiff, at a fee of 20 guineas, 
to ate the lighting of the South Ward of the district by 

ес А 


Barmouth.—The report of Mr. Warden-Stevens on an 
electric lighting scheme was before the District Oouncil last week. 
He detaile both steam and моон: раа. The cost of а water-power 

ght 


echeme is given at £9,500. A railway is su for 
running along the sands, £6,500. It was deci by the 
Council not to take any steps until the public bad been consulted, and 
a public meeting was arranged for. 


Bermonmdsey.— The Vestry on Monday resolved that 
Messrs. Kiccaid, W sller & Manville shoald be instructed to prepare а 
specification for the erection of a refase destructor in connection 
with the el: ctric lighting station. | 


Bolton.—Oonsiderable friction has recently been oooa- 
опей between the Gas and Electricity Committees with reference to 
the question of street lighting, both contending for the pariere of 
doing the work. When the matter was last before the General Pue- 
роз Committee, the proposal to leave the street lighting іа the 

ends of the Gas Committee was adopted, bat at last week's Council 
meeting it was contended by Mr. Smith that it was only fair that the 
Electricity Committee should be represented on the Lighting Com- 
mittee. Mr. Alderman Miles, chairman of the Gas О mmittee, said 
until it could be shown that the Electricity Committee could light 
the borough better and cheaper than the Gas Committee, he should 
most strenuouely opp:s5 the work being taken away from the Gas 
Committee. The chairman of the Electricity Committee, Dr. Panton, 
accused Alderman Miles of having made erroneous statements as to 
what had taken place in reference to the lighting question. The 
Electricity Committee hoped to be able to show what they could do in 
tae way of arc lighting, and he believed they could do it efficiently 
and at no great cost. The proceedings were adopted, 


. Boetle.—4 Local Government Board inquiry was held 
last week re the Council's proposal to borrow £15,393 for additianal 
mains and feeders, and £1,000 for a new boiler for the electricity 


Bristel.—The Electrical Committee have considered the 
osition of the negotiations with the promoter of the p ed lost 
tee Wiring Oompany, aud resolved to confirm their previous resolt- 

tion to terminate the negotiations. | 


Burnley.—The municipal electric lighting plant wes 
started in 1893. It then sted cf two 180-H P. compound con- 
den engines, onpable of supplying electrical energy to some 6,000 
8 ср. lamps. The lamp connection, however, eo mach increased 
above the plant capacity that the Electric Lighting Oommlttee 
decided to make a тыт substantial increase in the plant by putting 
down extensious capable of dealing with some 16,000 8-0.р. lamps. 
The completion of these e tensions was celebrated on Monday, 
when the Mayoress (Mrs. Dickins mn) performed the ceremony of 
starting new engines, &c. 

Bury.—The Local Government Board has notified that 
it will hold a local inquiry ragardiog the Oouncil's proposal to borrow 
£800 for lighting the road on the Brown estate by electricity. 

Baxton.—The Electric Lighting Committee has sug- 

ted the appointment c f. an elec en rat £200 per annum. 

¢ is stated that the works will not be y in January. | 


Electric 
Company's undertaking in Camberwell, or to appiy fra provisional 


Cardiff.—The Board of Guardians have deferred the 
question of lighting the workhouse by electricity for the present. 


Cheadle.—The Cheadle Urban Council has adopted a 
resolution to the effect that application be made to the Board of Trade 
for a provisional order to authorise the Urban District Oouncil of 
Oheadle and Gatley to supply electricity within their own district. 


Cheltenham.—The Borough Council has given notice of 


ite intention to apply to the Board of Trade for leave to alter the 
standard 


pressare from 100 to 200 volts. 


Cleethorpes.—The Council is applying for an electrio 
lighting order. : 


Clontarf.—The District Council is negotiating with the 
Tramway Oompany with a view to obtaining electric supply for 
lighting from the tramway generating station. 


Colwyn Bay.—A Local Government Board inquiry was 
held last week re the Councils application for powers to borrow 
£5,120 for electric lighting. The previous loan was for £1,564. The 
contract has been let to Ме ІВ. Thomas at £3,678, and the applications 
to date are 1,105 lights, but the new pier company and other parties 
will take an equal number when the extensions are comp Mr. 
Olirehugh, consulting’ engineer, detailed the scheme, which is for 
10,000 8 с.р. lamps. The loan was opposed by the vicar, who was 
stated to be a gas director. 
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Coventry.—The quarterly statement of the electric light- 


ing t of the Corporation to Beptember 30th shows $6,007 

units supplied, and a revenue of £764 with 159 consumers, as against 

„15,875 £411 revenue and 118 customers, for the corresponding 
quarter last year. | 


Cumberland.—The Egremont Urban District Oouncil 


and the Maryport Urban District Council have both decided to apply 
o- 


to the Board of Trade for provisional orders for the supply of 
tricity in their respective districts. 


Dawlish.—Correction.—The public meeting which was 
called to consider the question of electric lighting decided, not in 
favour as last week, but against the proposition, which has, 
therefore, been dropped. : 

East London (S. Africa).—Particulars are given in the 
Cape newspapers of the new electrical installation at East London. 
The installation is for both lighting and tramway traction. The plant 
consists of three continuous-current dynamos of 75 KW., one to be 
used for arc lighting, and ancther for tramway work, the switchboard 
being so arranged that the third can be used for either lighting or 
traction as required. Two alternators, each capable of supplying 
9,500 16-ор. lamps, are used for private lighting and the street 
incandescent lamps. The current is supplied from the alternators at 
a pressure of 2,000 volts, and in the transformer houses is converted 
to 110 volte. All the engines are of the Belliss enclosed type, and 
there are three water-tube boilers of the Babcock & Wiloox type, 
fitted with superheaters. The installation has been carried out by 
Messrs. Reunert & Lens. | | 


Epsom.—The surveyor having deolined the appointment 
of architect in connection with the electric light station, on the 
‘ground that his time is Шш occupied by hie ord ' duties, the 
Council has decided to ask Mr. Hawtayne to do the work or provide 
an architect at a fee of 5 per cent. on the contract, to include 
quantities. | | | 
` @lasgow.—On Friday evening last the electricity supply 
to the north-western district of the city was interrupted for about 16 
minutes, owing to the heating of the bearings of a 900 H. r. engine at 
the Port Dandas station. Another stoppage occurred at a later hour, 
due to the blowing of the battery fases; the district was this time in 
darkness for about 20 minutes. 


Gloucester.—We are informed that the National Electric 
Free Wiring Company, which has been at work here for three weeks 
only, has already secured contracts for electric lighting totalling up 
to 1,020 8-0 P. lamps. Amongst the orders are All Sainte’ Church, 
112 lights; the Wellington Hotel, 120 lights; Messrs. Lloyds & Co.'s 
new, bank, 270 lights. Ourrent will no& be available until next 
March, so that the prospects of supply here seem excellent. ` 


 Grantham.—The Urban Electric Supply Company, 
Limited, has given notice of an application tothe Board of Trade for 
а provisional order for the supply of electricity for public and private 
purposes within the borough of Grantham. 


Greenock.—The Police Board is going to hold an 
electrical exhibition of a week’s duration. TAE : 


Guisboreugh.—The Northern Electrio Supply Company 
bas applied to the Guisborough Urban District Oouncil for consent to 
its obtaining powers for laying down electric plant in the Oouncil's 

district. As the Board had not had time to consider the p 
its consent was withheld, but no opposition wil] be raised provided 
satisfactory terms can be obtained. . 

. Harrogate.—Mr. F. H. Tulloch, on behalf of the Local 
Government Board, on Thursday, last week, conducted an inquiry 
into an application made by the Harrogate Corporation for sano- 
tion to a loan of £28,000 for the purchase and extending of the elec- 
tric lighting installation. At the present time there are 22,341 lamps 
connected with the mains. The profits for this year up to date, after 
meeting interest and sinking fund and all charges, were over £700. 


The present mains are 10 per cent. overloaded during the heavy light- 
There . 


ing season, and additional trunk mains are urgently required. 
was no opposition. 


Hastings.—The Local Government Board has sanctioned 


the borrowing of £38,934, being portion of the sum of £38,613 for 


which sanction was sought by the Town Council to meet the amount 
expended in excess of the loan of £58,000 sanctioned for the purchase 

of the undertaking of the electric light company, the excess Being for 
additional machinery, mains, and buildings. 

Hereford.—The electric light installation at Hereford is 
expected to be completed and ready for opening \December 13th. 
It is understood that the supply to commence will be equal to 3,000 
8-С.Р. lamps. The ceremony has been delayed in conse- 
quence of the machinery at the head station not being delivered to 


Hornsey.—The District Council on Monday resolved to 
appoint an expert to advise them as fo the question of an electric 
installation. The Council have the provisional order, and many 
offers have been made by private companies to take it over. The 
Council also decided to ask these companies for definite offers. 


Hounslow.—The Heston-Isleworth District Council have 
decided to make an application to the Board of Trade for powers to 
light & portion of their district with electricity. 

Hoylake.—The District Council is reported to have 
accepted tenders to the amount of £20,660 for electricity supply 
purposes. 
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Ingleton.—The work of laying the cables is now being 

rapidly proceeded with. The weir has been finished and the pipes 

and troughs conducting the water to the tarbines almost completed. 

De * dope to have the streets lighted by the middle of 
ecem ber. 


Jarrow and Hebburn.—The Walker and Wallsend 


Union Gas Company is seeking powers to supply electricity within 
the borough of Jarrow and urban district of Hebburn. 


Liverpool.—Last Friday Colonel O. Н. Luard, R E, 
Local Government Board in „held an inquiry into an applica- 
tion of the City Council for sanction to borrow £300,000 for purposes of 
electric lighting. The town clerk stated that in the year 1896 the 
Corporation purchased the undertaking of the Electric Supply Com- 
pany, and £500,000 was authorised to be raised for the of 
providing the purchase money and erecting works. That money had 
already been spent, as also a farther sum of £100,000. The number of 
16.0р, lamps in existence when the purchase was completed was 
41,515, now it stood in round numbers at 100,000. There had also 
been a redaction in the charges, which in 1896 were 74d. per unit for 
lighting and 5d. for power, and were now for private lighting 4¢., 
for public lighting 2d., for power 2d. and 1d. In spite of these sub- 
stantial reductions a profit of over £8,000 was made in 1898 after 


ровове for sinking fund and interest. The demand for electric 


ight was increasing, and with the extensions now proposed it would 
1 ; important factor was the acquisition 
by the 9 of the tramways and the introduction of electrical 
haulage, which made increasing demands upon the electric supply 
stations. Excluding Pumpfields station, which was erected out of 


abort 15,000, of which about 500 E P. would be required for tramways. 
Really the 
posed extensions. Although the £300,000 might seem a large sum, 
the Corporation at no distant date would have to ask for powers to 


Lane, and Low- 
hill stations came to £102,000; the plant would cost £167,300, and 
the mains £119,400. The sites of the Pumpfields and Lister Drive 
stations belong to the Oorporation, but the electric supply accounts 
would be charged a rental on the capital value. Mr. Ho and Mr. 
Bhelmerdine explained the plans and the details of the scheme to the 
inspeotor. The Tramways Committee is laying lines for electric 
trams at the rate of one mile per week. Ithas three or four lines of 


application. — — | | 
Liandudno.—The report of M. A. Н. Preece on electric 
lighting plant extensions has been received by the Council. 


London.— The tender of Mr. J. O. Ohristie for electric 
wiring of Paragon Sshool, New Kent Road, offices, &c., has been 
accepted by the London School Board. 


раа гесе to purchase temporary plant at an estimated cost of 
or . 

The question of wiring the workhouse for electric lighting has been 
occupying the attention of the Board of Guardians. 


Newhaven and Seaford.—An application is to be made 
to the Board cf Trade by a pe gr for provisional orders under the 
Electric Lighting Acts, 1882 and 1888, to supply electricity for public 
ко a purposes within the urban districts of Newhaven and 


North Ormesby.—The Council is to apply for a pro- 
visional order. 


Northampton.-—There was a gas explosion in an electrio 
light culvert last Saturday evening. 


Oswaldtwistle.—The Lancashire Electric Power Com- 


any, having solicited the support of the District Oouncil to а Bill 
fa Tation, the Council decided that the request be complied 


Redcar.—The Redcar Urban District Council has resolved 
to apply for a provisional order for the supply of electricity in the 
distric | 


St. Pancras.—The Vestry on Wednesday resolved to 
forward to the Islington Vestry a copy of a letter received from the 
Board of Trade on the subject of the long-pending dispute between 
the two authorities as to the laying of mains in Brecknock Road and 
York Road, Islington, for the supply of consumers whose houses are 
situated in St. Pancras. The letter intimsted that as the Vestry 
sought a license merely to lay mains, but not to supply current in 
Islington, and as Section 3 of the Electric Lighting Act, 1882, only 
empowers the Board to authorise the supply of electricity within any 
area, the Board could not entertain the application for a license. The 
Board further stated, as mentioned a year ago, that the question was 
one for friendly agreement between the two authorities. Oa the 
recommendation of the Electricity Committee, the Vestry also decided 
oe consent to St. Pancras laying the necessary 


(Continued on page 849.) 
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ELECTRIC CRANES. 


(Continued from page 807.) 
WHERE single motor overhead cranes are used they may take 
either of two forms; the winding drum may be retained at 
the end of the crane where the motor is fixed, and the load 
raised by means of a return block carried in a bight of the 
chain. One end of the chain is fixed at the end of the crane 
opposite to that which carries the motor, and the bight of 
the chain support- 
ing the block is 
borne on a travel- 
ling jenny, which 
is pulled to and fro 
by means of chains. 
This construction 
was well shown in 
one of our illustra- 
tions last week; it 
is better suited for 
small loads than for 
large. 
Another method 
is that in which 
the traversing and 
heaving gear is 
mounted on & orab 
running along the 
beams, and reoeiv- 
ing power for these 
motions from square 
shaf ts or round 
shafts with sliding 
feather. Figs. 12 
and 13 show the 
construction of a 
orane on the latter 
system, one of five 
supplied to the 
Electric Construc- 
tion Company, 
Limited, for their 
works at Wolver- 
hampton, by Messrs. 
Carrick & Ritchie. 
Fig. 14 is a view 
of a similar crane, 
showing the ar- 
rangement of the 
friotion gear and electromotor. 

The crane illustrated is designed for a maximum load of 
10 tons; cranes intended for larger loads are provided with 
three speeds of lift. The motor is shunt-wound, and is 
kept running, except when the orane is not likely to be 
wanted for some time. Reversing is provided for by means 
of the double friction cones, as explained in our last issue. 


All the motions may bə utilised simultaneously, and are 


controlled by the driver from a cage beneath the crane. 
Power is supplied to the traveller by means of a simple 
overhead wire and sliding shoe at each end of the crane, one 
of which is clearly seen in fig, 13. 
It will be noticed that ali the bearings are provided with 


Fig. 14. 


removable covers, and that there is a platform on each side 
of the crane ; the construction is as far as possible of steel. 
The system of operating all the motions with a single 
motor obviously resembles closely that used on cranes 
supplied with power by mechanical means, the only funda- 
mental change being the substitution of electrical apparatus 
for the continuously running shaft or rope; while, there- 
fore, it affords a cheap and easy means of converting 


mechanical to electrical cranes, it does not fully utilise 


the advantages of 
electrical driving. 
Even во, the gain is 
undoubtedly great, 
for the power wasted 
in running a shunt 
motor on zero load 
for a great part of 
the day is certainly 
far leas than that 
. abzorbed by a rope 
or other mechanical 
drive, which, more- 
over, is generally 
running the whole 
day long. Still, 
the use of three 
motors is olearly 
more economical in 
running cost, 
. though the initial 
outlay may be some- 
what greater; the 
motors may also be 
‘reversed electrically, 
80 dispensing with 
mechanical rever- 
Bing gear, which is 
not possible with & 
single motor outfit 
unless the motions 
are never used 
simultaneously. 

In this connec- 
tion the suitability 
of three - phase 
motors for crane 
driving deserves 
special notice. 
While they can 

be reversed most easily, without the possibility of sparking 
which is ever present in the use of direct-current motors, 
they can also be switched on at full load, when of moderate 
power, without starting resistances of any kind. Even 
when the motors are too large to dispense with resistances, 
these can easily be incorporated with the rotors in such a way 
as to be automatically out out by means of a centrifugal 


. device when full speed is attained. The oontrolling appa- 


ratus is therefore of the simplest, while the motors them- 
selves are capable of running for long periods without the 
slightest attention. | 
Unfortunately, however, though this system has been 
largely adopted in Continental works, it is as yet almost 
G 
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unknown in practice-in this country ; that its advantages 
will eventually ba recognised here also, for transmission of 
power for all workshop purposes, cannot be doubted, though 
it is not likely ever to supersede direct current for lighting 
purpose, 

Returning to our 
subject, we illustrate 
in fig. 15, one of a 
number of swing 
pe cranes, made 

y Messrs. Oarrick 
and Ritchie for 
Mesers. Thomas 
Parker, Limited, and 
fitted with Messrs. 
Parker’s motors. 

These cranes are 
used ifor discharging 
goods from barges 
on a canal and trans- 
ferring them to a 
warehouse at the 
back. This is a 
single motor crane, 
fitted with friction 
gear, as seen in tle 
figure; the motor is 
of the enclosed type, 
with radiating fins 
cast in the yoke. 

As soon ав the load 
is clear of the barge 
it is ran in along the 
jib by means of the 
jenny and swung 
round for deposit in 
the warehouse, all 
three motions being 
in use simultaneously, 
The weight of the 
motor and ing is , 
applied to partly 
counterbalance the load. The simplicity of the crane, and 
the small space occupied by it, are noteworthy ; the gearing, 
however, is n ily somewhat complex. 

A three-motor 30-ton crane, of 60 feet span, is shown in 
fig. 16. This is provided also with a quick lift for loads 


FIG. 15. 


have not previonsly illustrated, is the walking crane shown 
in fig. 17. This is a cheap and handy type of crane for 
dealing with moderate loads, not requiring a high lift, and 
may easily be fitted up in buildings of too light construc- 
tion to bear the weight of an overhead traveller. The 
crane illustrated is 
capable of lifting 5 
tons, and is provided 
with two motors for 
lifting and travelling ; 
both are of the Bash- 
bury enclosed type, 
and the first speed 
reduction is effected 
by means of worm 
gear. The jib is 
swung by hand, fric- 
tion rollers being 
used to facilitate the 
motion. Current is 
conveyed to the 
crane by overhead 
sliding shoes, as 
usual; the conduc- 
tora are carried down 
the column to the 
hollow base, upon 
which the control - 
ling switches are 
fixed, and current is 
Bupplid to the lift- 
ing motor by means 
of contact rings fixed 
on the upright 
column and brushes 
carried by the swing- 
ing frame. 

he Goliath crane 
shown in fig. 18 is 
intended for use in 
timber or goods 
yards, spanning 
several lines of rails, or for erecting heavy machinery in 
the open. The clear height below the beams is 50 feet, 
span 50 feet, maximum load 20 tons. A separate motor 
with worm gear is used for each motion, current being con- 
veyed to the motors on the crab by means of the віх bare 
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up to 5 tons. The traveling gear is driven from the 
middle of the span by а motor fixed at the end. This crane 
was constructed by Messrs. Cowans, Sheldon & Co., Limited, 
of Carlisle; another example of their work, of a type which we 


. 14. 


wires seen in the figure; the main supply is brought to the 
crane by overhead conductors supported on poles. 

The travelling motion is effected by means of a single 
motor driving three shafts of a total length of about 150 
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feet; to as far as possible avoid difficulties due to the spring 
of such great lengths, which would introduce injurious 
stresses on the framing, the motor, which is fixed at one 
end, drives the shafting by spur gear mounted at the middle 
of the span. All the motions are controlled by liquid 
resistance switch gear from a cabin mounted half-way up 
one side of the framing. 

This is an instance in which no other means of trans- 
mitting power to the crane could be practically applied, the 
only alternative being the use of a self-contained steam 

t, with its obvious drawbacks and excessive coal 


consumption. 
(To be continued, ) 


APPLICATIONS OF ELECTRICITY AT 
CRIPPLE CREEK, COLO.’ 


Few mining districts in the United States are so well adapted 
to the use of electric power as Cripple Creek. The small 
area of the district and the close proximity of the mines 
make the transmission of electricity an easy matter; while 
the fact that most of the mines are small in extent —what- 
ever their output may be—makes the maintenance of sepa- 
rate steam planta costly, and the purchase of power from 
others an economy as well as a convenience. The pioneers iu 
this district were quick to recognise the facilities for domestic 
and mining operations which electric transmission would 
afford. Probably no other mining district is so thoroughly 
gupplied with electrioity, for the home of the miner is 
lighted by incandescent lamps; he goes to his work in an 
electric street car; by an electric hoist he descends the 
mine ; electric lamps furnish illumination for his work ; eleo- 
trically-driven pumps keep the mine dry; electric air com- 


* Engineering and Mining Journal. 
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pressors run drills; electric hoists raise the ore, and by elec- 
trioity the blasts are fired from switchboards remote from 
the point of explosion. T 

Electric current is supplied to the mines 
by the Colorado Electric Power Company, 
which operates tnree Westinghouse alternat- 
ing current 470-KW. generators, three-phase, 
500 volts, capable of supplying 2,250 H.P. 

7 011) This station transmits current 27 miles to 
== 10) Cripple Oreek, at 20,000 volts. A plant has 
also recently been established by the La Bella 
Mill, Water and Power Company for supply- 
ing power to its mills and mines. 
x4 In many mines in the district Westinghouse 
type О induction motors have been introduced 
for hoisting, pamping, operating air com- 
pressors for drills, lighting, and for operating 
crushers and other machinery. The Colorado 
Ore Reduction Company has a 150-нр. 
Westinghouse motor for operating its crush- 
ing machinery. Fig. 1 shows two Westing- 
house type О motors operating crushers, the 
motors being partitioned off from the crushers 
to preserve them from the dust, and the belts 
passing through the partition to operate the 
machines, Fig. 2 shows a Westinghouse 
type C motor operating the mine hoist of the 
Wisconsin Mine, Cripple Oreek. The Lily 
Gold Mining Company uses 100 H. . for 
operating hoists and air compressor; the 
Moon Auchor Gold Mining Company has a 
100-н Р. Weatinghouse type C motor for 
pumping from a depth of 600 feet. The 
needs of the majority of coosumers range 
from 75 нр. down to 5 HP. A Weating- 
house type C motor of 15 н.р. suffices for 
hoisting through a shaft 450 feet deep ; when 
this depth is exceeded a motor of 30 нр. is 
used, which will be sufficient for a depth of 
800 feet; for still greater depths motors of 
from 75 to 100 H P. are installed. 

The companies supplying electric power 
give every facility to lessees and prospectors ; 
they rent small hoists, worked with electric 
motors, from 5 to 80 E. P., thereby enabling 
the lessee or prospector to use practically the 
whole of his capital in development work, 
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avoiding the necessity of purchasing and installing а 
power plant. If they are successful, and ore is found 


In paying quantities, making it desirable to purchase the 
electrical power plant, an option of purchase is exercised 


510 4.— М отовз OPERATING CRUSHERS, 


i e company granted in the first insiance, the 
which pich has been р applying on the purchase price. 
The minimum charge for a 5-H Р. electric hoist is $50 per 
month, which includes the power used. The plants from 
15 H P. to 30 1 P. range from $65 to $200 per month for 
rent of motor, &c., and power supplied, depending on tonnage 
and depth of shaft. The Electric Power Company has 


times the amount of power required in any other service, 
for the reason that the compressor is worked almost con- 
tinuously, while the hoist, though it consumes a large 
amount of power while in use, is in active operation less 
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Fic. 3.—MoronR OPERATING PUMP. 


than one-fourth of the time. Fig. 3 shows a Westinghouse 

electric motor р а mine pump. uou 4 
It is estimated that in the Cripple Creek District the 

of electric power as com with steam power effects & 

saving of from 15 to 50 per cent., according to the position 

and circumstanoes of the mine. This saving is irrespective 

of reduced wage account, and also irrespective of its greater 


Fic. 2.— ELECTRIC Hoist at WISCONSIN MINE, 


upwards of $60,000 worth of machinery rented out, and is 
continually making additions. 

The principal uses of electric power here are for hoisting 
and compressing air for the operation of machine drills. 
Air compressing in the large mines consumes about four 


reliability and convenience, since it is unaffected by frosts 
Drills operated directly by electricity without the interven- 
tion of an air compressor have been in successful operation 
elsewhere in Colorado, though no such drills are as yet used 
in the Cripple Creek District. 


Ш 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 844.) 


Surbiton.— The Ratepayers’ Association has written 
atking the District Oouncil for a copy of the ent which the 
Oouncil "to enter into with Call 
supply of electric light to the district." The request has been refused. 


Torquay.—In connection with the recent electric light- 
ing inquiry, it appears that a letter has been received informing the 
Corporation that the Local Government Board would not sanction 
the whole of the loan applied for unless further information was 
DS pnm showing how the money bad been over on the works. 
It is stated that the Local Government Board have only sanctioned 
the borrowing cf £7,000 of the £10,000 applied for. 


Twickenham and Teddington.—After a year or two in 
coming to maturity, a company under the title of the Twickenham 
and Teddington Electric Supply Company, Limited, intends applying 
to the Board of Trade for powers to construct the necessary works for 
the supply of electricity to the two parishes of Twickenham and 
Teddington. According to the terms of the draft Bill, only certain 
portions will be lit at the start, but powers will be asked to extend as 

Warlingham (Surrey).—The Council has been con- 
sidering a communication from Edmundson's Electricity Oorpora- 
tion, Limited, re applying for a provisional order, and has replied 
that it is not iteelf applying for an order, and would not oppose the 
application if terms and conditions could be arranged. 


„„ the last District Council meeting Mr. 
ope proposed that the electric lighting plant, pu some 
jus sgo with the view of public lighting by electricity, and which 

never been used, be dieposed of. The matter was discussed at 
some length, and eventually it was decided to advertise the plant to 
see what could be obtained for it. 


bel e Wr committee of the Council is considering 

a L) 

н озгент m undson's Electricity Corporation to apply 
Withnell.—The Петю еы has гаю тез that eri 

applicati rovisi rder for electri postpon 

Tab Committes wil бошап the d. and. nene & scheme for 

lighting the district by electricity as soon as possible. 


Worksop.—The District Council has recolved to adopt a 
Scheme set forth in the report of tbe electrical engineer, estimated to 
em £15,779, and that Mr. A. B. Mountain be retained to carry out 

Ө. v 


Yarmouth.—The Corporation has decided to order a 
150. Kw. steam alternator, to cost £1,611, from Messrs. Willans and 
Robinson, and to enclose some land contiguous to the generating 
station at a cost of £250. 


York.—The City Council has resolved that the price of 
electricity supplied to places of worship be 34d. per unit, and has 
ded to extend the supply to the end of Burton Lane at an esti- 
mated cost, including maus for arc lighting, of £3,000. The electric 
lighting works are approaching completion. | 


—€———— 


| ELECTRIO TRACTION AND MOTIVE 
| POWER NOTES. 


T€ Koa | 
B rdrie and Coatbridge.— For some time past the Town 


Barnes and Richmond (Surrey).—A newly formed 
company has notified its intention to apply for an Act of Parliament 
to enable them to lay down and maintain an electric tramway con- 
necting Barnes with the Royal Borough of Richmond. The length 

lines would cover several miles. They would start from Hammer- 
Smith Bridge, in the London Oounty area, and proceed by way of 

Arnes Common and the river side, through Oastlenaut, to 
and thence to Richmond Bridge. To enable the line to reach ite 
Objective point with facility, the promoters intend to undertake the 
construction of а new street in Richmond at the cost of several 
housands of pounds, and also to give the Town Council and other 
ле ы-ы concerned easy terms on which the undertaking сап be 


Blackpool.—Mr. Qain's antomatic cut-out, which has 

described in the ELECTRICAL Review, rendered good service 

zue day last week when an overhead wire snapped. Current was 

Mediately cut off, so that the falling wire was dead before it 
the ground and there was no danger to the public, 


^s, Limited, for the 


: distance of about two miles to Garston Village, 


Blackpool and Garstang.—Notice is published in the 
Blackpool press to the effact that the Blackpool and Garstang Elec- 
tric Light Railway Company, Limited, will apply to the Light Rail- 
way Commissioners for an order to construct and work light railways 
between these two towns. The proposal is to run over and use the 
ways of the Blackpool Oorporation and the Blackpool and Fleetwood 
Tramroad Company by agreement. 


Blyth.—4A Newcastle paper says that the British Electric 
Traction Company is proceediag with the arrangements for an elec- 
tric tram system for this neighbourhood. 


Bournemouth.—We learn that the Town Council, after 


poration’s own control. The application of a private company, 
seeking for powers both inside and outside the borough, is to bs 


Bradford.—A Tramways Sub-Committze is to interview э 
Bradford and Bradford and Shelf Tramways Oompanies with respect 
to terms for acquiring the unexpired portions of their leases. The 
idea is to electrically equip the lines if the negotiations are successfal. 
With the exception of the two new municipal electrical lines (Eccles- 
hill and Great Horton) the Bradford tramways are leased until 
February 1st, 1908, to two companies. 


Cambridge.—The Council last week approved of the 
acquisition of the tramways of the Oambridge Street Tramways 
Oompany, and the construction of farther tramways to be adapted 
for electrical power. 


Cork.—At a meeting of the Judicial Committee of the 
Privy Oouncil last Saturday at Dublin Oastle, the Dablin Electric 
Tramways and Lighting Company, Limited, applied for an order 
authorising the construction of certain tramways in the Oounty of 
Oork, which would bean extension of the tramways already con- 
structed. The proposed line is intended to run along the Western 
Road and across the Wellington Bridge, both cf which are in the 
connty, and back by Sunday's Well, rejoining the city line. The 
Council granted the order asked for. | 


Devonport,—Construction of the Devonport and district 
tramways was commenced on Tuesday last week. It is expected to be 
юре by August next, and the Corporation hope by that time to 

e to supply electricity generated by a temporary plant. It is 
certain that the proposed permanent generating ‘station will not be 
completed by that time. The trolley standards are to be used by 
the Oorporation for aro lighting purposes. There will be 3) cars. 


Dewsbury.— The Corporation has decided to apply to 
the Board of Trade for a provisional order to construct tramways 
within the borough. 


Driffield.—The Driffield Urban Council has discussed a 
proposal by a Manchester company to constract an electric railway 
rom Driffield to Beeford (10 miles). The Council decided that it 
was unable to approve of the scheme until it had had an oppor. 
tunity of considering the details. 


Dudley and Sedgley.—At a meeting of the Sedgley 
Urban District Oouncil last week, a report by the Tramways Oom- 
mittee was adopted, in which was a recommendation that an expert 
be employed to act on behalf of the Council, in order to see that the 
work of reconstruction by the British Electric Traction Oompany of 


the line between Dadley and Sedgley is properly carried out. 
Dumbarton.—The Glasgow District Tramways Company 


have intimated that application is intended to be made to Parliament 


in the ensuing session to authorise the construction of electric tram. 
ways in Dambarton. ! : 


Edinburgh.— The lessees of the tramways have resolved 
not to use electricity as the motive power on the Portobello route. 
The tion will now proceed with the erection of a cable power 
station for this route. 


Folkestone, Sandgate, and Hythe.— erapath's Railway 
Journal says that the Sonth- Railway Company has in con: 
templation the construction of a new line from New Romney to 


Folkestone. The Sandgate and Hythe Electric Tramway Company, 


Limited, an offshoot of the British Electric Traction Oompany, 

Limited, is in the field with a proposal to ran an electric tramway 

between the two places mentioned, passing through Dymchurch and 

ine and crossing Shornecliffa Oamp on its way to Folkestone 
arbour. 


 Garston.—The decision of the Liverpool City Council 
not to continue the electric wey aoe Aigburth Road, a 
as been followed by 

the formation of the Garston and District Tram ways Oompany, Limited, 
who announce their intention of applying to the Board of Trade for 
a provisional order authorising the laying of a tramway. | 


Grimsby.—The Grimsby Street Tramways Company are 
applying for additional powers in the ensuing session of Parliament, 
under which they will use electricity as a means of traction, and will 
also extend their lines down Welholme Road, thus completing the 
circuit of the town. 


Havana.—We read in a New York journal that the 
ordera for the new electric railway system for Havana begin to mount 
up into large figures. Following the order to the General Electric 
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Company for the generating plant, &c., E. Р. Allis & Oo. now rej 

that they have received au order for three direct driving vertical 
crous-compound er of 1,600 нр. each for the power house. 
Work is being pushed very actively, and nearly all the ordors are 
for early delivery in 1900. | 


Leeds.—It is proposed to reduce the fares on the tram- 
ways with the uction of the electric system on the Headingley 
and Ohapeltown lines, which cannot be much longer delayed. 


London.—A daily paper says that the South-Eastern 
Metropolitan Tramways Oompany bas given notice of its intention 
to apply to Parliament in the ensuing session for powers бо extend 
ite tramways from the present terminus at the Black Horse, Oatford, 
along the Bromley Road to Bromley, and along the OCatford Road b 
way of Bell Green, Beckenham, and Anerley to Norwood. It 
also proposed to construct connecting lines between Bell Green, 
Lower Sydenham, and the Orystal Palace, and from Oatford Hill to 
Sydenham Railway Station. It is intended to constract the lines on 
the electrical surface contact system. | 


Manchester and Liverpool.—The promoters of this 
electric railway have issued circular letters to the ownera of land at 
Eccles and Barton, situate between the highway and the Ship Oanal, 
as а preliminary step in connection with the scheme. 


Manhattan I Elevated.—The Manhattan Elevated Rail- 
way Oompany equipped experimentally with the tbird rail a 
section of its road at Third Avense and Highty-ninth Street. The 
Electrical World s&ys that the third rails with which all the com- 
pany’s lines will be equipped are now in conree of delivery under the 
contract made some time ago, but the work of placing them has not 
yet begun. 

Mansfield.—The Council has considered a letter from 
Mr. O. H. Gadsby, engineer, Westminster, submitting an electric 
tram echeme by his syndicate, The system would extend 
from Sutton-in-Ashfield, through Mansfield, to Mansfield Woodhouse, 
with a branch line along Chesterfield Road. The syndicate is to 
apply for a light railway order. The Oouncil has appointed a com- 
mittee to make inquiries and report. 


The Mersey Railway and Electricity —The Times 
records that the Mersey Railway Company intend to apply for leave 
to bring in а Bill to enable them, or the company and а oint com · 
mittee, to work by electrical power the traffic on the company's 
existing and authorised railways, to light the railways and works 
by electricity, and to auth the company, or the company 
and the joint committee referred to, to work by electrical power the 
tr. fis— 

(1) On the railways and stations vested in or under the control of the Mersey 
and Wirral Joiat Committee; (2) on suck: porns of the Birkenhead Joint 
Railways of the North-Western and Great Western Companies as the company 
had, under an agreement, scheduled to and confirmed by the North-Western 
Railway Act, 1889, the right to run over and use; and (3) on the railways of the 
Wirral Railway Company. Authority will also be asked for to acquire patent 
and other rights and licenses in relation to the generation and use of electrical 
power; to constitute the intended generating stations, &c., an undertaking 
separate from that of the company. The Bill will also contain a clause to 
authorise the company or the joint committee to pay out of capital or out of 
revenue or any of their funds during the construction of the works for adapting 
the railways mentioned to working by electrical power, or during such time as 
mar be prescribed by the intended Act, interest or dividend on any shares, &o., 
a A де ene. or the joint committee to be created or issued for the purposes 
of the Ac x: r 


Musselburgh.— With 
tramway between Portobello and Musselburgh, an agent of the com- 
y bas attended before the Oouncil and ted its terms, upon 
which the promotion of a provisional order will be gone on with. 
The company had proposed to add in the cost of the unsucceesfal 
promotion of the scheme as a light railway to the purchase price of 
the tramway as а going concern. The Oouncil objected to bat 
was agreeable to £350 being added, and the agent acquiesced. 


Newcastle.—A deputation from the Town Council, con- 
sisting of Councillor Cail, chairman of the Tramways Oommittee ; 
the burgh engineer, Mr. Laws; and the electrical engineer, Mr. 
Hopkinson, visited Glasgow last week, and inspected the electric 
tramways. | 


Oldham.—In the Corporation's new Bill to be presented 
in the next session is the following clause :— - 

Provisions for the widening of streets for tramway purposes by reducing the 
footpaths in certain cases, and for the attaching of brackets and wires to houses 
or buildings for tramway purposes, and in connection with the supply of electric 
energy. 


Paisley. — The agor District Council кор to 
apply for powers for e tramways for Renfrew, ey, John- 
sino, and Lanark. It is stated that the scheme is introduced by 
Mr. Murphy, of Dublin. | 


Plymouth,—Oonsiderable discussion took place at the 
last meeting of the Town Oouncil with reference to a proposal by 
Mr. J. H. Rider to carry out the erection of the electric equipment 
of the Oompton section of the tramways ру means of workmen in the 
direct employ of the Oorporation. he Tramways Committee 
approved of this, but as an amendment to their recommendation it 
was proposed that the electrical engineer shovld be instructed to 
prepare specifications of the work, that ten ers be asked for, and that 
the engineer's estimate be presented in а sealed envelope with the 
other tenders. The mover of the resolution expressed his sympathy 
with the motion that the Corporation should as far as possible carry 
out work as the direct employer of labour instead of by the contract 
System, but said he thought they ought to have more information. 
Amongst others who крона the motion was the Mayor (Mr. 
Pethick) whose business is that of a contractor, and who pointed out 


to the proposed electric 


that the estimate of the Corporation engineers was frequenti 
exceeded when the tenders came in. In opposition to 1 
ment it was suggested that no contractor would tender under the 
conditions named, and as to the cost, they already had the engi- 
neer’s estimate of £3,210. Mr. Rider explained that his proposal 
meant that all the material should be purchas:d by contract and that 
only the actual erection should be done by their own men. The pre- 
sent line to Prince Rock was practically equipped iu this way, and 
it cartainly was cheaper. The Council, however, decided by a sub- 
stantial majority in favour of the amendment. | 


.Preston.—The Town Council has resolved to promote a 
Billto obtain powers relating to tramways and produ electric 


energy, &o. "es 


‚ Reading.—The Town Council has decided to apply for 
1 powers for instituting an electric tramway service 


Rhondda.—The Pontypridd District Council is engaging 
Mr. Pritchard, Westminster, at 10 guiness a day and expenses, to 
report on the feasibility or otherwise of erecting tramways withia 
the district, as suggested by the British Electric Traction Company. 


Rossendale Valley.—A committee of the Accrington 
Town Oouncil has been considering proposals, made by the 
Accrington Steam Tramways Oompany and the British Elec- 
tric Traction Oompany, Limited, for the extension of the tram- 
way system in the Rossendale Valley. The chairman of the 
first-pamed company, in а letter addressed to the town clerk of 
Accrington, intimated that it was the intention, subject to terms 


being arranged with the О tion, to work the two com in 
oon junction, so as to provide for the inhabitants of the district a 
continuous and efficient tramway system m Bacup, through 


Accrington, to Olayton-le-Moors and Ohurch. "It is intended,” he 
said, to apply for powers to extend the t systems to Rishton 
and Great Harwood (and probably in time to Whalley), on the one 
side, and to Helmehore, and in the direction of Ramsbottom on the 
other side. All these lines will centre in prar; .It is pro- 
posed to adopt the overhead trolley system, and the orporation is 
invited to carry out the necessary work upon all the lines now leased 
by it to the company, and to adopt them for electric traction, the 


company being granted a 21 years’ lease upon terms to be arranged. 
The secretary the British Electric Tr:ction Company wrote as 
follows to the Corporation :— | | 


In carrying out the proposed scheme, it will be necessary, ав stated, to con- 
solidate the Accrington and Rossendale companies. In doing this, however, it 
is our intention to retain the local character of the сорап not only with 
respect to the name, but also in the constitution of the board of directors. Local 
representatives will be elected to seats on the board of the consolidated com- 
panies. . . . à In the case of the Oldham-Ashto^, which was a new line 
constructed by us with the concurrence of tbe local authorities, we have entered 
into an agreement with the Ashton Corporation for the supply of current by them 
for the purposes of the tramways, similar to that proposed by the Accrington 
company, at a price of 14d. per unit for a minimum of 000 unite, and reducing 
to 1d. per unit as the supply increases, At North Shields again we made a 
similar arrangement with the Corporation, whereby they undertook to supply 
electrical energy for the tramways at practically the same rates as at Ashton. 
In most cases the Corporations have agreed that our engineer shall be consulted 
with regard to the plant installed by the Corporation for the purposes of 
tramway supply. . | . 

The Legal and Parliamentary Committee of the Oorporation decided 
that before definitely considering the osals made it would ba 
advisable to ascertain the views of the Haslingden and Rawtenstall 
Oorporations as to the issues involved, and they ly 
instructed the town clerk to write to those Corporations, 
them :— 

(1) Whether they would be disposed to join in the purchase of the tramways 
undertaking by each buying the lines in its own district and & proportionate 
amount of the rolling stock and plant. (3) Whether they would be willing to 
waive their respective paramount powers to purchase the lines in their own 
districts for 21 years in the event of Accrington Corporation agreeing to buy the 
whole undertaking and convert the system into an electric on one. (3) 
Whether they would be prepared to waive their paramount parchasing powers 
for $1 years in case the Áccrington Corporation agreed to extend the lease for & 


like period. Я 
It is expected that a conference between the three Corporations 
will be arranged. 


Stirling.—It is stated that an arrangement has been come 
to between the British Electric Traction Company and the Stirling 
and Bridge of Allan Tramway Company, under which the former 
takes over the tram ways from Bridge of Allan to Bt. Ninians, subject 
to arrangements bsing made with the municipal bodies interested. 


Surrey.—The Surrey County Counoil has adjourned for 
three months the which their Highways Committee drew up 
for the construction cf electric light railways in the county covering & 
distance of about 30 miles, and springing from Hammersmith Bridge 
as a common starting point. | 


A Tribute to the Trolley.—At Birmingham they have 
always had a remarkable antipathy to the trolley, not во much that rae 
have any real knowledge against it worth considering, but esthetic feel- 
ing at sublime Birmingham is very strong, and for years the opposition 
has been most determined in the Council. If impartial statements are 
to have any effect at all in settling the question, the following very 
excellent tribute from Leeds, appearing in the Birmingham Argus, 
ought to bring matters to a head :— 


“ Sir,—In reply to your letter of 10th inst., I have to inform yoa 
that the system of overhead electrical traction at present in opera- 
tion in thie city has proved successful and given satisfaction to tke 
inhabitants, the electric cars being patronised in preference to horse 
and steam cars. Tue only route at present worked by the electric 
system consists of about eight miles of double track. Two other 
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routes have since been eq pped, and it is hoped they will soon be 
opened for public traffic. I sho ed 


system be appin to tically the whole of our tramways, about 
53 miles reckoned as le . lam informed that generally the 
system has not led to any depreciation in the value of property in 
its neighbourhood. So far as I am aware, it is not more dangerous 


than tramways generally are, and, as а matter of fact, nothing 


serious has happened up to the present. 
“ Leeds.” W. J. Javas, Town Olerk. 


Twickenham and Hampten Court.—The London 
United Tramways Company are seeking for Parliamentary powers to 
construct an electric tramway from Brentford through Isleworth and 
Twickenham to Teddington and Hampton Oourt. This scheme is 
practically the same in respect of which they wanted a light railway 
order in the summer, but which was rej owing to the opposition 
of the London and South-Western Railway Oompany, with which 
line it would compete. Во far as the local authorities, through whose 
districts the line is to run, are concerned, they have y agree- 
ments with the promoters that they will assist the measure, the 
рон in return making extensive alterations and improvements 


Walsall.—The Town Council last week considered the 
proposal to promote a Bill to give the 
the tramways and other matters. The 


of the Birmingham Oentral Company, near to Perry Barr Rulway 
Station. A third extension proposed was to Willenhall, connecting 
there with the Wolverhamp керем and a fourth extension 
was from the present terminus at Bloxwich to the borough boundary 
on the Stafford Road. These extensions meant the construction of 
abont 13 or 14 miles of tramway, and the total cost, inoluding elec- 
trical equipment and carr, was in round figures from £100,000 to 
£120,000. The town clerk mentioned that a site for an electric 
generating station for the tramways had been selected, this 
necessary to meet Parliamentary requirements. Among the other 
provisions in the Bill is power to supply electrical fittings.” Tae 
town clerk was formally authorised to ali necessary stepe for the 
promotion of the Bill. 

Warrington to Northwich —Parliamentary powers are 
to be sought for the construction of an electrical railway between the 
above towns. The solicitor and the engineer of the scheme attended 
oe the ct ра үч Committes ЕА Эа чене eee % 

onday, and exp е proposal, ommi approv 
the кайнаш. 


Yarmouth.—The Town Council last week resolved to 
roceed with its electric tramway scheme, for which powers have 
been obtained to spend £55,000. The overhead wire system is to be 
adopted. 

York.—The Council has decided to purchase the tram- 
ways company’s and either at once or in 1900 and 1903, 


according to the result of certain negotiations . The 
idea is to have the lines extended and worked cally. 


TELEGRAPH AND TELEPHONE NOTES. 


y 
Kituta, the south end of Lake Tanganyika. In the present scarcity 
of labour the chief of the construction, Mr. Fox, does not expect 
to get this small section of line finished for two or three months. 
From the Times we gather that the Tan ka Concessions Com 
are going to put a steamer on e Tanganyike. She sh 
be ont in about three months’ time and floated in about nine months. 
It is mainly for the transport of telegraph materials up the lake. 
The Ccci Rhodes, which presumably is t to, Y 
launched at Wyvenhoe on Saturday last. She will be employed 
primarily in laying the wires of the Oape-Onsiro telegraph line along 
the shores of the lake. 


Cable Interruption.—Acocording to the Levant Herald; 
the submarine cable between Lattakich and Oyprus has been damaged, 
and the Turkish Government has invited several E firms to 


submit estimates of cost for the repair or the renewal of the cable. 
Cables for French Colonies.— From the Morning Post 
we learn that inspired, of course, by current events, M. Marc ary, 
tpatiating on 


the well-known writer on Naval matters, is again 
favourite theme of the urgent necessity France is under of establish- 


ing direct telegraphic communication with its Colonies. In order to 


emphasise his arguments he prints two maps, showing how Great 
Britain has been putting girdles round the earth,” for half a century, 
while France has only two direct lines from Europe to the Western 
Continent, and another from Oape Ood to Hayti, continued to Puerto 
Rico, Guadeloupe, Martinique, and Ca е, with small loop lines 
connected. М. dwells strongly on the great advantages 
Great Britain has obtained by contro all the news from South 


uld add that at a meeting of the 
Council cf this city, held on 4th ult., a resolution was passed that the ` 


t has already been stated that at the recent 


Africa, and asserts that the British are in a similar favoured position 
throughout the globe. Even French Colonies, like Madagascar and 
New Oaledomia, he says, are under the control of Bfitish telegraph 
clerks. “What,” he asks, would be our situation in case of war 
with Great Britain ?. It would be only too simple. Great Britain 
would begin byc us off from our After that she 
could disembark troops in them, concentrate squadrons, and bombard 
and capture our merchant ships without our being even able to 
possessions of the imminence of hostilities. Is it not manifest 
that a Power that „ h network will be mistress 
concludes that it is 
the duty of the Chambers to facilitate the creation of a system of 
French submarine cables. 

In another place it is stated that recent events in the Transvaal 
have revealed to the French legielators the сараро Д of emancipat- 
ing France from endence upon English su | 
the colonial group of foreign trade advisers decided last week, at 
M. J. Biegfried's suggestion, to impress upon the Government the 
orari ое “ep action in order to obviate the dangers of the 
situation. e authorities of Indo-Ohina have decided to lay down 
а submarine cable between Bsigon and Port Arthur. All the Indian 
Ocean and Pacific Ocean cables being now in English hands, France, 
in the event of war, would be at the mercy of England for the 
transmission of news. | 


The Rival Cables.—A Sydney paper has the following: 


conference between 
the Postmasters-General of New South Wales and Victoria it was 


agreed that if official tion was given to the proposed Oape 
cable it must be on the u that there should be no under- 
cu of rates which would affect business on the Pacific cable. 


The whole question, as to the inflaenos this Oape project might have 
the Pacific cable, was discussed b the Ministe 

the conference has been transmitted home by the representative 

of the Eastern Extension Oompany in Australia, with the object of 
ascertaining the views of the governor of the company on the matter. 


The same paper also says :— 


‚ Sir Sandford Fleming has gone back to Caneda, and it is understood that he 
is net at all satisfied, not to say grievously disappointed, with the results of the 
recent confabulations with the Imperial authorities on the proposed Pacitic 
cable scheme. In these later discussions the Agents-General for South and 


annual subsidy from the Impera Government. It would be interesting to know 
way Dr. Cockburn and Mr. Wittenoom were ignored. ‚ 
or myself, I think that from ап Australian point of view it would have been 
policy to have letthe “ All Red Cable" scheme lay dormant until Federation 
was an accomplished fact, and Australia could s with one voice to the 
gosrdian of our national purse. That section of the British public interested 
Imperial schemes now recognises that to be effective the all red cable must 
be duplicated, a fact which greatly increases the financial responsibility of the 
partners in ite construction. They know also that at present Australia as & 
whole is not particularly keen upon the new line, and would like to be assured 
that when ретше, through Federation, obtained an interest in the South 
Australian trans-Continental line, the colonies which have been so eager for the 
construction of the Pacific cable 1 not modify their view as to the com- 
mercial worth of the ‘‘all red” route to them. 


Telegraphic Interruptions and Repairs:— 
^. Down. 


CABLES. Repaired, , 
Waser INDIES :— | 
Jamaioa-Oolom  ... - June 30, 1899 ... 168. 0 
Trinidad-Denterdta(1871 о Oct. 20, 1899 | Nov. 9, 1899. . 
Do. do. (1891 du Oct. 6, 1899 J one cable restored. 
Sourm Armada: as ae 
Zansibar-Mombasa eee eee Oct. 27, 1899. ees % 
Oayenne-Pinheiro eee LES өзө Oct. 11, 1809 eee eee 
Havre-Waterville [11] [11] eee Oct. 25, 1899 700 Nov. 19, 1899 
Latakia-Oyprus [11] eee eee June 20, 1899 ees 096 
LANDLINES. | 
Wrst Inpms:— : „у 
Oaban Government lines... „Oct. 30, 1899  ... -— 
Communication with Jeremie aud : | 
Port de Paix (Haiti) ... . Oct. 14, 1899 ... Noy. 18, 1899 
Oommunication with Les Oayes 
(Haiti ) eot eee eee eee Nov. 23, 1899 eve eee 
Bourn AFRICAN :— 
Communication with Mafeking... Oct. 18, 1899  ... iis 
beyond O inge Bi Yi Oct. 18, 1899 .. 
range тет ЖТТ eee Г] eee ave 
Oommunication beyond Burghers- | 
dorp, Oape of Good Hope, and | 
Estoourt, Natal... ids ... Nov. 7, 1899 
Colombian Government lines to 
B eee eee еве eee Oct. 91, 1899 eoe eee 
Communication with interior ot | 
кош Oartago 8 
aga, " 
Palmire, 
Pasto, P Reimedos, Son- 
. юр, апа to Domingo... TII Nov. 6, 1899 eee TT) 
Communication with — Valentia 
(Venezuela) seo eee eoe Nov. 18, 1899 600 eee | 


The Telephone Service—The question of municipal 
telephones has taken up at Burslem. Acco ty the Municipal 
Journal the General Parposes Oommittee of the · Oouncil bas 

ted that at the recent conference of local authorities at Longton 

on the question of providing a cheaper telephone service, the principle 
of competition was agreed to be desirable, and it was recommended 
ЧАТ" a шше һе оса to ооа са as ы the рон 
ty of establishing а p telephone service, er by com on 

of local authorities or by acompany. Oar rages рса says that 
at Glasgow matters have advanced another stage. Postmaster- 
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General: has asked. that, in order to enable him to complete the 
license to the Corporation for the erection of a telephone exchange, 


he should be furnished with new resolutions of the various loca 


authorities similar to those formerly passed. The burghs included 
in the area have been asked tocomply with this request. 

. Bnglish Industrials, Limited, having written to the Withnell 
District Oouncil regarding a proposed telephone service, that body 
has decided to give the company support and grant them wayleaves 
on terme to be arra SM i 

The York City Council is to apply fo the Postmaster- General for a 
licanse to provide a system of рп telephones. | 

The Moss Side District Council has approved of the proposal of the 
Mutual Telephone Oompany to apply for a license to establish tele- 
phonic communication in that district, | | 


Telegraphic Communication with Seuth Africa.— 
е тока telegraph authorities issued the subjoined notice on 
onday:— — | 
The Mozambique-Lourenco Marquez cable has been repaired, thus restori 
communication with South Africa by the east coast route. It has been foun 


necessary to suspend at Aden, as well as at the Cape of Good Hope, the trans- 
mission of all telegrams in code or cipher, whether of foreign Governments or 


pne persons, to and from Zanzibar, Seychelles, Mauritius, Madagascar, 
ritish East Africa, German East Africa, Mozambique, Delagoa Bay, Rhodesia, 
British Central Africa, Orange Free State, Transvaal, Cape Colony, and Natal, 
кшн in plain language will be subject to censorship, and be at the sender's 
risk. | р 

It is stated that the Ang'ia, cable ship, started on 19;h inst. laying 
the new deep-sea cable from Oapetown to St. Helena. i 


Wireless Telegraphy.—The Scientific American says that 
the director of the Meteorological Observatory on Mt. Blanc has 
been considering the advisability of installing the Marconi wireless 
telegraphy system upon the mountain. The ordinary system of tele- 
graphy is used normally, but the great snow-drifts have played havoc 
with the mi dy qe wires. It is believed that the wireless system of 
telegraphy would prove not only valuable from a scientific point of 
nm ont would also increase the safety of travellers upon the 
moan 


* 


OONTRAOTS OPEN AND OLOBSED. 


 Battersea.— December 4th. The Vestry wanta tenders 


for arc lamps and ровы. See Official Notices” November 17th. 


Birkenhead.—December 12th. The Corporation wants 


tenders for the supply of condensing plant, overhead crane, and feeder 
mains for the electric tramway works and scheme. See "Official 
Notes” this week. | 


Blackbarn,—December 28rd. The Corporation wants 


tenders for overhead trolley line equipment. See“ Official Notices” 


to-day e 


Blackpool.—December 15th. The Corporation wants 
for the electricity works four boilers and acoessorial steam plant; 
two 600-Kw. steam alternators (or one 1,200-xw.), switch board. 
mains, transformers, and battery. See '' Official Notices to- day. 


Cork.—November 28th. The Committee of Management 
of the Oork District Lunatic Asylum wante tenders for fitting and 
lighting and E pina, колаш to s cations to be seen at 
the office of Messrs. & Bon, 28, South Cork, or at Messrs, 
Edmundson's, Capel Street, Dublin. i 


Darwen.—November 27th. The Corporation wants 
tenders for one Lancashire boiler and accessories, one tramway 
switchboard. See Official Notices November 10th. 


Denmark.—December 28th. The Corporation of Aarhus 
is inviting tenders for the water-tube boiler plant, steam dynamos 
and switchboard, accumulators for electricity works. From our 
* Official Notices,” November 31d, further particulars may be obtained. 


Essex.—November 27th. The Governors of Felated 
School, Essex, are inviting tenders for boiler, two 27-xw. steam 
dynamos, condenser, pipework, accumulators, cabies, and switch- 
board for electric lighting. Вее Official Notices” October 27th. 

Gloucester.—December 28:h. The Electricity. Com- 
mittee wants tenders for cxtension plant including Lancashire 


boiler, &o., one 300-Kw. steam dynamo, switchboard work, condensing 
plant. Bee Official Notices” to-day. | | 


Hackney.—December 12th. The Vestry Electric Light- 
ing Oommittee is inviting tenders for refuse destractors to deal with 
the whole of the refuse of the parish. Specification, &c., may be 
obtained at the offices of Mr. Robert Hammond, M. Inst. O. H. | 

Harrow.—December 4th. The Electric Light and Power 
Company wants tenders for a 150 Kw. steam dynamo and switch- 
board extension. See “Official Notices” November 17th. 


* a th. E. Vestry is prepared to 
receive tend te. For particulars, вее 
i Official Notices” November 10. ES T = 


Manchester.—December 2nd. The Tramways Com- 
mittee wants tenders for 5,000 tons of steel girder rails and 250 tons 
of steel fish-plates. See Official Notices ” November 17. 
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The Midland Corporation.—December 18:h. From an 
“Official Notice” this week, particulars may be obtained of certaia 
plant aod machinery and conductors, for 10,000 sap. output, 
required for the new power house to be erected by the Midland 
Electric Corporation for Power Distribution, Limited. There will 
be 16 water-tube boilers, six веба of Oorliss engines and three-phase 
generators, transformers, switchboards, mains, batteries, & 2. 


. Mistretta (Sicily).—Deoember 818. The Secretary of 
State for Foreign Affairs has received a despatch from Her Majesty's 
Consul at Palermo, stating that tenders are invited by the Manici- 
pality of Mistretta, not later than December 31% next, for the 
establishment of a service of electric lighting in that town. Sach 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


Newesstle-on-Tyne.— November 80th. The Tramways 
Committee wants tenders for two 1,000-н р. steam dynamos for electric 
tramway works. Bee “ Official Notices” October 27th. 


Port Alegre.—December 31st. The Secretary of State 
for Foreign Affairs Dia received a despatch пош Нег Мен в онен 
at Rio, stating that tenders are invited by the m pality of 
Porto Alegre, not later than December 314% next, at 1 p. m., for the 
electric lighting of that town. 

Plymouth.— December 8th. The Oorpetation wants 
tenders for tramcars, tracks, motors, trolley arms, &c. Bee Official 
Notices " November 17th. 

Rathmines and Rathgar.—December 18th. The 
Council is inviting tenders for additional feeding and distributing 
mains, inclading trenching, cables, joint boxes and house services. 
See “ Official Notices this week. 

Stockport. — November 29th. The Council wants 
tenders for three-wire feeder cables and pilot wires. Bee Official 
Notices this week. 
- Weybridge.—December 4th. The Oatlands Park Hotel 
Company, Limited, wants tenders for wiring and fittings for 423 
lamps at their hotel. See Official Notices ” to-day. 

York.—Deoember 4th. The Corporation invites tenders 
for the electric wiring and fitting of the Guildhall торы сова 


- and Mansion House. Sse two “ Official Notices” in this ао. 


CLOSED. 
Darlington.—The contract for supplying the engines 


been placed with Messrs. Ernest Scott & Mountain, of Newcastle-on- 


Messrs. H. Beard & Co. ; . £165 0 0 
i éd Roan 2 Bassel, " ra T : 170 0 
Nation ectric Wiring Company .. А 
Messrs. Peto & Radford os . 285 0 0 
Messrs, Allen & Co s „ 183 0 0 
Mesars. A. Thatcher & Co Е к . 158 dé 
Messrs. А. Hunt & Co. ee oe e. 168 0 
d Мевагв. J. Bakewell & Co... ry е 108 2 0 
| , Foote & Milne... . 199 00 
Electrical Transmission Company . 10 0 0 
Messrs. Vaughan & Brown is . 1610 0 
Messrs. Newsome, Pinching & Со. ga . 159 6 0 
Mr. T. H. Heller 105 b 0 
Mr. W. J. Adams .. "P «s i i4 . 16216 9 
Mr. H. J. Godfray ee ee ФФ · e. 168 0 0 * 


The tenders were referred to Committee. 


Llandudmo.—For the supply of three high-speed engines 
and dynamos (150 xw. each), motors, &c., for the District Oouncil, 
the contract has been given to the Indis-Rabber Company, of Bilver- 
town, at £4,020. The engines will be supplied by Messrs. 
Messrs. Baboock & Wilcox will supply a boiler at 1,200. , . 

" Swansea.—The Council has accepted: the tender of the 
British Electric Bohuckert Company for an engine and d for 
the electricity works at £8,440. 


Wigan.—The Town Council has accepted the tender of 
the Е.Р.8. Company for accumulators for the electricity works at 
£1,563. The Oouncil is making application to the Public Works Loan 
Board for an £85,000 loan for electric lighting purposes. 


FORTHCOMING EVENTS. 


Friday, November 24th.—At 5 p.m. Physical Society. Agenda. 
“On the Conductivities of certain Heterogensous 
Media for a Steady Flux having a Potential" By 
Dr. O. H. Lees. On the Thermal Conductivities of 
Mixtures and of their Constituents.” By Dr. O. H. Lees. 


At F Monico, Regent 
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Tuesday, November 28th.—At 8 p.m. The Institution of Civil 
‘and Gig Reiway" By H. H. Буш 
: way." А р 
Нау, M. Inst. O. E. “The E Equipment of the 
Waterloo and City Railway. By Bernard M. Jenkin, 
Assoc. M. Inst. O. B. Time g. paper on " Oom- 

d Refuse and Power Plants.” By 
О. Newton Rassell, Assoc. M.Inst.C. Е. 


Manchester Society of Junior Electrical Engineers. М 
at Deansgate . Paper by Mr. J. 
Henderson on Aluminium, Ite Treatment and Use, as 
Applied to Electrical Engineering." 
Thursday, November 30th.—At 4 p.m. Royal Society anniversary 


Tuesday, December 5tb.—At 8 p.m. Northern Society of Electrical 
| Engineers, Grand Hotel, Aytoun Street, Manchester. 
Paper on Methods of Suppressing Aroing at Switch and 

Fuse Oontacte," by E. К. Boott. 


Wednesday, December 6th.—Institution of Electrical Engineers’ 
annnal dinner, Grand Hall, Hotel Cecil. 


NOTES. 


5 for ed ue д. Westing- 
use Machine Company are advertising in American papers 
that they are enlarging their works. and require killed 
mechanics, £o. There may be nothing in this more than 
appears on the face of it, but it may mean that men 
are required for the new English works at Manchester. 
If these works are to employ 5,000 men, it is not easy to see 
how they can be secured ex by special purchase on this 
side if the present condition of business holds out. 


High Voltage Lamps.— Mr. A. H. Gibbings, in a letter 

to a contemporary, states that he considers 6 and 8 C. P. 
lamps for 230 volts to be as good in every way as the larger 
sizes, and that out of 800 80. P. lamps in Bradford not one 
has caured seal oe since the pressure was raised in 1897. 
As the Bradford Corporation supplies lamps for renewal, free 
of charge, the staff has had oocasion to make thorough testa 
of all kinds of glow lamps, as a result of which Mr. Gibbings 
Bays * there can be no question that at the nt time the 
majority of manufacturers make equally as good, if not better, 


200—230-volt lamps for all candle-powers than was the саве 


when 110—115 volts was the standard voltage.” The 
literal meaning of this remark is that manufacturers make 
200—230-volt lamps now as well as, if not better than, 
they did some years ago, which might well go without say- 
ing. If, however, as we hope, and as the earlier of his 
letter implies, Mr. Gibbings means that 200—280-volt 
lamps are аз good now as 100—115-volt lamps were then, 
we must congratalate lamp makers upon the excellent pro- 
gress which they have made in the interim. 


Aluminium Electric Cable.—The — Electrical. World 
gays that the Hartford Electrio Light Oompany is just com- 
pleting the installation of its aluminium cable between the 
new power house in Tariffville, on the drin. ри River, and 
Hartford. The cable has seven strands and a diameter of 
three-fourths of an inch. It weighs about 1,500 Ibs. to 
the mile, or nine tons for the whole line. The cable is not 
insulated, as is the copper cable which brings the 10,000-volt 
current from the Poquonock power house. The poles are 
short and very strong. No trouble is apprehended from 
weather conditions, as the cable is so light and strong that 
no amount of snow or ice which may accumulate on it in 
winter is likely to break it. The cable has been furnished 
by the Pittaburg Reduction Company, and its use in Hart- 
ford will, it is said, be the first practical electric test of 
aluminium on a large scale and over so long a distance. 


Granite as an Insulator.— Granite is not usually oon- 
sidered to be an insulator, but one of the electrical journals 
reports that insulators are made as follows :—Maine granite 
is crushed and moulded into form and fused at 3,000? F. 
It resists all but hydrofluoric acid, and does not crush at a 
lower pressure than 14,560 Ibs. per square inch, and gives a 
tensile ао of 480 lbs. рег square inch; 56,600 volts 
were required to pierce } of an inch of this material in the 
shape of cup — Scientific American. 
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oomment :— 


The attention of General Webber has been called to the paragraph 
headed Sweet are the uses of Advertisement,” in the last issue of 
the ELECTRICAL , and he has reminded us that throughout 
the controversy in the past on the subject of the telephone the 
Rrvmw has uniformly taken the side of ante-localisation, which 
view naturally the National Telephone Company strongly supports, 
The number of experts in telephone engineering ате so very few 
that we think General Webber should be thanked for letting 
Municipalities and Local Authorities know that the advice he can 

ive them, in а way second to none, is available—particalarly, as 

tells ue that any preliminary general advice he may offer will 
be gratuitous—in view of the prominent independent position and 
interest he has taken up on the question from its earliost stages 


until now. 
. The Institution of Electrical Esgineers.—The open- 
ing meeting of the seasion was held on Thursday of last week, 


when the premiums were presented to those to whom they had 
been awarded for papers read or published during the past 
session. The President announced that Mr. Henry Wilde, of 
Manchester, had donated £1,500 to the Benevolent Fund. 
Amongst those who had gained premiums were Messrs. 
McMahon, Duddell and Marchant, Oliver Lodge, Marconi, 


Young, and last, but, in the opinion of the meeting, by no 


means least, Mrs. Ayrton. Mc. J. W. Swan, having resigned 
the chair to Prof. S. P. Thompson, was awarded the usual 
vote of thanks. The presidential address will be dealt with 
elsewhere, so we need only say that it covered considerable 
ground and was full of terse and pithy hits at some of the 
weaknesses of the day—for example: А grindstone is more 
likely to cause а fire than an alternate current motor, but 
there are no rules | rag ns for.enolosing grindstones.” Mr. 
Gray proposed,and Mr. Mordey seconded, the vote of thanks to 
the President on his address. The seconder neatly summarised 
the address as a new feature, for the President took the rôle of a 
prophet, and spoke rather of the future than of the past. It 
was a fighting address, and he suggested that the reat of the 
session should be devoted to discussing it. The President 
gently vetoed this proposal, but as his interdict does not 
extend to technical journals, we have taken up the cudgels 
on our own account. The address will be valued as an able 
and oritical survey of the present position of the field of elec- 
trical industry, and those who were unable to hear it 
delivered, although they will lose a good deal, will find it 


well worthy of in cold print.. Yesterday evening the 
meeting was to be devoted to mechanical and steam engineer- 
ing questions. Es | 


Appointments.—Mr. A. G. Cooper, at present electrical 
engineer to Mesera, Davy Brothers, Limited, and formerly 
station superintendent of the Sheffield Oompany, has been 
appointed electrical engineer to the borough of Oolne 
(Lancashire) to design and lay down a combined plant for 
electric lighting and traction ЖИ 
_ The recent advertisement for a second electrical engineer 
for the St. John Del Rey Mines iu Brazil, elicited a large 
number of replies. Mr. W. О. Rooper wishes to state to 
рс that the company have appointed Mr. A. J. 

wing, one of the assistant electrical engineers at the Elswick 
Works of Sir W. G. Armstong & Whitworth & Oo., Limited, 
who applied through the advertisement in this paper. 


Obituary.—The death is announced of Sir J. William 
Dawson, Emeritus Principal of M'Gill University. He was 
not only a teacher and administrator, but a diligent worker 
at more than one branch of geology, and the author of many 
books and of many contributions to scientific journals. He 
was knighted on the occasion of the visit of the British 
Association to Montreal, having received a O. M. G. two years 
before. He was a Fellow of the Royal Society in England, 
and first President of that in Canada, President of the 
American Association in 1882, and of the British As:o»ía- 
tion in 1886. 


Royal Society Medals.—We read in Nature that the 
council of the Royal Society has adjudicated medals for the 
current as followa:—The Oopley medal to Lord 
Rayleigh, F. R. S., for his contributions to physical science ; a 
Royal medal to Prof. George Francis Fitzgerald, F. R. S, for 
his contributions to the advancement of physical science, 
especially in the domains of optics and electricity. 
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Warning.—Many of our readers have a very lively re- 
membrance of the recent charge made against a “ consulting 
engineer," who sought to attain certain ends by means of 
advertisements published in this and other journals. In 
order to place our readers well upon their guard, we feel 
compelled to utter a warning about another offending party. 
It is at the moment inadvisable to mention either the cha- 
racter of the offence, or the names of the pound rone but 
we may just say that they are offering to do very big thipgs 
for a comparatively small charge—things which our own 
personal experience in ing out information shows te be 
impossible at the price. If those who have lately had deal- 
ings with a suspicious firm up Manchester way will com- 
municate with us, we will undertake to treat their letters 
with the strictest confidence and again communicate with 
Шеш if thought desirable. 


Earthing the Middle Wire.—A possible source of 
danger, due to the practice of earthing the neutral of a 


three- wire m, has been brought to our notice by Mr. 
Musgrave Heaphy, whose vigilance in the detection of fire 
risks is known. Referring to the figure, where А and 


в are the street mains, of which в is earthed, x and ү are 
separate consumers (not necessarily adjacent), and ғ is an 
earth fault in x’s wiring—suppose that x is taking a large 
current ; then owing to the fact that the nentral is earthed 
at the station only, and that there is often a drop of pressure 
in the neutral, a considerable part of the return current may 
be shunted through the fault to earth, and it is easy to 
sgine pues under which a fire hey Arg We 
have, in Seen а oompo gas-pipe m the gas 
ignited, by an accidental contact бе чес а lampholder оѓ 
the old-fashioned type and а gas bracket. While an earth 


М AWAY уме 
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occurring on the other pole would immediately blow 
the fuse, the kind of fault suggested would not do so, and 
would therefore be all the more dangerous ; further, as Mr. 
Heaphy points ont, in some cases no switch is inserted in 
the conductor connected with the earthed main, so that, 
even if x opens d ы ве. аз е in the figure, it 
is quite possible ү may be using a large ourrent, 

of which will flow through the fault in x’s iier ud 
before, with the added risk that the latter may be unoccupied. 
The use of а double-pole switch in every consumer's main 
circuit does away with the last-mentioned danger, and should 
in our opinion be insisted on when one pole is earthed; but 
to against the first is more difficult. If the neutral 
were earthed not only at the station, but also at several 
points in the network, the fire risk would be eliminated, but 
electrolytic troubles would be bronght оп; possibly the cure 
would be worse than the disease 


Christmas Comfort fer Temmy Atkins.—It is very 
pleasing to hear that the brave defenders of our honour in 
uth Africa are being well thought of in connection with 
the approaching Christmas season. Among others we note 
the name of Messrs. Richard Johnson, Clapham & Morris, 
Limited, of Manchester, dynamo brash manufacturers, &o., 
who, together with their employés, are sending out 2,000 
woollen and other comforters as a Christmas present for the 
men of the various Lancashire Regiments now engaged at 
Ladysmith. | | 


Wireless Telegraphy.—A Laffan telegram from New 
York says that the Marooni Wireless Telegraph Company 
has been incorporated with a capital of 10,000,000 dollars, 


- 


The “ Same Circuit " Method of Incandescent Lamp 
Photemetry.—In the ELECTRICAL Review for October 27, 
р. 667, appeared an article on this subject which we reprinted 

rom the American Electrician. The following letter has 
now been sent to that journal by 8. E. Doane, of Marl- 
borough, Mass, :—' I notice you mention the care that must 
be taken when turning off the lamp under teat to prevent 
the diminished drop in the rheostat feeding the lamps from 
рш the working тауда i мше a much 
more satisfactory. e. jr t own in your 
disgrams has been developed, which consista in the use of 
two bal pops resistances, one for each lamp, and connected 
in with that lamp as shown in the accompanying 


R, в, Resistances; D P в, Double-pole switch ; L, Lamp under test; 
w s, Working standard. 


Тив Соннкопон or Two HBmsrmTANCES AND AN EQUALISER FOR 
| qma ZBA Ornocurr” Матнор or Ряотомвтат. 


figure. If, then, one lamp is turned off, the voltage on the 


other is not changed. The drawback to this method is that 
incandescent lamps, h so to be similar, are not 
exactly identical in resistance. Therefore this method of 
working would introduce an error wherever the resistances 
of the lamps departed from the average, due to the fact that 
the drop ів one resistance would vary while that in series 
with the working standard would remain constant. This 
can be compensated for by putting an equaliser wire between 
the lamp terminals and arranging to have the circuit 
through this wire broken at the time the amp being 

is removed from the socket. In central station 
work this can be done by means of a double-pole switch, as 
indicated in the diagram. In case rapidity in the measare- 
ment of a large number of lamps is desired, the insertion of 
the lamp to be tested can be made to close the equaliser wire 
d sutomatically and open it again when the lamp is 
removed.” 


Personal.—Mr. Claude W. Hill, who was for several 
manager to Messrs. Paterson & Cooper, at Dalston, has 
lately held the same position with Messrs. J. P. Hall & Co., 
Oldham, has been a spect London representative to the 
latter firm. Mr, Hill's address is Broad Street House, E.C. 

Our trans-Atlantic namesake says that Prof. Henry 8. 
Carhart, of the De ant of Physics of the University of 
Michigan, who is absent on leave, is at the Physical Technical 
Institute, Berlin. He is comparing the electromotive force 
x the standard Olarkoell with that of the standard cell of the 

netitute. 

Prof. A. Jamieson returned some weeks ago from Cape 
Town, where he has been investigating a case of interference 
between the electric tramways апа submarine telegraph cables. 
His evidence will be taken before a commission to-day at the 
Law Society’s, Chancery Lane, and will be heard at the 
Supreme Court, Oape Town, in January. 


Electrical Congress at St. Petersburg.—The first 
Congress of Russian icians, convoked on the authority 
of the Ministers of the Interior and of Finanoe, will be held at 
St. Petersburg from December 27th to January 8th, under 
the auspices of the Société Imperiale Technique de Russie. 
The objeots of the Congress are the promotion of intercourse 
between Russian electricians, the demonstration of the most 
recent electrical inventions, the study of the present state of 
the industry, &o. At the same time and place there will b: 
held an exhibition of the most modern electrical apparatus, 
which will be international in character. Foreign exhibits 
will be admitted free of duty, on condition that they are 
removed from the country within one month from the close 
of the exhibition. Particulars of the regulations of the 
exhibition and of the Congreas may ba obtained from the 
committee of the Con at the offices of the Société 
eo Technique de Russie, Panteleimonskaja 2, St. 

eters А 
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NEW COMPANIES REGISTERED. 


Westmacott, Stewart & Co, Limited (64,160).— 
This company was registered on November 13th, with a capital of 
£60,000 in £1 shares, to acquire the undertaking and all or any of 
the assets and liabilities of A. Westmacott in connection with the 
business of Vril Launches, Limited,“ recently purchased by him, 
and to carry on the business of launch, boat, car, carriage and 
vehicle manufacturers, electrical and general engineers, suppliere of 
electricity for light, heat or motive power, &c. The first su bers 
(each with one share) are :—Alfred Westmacott, 62, Ashley Gardens, 
Westminster, shipbuilder; P.G. W. Westmacott, Rose Mount, Ascot, 
engineer; W. Barton Stewart, Hockoliffe Grange, Leighton Buzsard, 
underwriter; J. Westmacott, Widbury House, Ware, stcckbrocker; 
W. Н. G. Elliott, 94, Mallinson Road, Wandsworth Oommon, S. W., 
gentleman; 8. Н. Bath, Beech Villa, Geraldine Road, Wandsworth 
Oommon, S. W., clerk; and N. ay ap 19, Linooln’s Inn Fields, 
solicitor. The number of directors is not to be less than two nor 
more than five. The first are A. Westmacott, chairman, W. B. 
Stewart and J. Westmacott; qualification, £200; remuneration as 


fixed by the company. 

Dablin Electric Lighting Syndicate, Limited 
(2,419).—This company was registered in Dablin on November 17th, 
with a capital of £5,000 in £1 shares, to carry on the business of an 
electric light and gas supply company and suppliers of motive 

r, whether electric, steam, hydraulic, gas, or otherwise, in all 
Phair branches. The first subsori (each with one share) are:— 
Charles Wisdom Hely, Oakland, Rathgar, co. Dublin, J. P.; Vere 
Ward Brown, Balnagowan, Rathmines, co. Dublin, merchant; Henry 
Cochrane, 45, Kildare Street, Dublin, Knight, D.L., J.P.; John D. 
Wallis, 33, Bachelor's Walk, Dublin, carrier; John D. Ohaytor, 30, 
Anglesea Street. Dublin, stockbroker; David Kellett, South George's 
Street, Dublin, J.P.; and Wilfred Fitzzerald, 17, St. Andrew Street, 
Dablin, stockbroker. The number of directors is not to be less than 
three noz more than five. The first are Bir Henry Cochrane, par aly 
D.L., Oharles Wisdom Hely, and Vere Ward Brown; qualification, 
£100; remuneration as fixed by the company. 


SUPPLY STATION ACCOUNTS. 


Тип accounts of the Sunderland electric lighting 


Sunderland undertaking for 1898 cover the period of trar- 
Corporation sition from a losing business to profit earning. 
Electricity ^ Perhaps the most noticeable item is the 
Accounts. enormous increase in unite sold—over 200,000 
Public lighting and in а total of 472,000. Not less satisfactory is 


private supply. the rise in gross profit. Probably the accounte 
| will bear а still more favourable aspect when 
- the new tramway scheme gets to work. Mr. J. F. О, Snell, the engineer 
for both the electric lighting and tramways, is, wo believe, contem- 
plating an extensive scheme of conversion from horse to electric 
traction, and the station’ costs, already good, should gain materially. 
The capital expenditure is low for the output, as will be seen from 
the general statement which follows :— 


GEaBEBAL ÉTATEMBNT. 


1897. 1898. Increase. 
Total capital expenditure £45,084 261,981 216847 
Namber of units sold  ... 270,352 472,240 901 838 
Maximum xw. demanded... 361 KW. 424xw. 63 кж. 
Grote revenue s £4,251 26,959 £2,708 
Gross profit es o. 41653 22, 854 21.201 
Average price per unit sold — ...  3t€0d. 8414. 191. 


There is a reduction in the returns from each item under the head 
of revenue per unit told, the only important figure being nearly one- 
fifth of a penny on sale of current, the total being just under a 
farthing. At about 34d. per unit sold it is evident that consumers 
have every reason to be satisfied, the margin between this and the 
works’ cost of 2d. being almost wholly taken up in providing for 
sinking fand and interest. 


Ravenvs STATEMENT. 


1897. 1898. | 
| Gross, Per unit. Gross. Per unit. Increase. 
Sale of ourrent 44.051 360d. £6,718 3414. — 19. 
Meter rent! 181 114. 187 10d. — 01d. 
Supply of lamps, ce. 27 0d. 15 Old. — old. 
Bundry — .. 42 644. 44 021 — 024. 
Gross revenue 44,251 3774. 26,959 3541  — 334. 


—— — Gs — RERE 


The costs of production show increases under the headings of 
“ coal" and “oil, waste, &c." Tho fuel item saffers, we suppose, in 
common with works all over the country from the strike of last year 
and consequent scarcity which has left a stiffor market, even up to the 
present. Labour troubles are still hanging round the coal agent and 
colliery owner, and when we were told that at Sunderland the оов 


———— d 


per ton had risen from 6з. 9d. to 8s. 91, our only feeling wae one of 
sympathy for those North Country enginears whose percentage coal 
bill is increased so much more in proportion than their Southern 
rivals, whose lamentations on the question of carriage and freightage 
charges may ba modified by the thought that an increase of 9s. par 
ton will affect their costs por unit less when paying 16s. 94. per ton 
than if they had been fortunate enough before to get their fael for 
ба. 94. per ton. Water is costing 51. per 1,000 gallons, to which 
21. has to be added for softening, but Bunderland is again well 
off in comparison with many metropolitan worka, who are mulcted 
at the rate of 8d, per 1,000 gallons. - 


Costs o» PRODUCTION. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase. 


Cod — .. 1. „. .. £463 41d. £1,047 530. 412d. 
O ume rom stores "| 128 11d. 231 *19d, 4 01d. 
p pe and ! 58а. — 
штей te genera | 736 65d. 1,040 53d. — 12d. 
en gate 
o пейш э, engines, 310 284. 461 *98d.  — 051, 
Worke cost .. £1,637 1451. £2782 1°41d. – 0а. 
Rent, rates, and taxes 979 251. 911 *16d. — 094. 


salaries of managing engi- 
neer, secretary, clerks, &c. 


General TX 


Management maging eng | 


450 40d. 719 "86d. — 044. 


charges, stationery and 
rinting, law charges and 
surance. 
Other expenses 


232 214. 299 154. 


Total costs , 22,588 2:314 £4,105 208d. — 334. 


The net surplus of £353 has been carried to the general district 
rate accomnt. The distribution of the gross profit is as follows :— 


PROFIT STATEMENT. 


1897. 1898. 
Interest on loans .. .. .. .. .. £1,05 £1,166 
Sinking fund for repayments .. . .. 1,205 1,336 
Net profit, carried to rates as — 609° 959 
Gross profit eae T өө eoe £1,653 £2,854 


ETE TEEN 


* Deficienoy charged to rates. 


CITY NOTES. 


The Blackheath and Greenwich District Electric | 
Light Company, Limited. . 


order empowers the company to supply electrical meray in с 
Chariton, whic 


E ting Oompany, ted, for 
po vers to supply electrical energy in part of this company's area, 
was successfully opposed by your directors, acting in conjunction 
with other supply compsnies and local authorities interested. 
The company also successfully opposed the inclusion in the pro- 
visional order, promoted by the Board of Works for Lewisham, of the 
Blackheath ion of the Lewisham district comprised in the com- 
pany's pro order of 1897. Now that the works are approach- 
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é у 
rendered by those cf their colleagues who have placed their practical 
and expert knowledge of electrical works freely at the service of the 
board, and have thus given invalaable help in tartherin the interests 


of the company. ms d of the works is largely due to 
this assistance. W. E P annell & Оо. retire, and, being eligible, 
offer 5 for а" 

Prospectus. 


THIS week the list of subscriptions has been open from Tuesday until 
Thursday for an issue of 20,060 6 per cent. British Electric Traction 
Company cumulative preference shares of £10 each, offered at £12 

the Electric and General Investment Company. Out of 
60,000 o and 60,000 preferer ce, 45,000 ordinary and 30,000 
preference have been already subscribed, and £200,000 5 per cent. 
debentures ou Rid readers do not need to be told what the 
objecta of the com are nor to have indicated to them the enor- 
0 t projects it has in hand. A list of some of 
the principal undertakings in which it has a controlling voice is given 
in the prospectus, and notes of the profits for 1898 are stated, the 
directors adding that they are of opinion that the net profits for the 
current year will exceed the 1898 figures. 


Official Announcements re Companies. 


Tus London Gazette contains notice to the effect that the following 
companies bave been struck off the Register of Companies :— 
British Electrical and Industries Сошраву, Limited. 
P ime Electrical Cycle and Motor Engineering Company, 
m 
Blectrical Investments Trust, Limited. 
Electric and General Explorin үрөн, Limited. 
Electric Transformer System, 
Leatherhead Electric Lighting and Power Company, Limited. 
Phoenix Accamulator Syndicate, Limited. 
Practical Primary Electrio рач, Syndicate, Limited. 
Randall Telephone Syndicate, Limited. 
Rottingdean Electric Lighting and Power Company, Limited. 
` South Manchester E'ectrio Supply Company, Limited. 
F Electric Lighting and Power Company, 


Richmond Electric Light and Power Company.— 
It isannounced that at a meeting of the shareholders of the Bourne- 
mouth and Poole Electricity Bapply Company, Limited, held on 
Thursday, last week, the provisional agreement between the company 
and the Oounty of London and Brush Provincial Electric Ligùting 
Company, Limited, for the purchase of the latter company’s interests 
in the Richmond (Surrey) Electric Light and Power Oompany, 
Limited, was duly approved. 


Commercial Cable Company.—The directors have 
called a special meeting for December 4th, when authority will be 
sought to increase the capital to $15,000,000. It is to issue 
$3,500,000 of the new capital to the present shareholders at par in the 

roportion of one new share for every three old shares. The object of 
the increase is “to provide an additional cable to meet the increasing 
business of the company.” 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to - the following securities to 
be quoted in the Official List:—W. T. Henley’s Telegraph Works 
Company, Limited —further issue of 6, 000 41 per cent. cumulative 
preference shares of £5 each, fully paid. 


Aron Electricity Meter Company.—A meeting of 
this company was held yesterday afternoon at Winchester House. A 


report will appear next week. 


TRAFFIO RECEIPTS. 


and Fleetwood Tramroad E sag m —The receipts for the 
k ending) Novembar 18th, 1800, were 4 5d.: November 18th, 1898, 
£201 Sa. 90.; aggregate for half- -year to date, £19,415 17a. 50. 
The Бона Tramways and Carriage Оешреру, Limteed.—The receipts for the 
week ending November 17th, 1899, were’ 24,897 184 34.3 corresponding 
period, 1898, £2,667 198. 6d.; increase, 22,229 18s, 9d. 
The Ohy and Boosh London Ralway Combany.— The receipts for the week 
naive November 19th, 1899, wore 81,018; November 20th, me. 21 044 
increase £2. Total receipts for half-year, 1599, £20,452; total receipts 
corresponding period, 1896, 420,403; inorease, £49. Miles open, 8}. 
The Dover Corporation Жошо Tramways. 
. ending November 18th, 1800, were one 8s. 04.; 
49 120 145 5 ds period 1а 1898, е ат и 18а. ы. in in a al 1407 
’ $ pe 
а RUE EE 


4,786, 
1898, 4368, Number of cars, 1509. 11) 1800, 


for she week 
; ное юп» 


The Dublin United Tram y.—Tbe for the week ending 
Aim Th pep e 17th, ‚ were a follows:—D. U. Т. Oo. horse ears, 


ditto, electric 49,805 18s, 94. ; D. В. D. Oo., t 
2699 194. 6d. ; total. 28.690 lás. Od. ; Faak ver еа ү T 
borse cars, 29.905 7s. Sd. ; ditto, Ы 


oars, 
Total receipts to date, from A 1st, 1809, £920,044; from June 
£5,628. Gate, from Apri la 1 1068 w. 


The Liverpool Overhead Rallvay Com uns receipts tor the week ending 
Soren e 19th, Ard amounted 0 1425; Corresponding week last yaar, 


The Booth Staffordshire Tramways Com for week 
November 17th, 1800, were £654 9s. mpeny—Tb November receipts tor £681 1.14 
aggregate receipts for 46 weeka 290,140 16s, 94.; ие 


e 


STOCKS AND SHARES. . 


engendered by reports of electric traction, and so on, but the reason 
for the rise is now stated to bs the working union that is projected 
between the District line and the South-Eastern-cum-Ohatham Rail- 
ways. This is, the market considers, a disappointing consummation 
to the hopes that have been raised, and it is hinted that there may 
be other arrangements up the directors’ sleeve which so far have not 
been disclosed. 

In other electrical railway securities, the only move has been a 
rise of 5s. in Central London Deferred half-sbares. It is thought 
probable that the near approach of the line's opening may be used as 
a lever for raising Oentrals out of the comatose state into which they 
have relapsed for some months past. No change has taken place in 
Waterloo and City stock or Oity and South Londons. 

The new issue cf British Electric Traction Preference shares has 
bed no effect upon the price of the Ordinary, but the existing Pre- 
ferences have fallen a fraction, holders electing to sell these to pay 
for the new shares, for which they are applying at the issue price of 
12. Could an allotment be guaranteed, the exchange would, of 
course, be an excellent one; but as it cannot, there is some element 
of risk in selling old Preference at the low prices now ruling. 

The company's prospectus accompanying the particulars of the 
new issue is principally interesting as & proof of the enterprise and 


‘breadth with which the British Electric Traction is run. For any- 


one who can afford to hold them during the next few years, the shares 
are an attractive investment. 

Supply shares—with the usual exception of London Electrica and 
Bouth Londons—are hard, and in some request. It is the better class 
shares which are being bought—Notting Hill, Metropolitan, &. The 
new shares of the latter company are now approximating very closely 
to the price of the old. City of Londons are 4 better, but Charing 
Oross have not moved. The report from the Blackheath and Green- 
wich Company has not sufficed to raise the shares over par. Pro- 
vincial shares are hard, and amongst those not mentioned in our 
regular list, on account of the limited market prevailing in them, we 
may instance Oxford Electrics, which are 7, Bournemouth and Poole, 
now 13, and the Preference shares of the last-named, which stand at 
104. The Foreign” shares are quiet, Calcutta Electric at 5§ being 
slightly depressed by the fact that а call is pending (as is also the 
case in Scuth London Ekctric Ordinary). 

The tramway market presents few features. Anglo-Argentines are 
still sellers at 4, but Barcelonas keep firm at 18. We may mention 
that & well-known London banker is now making a tour through 
Bpain, mainly with the idea of finding out what needs and what 
facilities there are in the country for electric tramways. His travels 
will probably bear fruit in the near fature, for he is no novice in the 
economy of light railways. 

Backed by ardent bulls, Anglo-American Telegraph stocks have 
sgain improved their position, the Deferred being more particelarly 
to the fore. But fresh attention has been diverted to the Soath 
African telegraph lines, and now that the cables are once more in 
working order, Eastern Ordinary has been bought "on tho war 
The price, however, is still some 20 per cent. below the highest 
touched this year. Eastern Extension zhares— Chinas," as the Stock 
Exchange calls them—do not move, although, to keep their due 
relation to Eastern stock, they should be about 4 higher than they 
now are. Bubmarine Oables Trust has advanced a point. 

Inthe miscellaneous list, British Insulated Wire are harder and 
Edison & Bwan are weak, competition being said to account for the 
latter. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Brock Closing Closing aret 
Present ; or Dividends for Quota A week ended j 
Issue. " TAS the last three years. | Nor. st Nov. Land Мот. dnd, 
1896. | 1897. | 1908. Highest.| Lowest. 
124, 4001 African Direct Telegraph, 4 Ф Debs. [TT) [TI [III 100 вез eee eee 100 —104 100 —104 101 eee 
25,000 | Amason Telegraph, shares 1004 | w | 8— 4 8— 4 a ases 
125,000 Do. do. 5 а Debs., “Мов. 1 to 1, 250 Red. 100 eee eee eos 85 == 90 85 — 90 "e? soe 
905,560! Anglo-American Telegraph ove yy) TII os Stock|22 188 8 £8 Ga 65 — 69 66 — 69 68 67 
8,047, 2201 Do. do. 6 J Pref sse 05e „. |Btock|£5 68| 6 6 % 117 —118 117 —118 118 | 1173 
8,047,2201 Do. do. Deterred... es 0 eee [Stock] ... | ... [188.%) 174— 18 | 173— 18} | 188 | 174 
206,151 | Brazilian Submarine Telegra Ф «1 1017917 VI... 15 — 153 | 154— 161 158] 164, 
75,0001 Do. do. 3 Debs. and series, 1906 II 100 eee eee С) 107 —111 107 —111 eee eve 
44,000 | Chili Telephone, эш 1 044000 eee "T бев awe 514 @ 4 @ oes 2— 8 2— 8 ec eee 
10, 000, O0 Comm Commercial Oabl $100 | 8 8 8 190 —200 [198 —202 | 201 | ... 
1,882,5381 Do. r " Sterl 500 year 4 Ф Deb. Btock Red. Stock "- „ |108 —106 108 —105 1044 | 1033 
224,850 | Consolidated Telephone Construction and кашын 10/- |2 14 1 i— 4 1— 4 ова e 
16,000 Cube Telegraph... — .. 108 72 |8 9—10 9 — 10 93 
6,000 Do. 10 & Pref : 5% ut ЖАР „| 10 |10 10 10 19 — 20 19 — 20 xd 
12,981 Direct Spanish Tel eec TT, e coe 5 eo 4 — 5 4 — 6 
6,000 Do. do 10 9 Cum. Pref. ine ‘a 5 10 10 9 — 10 9 — 10 
80,000 Do. do. 44% Debs. 258 E FON 50 sis .. [108 —107% 108 —107 doi ves 
60,7101| Direct United States Cable... cae .. 2018 Ф | 32% | 88% | 12 — 123 12 — 1 124 12 76 
120, 000 Direct West India Moni Ы. i ‘Beg. Deb. wie eee | 100 E EM wee 1101 —104 101 —104 si ues 
4,000,000 Bastern Telegraph, Ord ees eee [III 8 JU 61 7 V 7 V 157 —162 158 —163 161 158 
1,795,000 Do. 5i ref. Stock 100 | ... 2: ... | 99 —103 | 99 —102 1004 | ... 
80,900 Do. Debs., Fable Angust, 1899... | 100 | 5 5 ‘ee - , 
1,482,2081 Do. Mort. Deb. Brock ee rrr) Stock 4 4 ees 117 —122 117 —1232 120 
250,000 | Eastern Extension 3 Chins Telegraph *. . 10 [7 7 7 Y 153 — 16 154— 16 16 | 18 
1000 Do 5% (Aus. КаК 3 fg J 100 6 * 5 |... |90 —108 | 99 —108 se i: aes 
bd) 9 
64,4001 Do. ви 1 о-ы 5, 4,827—6, 100 5 @ 5 Ф „ 1100 —108 100 —108 m v 
820, 0001 Do. „Stock 4 4 ТТ 118 —123 118 — 128 eee 096 
5,1001 tern and A EI n Ser is Е TS Id 100 6 | . . |99 —109 |99—108 |... |... 
46,6001 Do. do. 2,844 to 5, 100 | & ез % |100 —108 100 —108 T vis 
ооо Do 4% Mort. Dabs., No. Te to 8 000, red. 1000 100 | 4 si „ 1101 —104 101 —104 1084 | 1014 
200,000} 4% мз a Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 4 өз we |101 —1C495 101—104%х А 
180,237 Globe ds 5 à -— éi A eee 10 | 4 &% 5 11j— 112 114— 112 114 ll 
150,043 000 басе Northern кш d : 20 45 81 ie з ы, 
? 10 10 10 sec 80 = 82 — 3 eve een 
89,500 |{ Halifax and B mera n Ley ) 10 |... |... [100—108 100 1s 
17,000 | Indo-Eüropean Telegra "бы oe | 26-110 % 110% 109 | 48 — ва | 48—62 |... |] 
100,0001| London еа Brevis Telegra Telegraph, 6 ssi „ | 100 | 6 & 6 & 5 106 —109 106 —109 XT ose 
71,000 | Montevideo Telephone, Limited, Ord., Nos. "Er to 71,000 ... E a А bee E $ i- $ is in 
84,000 Do. do. 595 Pref., Nos. 1to 84,000 1 з i i 1 — 1 wes 
400, 000 National Telephone, 1 to 490,000 .. .. v 5 85 6 6 6— 5} 5 — 53 5d. 
15, 000 Do. 6 Cum. lst Pref. ... РР? T 10 | 6 6 6 14 — 15 14 — 15 vis i 
16, 000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 14 — 15 14 — 15 T 
350,000 Do. 5 Y Non-cum. зга Pref., 1 to 250,000 5 8 5 5 61— gj} .. 
1,820,4711 Do. " Deb. Stock Red. Stock 8] 84 84% 100 —102 100 —103 101 V 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 5 5 T D 
100,000i| Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |108 —108 |108 —106 , vee 
11,889 Reuter's ove eee eee 000 eee LII) eee 900 8 5 5 eee 7 — 8 7 — 8 dd 
8,881 Submarine Cables Trust [II] 606 eee 96 eee Oert. [III ee ees 129 —184 180 — 1385 eee 
000 United River Plate [II eee eee eee 5 5 y 4 6 у 4 eee 5] 4 ы 
161,788: Ро. до. 5 рез eee өө? SUOC eee ee eve 105 —108 105 —108 eee eee 
200, 0001 West African Telegraph, 5 95 D 100|5% % „% | 99 —102 99 —102 i T 
80,008 West Coast of America, Nos. 1—90, 000 and 6 58,001— 8 | [TI eee oes 1 1 000 qse 
160,000 Do. do. 4 с 1—1, 000; 8 Sub. 1 ee ees ТТ 102 —1]06 102 —105 000 [T 
889,031 Western and B “Р eee eee 066 104 —107 104 —107 ee * 
88,831 | West India 10 1 $ vi 11— 1 le 1 ү! lj 
do, Cum. 1st Pref, . oo. | 10 | 6 6 9 |1 102 | 10j— 10% ec - 
4,000 Do. do. do. 6 Oum. 2nd Pref. ... | 10 6 6 axe 9 — 10 . 9 — 10 e eot 
80,0001 Do. do. do. 5% De "s Nos. 1 to 1,800 | 100 | 5 5 ». 1106 —108 105 —1C8 T 
158, 1001] Western Union of 0.8. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 0 * | 98 —108 98 —108 - ove 


ELECTRICITY SUPPLY COMPANIES. 


Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 51... |4 695| 71— 8 71— 8 Я T 
80,000 Charing Or à Strand 3 Hleotrioity em Cum. сЕ a 6 $ 7 8 * 10 — 11 16 — 11 108 10 
j| ross an u eee Е. TRA 
20,000 Do. do. do. Mo таги 5 eee coe eee 52 — 6} 52 — 6} 
100,000 Do. do. b Deb. Stock Red. S 44 43 111 —118 111 —118 ` 
,000 | City of London — Lighting, ae 000 .. 10 | 7 10 6 111— 12 111— 124 1277 112 
40,000 Do. T Cum. Pref., 1 to 40 ..| 106 6 6 18 — 14 18 — 14 | 
400,000 Do. Deb. Stock, Pn al (ien. ai at чеш) ‘all paid | .. 159 | 5 —130 [125 —150 | 
40,000 Sonny of Lond. & laci Бка —40,000 | 10| n n nil 103— 111 103 — 113 103 e 
20,000 do. M . 40,001—60,000 10 6 16% 6 V |18 — 14 18 — 14 К . 
200,000 Do; 4196 Deb. Stock, Prov. т (all paid) Rd. же || хамы]: ий км * 111 — 114 |111 —114 112 . 
26,100 Bdmundsons Bleo. Oorp., Ord. Shares eee 5 ec 5 % 7 V 5 = 54 6 PII. sl TII 
110,000 | London Electric Supply Corporation, Limited, Ord. ee 8| ... ove 8i— 32 8 — 38 
48,060 85 do. 0 95 Pref. 5| ... ..|[095| 6e— 62 6 — 64 64 64 
001000 i ект > до. ü do 4% lst Mt. Db. Stock Rd. Stock sy E P 108 d 5 . 1 
7 ш; = lectiric a ’ 01 to 62, 500 eee eee 10 6 T т, 
22,600 Nos, 62,001 to 85, 000 . 10 | .. ‘ea 14 — 16 144 — 1 15 
220,000 De ie First Mortgage Debentare Stock "EE | 4} 117 —119 |117 —119 118 é 
6,452 | Notting Hill Blectrio Lighting ..| 104 6 6 % | 154— 164 | 154— 16 
81,980 | St. James’s and Pall Mall Electric Light, Ord 5 10125 149% |14 153— 165 | 16 — 17 16§ | 163 
,000 Do. do. 7 % Pref., 20,081 to 40,080 8 7 7 — 9} 9 — 9 A з 
65,000 | South London Ileotricity Supply, Ord., 24 paid . i 5| * iss ies 8)— 4 81— 381 84 ... 
79,900 | Westminster Blectrio Supply, Ord., 101 to 80,000 ies 5 9 Ф 118 X 12 & | 144— 15} | 144—154 142 | 144 
* Bubject to Founder's Shares. FFC... коок mirer e | 
Unless otherwise stated all shares are in deferred warrants, used as 
поа далай all base ore ГУ рай, nq ot i Diriiends e share тытала Denen == 
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. .. SHARE LIST OF ELECTRICAL COMPANIES —Contioued. -. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Dhi e —— 
Present NAME, ved rues св reni 
1897. | 1808 Highest. | Lowest. 
60,000 | Aluminium “ A” shares, Nos. 1—60, Oooo ... 110 %| 10 %| .. 233— 84 21— 81 m" 
со 8 43 % Ist Mort. Deb. Stock Red. eoe ees erg eon eee 6 $ 95 — 175 164— 17 17 164 
30,000 Do. do. 6 Cum. Pref. 80 ,001—80,000 ||. |... rm HM |13}— 132 134; 184 
. 200,000 Do. do. Perpetual Debenture Stock ... |Stock| ... vee |126 —129 26 —129 isi 
40,000 | British Insulated Wire os. Nos. 1 to 40,000 rx wee 5 11 — 167 111— ү 
27,500 Do. do. 6 ¥,0um. Pref. Nos. 1 to 27,500 . 5 1 sj 64— a T 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8 | wl TE 1j— 23 | e | 
90,000 Do. : Non-cum. E Prof., 1 to 50,000 2 4 * Н 21— 94 28 | 25 
в |. De 98 Bud Deb. ob, Stack a 33 по 10 us i-um ү 
0 e e TT — ТҮ! 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ...| 5 10 xk: 19% 15 5 * пз —14 [18—14 132 
90,000 Ро. до 43 Ф 1st Mort. Deb. Stock Red. Stock —116 118 —116 m Nm 
85,260 | Central London Railway, Shares da жж, 11710 pm 106 101— 108 107 101 
178,808 0. О. до. £8 paid eee ee 10 ee eee see ee ose ове cee 
prs no 80 De кан sš 8 “ is é ч— 84 — 5i A д 
630.0001 | City and Bonth London Railway. 0000. . Stock 10%) ii 39% 68 — 66 68 — 68 6% 
22,500 Do. do. Ord. shares, Ros. 1 to 22, 500 өөө 10 oe oe e am 1 TS 
82,006 Orempton & Oo., Hos 1 to Lees nag Det, 1 8 : is A 8)— 4 4 
at 
‘am | башааты, Ml gt., l. fg рон ЭН d eg] 93 a— 3 | a— à | ali 
to == — ө 
17,189 Do. do. u A" Shares, 01—017,189 | б te 6 & 6 $ 4— 65 | 8— 4 | 4X 3H 
844,028 E 4 „А Deb. Stock Red. eee 100 TT) TII eot 95 PE 97 95 лт" 97 ee 
112,100 ian а, 7 to 112 ‚100 езе eos 3 5 $ 6 $ 6 $ 2 — 2 — ai es 
25,000 Do. do. Cum. Pref., 1 to 25, 000 ove 2 7 7 7 8 — 8 т ee Ы 
140,800 Do. do. Í Perp. 1st Mort. Deb. Btook eee Stook eee TII TT 104 —107 104 —107 Lj oe 
91,196 | Elmore's Patent Copper y ten ДУ 1 to 70,000 .. is 3 a ae 8 i — i + i S 
9,0001 | Greenwood & Batley, 7 % , 1to9, 600 | 10 | 7 7 7 11 — 18 11 — 13 В 
15000 нее (W. EA Telegraph des Ord. Ei. der + n 0 3 " ; 8 ite 
50,000 De do. 44 Mort. Deb. Stock... Stock 43% 434) .. II —114 11 —114 ph 
650, 000 . парри, Gutta-Percha RF Tel h Works we 10 | 10 10 10 Y 21 — 22 21 — 22 21g | 21,4 
199990 EN do. -— 1st Mort. Debs. 10 i E 100 т 9 —104 “© 
way ees eee coe vee === f — e eee 
eee ee ИЕ PH AE Bae SE 
1 „ Tel h Man Deb. 1 wr ,500 Red. 1900 . + | 100 ees see eee 108 — 109 — 00 ee 
Е 9 MD кошш, O 601 to 20, 000 600 ее ees ee е ee 
18,400 Do. do. 5% Om. Prf. Nos. 6,601 Чо 20,000 5 |... 985 PR 6 54— 6 Ma | 
540,0001 | Waterloo and City Railway, Ord. Stock  ... — ... | 100 ivi "e 8 % 101 —104 101 —104 1023 | 
: an Divid Ley nime kd i D ores аный ͤ ͤ ier pue oL Dis Seer ane Ma Ores Pur ot Mo next. sem pes 


! йы pm PRISE QUOTATIONS OF rir nid A с на QUOTED. 8 
Birmingham Electric Supply, Ordinary £5 (fully 8—10. Blectrio Lighting, 
Brompton and Kenstaston. Да, sre чш of 2150, 1c 308, CE * 1157 ist Preference Oumulative 4 lens £25 
National Electric Free Wiring, 10s. paid, 5s.— 75. wo 104—107. Dividend, 1808, 


Smithfield Market Electric, 1—3. 
өт, Parker, 210 Gully aids 184. 
* From Birmingbam Share List. Bank rate of discount 5 per oent. (October 5th. 1899). 


MARKET QUOTATIONS, Wednesday, November 22nd. 
CHEMICALS, &о. This week. | Last week. 12079800 or METALS, &. (continued). This week. | Last week. Ine. or Des. 
Acid, Hriroohlorie ewt. Б FFF 
a oe ee е je ee и ee ° ee per 
а 00 Nitric өө 0 oo гас Lr a. ee g Copper Bars ° e ee per ton 
a „ Охајо... .. .. per ent. б „ Wire (basis price) .. регі. 
аи Bulphurio oe oe oo per сті. | ee 9 “ Sheet ee ee ee per ton 
ee ° oe per сті. 40/- J- g " Bod oe eo per ton 
в Ammonia, Muriate (crystal) .. per ton 4 499 п German Bilver Wire .. .. per lb. 
& и и „ per ton 297 erar petana, rad ee өө per Ib. 
в В! powder oo е Porton | £61 £6 10 is А Indis-rubber, fine oe Per ld 
в Bisal of Carbon ..  .. per ton 415 415 $ Iron, Charcoal Sheets .. .. per ton 
a Borax e. di eo eos рег ton 410 10 #16 10 $ „ Pig (Oleveland warrants) per ton 
s Bensole (90 */.) ee c ө» Por gal ЧА 95 ae € „ according tosize per ton 
в и А! ee ee Der gal. 5 ee { и Sorap, vy ee ee per ton 
= ore Da paate.. „„ Der £25 10 £25 10 *. € on Toei per ton 
а Ni А eo е» рег ton £25 £25 oe g Lead, Ingot .. .. per ton 
& „ WhiteBugar .. .. Per ton 1 £81" oe И ИС » Sheet ..  .. рег ton 
в Peroxide ..  ..  .. perton| 49710 £31 10 šo m Manganin Wire No. 98. per lb. 
& ара anion . per gal. 9/9 9/9 n g Mercury .. .. .. . her bottle 
«Наш vent (90 / a d Mica (in original cases), small per Ib. |: 
> О, oe ee . ee per gal. 5 ee d Г] " " medium r lb. 
2 Geustlo (1 5% Rr ton 94 i . ain castings rib 
& и ee ee p b 
€ eo e Pec ion £86 £85 ee P. У bars „Fer Ib. 
6 эө ee oe ee per сті. 68/- 68/- ee P " rra str'p & 1b 
a Bulphate of Magnesia .. ee per ton &4 10 44 10 sè o Platinum Е ee ee — 
E . per ton 8 £6 ee 1 ire...  .. per lb. 
а .. per ton £5 10 £5 10 s6 Steel, Magnet, aoc'd'g to deso'p'n p. ton 
в ж Тошу eo ee Per ton 45 45 с t Magnet, in bars 
3 white 70 9/9 os ра oe cu 2118 ee ie эт ee ee e oe par ко 
a n Bichromate, oasks .. Per b. 34. 93а, б "A wire Nos. 119018 ..  .. per 15 
METALS, &o кке ран ео Меш ий | 
Aluminium Wire, in ton lote ton £994 T j Yarns, Cotton oing e Ib: bundles pr Ib 
" Shee а юз юм. ber boù 4191 4191 Я „ Best lea. T 
p Babbitt's metal ER per ton | £90 to £160 Ae j „ Hemp,BplylOl]be .. per Ib. 
"agis ube — iin Pet pa 1. 1 à j н Jute, x ]bs. m — — 
x » ee ee rx) rove ee 
e „ Wire, basis és эы Ib. 834. 84d. ae k Zino, Sheet (Vielle Montagne baa.) p.t 
eo конар lied b Quotations su Quotations 
в. J. Boor А f The Hubber, Gutta-Percha, and & Messrs. 
7 The E British alu оо Company, L4d, * Works Company, Ltd, m Mosers, 
c Mesers. Thos. Bolton & Sons, g Messrs, ames & Shakspeare, n Mesers, P. 
4 Мева. F. Wiggins & Sons Messrs. Jackson & ТШ, ө Messrs, д 
i Messrs, Bolling & p The Phosphor Bronze 
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WATERLOO AND CITY ELECTRIC RAILWAY. 


AT the ordinary meeting of the Institution of Civil Engineers on 
Tuesday, November 14th, Bir Douglas Fox, president, in the chair, 
two papers dealing with the construction and equipment of the 
Waterloo and Ойу Railway were read. | 

The first paper, by Mr. H. Н. Dalrymple-Hay, M Inuit. OC. E., was 
devoted toa description of the general features of the line and the 
methods used in its construction. Since 3 of the Waterloo 
Station in 1848 various scheme; have been considered for extending the 
London and South-Western line into the City, but none were feasible 
until the Greathead system was proposed in 1891. The new line was 
11 mile long, and, with the exception of а short length at Waterloo, 
consisted of two iron tunnels with a station at each end, ap 
by stairs and inclines. The route taken from Waterloo was by В am- 
ee Street, Blackfriars Bridge, and Qieen Victoria Street to the 
Jity. 

A staga with temporary shafts in the river at Blackfriars was first 
constructed, aud on completion shields were set to work in both 
directions. Where the new line passed under the South - Eastern 
Company s viaduct at the centre of a 30-foot arch, the abutments 


were underpinned to the level of the proposed tunnels bslow, and a 


cross trench was sunk between the abutments and both tunnels 
driven towards Waterloo from that point. The tunnels between 
Waterloo and the river shafts were 12 feet 9 inches, and those between 
the latter pciot and the Ойу 12 fect 12 inches, internal diameter. 
The larger diameter admi of the carriages passing round 5-chaia 
curves, of which there are four towards Waterlor. 

The method of tunnelling in the London clay and in, water-bearicg 
strata was the well-known Greathead system, except in the case cf а 


short length of tunnel which was driven by & new method not. 


i egal the employment of & heading or timbers outside the 


At the City station, where the tunnels are 23 feet internal 
diameter, there was а scissors crossing near the West end to admit of 
trains arriving at or departing from either platform. At Waterloo 
there was а tail siding at tbe S uth end of the platforms, instead of 
а Ecissors crossing at the City. 

The average rate of working in the small tunnels was 10 feet every 24 
hours where the tannels were in the clay. In the larger tunnels at 
the City station, which were also in the clay, 6 feet was completed 
regularly in the same time. In water-bearing strata, however, the 


ng upon the character of the ground and . 


speed varied tly, dependi 
the depth of iw and head of water at the face. 


The iron segments of the small tunnels were erected manual 
ydraulic 


labour, but those of the large tunnels were erected by 
machines fixed to the shield. The small tunnels were grouted with 
blue lias lime (three parte) to sand (one part), bat the а tunnels 
were grouted with neat coment for the lower half, and equal parts of 
cement and blue lias lime for the upper half. 

The work at Waterloo consisted of underpinning the existing piers 
of the arched viaduct upon which the South-Western station is built. 
The new station occapied two of the arches, and directly to the south 


of the platforms, but still under Waterloo station, it was necersary . 


to introduce a cross-over road for the tail liae, as there was not 
suffici-nt space for it between the south side of the station and the 
end of the company’s p This necessitated the removal of the 


central pier of the viaduct, and the substitution for it of a 40-foot . 


arch with spandril walls to carry the old arches above. The 
mr RUE sidings were in a dopo directly to the south 
00. 


Оа the northern side of Waterloo а short leogth of tunnel 


joining the up line with a lift had been constructed, and by this 
means the rolling s'cck and coals were lowered from th th- 
Western sidings to the tunnel below. —— | 


The second paper, by Mr. Bernard М. Jenkin, Assoo.M Inst.O.E , 
gave an account of the electrical equipment of the line, which was the 


second underground railway that had been built to be worked olec - 


‘trically. The electrico energy was generated at the power station, at 

the Waterloo end cf the line, by high-speed eogines coupled direct to 
two-pole dynamos. "The energy was tra tted to the trains by 
feeders connected to an insulated rail, or conductor, placed between 
the two ru»ning rails of the permanent way. This central conductor 
consisted: of an inverted steel channel, carried on lain oil 
insulators, the top surface being level with the top of the running 
rails. The feeders and central conductor for the up and down lines 
were independent of each other, and should an accident occur. on one 
line or in one of the tunnels it did not affect the supply of current to 
the other line or tunnel. There was an independent system of feeders 
and distributing maios for lighting the tunnels and stations. The 
trains were lighted from the circait supplying power to the motors. 
The current from the motors and lamps was carried back to the power 
station by tho running rails of the permanent way, which were bonded 
and conncoted in parallel throughout. 

Esch train consisted of two motor carrisges, one at each end, and 
two trailerc in the cantre between then. The motor cars 
were fitted with collector shoes, which rubbed on the top surface of 
the central conductor rail and carried the current from it to the 
motors driving the train. Each carriage was carried by two four- 
wheeled bogies, and one bogie on each motor carriage was fitted 
with two series-wound motors. Thus each train was driven 
by four motors in all, two on the front bogie and 
two on the last bogie in the train. The armature of each motor 
was built directly on the axle of the driving wheels, with the field 
magoets surrounding it fixed in position, so that they moved in a 
horizontal plane with the bogie, but could not rotate. No reduction 

waa used. There was a driver's cab in each motor carriage, 


placed over the bogie carrying the motors, in which was placed a 
controller and the nece instruments for regulating the current to 
fhe four motors dri sr hs train, and for reversing or connecting 
them as required, either all in series, or two in series in parallel with two 
in series, or all four in parallel. The two controllers were во made that 
that it was not possible to have more than one in use at the same time. 
The cables connecting the motors and controllers at opposite ends of 
the train were carried along the top of the cars outside the roof, and 
were connected by couplers between the cars. 

The traius were fi with Westinghouse compressed air brakes 
which could be worked from both ends of the train by valves placed in 
the driver's cabs. The pumps com the air were placed in the 
power station, and could be worked continuously to charge a reser- 


voir from which the supply for charging reservoirs on the trains 


could be drawn as wan The reservoirs on the trains consisted of 
steel cylinders hung beneath the floor of the carriages, and were 
placed on the trailer and motor carriages. 

Experiments and tests had been made on completion of the line to 
ascertain the time and power taken to drive a train from one station 
to the other under different conditions and with different limits of 
speed on the sharp carves. Tae time in which a train could traverze 

e whole of the distance from one station to the other depended 
mainly upon the maximum speed which could be allowed on the 
sharpest curves. There were some very sharp carves at the bottom 
of the dip in the line where it passed under the river, aod it was 
originally intended that the speed on these curves should be limited 
to 24 miles an hour. Before the line could bs it was 
inspected by the Board of Trade, and Sir Francis Marindin decided 
to limit the speed round the sharpest curves to 15 miles an hour 
instead of 24 miles an hour, for which the whole of the electrical 
equipment of the line had bsen designed. This alteration had 
na‘urally а very great effect on the whole working of the traffis on 
the line, the brakes having to be applied to the train on thé down 
gradients, as the speed which would bs attained by gravity alone 
would very much exceed the limit of 15 miles an hour by the time 
the curves were reached. The switchback principle of working the 
might otherwise have 
gradients and the absence 


ad to 
brought to a standstill should tho signal be against it. 


A COMBINED TROLLEY AND STORAGE 
BATTERY LOCOMOTIVE FOR MINES." 


Tun numerous-gocidents to mules coming in contact with overhead 
trolley wires in mines have raised a demand for some sort of a system 


small e wagon and 
from which place 
the mule from the mine and haul from the face of all 
wor ‚ ® combined storage and trolley locomotive has been 
de whereby the heavy work on headings is done from trolley, 
and while so running the attached battery, which is carried in cir- 
cuit, absorbs sufficient current to do the necessary room work. Such 
a locomotive, the only one of its class, was built by the Bald win“ 
Westinghouse combination for the South-west Virgiaia Improvement 
Oompany, haviag the following dimensions :—  - | 


Gauge Е WES Жы, Жи 36 inches, 
— ke OE 
4 u Ox e008 eee 
Heg А eee ‚. 606 СІІ) . eee ИІ 50m " 
Weight, including battery — ^... . ... 9,000 lba 
Electric equipment .. ^ .. 2 10-н.р. motors. 
.  Rheostatic oontroller. : 


ы locomotive was designed о haul on the level опе = с 
weighing 9,000 lbs. on storage, and was ac y equipped wi 
90 5-D. cells, and having mounted therewith а special battery 
circuit breaker, &. | | 
After the locomotive was built the mine manager changed his 
lans, and concluded to try it in a part of the mine where the 
battery would be required to handle loaded cars up a 4 per cent. 
grade and арчы up 8 P cent. In addition, tho trolley line was 
an extension of the feed line for some 10 or 12 mining machines, in 
consequsnca of which the voltage varied from 110 to 200, and the 
battery would either feed back into the line or throw the circuit 
breaker. In order to prevent the latter it was so adjasted that it 
would not fly out, and the battery was virtually short-circaited a 
number of times each day without any bad effect. With this 
condition of affsira it was impossible to hold sufficient current in 
the battery to do the desired amount of room work, and it became 


` necessary to stop a total of about 30 minutes each day for renewals. 


It must be remembered that this work was under the supervision 
* Extract in the American Electrician from paper read by Harry K. 
before the Engineers’ Club of Philadelphia. 
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of a mine foreman unacquainted with storage batteries. Having gone 
to such extremes in the uss of this locomotive it was suggested that a 
new and independent feed line would bea great improvement; it 
was installed, with marvellous results. The voltage became constant, 
and, the battery often discharged for a short time at three times its 
rated capacity; yet the work bas bsen ideal, and after almost three 
months’ service there is no appreciable wear on the battery. It pro- 
duces а tractive effort up to the point of adhesion of the locomotive 
when working on storage, and the regular work is to take 17 empties 
weighing 60,000 Ibs., including locomotive, from side track up a short 
1 per cent. grade, then down a 4 per cent. toa level, from which 
place it starts to distribute in rooms baving a maximum of 8 per 
cent. in favour of loads. After distribution it proceeds to collect the 
loads in trips of two cars each, on account of the 4 per cent. grade 
against loads on heading, and deliver them to the side track while 
working on trolley. In this manner this one locomotive is capable 
of delivering to this side track, over an average round-trip haul of 
4,000 feet, 200 loaded wagons daily direct from face of working, 
which ie the work, under existing conditions, of 12 mules and 8 
drivers, It is the intention to place a night force, and if safficiently 
large, the saving will be the care of 24 males and time of 12 men, or 
an amount equal to $8,С00 annually. 

This same company has placed an order for six more of the same 
class of locomotives, and is considering the matter of constructing 
heavier ones of the same kind to take the place of steam locomotives 
now in use, but which are very injarious to both the ventilation of 
the mine and the timber work. 


AMERICAN TRACK CONSTRUOTION. 


Үнем an American traek departs from tho usual practice of wooden 
ties, and the rails are laid on concrete, the method of work is as fol- 
lows :—The trenches for the concrete are cat to a depth of 6inches 
below the base of the rail. They are 20 feet wide at the top and 16 
at the bottom. Af intervals of 10 fe:t wooden blocks, 8 inches х 10 
inches x 16 inches, are let into the trenches; the rails are spiked 
to these blocks, properly surfaced and put in alignment and true 
gauge. This done, the concrete is filled into the trenches and packed 
well up to the rail and up the side of the rail to within an inch of the 
bottom of the intended paving blocks. The rail joints, when to be 
cast-welded, are in the meantime held by temporary splicing. Rails 
are not less than 6 inches deep, and will be 9 inches on asphalted 
streets with stone toothing next the rails. Tie rods are 1 inch 
diameter, and are placed at 6 feet centres with double hexagon nuts to 
tightly clamp on the rail web, and the threaded end is long enough 
to enable a tie rod to be put in without bending. 

For 80-Ib. rails the cast joints weigh 150 lbs., and for 100-1b. rails 
they weigh 200 lbs, the cast metal being two-thirds pig and one- 
third scrap. It ought to be poured at a bright yellow, says the 
author of the paper under review, Mr. Ed. Butts, of Kansas City, 
but another speaker in discussion claimed at least a white heat as 
necessary. If the rail ends were carefally sand-blasted а ect 
bond, electrically, would be formed. After the operation the rail 
surfaco is dressed off smooth, we believe with a portable emery 
wheel grinder. Paving should be the same asthe rest of tho street. 
Otherwise, if the track is paved on an asphalted street, heavy teams 
will follow the track, whereas if the is asphalted on a paved 


street, light vehicles will overcrowd the track, and accidents are liable | 


to be caused by any difference, leading to variation of traffic. The 
concreting is put round the rails before the welding is done, a space 
being left for the weld. The concrete holds the rail in place. 

Ia Cleveland they found 12-bolt fish-plates to be more satisfactory 
than cast-welding. In Ohicage, however, it had been tried as far 
back as 1805, and was dr a and the trouble anticipated by the 
Oleveland man, namely, failures due to expansion or contraction, had 


not been found to occur. He named several streets thus treated, 


including 10 miles on Halsted Street from Archer Av«nue, where, we 

believe, Dooley lived in peace and war, to 79th Street. As much 

ч 3,000 Gin in one length had been welded, and had not failed in 
алаг . | 

We need not follow the discussion on “ties” or b and their 
material oak, chestnut, or hemlock. In this country we have no choice 
at present, and are confined practically to creosoted bodies in the very 
few cases where non-concreted track ie used at all. As regards 
life of ties, we might name Jarrah and Ironbark, Australian timbers, 
which will last 25 years, and be sound even then. The timbers of 
Australia are too little known, and only lately have been used much 
in street paving blocks; notably, on Tottenham Oourt Road and 
Piccadilly Oircus. 

The general impression conveyed by all we can gather as to cast- 
welding is that it rarely fails if well and properly done. "This implies 
thorough cleaning of the rail ends by sand blasting and the pouring 
of the metal at a white heat. It appears that even more reliable 
results would be obtained by a prelimi warming of the rail by 
means of a producer gae flame so ss to mitigate the chilling effect 
upon the iron, of the cold rail. Oa English tramway work, exposed 
to about balf the таа Fibre ranges of America,and invariably 
bedded on concrete and buried up to the top of the rail, it certainly 
may be expected that even more satisfactory results will be 
obtained. We doubt if the temperature of tram rails in this country 
often falls below 32°, though information on the point is wanted. 
It was only in a very severe winter that water mains buried 18 inches 
trose up in London where the water in winter was practically at 
freezing point when pumped into the mains. Nor in summer time is 
it probable that rails ever approach the temperature of the air. In 
America it is common for the ground to be frozen several feet deep, 


while the summer temperature is equally severe the other way. 
Well bedded both in and on concrete, each unit length of rail 
is held against the stresses due to its own expansion or contraction, 
and heavy stress cannot take effect at weak points. There should be 
a future for cast-welding if only to save the establishment of a quiet 
corner in scrap copper. 


A LARGE SUBMARINE TELEPHONE CABLE. 


Waar is claimed to be the longest sabmarine telephone cable of its 
sizs in the world was laid a few weeks sgo scross the Straits of 
Mackinaw, from Mackinaw City to Bt. Ignace, by the Michigan 
Telephone Oompany—the Michigan end of the Erie Telephone Com- 
pany. The Electrical World and Engineer says that the cable renders 
possible telephonic communication between the upper and lower 
peninsulas of the State. This heretofore has been impossible, with 
the single exception that Menominee, which is in the Upper 
Peninsula, just across the border from Wisconsin, has been reached 
by & very circuitons route around the southern end of Lake Michigan, 
vid Ohicago and Milwaukee. The great copper country of the north, 
however, has been out of the telephonio reach of Grand Rapids, 
Detroit, and other points in the lower peninsula, and this 
undoubtedly has had something to do with the fact that Chicago and 
Milwaukee have virtually controlled the trade in various lines in 


Northern Michigan. 


The cable is one of 20 “Simplex” strands, bound in tape and jate 
and armoured with No. 6 iron wires. Two of these conductors are 
than the others, and form the core; their conductivity is 
about that of a No. 8 wire. The other nine pairs—for the circuits 
are full metallic, and the conductors will be used in pairs—ara equal 
in sectional area of copper to No. 12 wires. The outside diameter 
of thecable is about 24 inches. The cable terminals are ín cable 
boxes mounted on poles on either shore of the straite, and the whole 
length is 5 miles aud 175 feet. A representative of the company states 
that it cost $35,000, delivered at Mackinaw City. | 

Our contemporary says that after а week of preparation, which 
incladed the work of splicing the several lengths together, the cable 
was loaded upon a barge in tow of two tugs. A crew of 20 men was 
in charge of work upon the barge, and the whole undertaking was 
under the personal supervision of Louis Hall, of Detroit, State 
superintendent of construction for the Michigaa Telephone Oompany. 
The actual work of planting below the waters the great rope of insu- 
lated copper conductors was commenced on October 26th, and the 
trip across was made in afew hours. The greatest depth of water on 
the line surveyed for the cable was 256 feet. At 5 o'clock Thursday 
afternoon communication by telephone was had across the Straits of 
Mackinaw for the first time in history. A Western Union cable has 
been in operation at this point for some time, but that is all. 

The expense of laying the new cable was very great. For more 
than a week prior to the day it was placed in the water the company 
was put to an expense of $80 per day for the tugs, and the labourers 
in the crew received $5 per day. They demanded this amount, and 
it was found more expedient to give it to them than to delay the work 
for the pu of getting others to take their places. Of course, the 
salaries of the experts were much = уз 

Six of the ten metallic circuits be put into use as soon as the 
landlines on either side of the strait are completed. Some lines 
already reach w, but others are being constructed, and the 
lines of the Upper Peninsula are being pushed forward with wonderfal 
rapidity. Between Воо City and uette there are now working 
five crews of 50 * оа. гүш . m their camping outfits, 
special cars, and commissary departments. Another large crew is 
completing the lines this side of Mackinaw City. One of the six 


metallic circuite to be put into immediate use is for a local line con- 


necting Mackinaw Ойу and Bt. Ignace. The other four of the ten 
are a reserve to . against possible needs in fature. 


CONDENSERS AND CONDENSING. 


A PAPER on this subject, read by Mr. В. Payne before the Manchester 
Society of Junior Eogineers, was needlessly prefaced by an apology 
for presenting the paper before electrical rather than mechanical 
engineers. the latter course been taken, this might well have 
been likened to taking coals to Newcastle, for the mechanical 
engineer of the kind evidently in the author’s mind, has long since 
got beyond the stage of argument in respect of the advantage or 
otherwise of condensing. He never, at any rate, omits to condense if 
he has a supply of water at hand, though he may still be backward in 
the application of coolers or of evaporative condensers where water 
is scarce. But he never doubts the economy of condensing, as do so 
many electrical engineers, to whom a matter of 12 lbs. gratis mean 
pressure, or of an additional 200° of feed water temperature has no 
powers of appeal. | 

Takiug approximate figures, the author points out that with an 
initial pressure of 80 lbs. absolute, and a cut off at one-third, the mean 
pressure is 41 lbs. Add а condenser and cut off at а fourth the stroke 
and allow 4 lbs. back pressure, and the mean diagram pressure will 
be 4433, showing a steam economy of 25 cent. and a power increase 
of 10 per cent. nearly—a total of 35 per cent. approximately, or, say, 
80 per cent., not allowing for air pumps, &с. 

Obviously, such a saving is not always to be effected, and if we 
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on 
engine plant must have been uay doubled, in order that by 
y applied, condensing will give great 


worth the 
trouble it invclves. ; 

The талма a description of the ordinary jet condenser, and 
of the ejector condenser, the latter being usefal where a free fall of 
water can be had under a head of 15 or 20 feet. The exhaust con- 
denser is really an early type of the exhaust injector. I¢ should be noted 
that there М always to be an automatic check valve between the 
condenser and engine. Where a condenser can have a 34 feet down 
pipe to the hot well a small sir pump alone is sufficient to remove 
the air, leaving the water to flow away by gravity. The air pamp 
becomes simply what it is named. These barometric condensers may 
be used with circulating pumps, for the condenser vacuum helps the 
circulating pump at least to half the lift, but they are more properly 
applicable where a fall of water is constantly available and repump- 
ing is not called for. 

Evaporative condensers act by the transference of the latent heat 
of the steam to be condensed to the water films upon the exterior of 
the condensing pipes, the heat so transferred becoming latent in the 
act of absorption and sweeping away of part of this water by air 
carrents, often artificially set in motion by a fan. 

Water.coolers are extended surfaces over which heated water is 


rimilarly cooled before being re-circulated through either jet or 


surface condensers, or even evaporative condensers. 

Evaporative condensers are thought to lose about one-half to three- 
quarters of the weight of the steam they condense, They are thus 
capable of saving water not merely because they reduce the amount 
of feed-water necessary, owing to the economy of steam effected, but 
also because of the smaller weight of feed now wanted ; they save a 
portion as com with the non-condensing system of throwing all 
the feed away into the atmosphere. 

In surface condensers, Peclet found that a square foot of copper 
plate would condense 211 Ibs. of steam per hour if supplied with 
water on the other side at 68°to 77° Е. Ordinarily the cooling sur- 
face is one-eleventh of the weight to bs condensed per hour, and brate 
dps are ишете, as more durable. ee ino 

regarde pumps, we think a good money en 
wasted by the system of independent air pumps and condensers 
generally. We see no reason why high speed engines should not 
drive their own air pumps direct. Years ago wo saw 
having a stroke of 5 feet or more, and running at 80 and 90 revolu- 
tions which drove their own air pumps from tail rods at this same 
iston speed of 800 to 900 feet per minute; and in air pump work it 
в perhaps less the speed of rotation than the bucket velocity that 
rend ers carefal design necessary. 

Tine author states that vertical air pumps are more efficient than 
horimontal pumps. Perhaps this is so where the horizontal pum 
bucket or plunger is run dry. But well-designed horizontal aie 
pumps are drowned and do not leak air past their buckets. 

Of modern air pumps, the author refers to the Edwards pump, an 
entirely novel design of great ingenuity, and one which has a future. 

Cooling towers are referred to, the disadvantage of which often is 
that the water passed through them requires to be lifted through a 
considerable height; and power is thereby wasted. The Klein c»ol- 
ing tower oocupies g square foot са IHP. 

Oil referred а 


steam. 

. As it eomes from the cylinder the oil is much emulsified. It is 
reduced to such minute particles that the difference of specific gravity 
between oil and water and the mutual attraction of the oily particles 
for each other are together insufficient to overcome the viscidity of the 
water, and time is required for the oil to float to the surface and 
coalesce. Bot the gravity effect can be increased by centrifugal 
d the fatty particlesin milk. It rates t Hiquids, not 
oes on the ilk. It sepa any two liquids, not 
ypc ar оса ШЫБЫШ other, with ease, by intensifying the difference 

vitation. 

e think the author is wrong when he asks for the condensing 
plant to be split up into numerous units. We rather consider that 
each engine should have its own air pumps, but that one 
main and one condenser might well serve several en A con- 
= big oe, to = a fien je nar 5 serve one 

alone, but an pump enough for the dos m engines 
would be wasteful of power when one engine alone was at work. 
Obviously, therefore, air pumps may be many and condensers few. 


IRR 


Fire Tests.—An important series of fire testa with floors, 
partitions and doors, took place last week at the British Fire Preven- 
tion Committee’s testing station at Regent's Park. Three of the tests 
were by French manufacturers. The French floors, partitions and 
girder coverings, made of a material called “ Gypsine," were subjected 
to teste of an hour's duration, the temperatures ranging as high as 
1.800“ F., and followed by the application of water, the floors, of 
course, being loaded. Some oak and walnut doors wera tested for 60 
minutes at temperatures up to 2.000 F. 
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UNITS OF MEASUREMENT. 


By W. MOON. 


(Concluded from page 737.) 


THE present electro-magnetic units with their different 
units of intensity of magnetization and of induotion are 
very inconvenient to use and difficult to understand. Mr. 
Oliver Heaviside has long since proposed to do away with 
the multiple 4 я and to make the intensity of magnetisation 
of the same value as intensity of fleld. I would go farther 
and propose to do away with the multiple 8 x and to start 
the electro-magnetic system of units from unit iaduction equals 
unit stress across unit area. To define induction simply as 
the square root of the stress across unit area conveys a 
better impression of its nature, than to speak of so many 
lines of force or of induction. And if the electro-magnetic 
units were started from this definition the constant x would 
be eliminated from a number of formu's in constant use, 


only to be introduced into a few seldom used formu's for 


15 action of magnets at a distance, to which it more properly 
longs. 

Sach a definition as that of a unit magnetic pole might 
well be abandoned altogether ; one has never to deal with an 
isolated magnetic pole, though sometimes with the moment 
of a magnet. | ; 

Starting from the unit induction as unit force across unit 
area, the definition of the other units follow :—Fiax = in- 
duction x area; unit magnetic moment = unit torque 
5 by unit magnet when at right angles to unit. 
fi 


eid. 
Unit E.M.F. is produced in a circuit throagh which the 
flax increases or diminishes at unit rate. 
Unit carrent = unit power divided by unit E.M.F. 
Unit resistance = unit E.M.F. divided by unit current. 


Sym- Dimen- No. of C.G.8. units 
bol. sions. in proposed units. 
| (н carth's field 
— | 284 х 10-5 
Magnetic force — . . H I TI sr 2821 x 104 в five proposed 
{ unite = 
L 11,600 0.0 8. 


Magnet io induction в » » 
Flax... .. . % L321 Mow :2821 x 106 


92:332 х 1.5 moment of steel 


1 
Moment of magnet... 1477 z=: magnets about their 


volume. | 
ЕМЕ. .. ..B I 22 Vör 10745 x 10% = у Daniell 
cell. | 
Carrent о 12 1-1 e 923:2 = 9,232 amperes. 
т 
Б>візќарсоз ... . B LTI S 1 11626 x 10 = 115 Ba 
| miccohm. 
Oopper = 014 
Specific resistance... 1 16 41628 x 10%) Mercury = 84 
| | unite. 
Inductance ... . . L L8- 95188 = 256133 х 10-¢ 
. bhenrye. 
1 2 
Quantity "A a Q ES 19:94 = 199 4 colombs. 
. 1 1:856 х 10° = 1856 x 10° 
Oapacity ТТ! | „% К тг T^ 87 microfarad. : 
1 9,232 = 600 amperes per 
Ourrent density  ... T! в» | Square inch. 


As unit of supply the meg-unit of work could be taken, 
that is, 6 xw.-hours nearly. This unit would be a more 
convenient one than the Kw.-hour, as it would make the 
prices of gas and electric light more comparable. 

The taking of 10° units of time, that is, 6 hours, instead 
of the hour and the minute, would simplify many calcule- 
tions, such as the consumption of coal in boilers and of gas 
in gas engines. 

With the proposed units some of the electrical formule 
would be altered. The intensity of magnetisat ion of a bar 
magnet could be taken as its magnetic moment divided by 
its volume. If the flax in a magnet of unit length and 
unit moment were uniform from end to end of the magnet 
it would be but } а unit; but as this is never the case it is 
not evident that there is much advantage in making unit 


Р 
1 
1 


= 


> жыз шш 
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intensity of magnetisation eqnal to unit induction, and to 
say that B = [in the proposed units or B = 4 ~ I in 


the C. G. S. units is both inaccurate and misleading in the 
case of permanent magnets, 
In electro-magnets в = н и could always be used to the 
exclusion of the coefficient of susceptibility. | 
With the proposed units the magnetising force of a 
long solenoid would be | | 
cn | 
Н = —, 
26 


and on a tangent galvanometer of diameter d. 
: С = tan ð H 2 dn, 
and the inductance of a long solenoid would be 
_ n section p | 
21 ` 


In all three of the preceding formule the constant 2 would 
be omitted if 4 ж was eliminated from electrical formu'x 
instead of 8 x. A reference to the table of electrical units 
will, however, show that the change from the C.G.S. system 
would be more troublesome if 4 ~ was eliminated 


8 « since the current and E.M.F. would not be so near 


decimal multiples of their present value. 


On a tangent galvanometer, if H was adjusted to 100 


micro-units by the use of a di et and d = 2, 

‘¢ in micro-units would equal tan 0 with 400 turns of wire. 
The energy 

B H, 80 that with an endless solenoi 


1 


2 
= C 
т = [авн ФН 3 59. 


As а maximum energy in unit volume of magnetised iron, 
take B = 5, р = 1,000, then | 5 
_ 1 
W = "0215, вау, 50 
Steinmetz, formula for 4 a cycle gives 
w = 56 x I0? B^ to 2:8 x 107° в'" 


for average iron, say, 
w = 107^ в!" 0182 for 8 5. | 
Verdet’s constant in quadrants and proposed units 
= 1 r-t- = 14,771. 0.9.8. units with water and 
ош light = 0693 BI, where 7 is the length of water 


on. | | 
The time of oscillation to and fro of a suspended magnet 


would ba— 
I 
C2 
A 
X __ 3 
and | „ а 
whence H = B AU. XT ol 
t 2 1? tan 0 
/ 39 „ 1 tan 9 
ana pom 32 x’ 7° | tan Ө 


i 
with an infinitely long oonduotor— · 
с 
distance 4 ят 


These formule for the action between magnets at a 

distance, and for that of a straight current on a magnet 
are bat seldom used. 
· Any alteration in the present system of units used would 
necessitate the recalibrating of the voltmeters and ampere- 
meters. But with the proposed units this alteration would 
be slight as they are nearly decimal multiples of the present 
units. An alteration in the figures on the dial and a slight 
re-adjustment would suffice. 

The greatest difficulty would be experienced in the altera- 
tion of the resistance coils. Bat only a small proportion of 
the resistance coils in use are used for testing purposes and 
these alone would require re-winding. NT 


in unit volume of magnetised matter would be 


The dimensions of the units most used would be 


 Magnetising force . in milli-units. 
` Magnetic indnotion ... .. in unite. р 
ЕМЕ. 3 n unite or kilo-units. 
С е egrap y eae meg-units. 
Cu 99 ' d t eee го арна or units. 
large ynamos ees 
n 5 e in par plea 
„ . telegraphy in micro-units. 
Inductanca im . in meg-units 
Oapacity oe in 10-? unite. 


It might at first be wished that the unit of current could 
be smaller and the units of resistance and E.M.F. greater. 
Bat on consideration it would not be desirable tə depart 
from an easily understood unit of force to make the unit of 
E.M.F. larger than that given, nor is it desirable that the 
unit of current should be severed from the mechanical unite 
Lo make it smaller, and surely it is in the natural order of 
things that a short length of wire should have its resistance 
expressed in units, while a long telegraph line should have a 
resistance of meg - units. 

The eleotrostatio units are but little used; they would, 
however, be easier to understand if they started from anit 
stress per unit area giving unit E.M.F. per unit distance. 

Iu the absolute electrometer 


Lop 


area 
— № L weight 
i area 


во that in electro-magnetic measure 


„„ К. 
area 3 
= 64:885 x 10 q/ 04577 weight 


area 
= 18885 х 10 A/ Weight. 
area 


_ The greatest value of — that the dielectric strength of 


the air would psrmit of measuring is 10°, so that with unit 
distance and unit area the weight would be about 5 grammes 
for that E. M. F. 
The capacity of a sphere in electrostatic measure would be 
; к = 4 х diameter, 
| 2 area 
7 


and of two plates к = 


and of two concentric cylinders 
_ 4 length 
log. : 
dividing these values by v? to get electro-magnetic units, 
sphere к = 2:97 x 10^! diameter. 
concentric cylinders x = 297 X 10. length 
: log 2 


area E 
2 1 15 
EROF x 2367 x 10 


во that the capacity of a kilometre of cable would be about 
125 x 10~° unita, and of an aerial wire 005 10-* unita. 


K 


of two plates к = 


STANDARDISING OARBON BRUSHES. 


By E. KILBURN SCOTT. 


Now that carbon brushes are becoming commonly used it is 
important that an effort should be made to standardise the 
sections. This is especially the case for those carbon blocks 
which are dovetailed into the brush holders. As things 
stand at present every firm, one might almost say every 
draughtsman, is getting out gections differing about a milli- 
metre from those got out by someone else. As special tools 
are required for each size, the result is that it ically 
costs ag much to equip a dynamo with carbon blocks as it 


Vol: 45; Mo, 1148, Normann 34,1890] THE ELECTRICAL REVIEW. 


863 


does to fit it up with gauze brushes, although when compared 
іп the raw state the carbon is, of course, very much cheaper 
than either brass or copper. Take, for example, a carbon 
block with dovetailed head and measuring, say, 14 x 14 x 
2 inches long and weighing 3 о2:. In quantities of a few 
dozen each block will cost 18. 2d., or at the rate of, say, 63. per 
Ib., whereas the cost of the carbon itself is leas than about 
one-tenth of this. A block, 1 x 3 x 14 inches long, costs 
about 7d., and a block, $ x 4 x 1 inch long, costs 5d. ; 
these prices being for small quantities of, say, three or four 
dozen only. If the carbon manufacturers were able to turn 
out large N to certain standard sizes the prices 
would quickly come down, and in order to advance this 
desirable object the writer suggests that the following siz:s 
be generally adopted :— 


 Слввомв WITH DOVETAILED HEAD. 


— — 


| Suggested length 
Bize, A. B. c . 
to any dimension. 
mm, mm. mm mm. E 
з 7 9 a | A 
3 8 10 4 6 (2 toch} 
4 9 11 44 6; i ° 
5 10 12 5 7 
7 11 15 e 10 | 
16 
. 25 mm. 
8 13 18 7 11 
9 14 20 8 12 (1 inch) 
10 15 22 9 13 
п 19 ke 11 17 
13 31 81 | 13 19 d inches) 
14 93 34 13 21 (14 inches 
15 25 37 14 23 | 
AFIFIT T 
18 31 49 17 32 Serin: 
19 33 53 18 35 (2 inches) 
20 35 87 19 | 38 
21 38 62 20 42 
sla Ta la | ow 63 
2i 50 
24 46 77 33 54 (24 inches) 
25 49 82 24 58 
PLATE BRUSHES FOR Traction MOTORS. 
| Nearest mm. dimensions. 
Length. Breadth. Thickness, | 
| Length. Breadth. Thickness. 
Inches. Inches. Inches. mm. mm. mm. 
ц x 2 x.g 44 19 56 
3 x i x 1 44 22 63 
2 x 1 x sy 51 25 7:3 
2 x 12 x ú 51 32 80 
^ x 11 x 57 38 87 
x ]d x } 57 44 9:5 
9) x 2 x А 63 51 110 
9$) x H x 4 63 57 197 
2 x 9 x Ж 70 63 14-3 
х A x 8 70 70 15˙8 


Lona PLATE BRUSHES. 


Length. Breadth. Thickness, 


| Nearest mm. dimensions. 
| Thickness. 


| Length. Breadth. 
Inches, Inches. Inches. | mm. mm, mm. 
5 x 1 x 127 25 63 . 
5 x Hx $ 127 32 8:0 
5 x l x Л 197 98 - 96 
7 x wx , 178 44 110 
7 x 2 x 4 178 51 12 7 
7 „ 21 x 4 178 57 143 


— 


| In the case of the dovetailed carbons the dimensions are 
given in millimetres only, because, as the differences are 


small, it is more convenient than dimensioning in fraction; 
of an inch. Several of the sizes in the tables are already 
standard. | 

Carbon brashes may be divided into two distinct cate- 
poa :—First, those which have passed through an eleotric 

urnáoe on the Girard and Street process; and secondly, 
brushes which have only undergone baking in kilns in the 
ordinary way. The L3 Carbone Company have given very 
great attention to the manufacture of carbon brushes, and 
that must be the writer's excuse for referring to their 
qualities only in the following noten. 

In passing through the electric furnace 5 
carbou brushes acquire a special texture, the molecules being, 
во tofspeak, soldered together by condensed carbon n 
thus forming a mass similar to a substance heated to melting 
point. This reduces the contact. resistance on the comma- 
tator and allows of ita use (with the same degree of heating) 
for heavier currents than can be employed with ordinary 
agglomerated carbon. Е 

here are two qualities of sect lig eg carbon, viz. : 
«X" and “E G.“ The X“ quality has a resistanoe of 
1,500 microhms per cubic centimetre, is particularly homo- 
neous, and keeps the surface of commutators on which it 
is employed in perfect condition. In normal work it may 
be employed for a current density of 15 amperes per square 


This angle to remain constant at 15", 


| 


Dovaraln BRUSHES. 


centimetre (97 amperes por square inch) of surface contact. 
The EG“ quality is also very homogeneous, but is not 
quite so hard as the * X " quality. Its resistance is about: 
4,500 miorohms per cubic centimetre, and it can be used for 
a current density of 12 amperes per square centimetre (77 
amperes per square inch) of contact surface. Ки 

f the brushes baked in the ordinary way, a special quality, 
“Q 8,” has been supplied for some years, It is a uniformly 
dense carbon, and is suitable under normal conditions for a 
current density of 8 amperes рт square centimetre (52 
поре per square inch) of surface contact. Its resistance 
is about 6,000 microhms per cubic centimetre, but for blocks 
of small dimensions this figure comes out rather lower. 

All the above brushes are carefully made to gauge, but a 
cheaper quality, known as “ F " carbon, is supplied, which is 
moulded by being simply forced through a die; an allowance 
of 2 or 8 per cent. must be made in the dimensions. The 
resistance of this material is about 4,500 microhms per 
cubic centimetre, and its normal working density 7 amperes 
р square centimetre (45 amperes per square inch) of sur- 

ace contact, Generally speaking, this carbon answers well 
enough, and may be - npon not to injure the commü- 
tator. It is very suitable for heavy current low voltage 
machines, and can oniy be supplied in large quantities. 

The above current densities are the maximum that should 
be allowed. Of course the lower the density the better the 
result; about two-thirds of the above figures are recommended. 
On account of its high current carrying capacity the electro- 
graphite “X” quality carbon can frequently be successfully 
а to commutators which have been designed for metal 

ев, | | : 

For the successful use of carbon brushes three points must 
be watched very carefully :—1. The connection between the 
carbon block and the holder and between the holder and the 
rocker stud must be above suspicion. For large currents 
flexible cables are absolutel .to connect the 
holder of the carbon block to the spindle on which it 
rotates. If the carbon block is large a hole may be drilled 
into it and the flexible soldered up direct, or the block 
may be cast into a white metal end pulis | a stud pro- 
jecting to which a cable eye can be bol Coppering 
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is advisable for blocks which are merely gripped bitween 
two surfaces, but care must be taken to strip the coppering 
well back, so that it does not touch the oommutator. The 
expense of coppering ranges from #1. to 2d. each block, 
according to size. | 

2. The brush holder should be as light as ible con- 
sistent with strength (large sizes made of aluminium), and 
the spring should be adjusted so that the preasure is about 
50 grammes per rquare cm. contact surface for electro- 
graphitic, and 100 grammes per equare om. for ordinary 
carbon, 7 lbs. and 1°44 Ibs. per square inch resp:otively. 

8. The surface of the commutator should be dead true, it 
is not enough to merely turn it up, it should be gone over 
with an emery wheel or else lapped to a burnished surface. 
It ат without saying that the commutator segments should 
be held absolutely rigid by the micanite end rings. | 


UGANDA STATE RAILWAY TELEGRAPHS. 


A FRENCH newspaper a few weeks ago described the progress 
of English railways in Africa as so rapid as to turn one 
giddy. However this may be in comparison with those of 
other countries, with the most important of them which 
starts from Mombasa in British East Africa, and will ulti- 
mately extend to the shores of Lake Viotorie, progress has, 
as а matter of fact, been comparatively slow. 

There are difficulties in this part of tropical Africa to be 
met with nowhere else, and a combination of some such as 
rugged country, dense jungle, waterless tracts, unhealthy 
climate, and absence of asl ek leads anyone with a know- 
ledge of the matter to marvel that things have progressed as 
rapidly and as well as they have. 

Tg the time of writing some 362 miles of rails have been 
The cometruotion of the permanent telegraph line has 
naturally kept pace, but has not been carried ahead beca 
of cost, and difficulty in obtaining transport. | 

The materials for the line were specified by Sir Alexander 
, Rendel, K.O.f.E, the consulting engineer to the Uganda 
Railway, in communication with Mr. B. T. Ffinch, C.I E., 
of the India Office. 

The following is a brief description of the most important 
items :— . 

Posts.—Oast-iron base, 7 feet long; flange at bottom 11 
inches in diameter; metal nowbere less than 4 inch thick; 
weight 195 lbs. Pole, 16 feet long; galvanised iron, 
tapered and butt-welded ; metal not less than 4ths inch 
thick ; diameter at bottom 4 inches; weight 113 lbs; 
secured in base by a screw wedge. 

Brackets, — Annealed maleable cast-iron, galvanised ; 
weight 4°4 lbs. 

Insulators.—White porcelain ; weight 2 Ibs. 

Wire.— Galvanised iron, weighing 600 lbs. per statute 
mile; жай resistance at 60° F. not more than 9 ohms 

mile, | 

Up to the present two wires are erected. A third wire 
is iu course of erection between Kilindini and Nyrobi, mile 
826, and the porte, when placed 100 yards apart, are 
capable of carrying at least four euch wires. 

One of these wires is uscd exclasively for the signalling of 
trains by telegraph and the transmission of local telegraph 
messages. Оп it are the following stations, all of which are 
open for public work :— 


І Miles. Miles 
Kilindini |! Kibwesi... 198 
Makupa 2 | Makindu ... 907 
Onangam we . Simba aus 227 
Mazeras А 14  Baltan Hamud 246 

eee eee eve 33 | imas eee eee ees 955 
Maji Ohumvi T ... 33 | Kin ... zs des 4. 265 
Bamburu ... ves „ 41 Machskos Road woe 274 
Mackinnon Rad. 59 | Kapite Piaias ..  ... 286 
Maungo ... “ee „„ 89 | Stony Athi... 885 .. 297 
Voi ... cae ыз .. 100 | Lucania ... aie .. 309 
Ndi ... ae .. 109 | Nyrobi  .. ees .. 326 
Tsavo - .. 1834 Kikuyu ite .. 827 
Kinani #06 * 146 Raaraki 006 eee 2 2 0 345 
Mtoto Andei 162  Lumoru |... - .. 850 
Darajani eet 173 | Lari [117 ДХ] eee 337 
Masongoleni А 182 . Escarpment e 0. 963 


Kilindini Office is in connection with the Protectorate 
Post Office in Mombasa and also with the Eastern Telegraph 
Company's Station at Kilindini. With the latter direot 
working is carried on from Nyrobi, the headquarters of the 
railway. - | 

The charge for messages all over the railway system is one 
rupee (1s. 41.) for eight words, Names of sender and the 
address are sent fre. 

The second wire works from Kilindini to Voi direct with 
Мад газ in circuit, from Voi to Makinda, with Mtoto Andei 
in circuit, and from Makindu to Nyrobi with Machakos 
Road in circuit. 

The third wire will work direct from Nyrobi to Kilindini. 

With materials so substantial and of the highest quality, 
the maintenance of the lines naturally gives no trouble and 
is not likely to for many years. The wisdom of the 600-lb. 
iron wire throughout been proved on more than one 
oocasion when giraffes, which are fairly numerous in parts, 
have, in crossing the railway, somehow become entangled in 
the telegraph wires. Their frantic efforts, as evidenced on 
75 кош , merely result in the wires being pulled out of 

evel. 

The posts, apart from their powers of withstanding 
corrosion, are not broken by zebre, wildebeest, and other 
animals galloping against them, nor displaced by the 
rhinoceros using then to rub himself against. 

The instrument in use on the railway is the sounder, 
P.O. pattern, with No. 2 Leolaro*ó batteries. The relays in 
use are the Siemens polarised. 

Up to the time of the completion of the first 100 miles of 
line telephones were excluzively used for working trains and 
the transmission of messages. As many as seven worked on 
one wire, on the bridging system, with earth returns. The 
general direction of the line for this distance is from 8 E. to 
to N.W. No earth current was noticeable during the morn- 
ing, but it began to be heard about noon, and increased 
during the afternoon until by evening speech was always 
seriously interfered with and was sometimes impossible. 


TEMPORARY LINES. 


As has been stated, the difficulty and cost of tranaport 
рок the erection of a permanent line, even of the 
ightest description, beyond Railhead, advantage was taken of 
the peculiarly dry climate from mile 100 onwards to erect 
ап absolutely uninsulated and, for long distances, unpoled 
line of such length as has perhaps never been constructed 
elsewhere. The immediate need for an advanced line was 
the mutiny in Uganda, which broke out at the end of 1897, 
when the Railhead was at mile 103. Instructions were 
received from the Foreign Office to push a temporary line 
ahead, using what materials happened to be in stook. The 
bundles of 600-Ib. iron wire, each weighing 100 lbs., were 
therefore divided into two of about 50 lbs. each, and a slack 
bight of some 10 feet in length left between them. They were 
then carried forward by every available porter, at the rate of 
about 14 miles a day, on an average, and at a considerable 
cost. A mile of wire thus took 12 porters. A quantity was 
also 5 by bullock carts, but cattle disease stopped 
this much more satisfactory means of transport. As the 
wire arrived at its destination it was payed out alo 
the caravan road and afterwards lifted by means of forked 
sticks on the tops of the trees and bushes forming the almost 
impenetrable jungle between Tsavo, mile 131, and Kibwezi, 
mile 193. 

Farther than this no progress was made for a time, it 
being impossible to obtain porters, despite the greatest energy 
on the part of the transport officer of the railway. Animals 
had by this time become almost extinct. i 

The working of this length of 62 miles by telephone gave 
no trouble. Occasionally in the early morning or during a 
shower of rain communication would fail, but never for more 
than a few hours at a time, and the line proved of great 
value both to the Protectorate and to the railway. 

The firat message it ever transmitted was one giving news 
of the escape of King Mwanga from German territory, and 
urging forward the progress of the Indian Regiment, which 
was on its way to Uganda. 

The maintenance of this section was not difficult. There 
were few actual breaks, and the chief trouble was in keeping 
the wire clear of the road. Giraffes would cross and carry 
the wire from the trees on one side to those on the other, or 
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perhaps cause it to fall on to the road itself. Rhinooeros 
and other large animals would foul it in places where it was 
low, and though by the tims they had pulled it taut they 
generally cleared themselves, sometimes they broke it. On 
one occasion when the maintenance party arrived at the 
scene of a break it found a rhinoceros still making hay with 
the wire, a length of which had become entangled on its 
horn. The members of the party betook themselves to 
neighbouring trees, and for some time remained impatient 
‘spectators. 

A further extension was made to Nyrobi, mile 326, early 
in 1898. This point was then about 166 miles ahead of 
the rails. 

Across the Athi plains no trees are to be seen, and there is 
little timber anywhere in the neighbourhood from which 
poles could be cut. Bamboos were therefore procared, and 
they were erected as tripods at intervals of about 160 yards 
all across. The bas of the bamboos were placed at the 
three corners of an eqiilateral triangle and about 10 feet 
apart. By the side of each a stont peg was dr.ven into the 
ground, and to this the bamboo was secured by wire. 

The height of the wire in the middle of the span was 
sufficient to enable the largest game frequenting the plains 
to pass safely under. 

A few weeks after the completion of this part the rains 
came on, and asthe grass grew game flocked in from the 
neighbouring country. The writer of this article rode for 
some 15 miles on his bicycle through one almost continuous 
string of zebra and wildebeest. Herds of these animals 
stampeding about at night, when frightened by him, soon 
knocked down most of the bamboo, and the wire left in 
places a few inches off the groand was broken by the next 
animal which passed. It was found impossible to keep the 
poles up, and the wire was ultimately taken down and left 
absolutely on tke bare ground. In this position it gave no 
trouble whatever, and thanks to an abnormally dry season, 
the working proved satisfactory. | 

Controlling stations were established at Ngomeni, Kinani, 
Mtoto Andei, Darajani, Masongoleni, Kibwezi, Makindu, 
Kiboko, Muani, Kiu, Bondoni, Lucanis, and Athi, at all of 
which places are either streams or water holes which enabled 
a good earth to b obtained. 

In ordinary weather, speech was quite possible over a length 
of 110 miles, for 30 of which the line was on bare ground and 
the remainder on trees, bushes, and uninsulated poles cut in 
the neighbouring jangle. On farther extension being 
required, hard-drawn copper wire, weighing 100 lbs. per 
statute mile, was procured, and this with little trouble was 
carried on to the Eldoma Ravine, about 150 miles distant, in a 
comparatively short time. Poles cut locally were erected all 


along the caravan road and the wire was secured to them 


with 3-ply tarred spun yarn. A length of yarn was wrapped 
round the wire so as to form a bed between it and the pole, 
and its ends were then crossed at the back of the pole and 
tied in front over the wire. In this way the wire is not in 
contact with the wood, and in wet weather there is probably 
better insulation, while any chance of damage by chafe is 
prevented. The intermediate stations between Nyrobi aud 
5 Ravine are, First Kedong, Naivasha, M' Baruk, and 

olo. 

The services of four Royal Eogineer signallers having been 
secured from the War Office, Cardew vibrating sounders, as 
made by Messrs. Siemens Bros & Oo., were set to work at 
the Ravine, M'Baruk and Naivasha and the Railbead station 
of the permanent telegraph lines. The other two inter- 
mediate stations are only for the purpose of controlling the 
maintenance parties. All stations on the temporary lines are 
open for public messages at the railway rates. 

An alteration to this line was recently made, and the 
cleared railway route from Ziwani, through the Kikuyn 
forest, down the escarpment to the Second Kedong, is now 
followed, instead of the caravan road, thus opening up com- 
munication with the advanced earthwork parties of the rail- 
way. Trouble was here caused by elephants, which for some 
nights regularly rooted up posts which had been erected 
across a piece of open country near the escarpment. 

There have been cases of cutting and stealing both of the 
iron and copper wire, but it is believed to have been generally 
done by рел ania and not by natives of the country, 
who, 89 a rule, have a most wholesome respect for the works 

of the white man. 


.Euergetic measures have been taken by the officials of Ше 


East Africa and Uganda Protectorates, and there is not likely 
to ba any more trouble from this cause. 

Instractions have been received to carry on this temporary 
line without delay up to Kampala, the rm of Uganda, 
distant from the ravine some 850 miles. is will certeinly 
establish a record as a temporary line of the kind. 


FRICTION LOSSES IN DYNAMOS. 


In several of the simplest methods of determining the 
efficiency of dynamos, it is very desirable to know the fric- 
tion losses; these losses are also the ones which are more 
likely to change in the course of time when the dynamo is 
in use; the laws concerning these friction losses and the 
determinations of their value are therefore of practical 
interest. A somewhat prolonged discussion concerning 
these losses has been continued in a number of issues of the 
Elektrotechnische Zeitschrift, and one of the results has been 
a long article by Mr. Dattmar, in which he goes into this 


subject very thoroughly and develops some points of 


practical value. The American Electrician, referring to. this 


article, says one of the chief points which he brings out is 
that the loss of work due to friction is not proportional to 
the speed, as is often supposed, but that it increases quite 
appreciably with the speed; by this he refera to the sum of 
the various friction losses in the dynamo. This variation 
from a straight line law has been attributed to the air 
friction, but he shows that this is not correct, and that it is 
the coefficient of friction which is variable. There are three 
methods by which the friction may be measured, first by 
means of a calibrated motor, that is, driving the dynamo to 
bs measured by means of a motor whose efficiency has bsen 
accurately determined. This method is not a good one if 
the motor drives through a belt, as that involves an 
unknown quantity in the form of the power absorbed by the 
belt; but if the machine is directly coupled the method is а 
good one though limited; the calibrated motor, for instanoe, 
should not be heavily loaded by the machine which it 
drives; the method has advantages when no convenient 
source of current is obtainable for the other 
methods. The second method is the well-known one 
of running the machine as a motor, unloaded; 
it combines great accuracy with relative eap aT The 
third method consiste in bringing the dynamo up to 

speed either mechanically or electrically, and then letting it 


ty. 
e proper . 


ran down without doing any work other than overcoming the . 


friction losses. The application of this method is, however, 


limited for absolute determinations, as it involves a knowledge 
of ths moment of iuertia, &c. ; it is very serviceable, how- ` 
ever, for determining relative values, that is, for comparing - 


the losses at one time with those at another; moreover, the 
time required for making such a test is extremely short and 
this is of great value, as the other conditions, such as tem- 
perature, are not во likely to change during the test. If the 
losses are determined absolutely once for all, then the method 
serves very well for determining the condition of the 
bearings ; moreover, by observing the action of the machine 
during the last turn bafore it stops, indications will be 
obtained as to the balancing of the armature. Sometimes 
the combination of two of these methods is of use, as, for 
instance, by using the first or second in order to fiad the 
absolute "values of the relative ones given by the 
third method. In the thirl method, which he 
calls the *running down" method, a tachometer (this is an 
instrument for indicating the speed at any moment) must 
not bs used, as that, absorbs considerable power; in place of 
it the remanent magnetism may be used in connection with a 
voitmeter. The speed is measured once for all while running, 
and also the vol:age at that s due to the remanent 
magnetism ; then the voltage ings may thereafter be used 
as a measure of the speed, correcting it, of course, by the 
factor thus determined. Otherwise a revolation counter, 
like a bicycle cyclometer, could be used. From this very 
lengthy series of testa Mr. Dettmar draws the following con- 
clusions: At a constant temperature of the bearings and a con- 
stant specific pressure (that is, a constant pressure per square 


- 
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ш) the friction coefficient, and therefore the loss of power 
by friction, increases as the 1:5 power of the speed. 
The nature of the oil used does not change this law 
but merely affects the absolute values. The values for this 
exponent, which he found for a very large number of tests, 
varied between 1:3 and 1°55, the smaller one being for a 
smaller machine and the larger one for those of larger 
8 zes, 


COST OF CENTRAL STATION PLANT. 


(Continued from page 788.) 


Overhead Traveller.—1t has been suggested that in elec- 
tricity works electric oranes should be used, and some few 
stations in this ое have been во fitted. The use of the 
traveller in a properly equipped station is, however, s0 
infrequent that a hand crane will do all that is necessary and 
it is much cheaper. | 

Boilers.—There will always be a considerable amount of 
controversy on the question of the type of boilers to use. 
The Babcock & Wilcox is a greater favourite than ever, 
bat some engineers still think that for moderate pressure of, 
say, 140 Ibs. per square inch, the Lancashire boiler cannot be 
beaten, whilst others advocate the E»onomic, Locomotive, or 
Marine. When everything is taken into account there is not 
very much difference in the total cost of the various types, во 
the figares given in the table may be taken as good covering 
рое without specifying details. The output of the two 

oilers should be equal to the three steam sets taken together. 
It is better to start with a relatively large size of boiler, so 
that the extensions can be carried out with the same siz». 

Economiser.—Green & Son have, until recently, monopolised 
all the economiser work, although all the really essential 
patents have long ago run out. In the near future there 
will be more competition in this class of work, but at the 
same time Messrs, Green & Son are to be congratulated on 
their record in the laying down of economisers. It is a 
aplendid testimonial to the quality of their manufactures. 

The Green typ» of economisers are usually built up of 
pipes 9 feet long and 44 inches in diameter, and the price 
per pipe runs out at about 308, this being inclusive of the 
dampers and electric motor for working the scrapers. 

Steam. and Exhaust Pipes, &c.—Piping work has on 
many occasions been a stumbling block for contractors, and 


there is a good opening for a firm to specialise on the supply 
and erection of piping for generating stations. Electrical 


engineering firms only undertake the work very occasionally, 
but with a firm doing nothing else, and baving the pro 
kind of draughtsmen and erectors, we should be able to get 
down to something like bed rock prices. At present pipe 
contracts may run out at anything between £24 and £7 
per KW. of plant installed. The following rough make-up 
estimate may be useful as showing how the £1,000 given in 
the third column of the table is arrived at :— 


Complete pipe arrangement, including steam and exhaust, feed and 
drain pipes, valves, joint rings, bolts and nuts, covering, 
brackets, chequer plating to pi 
arranged for three 90-xw. high speed dynamo sete, two Lancashire 
boilers, Green's economiser, feed water heater, two pumps and a water 
meter. The steam and feed piping to ba tested to 350 Ibs. :— 


Steam Piping.— The steam piping to be cf steel, 
arranged as а steam тїс of 8-inch diameter pipes, 
with 83j-inch branches to the engines and 7-inch 
branches to the boilers. About 160 feet of straight 
steam piping at 11s. per foot run. 885 ee m 


The bends of the steam piping to be of copper, with 
steel flanges screwed ard bn zed on. About 110 feet 
run of steam bends at 163. per foot run ies 888 


Exhaust Piping.— The exhaust piping to be of cast- 
iron, 16 inches diameter, with 7· inch branches to the 
engines, and а 16-inch pipe carried up the chimney to a 
height of 120 feet. About 255 feet of piping in all at 
12s. per foot run. ... Р one iss see 


Feed Piping.—The feed piping to consist of 3-inch 
cast-iron piping with connections to two steam pumps, 
water moter, water heater, and economiser. The bends to 
be of copper. About 360 feet of piping in all at 1s. 6d. 


£154 


£27 


chases, steam traps, &o. The whole 


Valves.—The valves to consist of six 8-inch and three 
33-inch steam, three 16-inch and three 7-inch exhaust, 
also 20 valves 4-inch, 3j-inch and 23-inch, for feed, &c. 
Steam and feed tested to 350 Iba. Say about 35 valves, 


all sizes, at £5 а valve all round £175 
£533 
To cover steam traps, water meter, drain pipes, 
chequer for pipe chases, hangers and brackets, 
packivg rings, Аай a bolts, nute, washers, &:. Allow 
933 per cent. of £532 ave ius Т Bees | gs 178 
£710 
Special drawing office work, allow 74 per cent. on £710 53 
Erecting, &c., allow 333 per cent. on £710  ... гей 287 
£1,000 


Water Storage Tank.—The water storage tank generally 
forms the roof tothe pump room, and a usual size is 45 
feet x 18 feet x 4} feet deep. It ія generally constructed 
of strongly bracketed plates with machined joints and the 
necessary facings for delivery pipes, &c. A water level 
indicator with pulleya, weight and chain, is fixed in a position 
where it can be readily seen, or-a Bailey’s pneumatic gauge 
may be used. A wrought-iron ladder to give access to the 
tank and a fire hose fixing are required. 

Pumps.—The usual practice now is to put down a steam 
and an electric pump for the boiler feed, and to also fit each 
boiler with an injector. The tank is kept filled by means of 
a small electric centrifugal pump arranged with a float con- 
troller switch to start and stop the motor automatically. 

Feed-Water Heater.—There are several makers of this 
useful piece of apparatus, and the quotations generally come 
within a few pounds of each other. The quality of the water 
is the principal factor in deciding on the type. The 
ingenious indented Row tube gives an enormous heating 
surface in little room, bat with dirty water the older fashioned 
Berry heater would probably be preferable. 

Engines. — The generating plant is divided into 
three unite, ав this is preferable to having only two 
generating sets and a number of spare engine paris, an 
armature, field ooil, &c. In case of breakdown the station 
engineer should be in a position to get a now set to work at 
once and not have to wait until the broken part is replaced. 
The want of confidence, which is still c istic of the 
general public of this country, is due in great measure to the 
Biggardly way in which spare plant has been treated. The 
extension units of plant should be about twice as large as 
those firet installed. 

Some engineers still prefer to start up a station on the two- 
wire, and, as soon as convenient, change over to the three- 
wire system. If this is done, then the first dynamos laid down 
must be wound for 220 volta, and а balanoer can, if preferred, 
bə dispensed with. One method, which was first introduced 
at Lancaster, is to have a dynamo with two windings ; 
another method introduced recently is to couple two dynamos 
to one engine ; whilst another is to have the dynamos wound 
for the full 440 volte, and use a transformer temporarily to 
give the lower voltage. It is, of course, always possible to 
get any voltage from the cells by simply arranging them in 
the n order. Most stations nowadays start with a 
good load, and seeing the great advantage of automatic 
regulation which is given by the balancing transformer, 

rhaps the best way after all is to wind the dynamos for the 

ull voltage of 440, have the battery arranged in two halves, 
one оп each side of the middle wire, and depend entirely 


‚ on а balancer for the regulation 


Theoretically the size of the balancer may be said to be 
equal to about ;';th of the running output of the station, 
but as emall units are apt to be a nuisance afterwards, it is 
advisable to look well ahead when deciding on the size 
(this also applies to the booster), say, to the time when the 
station will have twice the amount of plant which is first 
laid down. 

Balancer.—The output of the balancer may therefore be 
taken at ith of the running output of the station when first 
erected. Thus for 9,000 8-с.р. lamps fixed there are three 
dynamos of 90 Kw. each, one being 8 Each side of the 
balancer will therefore be made largo enough to deal with 
82 amperes 220 volts = 18 kw. The question of whether 
to use two separate armatures or have two windings on a 
single oore is generally answered in favour of the first 
method, because by having separate fields the two sides 
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may be easily and cheaply adjusted. A machine with the 
two windings on one oore is, of course, cheaper so that if 
money is tight this gives an opening for a small saving. 

Воозівт. —Зіпое it was first introduced by Messra. T. Parker, 
Limited, the method of separately boosting ap the voltage 
for charging purposes has come rapidly into favour. It is 
undoubtedly the most scientific method, b2cause speeding up 
an engine means poor governing, whilst a long range on the 
dynamo fields gives a more expensive machine and low 
efficiency when running on lights direct. One arrangement 
of booster is given by having a motor direct coupled to one 
dynamo, the cells being charged all in series, but two 
dynamos are generally coupled to one motor, the cells being 
charged in two sets. As in the case of the balancer, where 
there is one motor and one dynamo, the windings can be 
placed on a single oore, this being cheaper as the armature 
reaction is neutralised. On account of the fixed ratio, 
however, the reduced voltage at commencing a charge has 
to be obtained by means of an expensive resistance in the 
main circuit. 

Sometimes the balancing set and the booster are all 
coupled together, the balancing a:matnres acting as a 
motor for the booster. As many as four armatures are 
thus coupled in line, the two middle ones forming the 
balancer and the two outers being booster dynamos. This 
arrangement gives a long straggling piece of apparatus very 
liable to vibrate badly, and probably the method 
is to have the two mashines entirely separate. 

Swstchboard.—From very small beginnings the switchboard 
has grown and grown until it is now relatively the most ex- 
gn piece of apparatus in & central station, there is, in 
act, a distinct tendency to go too far in this direction of 
elaboration. In the opinion of some the ideal arrangement 
is a skeleton board auch as is in use at Manchester. It does 
not look pretty, but there is a utilitarian appearance about it 
which appeals to the engineer. 

The board should be placed on the wall of the engine 
house with a room—preferably the testing room—imme- 
diately behind so that there is good daylight on each side. 

A switchboard for a continuous current three-wire system, 
220-volt lemps, with three generating units and, say, five 
circuits, and costing, вау, £1,000, would be made up some- 
what as follows :— 

Dynamo panels i з; ds .. #200 


Feeder panels eee о кз eae i 300 
Balancer booster panel. n aes eos 100 


Battery panel e bis "T eos ui 50 
Main switchboard connections including those between 

board and machines jac "T ie eo 100 
Wozks' switchboard for lighting and power m 75 


Wattmeters and recording voltmeters ... ect eoe 100 
Erection on site ... бег - iss ose -— 75 


£1,000 
As а rough guide the following figures may be taken :— 
£2:8 per kilowatt of plant installed. 
£1'2 per point or per connection on the board. 
£4:6 per square foot of superficial area including frame. 


(To be continued.) 


Electrostatic Measuring Instruments.—For many 
practical reasons, electrostatic instruments offer pre-eminent 
advantages in the measarement of high pressures ; they soffer, 
however, from the tendency to spark across, on account of 
which the parts have to be placed во far apart as to greatly 
weaken the measuring forces. According to the American 
Electrician, Prof. Elihu Thomeon proposes to overcome this 
difficulty by enclosing the instrument in a glass bulb, 
exhausted of air to a very high degree, so that the sparking 
distance for a given pressure is very much reduced, The 
vanes and quadrants can then be brought very closely 
together with safety, greatly increasing the sensibility of 
the instrument and reducing frictional errors, while the 
whole instrument can be of stronger construction, The 
pointer and scale are, of course, enclosed in the bulb, as well 
as the inductors, &o. The device is covered by a patent, 
which broadly claims the enclosure of measuring instruments 
їп vacuo. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. 1899. 


Compiled expressly for this journal by W. P. Тномрвок & Co., Electrica] Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


22143. “Improvement ín electrical accumulators.” H. C. H. Т. Lodanb. 
Dated November 6th. | 

22,169, “ Improvement in continuous current eleotricity meters.“ E. Scharf. 
KER. Dated November 6th. 

20,164. Elec: ro-magnetio ignition device with revolving armature for gas 
petroleum and similar motor engines.“ W. P. Тном:вон. (F. Sturm, Germany.) 

22,181. "Improvements in or relating to electric taxametere.” E. JoHANSSOY. 
Dated November 6th. 

22,212. "Improvements in electric switches." C. Woop. Dated November 7th. 

22,260. "improvements in and relating to submarine telegraphy and appa: 
ratus for use in connection therewith.” H.H.Lakxz. (J. B. ‘et, United 
States.) Dated November 7th. (Complete.) 

22,767. “Improvements in or relating to electric light fittings." H. Нил. 
Dated November 7th. 

22,271, “Improved manufacture of electrical heating appliances of high 
electrical resistance capable of sustaining high temperature.” A. Voor. Dated 
November 7th. 

22,291. “А new or improved system of telegraphy." J. G. Lorrain. (F. 
Bedell, United States.) ated November “tb. 

22,298. “Improvements in electric traction.” W. A. Bonus and H. E. Surrn. 
Dated November 7th. 

22,297. "Improvements in roller gearing and transmission dynamometers." 
T. Foster. Dated November 8th. 

23,298. “ Improvement: in aud connected with electric railways or tramways.” 
T. Scorr. Dated November 8th. 

22,808. “Improved means for guiding collecting trolleys on to overhead 
electrica] conductors.” І. Dixon. Dated November 8th. 

22,806. “Improvements in and relating to electric aro lamps." C. C. Ripixas, 
Dated November 8th. 

22,308. “Improvements in telephone switchboard oable." А. WHALLEY, 
Dated November 8th. 

22918. ' Governor relay or speed controller for steam engines, especially 
adapted for controlling large engines for eleotric light and power stations." 
R. WiLsy. Dated November 8th. 

y ord “Improvements in electrio arc lamps.“ С. Counwzwx. Dated Novem- 

r Bth. 


22,858. N in oentral battery telephone exchange systems with 
call wire.“ P. H. Col x. Dated November 8th. 

22,838. “Improvements in electrical switches.“ Eversp 4 Co., LIMITED, 
and 8. EvERED. Dated November 8th. 

22,384 “Improvements in and relating to chemical electrical excitants." J. 
Post. Dated November 9th. (Complete.) 


ио “ Electrical influence machines.” W. R. PipokoN. Dated November 


92521. “ Pup nene relating to electric igniters.” A. H. C. GiBsoN and 
W. Wricut. Dated November 11th. 

22,525. New or improved means for placing, removing, and cleaning incan- 
descent electric lamps.“ H. J. HApDAN. (E. E. Simms, United States.) Dated 
November llth. (Complete.) 

22,588. “Improvements in systems of electrical distribution." Тнк BRITISH 
THOMSON-Houston Company, LIMITED. (C. P. Steinmetz, United States.) 
Dated November llth. (Complete.) 

22,584. Sooners in means for generating alternating electric cur- 
rents." THe BnirisH THoMson-Hovuston Company, Limitep. (С. P. Bteiz- 
metz, United States.) Dated November llth. (Complete.) 

92,585. “ Improvements in starting rotary electric converters.” THE BRITISH 
Тномвом-Носвтох Company, Limitep. (W. B. Potter, United States.) Dated 
November llth. (Complete.) 

23,596. “Improvements in electric circuit changers.” 
THOMSON-HousTton Company, Luren. (E. Oxley, United States.) 
November lith. (Comp'ete.) 

99,544. “Improvements in collectors for electrio railways.” O. KInSTEIN. 
Dated November 11th. 

92,552. ' Improvements in electric glow lamps." F. W. ScBRoEDERB, A. COUCH, 
and P. W. Moran. Dated November llth. 

29,554. "Improvements in processes and appliances for obtaining carbon 
suitable for eleotrical and other industrial purposes, such as the manufacture 
of eleccrodes and calcium carbide, and at the same time obtaining a superior 
quality of pitch.” L. GASTER. Dated November lith. 

22,556. Improvements in ard connected with electric bell pushes and light 
switches and other articles.” W. G. Hicks. Dated November 11th. 


Тнк BRITISH 
Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. Р. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1899. 


4,088. * Аи improved method of, and means for, holding the bases ef eleotrical 
fittings within haxes, or upon other surfaces.” Р. Bathurst. Dated February 24th, 
1898. Relates to means for fixing the bases of electric fittings within boxes, or 
upon surfaces without the necessity for turning. The surface to which the base 
is to be attached is formed with a boss or projection, on to which a shouldered 
sleeve screws. The base is bored out so as to fit over the sleeve, and is secured 
by ascrew. This screw may be soldered or otherwise fixed to the sleeve, во 
that both may be removed together. 4 claims. 


4,621. "Improvements In electric aro lampe." А. Р. Spooner. (P. Vasela, 
Frames. Dated February 24th, 1898. Relates to arc lamps. Au escapement 
lamp for continuous or alternating current is constructed as shown. The 
heavier upper carbon holder is hung by acord, which passes round pulleys to 
the lower holder. The pulleys are carried in stationary bearings. The puey is 
connected by a ratchet wheel with a par on an adjacent toothed wheel, which 
is geared to a shaft carrying a fan and a star wheel. The pulley is carried by a 
lever fulerumed in the frame and movable between stops by the core of a 
shunt solenoid acting in opposition to a spring. The lever also has a finger 
which engages and stops the star wheel in the position shown. The arc is struck 
by the lowering of the pulley and the lower carbon, when the core of the 
solenoid rises in consequence of the carbons coming in contact. Feed of the 
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carbons occurs when the core is pulled down sufficiently to free the finger from 
the stop wheel. The arc is surrounded by a small globe supported by the side 
tubes. З olaims. | 
4,038. ''improvemente in apparatus for travelling through or conduits 
more ну intended for use in threading thro electro conductors.” 
Н. Edmonds. Dated February 24th, 1698. Relates to the insertion of a rope in 
в pipe or conduit applicable for threading through conductors. Two blocks are 
connected together by aspring and rod, which is attached to the block and slides 
through the block. The rod is grooved to receive a guide-feather, and has an 
enlarged end. Ropes are attached to the block, and after passing over pulleys 
on the block, return through guides on the block. The blocks are provided 
with spring arms or brushes which grip in one direction өшү. The spring con- 
nection between the blocks may be replaced by a double solenoid containing a 
sliding core; an extension on the solenoid carries a pair of wheels set at angle 
to each other and provided with notches and pawls to allow of rotation in one 
direction only. The extension on the core carries a similar pair of wheels. 
The current is switched from one solenoid to the other alternately. 2 claims. 


4,646. ‘‘Improvements in apparatus for magnetio testing.” J. А. Ewing. Dated 
February 25th, 1898. The magnetic qualities of different specimens of iron or 
steel are compared by observing the different mechanical forces necessary to 
remove turned specimen rods from a magnet, against which they are applied 
sideways. The magnet may be an electro-magnet, used with & constant mag- 
netising force, obtained by supplying a measured current to it, or by adjosting 
the current until a standard rod is detachable by its proper determined force. 
In the apparatus shown, the t / ps of the pole-pieces of a straight electro-magnet 
are respectively rounded and notched to receive the turned specimen which, in 
testing, is detached from the rounded pole only. Distance pieces may be used 
to prevent actual contact. A beam is supported by two pointed screws in & 
locating hole and slot in brackets projecting laterally from the pole-piece, and 
carries a part through which the specimen passes. The beam is graduated, and 
carries a sliding weight to show directly magne ic inductions. A reversing 
switch and a rheostat for the magnetising current, and an adjustable stop for 
the beam, are provided. 4claims. 

4,078. “improvements in insulation of wire fer electrical purposes.” С. E. 
‘Mearson. Da February 25th, 1898, Conductors are insulated with a solu- 
tion of celluloid or pyroxylin with colouring matter, such as cobalt blue, or 
other suitable material in powder form. 1 claim. 


4,746. ''Method cf and means for measuring the work performed in a rotary 
phase current system.” Siemens Bros. 2 Co., Limited. (Siemens and Halske. 
Aktiens Gesellsohaft, Germany.) Dated February 25th, 1898. Relates to energy 
meters. In electro-dynameters and motor meters for three-phase alternating 
currents, two pressure coils are connected mechanically together and move in 
two fields produced by maiu current coils arranged so that their effects are 
additive. А star connection between the three mains is made through three 
non-inductive resistances, two of the connections including the pressure coils. 
These resistances are usually equal, but may be adjusted to compensate for 
inacouracy in the relations of the coils. In the arrangement illustrated, two 
field coils inserted in the main oppose the magnetic action of the other coils, 
which are inserted in the mains connected with the respective pressure coils. 
In other arrangements, the main includes no fleld coil. Each of the other mains 
may include two fleld coils, one of which has twice the number of turns con- 
tained in the other, and which are placed so that the pressure coil is in a fleld 
due to the sum of the effects of the large coil in the main and the ка! one in 
the main; the other coils are related similarly. In a modification of this ar- 
rangement, the large and small coils in each main are replaced by single coils, 
placed so as to act on the two pressure coils unequally. In a tbird arrange- 
ment, the mains contain equal field coils, but each part of the movable 
armature has two windings; one of these in each part of the armature is 
between the main and the star connection. The other windings, situated in 
the fields due respectively to the currents in the mains are respectively 
between these mains and the star connection, and oppose the action of the 
windings connected with the main. 2 claims. 


4,047.  '' Improved means for oounterbala the frictional resistance in alter- 
natiug current motor motors.“ Siemens Bros. & Co., Limited. (Slomens 2 Haleke 
Aktien Geseliechatt, Germany.) Dated February 25th, 1898. Relates to energy 
meters. Induction motor meters for single or polyphase alternating currents 
are provided with additional windings to balance their frictional resistances. 
The invention is applicable to meters having conducting drums rotating between 
stationary cylindrical laminated iron cores and the poles of laminated iron 
rings. Inthe meter shown, two poles have windings carrying the single main 
current, and two others have windings connected between the mains and 
carrying a current, which is made to differ 90 in phase from the main current 
by a bridge arrangement described in Specification No. 2,559, a h. 197. The 
additional winding is connected through an adjustable resistance with the ends 
of a resistance in the main circuit. These resistances may consist of a single 
wire with an adjus'able connection between its ends. The pressure coils induce 
& current in the circuit, and the adjacent pole is thus magnetised, when no 
current is passing in the main circuit, to produce a starting moment nearly able 
to overcome the frictional resistance of the meter. When current is passing in 
the main circuit, the inductive action of the coils on the wioding is balanced by 
the connection of this with the main resistance. 1 claim. 


4,701. ‘“‘improvements in electric controlling and regaiating apparatus.“ 
W. tmmott. Dated February 26th, 1898. Relates to a means for controlling the 
light from lamps, such as theatre lamps. supplied with alteroating current. 
An impeda-ce coi! divided into sections is included in the circuit, and a switch 
is provided for varying the number of sections in the circuit. In one arrange- 
ment, the impedance coil is of the construction described in Specification, No. 
21,236, of 1896, and its sections are connected to the contacts of aswitch. Ina 
modified arrangement adapted t» be operated by clockwork or otherwise for 
advertising purposes, a rotary drum fitted with contacts rubs on circularly- 
disposed contacts. 1 claim. 


4,764. ‘improved and apparatus for tanning by the aid of slectricity.” 
N. È. Andersen, J. А and Н. T. Zerener. Dated February 26th, 1898. 
Relates to an electrical tanning process in which the skins are slowly rotated 
in a plane at rigbt angles to the d rection of the current, which is reversed at 
frequent intervals һу acommutator. The skins are held by hooks carried by 
flve bars supported by spiders upon the shaft. Rotation is effected by & worm 
&nd wheel driven by bevel gearing from the main shaft. At each end of the 
tank is an electrode parallel to the plane of the skins. When treating the hides 
with thin liquors it is unnecessary to rotate the supporting frame. 3 claims. 


4,812.  ''improvements in or connected with alternating current electric 
motors." A. Heyland. Dated February 26th, 1898. Relates to motors in which 
the speed of rotation can be varied by changing the nua ber of poles. For 
this purpose, the winding of the inducing element is divided into two part», and 
these are connected to a switch, so that the direction of current through one of 
them may be reversed at will. The winding may be further divided to obtain a 
larger number of poles. The short circuited rotating element has its windirg 
in two or more sections, connected to the short-circuiting rings in parallel. In 
оте arrangement the induced currents in the two sectio is flow in the same 
direction in a two-pole ficld and in opposite directions in в four-pole field. Sec- 
tions of the winding may overlap one another at an angle. In another arrange- 
ment the sections of the winding are connected together through starting 
resistances. 3 claims. 


4,819. *'*A method of electrically heating materiale in closed chambers and 
apparatus for that purpose.” Electric Reduction Company, Limited. (W. T. Gibbs, 
Canada.) lated February 26th, 18908. A closed furnace is provided with one or 
more rods, supported above the materials to be heated by blocks of carbon or 
other material and made ineandescent by the passage of current through them. 
Plugged openings and a tube are provided for the introduction of materials and 
removal of products. The materials are thus heated by radiation only, for 
fusing, volatilising, decomposing, or otherwise acting on them. 2claims, 


4,929. ''improvemente in or relating to electrio railway conduits and on- 
duolors." A. J. Boult. (К. Sayers, Belgium.) Dated February 28th, 1698, The 
conductor is made in lengths, and carried in a trough of paper pulp and bitumen, 
or other insulating material. The trough and a steel section are carried near 
another section by cross-bearers in a sheet metal casing through which water 


. drains away. А cover-plate affords access to the casing. The section may be 


a rail, as shown, ot may contain an insulating trough for a second conductor. 
Current is collected from the conductor by wheels held up by spring levers on a 
trolley carried by rails which may be insulated and used as return conductors. 
The trolley carries a conducting vertical blade, enclosed in insulating 
material in & steel casing, which projects between the sections and is con- 
neoted by cords with the car. Where conduits cross, the insulating troughs 
and conductors are interrupted by slots only. At points the insulating trough, 
conductor, and trolley rails, are placed in a sheet metal casing, slotted at the 
top and movable laterally below the slotted top of the outer fixed casing &bout 
a pivot at one end. In order to give room for this, the trolley rails are lower at 
the points, short inclines being provided at the ends of such parts. 6 claims. 


5,766. ''improvements In a method of and means fer making connection betwees 
an underground condactor and a vehicle motor." Н. L. Butler. Dated March 9th, 
1898. Relates to electric railways and tramways on a road contact system with 
switches thrown by magnets on the vehicle, and more especially to conductors, 
switches, and collectors. Reference is made to Specification No. 1,498, a.p 1898. 
The switches are contained in segmental boxes pivoted in frames secured to 
the rails, &c. These boxes are preferably made in two halves, and the lead 
from the main is brought in at the pivot. The circuit is completed when the 
box is lifted by a weighted flexible strip, which is connected to a block or to side 
projecting logs from which current is taken by the collector. A second pro- 
tecting casing may be provided inside the box. If an insulated return is to be 
used, the switch arrangements are duplicated into the positions shown simulta- 
neously with the engagement of lateral pins with guide bars, which thus 
automatically tip and discharge the bucket. 6 claims. 


6,823. ‘improvements in and in connection with underground conduit electric 
raliways." E. Weyi-Dia. Dated March 9:h, 1898. Relates to electric railways 
and tramways on a conduit system with insulated contacts and mechanically 
operated switches. A long collector or slipper travelling in the conduit de- 
presses the end of the lever and completes the circuit at the soring contacts to 
the main conductor. A spring or weight returns the lever which ia pivoted, and 
passes through a flexible water-tight diaphragm. In а modification, the lever 
18 arranged to work horizontally. 3 claims. 


6,022. “improvements in primary voltaio or gavianic batteries." P. Latargue 
and E. Drouet. Dated March Iich, 1898. The plates or electrodes consist of a 
split tube of zinc having a metallic strip fixed to it and a perforated carbon tabe 
having a central perforated diapragm. The tube is fitted axially in a porous 
cell by means of aring. The lower part of the tube and the space between it 
and the porous vessel is packed with fragments of gas-retort carbon. Inthe 


"n 


upper part of the tube is a carbon plate which is held in place by a wedge, and 


in this same part is placed a quantity of potassium chlorate. The electrolyes 
are sulphuric and nitric acid respectively, the latter being used in the porous 
cell and the former in the space surrounding the zinc. In a modification the 
carbon electrode is in the form of a rectangular block having on each side of it 
carbon rode, and all held in place by a ring. The space between the carbon and 
the porous cell is packed with crushed or granu!ated carbon. Holes are made 
through the upper part of the block and serve for the introduction ot the potas- 
sium chlorate and nitric acid. When the cell is in use, one of the holes may 
18 and a fine glass tube serving as a gas exit may be placed in the other 
ole. 1 claim. 


6,024. “improvements in and relating to conduits for electric cables.” W. 
Sykes. Dated March lith, 18:8. Conduits are formed of earthenware, &c., 
sections in which a number of circular tubes are formed parallel. The sections 
fit by spigot-and-socket joints on to and into which have been cast linings, pre- 
ferably of bituminous material. The casting is done by means of steel dies 
with centring projections. When thetubes are fitted without previously formed 
joint liners, a centring mandrel is employed and the joint is made good with 


cement. Ina further modification the ducts may be in the form of troughs 


which are filled with bituminous material and covered with tlat lids after the 
cables have been laid. The lining composition preferred consists of gas tar, 
pitch, sulphur, and ground limestone boiled together. 8 claims. 


6,026. ‘improvements in and relating to draw and junction boxes fer electric 
mains.” W. Sykes. Dated March lith, 1898. Junction boxes for use with 
conduits or armoured conductors are formed in sections which may be built up 
in position. One form is described in which a bottom tray is formed with a 
central cavity for the junctions or other necessary ap tus, & water or 
drainage ring, and an outer flange. The flanges and sides of the cavity are 
grooved to receive the cables, and the lower part of the body is ved to fit 
over the cables. The upper part ої the body is provided with а lid fitting by 
means of bitumen screws and a washer as described in Specification 
No. 7,498, A. p. 1893. The lid may have a m tal surface and key recesses in a 
surrounding protective collar. One or more branch connections may be 
formed. The shape of the tray may be modified,.and the whole bot om part 
may form aconduit section, or the part may be built on to an open conduit 
section when adapted for drawing through. In the case of service boxes, the 
bottom section may be plain and a screw lid without the metal surface 
employed. 8 claims. A 


6,068. ''Apparatus for transmitting motion to a distance by means ef. electrical 
energy." Siemens Bros. 2 Co., Limited. (Siemens 2 Halske Aktien 
Germany.) Dated March llth, 1899. Relates to improvements upon the appa 
ratus for transmitting motion to a distance described in Specification No. 8,041, 
A D. 1897. Instead of the transmitter and receiver being alike, the desired 
differences in phase or amplitude may be produce4 at the distant point by suit- 
able means at the transmitting point, such as the Inclusion or exclusion of ooi s 
іп а transformer. One arrangement for a three-phase current sy tem consists 
of a generator, the transmitter and the transformer. The coils of the trans- 
former are divided into sections, and these are connected to contacts similarly 
lettered on the transmitter. The transmitter has six radial arms rubbing over 
six rings connected to the coils of the receivers. Under these conditions any 
movement of the transmitter which requires very little energy will be repeated 
by the receiver. Іа modifications, the transformer may have a secondary 
winding which is connected to a distant point, or the transformer may be 
arranged for other than three-phase currents, and may be adapted to produce а 
rectilinear motion. 1 claim. 


6,135. “ Improvements in electric Incandescence lampe." W. Nernst. Dated 
March 12th, 1898. Relates to incandescent lamps. Rods or filaments which 
b:come conductive only when heated by auxiliary means before they can be 
rendered incandescent electrically, as described in Specifications Nos. 19,494 
and 3,470, д.р. 1897, are now made of an oxide such as zirconia, magoetr ia, or 


thoria mixed with a large or small proportion of a: other oxide or other sub- 


stance, yttrium, cerium, erbium, and didymium oxides, boric acid, calcium 
chloride, and tungstic acid be ng me: tioned for this purpose. It is stated that 
such bodies can be heated by a match flame sufficiently to become incandescent 
with 100 volts. 3 claims. 


6,145. “‘ Process fer hardening and 5 tenacious the active mass ef 
electric accumulators.’ R. von Barby. Dated March 12th, 1898. Secondary 
batteries.—The active material is hardened and rendered tenacious by mixing 
it, i.e., rcd lead, with pure water, half drying the mixture, and then exposing it 
to the vapours of indigotin, acetic acid, phenol, alizarin, pyroracemic acid, or 
ОЕР organic sub tance capable of forming compounds with the lead oxide. 
1 claim. 


6,350. “Improvements in or connected with the manufacture of carbon fer 
electrio aro lamps." J. J. Waddington. Dated March 15th, 1898. Б elates to arc 
lamps. Carbons are provided with cores of plaster of Paris, or of a mixture of 
this with strontia and carbon dust, or with soda, or of other materials, to increase 
and colour the light produced, and so render it more suitable for certain photo- 
graphio purposes, or more capable of penetrating fog when used as a search 
light. The material may be made into a paste with water and rammed into 
holes bored in the carbons. 1 claim. 
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possible to obtain by working tramways electrically. The 
figures showing cost per car-mile and ratio. of expenses to 
receipts are, as everybody knowa, not easily obtainable, 
Where they are accessible we have included them, but in a 
number of cases it will be observed that the accounts for a 
complete year are not yet made up, as the systems have not 
ben long in operation. Next year, and in future years, we 
may hope that not only will there be at hand the working 
costs, KO., of tramway systema, bat what will be even 
more important to some minds, viz., the figures showing the 
results attending the practical operation of municipal com- 
bined lighting and traction stations in full working. 


It is, of course, understood that, above and bayond the 
systems which are now particularised, there are a host of 
towns in the country which have passed municipal electric 
tramway schemes; these are now baing planned, and will 
shortly be in course of construction, but they have not 
reached that stage at which any particular details are avail- 
able, or at any rate of especial value. The game remark also 
naturally applies to numerous echemes which are in the pro- 
motion, and even perhaps the construction, stage, in the 
hands of private companies, 

We need hardly indulge here in fancy dreams of what the 
future has in store for the electrical engineering industry, 
and, in consequence, for electrical engineers personally. This 
was sufficiently marked out in Mr. Philip Dawson's interest- 
ing article in our last issue, the reading of which must have 
given young engineers a very rosy view of the land of 
promise, and made them feel glad that they were born. 


That the promise of the future is very largely wrapped 
up in electric traction is again proved, if any further 
proof were necessary, by the very numerous and im- 
portant applications which are now being made to Par- 
liament and the Board of Trade for sanction. In 
another part of this issue, we have brought together, so 
far as is possible at the time of writing, a few general notes 
denoting something of the cbaracter and extent of the. 
various schemes, The list is not complete, but a study of 

I) 
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it is interesting as conveying a general idea of some points 


which will be raised in connection with electrical. legislation 


during the session, Tramway and light railway applications 
are very plentiful; more so, we imagine, than electric 
lighting schemes. Private enterprise claims a very large 
share of the lighting schemes, and this is only what 
might be anticipated now that the larger boroughs have their 
installations working. With the smaller districts we can 
think of nothing better than that where possible several 
of them should be under the control of one company, and 
supplied from the same generating station, unless munici- 


palities can make equitable arrangements for furnishing - 


current on a similar system. This latter is a source of pro- 
fitable and convenient supply, to which a number of towns 
are directing their attention, as is evidenced by several of 
the applications referred to. The question will, doubtless, 
be controverted somewhat, particularly as the country is 
now pretty well studded with proposals brought forward by 
private companies, bat the result ‘will be favourable to 
municipalisation if Parliament adheres to ita policy of 
municipal protection and favouritism. 

The large electric power distribution schemes have in- 
creased in number, and the supply of electricity in bulk, with 
the compulsory purchase of land, laying mains through other 
districte, together with the question of private and municipal 
competition in electricity supply, are among the matters 
which will require serious consideration. The very impor- 
tant question of municipal trading will be re-introduced, for 
there are numerous clauses in which powers are cought for 
the manufacture, supply, &c., of electrical fittings and 
apparatus, For the best interests of the industry, we hope 
that the proposals will meet with a dismissal as summary as 
was given to some scores of such applications last session. 


In electric railway traction we find, among others, the 
scheme of the Mersey Railway Company to adopt electrical 
working. This proposal has been on the cards for a long 
time now, and at the present moment the board has 
relegated it to the care of Sir W. H. Preece and Major 
Cardew as advisers. Although nothing may be immediately 
accomplished, we imagine that some practical scheme will 
not be long delayed. Then there is the “lightning ex- 
press " railway scheme for Manchester and Liverpool. 


The City of London Electric Lighting Company is pro- 
moting а Bill to provide for the new generating stations 
which its daily increasing business renders compulsory in the 
immediate future; and its prospective competitor, the 
Charing Cross Company, seeks various powers in connection 
with its proposed West Ham station, from which cur- 
rent will be supplied for its City business, when it gets to 
work. 

These few remarks may serve to show that matters of sur- 
passing interest are on the sgenda for settlement. The 
experience of previous years inclines us to fear that a number 
of the applications may never get beyond the paper stage; 
but allowing for a good percentage of failures, the outlook 
indicates a continuation and even an aooentuation of the pre- 


vailing activity in every branch of the electrical profession. 


Assuming the readiness and fitness of works to cope speedily 
with large contracts, and the absence of labour troubles, the 


next few years ought to be very satisfactory from every point 
of view 


| Тнк attendance on Friday was very 
E small—altogether disproportionate to the 
value of the papers, and a sorry contrast 
to the numbers that attended the Dinner the previous week. 
Dr. C. H. Lees presented two papers, the second being the 
complement of the first (1) “On the Oonductivities of 
Certain Heterogeneous Media for a Steady Flux having a 
Potential ;" (2) “On the Thermal Conduotivities of Mixtures 
and of their Constituents.” In a few “brief but well-chosen 
words,” he explained the resulta of what is really a bard piece 
of mathematical work, of wide application, and of practical 
importance. The papers were not read in full, but from the 
short account of them given by Dr. Lees we gather that they 
deal with the general case of conduction through a medium 
constituted of a mixture of definite proportions of substances 
who:e individual conductivities are known. In the parti- 
cular instance chosen by Dr. Lees, the problem is to determine 
the conductivity, for heat or for electricity, of a liquid mix- 
ture of two constituents present in fixed proportions, With 
a few exceptions, which must be disregarded, the conductivity 
may be taken to lie somewhere between the conductivities of 
the constituents. As the result of certain experiments, Dr. 
Lees finds that in a particular case if b is the conductivity 
of a mixture, whose constituents have conductivities Ei. Kk, 
in the proportion pi, p, where p, + р, = 1, the equation k = 
P, ki + p, Ё. gives too low a result; and the equation 
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gives a result too bigh. This means that a mixture can 
neither be represented by alternate parallel layers of the two 
substances, nor by a chequer- board arrangement of conductors, 
passing from one potential face to the other. In other words, 
it is represented neither by a “series” nor by a parallel“ 
network. Dr. Lees next considers the case of conduction 
through a structure of small cubes, each set diagonally to the 
stream- lines, one half of each cube on one side of a diagonal, 
being of one substance, the second half of the cube being 
of the second substance. The integration for the conductivity 
in such a case is a very pretty problem, and leads to the 
equation k = V k, кз, or more generally, k = k;?! ky; this 
agrees much more closely with the experimental results than 
do the other formule. As we have not yet had an opportunity 
of seeing the paper, we are not in a position to criticise 
the argument. It appears to us, however, that the case taken 
by Dr. Lees is again only an approximation, an approxi- 
mation which might have been arrived at almost a priors. 
For since the arithmetic mean of two unequal positive 
quantities, their positive geometrical mean, and their 
harmonic mean, are always in descending order of magnitude, 
it is evident that when the arithmetic mean gives a result 
too low, and the harmonic mean a resalt too high, the 
geometric mean will be a closer approximation than either. 
The discussion elicited a point of interest to electricians, $.e., 
that the formu! were cf direct application both as regards 
“capacity” and “dielectric resistance” to mixtures of two 
ог more dielectrics. If у ＋ 2 T .. . = 1, the 
moet useful form of the equation is of course 


log. k = p log. Е, + ra log. ka + ру or. А oe.. 


Train Electrie кп „—А New York exchange says that 
the Atchinson, Topeka and Santa Fé Railway will be lighted 
by electricity generated from dynamos on the car axles, and 
the locomotive headlights will be supplied from the same 
source. Each car will have a separate plant, consisting of a 
dynamo and storage batteries, and the full train will have 
electrical equipment equal to over 4,900 c.P., exclusive of 
the locomotive headlight. These trains, it is said, will be the 
longest solid axle-light ones in the world, and will be the 
first to oarry so large a lighting service derived exclusively 
from the car axles. 
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SOME NOTES ON ROTARY OONVERTERS, 
WITH SPECIAL REFERENOE TO THE 
EXTENSION PLANT OF THE CHICAGO 
EDIBON COMPANY. 


Br A. О. EBORALL. 


(Continusd from page 880.) 


ANOTHER disadvantage connected with the employment of 
this method of peri from the polyphase side is, that the 
machine ia just as likely to synchronise at the wrong as 
not. As the direct current sides of each rotary have to be put 
in parallel, it follows that all machines must have а definite 
larity, which must always remain the tame. It is there- 
ore necessary, when starting up in this manner, to have a 
e-indicator on each direct current panel of the switchboard, 
and if this indicates that the machine has come up to 
synchronism at the wrong pole, the rotary will have to be 
re-started, and the direct current side left open until the 
polarity is right. 
In order to reduce the starting currents taken by rotary 
converters when starting from the polyphase side, an 
ase induction motor can be arranged to bring 
This motor must have an out- 
„ and is 


stator of this auxiliary motor must be wound to have fewer 
p than there are on the rotary, in order that the latter may 

brought somewhat above synchronous speed by the direct- 
coupled motor. The rotary would be started by connecting 
the motor to the low pressure polyphase bus bars, allowing 
it to bring the rotary above synchronous speed, then exciting 
the latter from its own direct current side, or from the 
direct current bus bars if other machines are running, 
which would cause the speed to drop somewhat, and 
which, if not sufficient, could be still further diminished 
by means of a friction brake on the shaft, or by loadin 
the di current side. The rotary converter woul 
then have to be synchronised, and then switched in. 
This method of starting also requires the решш 
of pole indicators in case the sub-station to be 
wholly shut down and re-started again, but is far better 
_ than the method described above, the principal objections to 
it being the increased first cost, and increased complication to 
an already complicated business. 

It appears to the writer that in sub-stations in which two 
or more rotaries are at work, the best means of starting is to 
employ this method in con junotion with a small accumulator 
battery. One or more of the rotaries (but not all of them) 
would be provided with auxiliary induction motors, in order 
to start the sub-station plant initially, and the remaining 
rotaries would be started up from the direct current bus bars 
as they were required, the accumulators being charged from 
. these bus bars at convenient times. The capacity of the 
battery would not need to be greater than 10 per cent. of the 
output of the largest rotary, at the outside, and the lightin 
and ventilating of the sub-station could be done from it i 
desired. 

From the above remarks, it will be seen that if it is laid 
down that the converting plant shall be capable of starting 
from either side—an absolute necessity in nearly every cage—- 
this can only be attained when rotary converters are used, by 
the employment of complicated switch gear and experienced 


o 

The next question to consider is that of parallel running, 
and it is one of the most important connected with the 
employment of rotary converters. Satisfactory parallel run- 
ning of these machines depends almost entirely on the 
design of the generator engines, and to a much greater extent 
than is the case with ordi alternators. It may be said 
at once, that if the engines are unsuitable for the p 
there is bound to be trouble in the sub-stations, due to 
hunting of the converters, and to the consequent interchange 
of current between the different units. In order to minimise 
this hunting, it is standard practice to put “damping coils” 
(amortisseurs) on the field poles of the converters. These 
coils take the form of massive copper bands, either imbedded 


needlessly heavy, and that the pol 


in the pole-pieces or else wound round them, and short- 
circuited individually, and their action is to damp down or 
kill the pulsations due to want of uniformity of the main 
driving power. The damping effect is caused by the magnetic 
field noed by the currents induced in the short-circuited 
coils by the pulsations of the field в , and it may be 
remarked here that within limits these coils are effectual, 
and are, in fact, an integral portion of the design of the 
dan But if the engines are unsuitable, satisfactory 

rallel running is impossible, even with the assistance of the 

ping coils, 

In this connection, & suitable engine may be defined as 
one in which the angular velocity during one revolution does 
not vary more than } per cent. at constant load. 

The parallel ranning of rotary converters is also affected 
by the amount of self-induction between the various units, 
x Puri pressure drop in the transmission lines, and by the 

justment of the field excitation, but only to a com- 
paratively small extent. 

Switchboards to control a number of rotary converter 
units working together in a sub-station are unavoidably of a 
very complicated nature, as a little consideration will show. 
In addition to the switch gear required by the two sides 
of each rotary, there must be provided switch gear for 
the transformers, synchronising apparatus, extra starting 
apparatus, and boosting or pressure regulating devices, and, 
as a consequence of this, the sub-station switchboards 
become very oostly, and take up considerable | 

It is 5 only with regard to the important points 

of efficiency and power-factor that the rotary oonverter 
scores over the motor-generator to any extent, and with 
regard to overload capacity. The efficiency of a rotary 
converter plant is certainly higher than that of a motor- 
generator plant by 4 to 5 per cent. This is, of course, 
owing to the higher efficiency of the stationary transformers 
compared with the asynchronous induction motors; the 
figure obtained at full load with large plants will be not less 
than 94 per cent. With to the power-factor, this 
will be approximately 100 per cent. at.full load, because the 
excitation is so adjusted that the armature current neither 
lags nor leads, rotary converters behaving in this respect in 
exactly the same manner as synchronous motors. It may be 
said here that the high power factor of rotary converters 
is perhaps their greatest advan there being no idle 
current, copper is saved in the mains, alternator armatures, 
and transformers, and, moreover, excellent pressure regula- 
tion over the whole of the system is easily obtain ed. ` 
. The overload capacity of rotary converters is considerably 
greater than that of motor-generators. As the reactions of the 
synchronous polyphase motor approximately equalise those of 
the direct current generator, there is practically no sparking 
at any load with well-designed rotaries, and the output is 
limited by the heating. Зо that it is safe to say, that, as a 
general rule, a rotary converter will carry a 50 per cent. 
overload for an hour or two without doing itself harm, and, 
as a matter of fact, it is found in practice that short over- 
loads of 80 to 100 per cent. can be allowed with safety. This 
is naturally a great advantage in connection with the use of 
rotaries for railway work. 

As stated already, a disadvantage connected with rotary 
converters is that the design is not flexible. The frequency 
determines the number of field poles and the speed. In 
order to keep the latter within reasonable limits, either the 
frequency has to be reduced to a very low value, or the 
number of poles has to be very large. If the former course 
is adopted, it means that generators and transformers are 
mains are useless 
for anything but power work. e frequency is allowed 
to be normal, say, from 40 to 60 cycles, then the number of 
field-poles becomes so large that proper commutation is 
rendered very difficult, and the diameter of the rotary 
becomes so great compared with its breadth that the em- 

loyment of steel fields has to be abandoned, and everything 
to be done to increase the stability of the machine, For 
these reasons, it has been found necessary to compromise in 
practice. The frequency is arranged as a rule to be between 
20 and 30 cycles per second, and the speeds of the rotaries 
are made as high as possible. But it may be remarked here 
that if direct current dynamos were designed to have as many 
poles as the corresponding rotaries at the same speed and 
output, sparkleas collection of the current would be impossible. 
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It is only because the effects of armature reaction are neu- 
tralised with rotary converters, that it has been found to be 
possible to run such machines satisfactorily, in spite of the 
excessive number of field poles. 

The want of flexibility in the design of rotary converters 
shows iteelf in another way. As the ratio of the volta on the 
slip-rings to the volta ou the direct current side is constant, 
being independent of the field strength and armature current, 
it becomes impossible to compound or over-compound the 
direct current side by usual methods. As over-com- 
pounding is invariably wanted for power work, it has to be 
done by special devices, outside the converter proper. ‘There 
are three principle ways of compounding a rotary, all of 
which are used in practice, The first is by regulating the 


pressure eupplied to the slip-rings by altering the secondary : 


windings of the pol transformers, a multiple contact 
switch operated by hand cutting in or out secon turns, 
as the case may be, and thus varying the pressure on the 
direct current side. The second method, very suitable for 


rotaries above 300 KW. output, is by means of a direct- | 


coupled booster, which is mounted on an end bracket, and 
has an output of about 5 per cent. of the output of the rotary 
for the usual value of over-compounding required, namely, 
10 per cent. The remaining method consists in using a 
compound winding on the field magnets, and choking coils 
inserted between the slip rings and the low pressure poly- 
phase bus bars. A little consideration of the latter method 
will show that if the field current is eo adjusted at a parti- 
cular load, that there is neither lag nor lead on the polyphase 
side, in spite of the presence of the choking coils, then if 
the load diminishes, the field is weakened, owing to. the 
smaller current in the series winding, and the polyphase cur- 
rent will lag; if the load increases, strengthening the fields, 
then it will lead. A lag means а reduction of pressure, and 
a lead an increase of pressure, on the polyphase side, thus 

ishing or increasing the direct current pressure in 
accordance with the requirements of the load. 

The last two methods described are perfectly automatic, 
although outside the rotaries. Of course, the good working 
of the last arrangement depends on the adjastments of the 
choking coils and of the field windings. 

On account of the armature ooils of a rotary converter 
forming а single winding, great care has to be taken not to 
inter-connect the direct current sides of different machines 
if the polyphase sides are inter-connected, or vics- versd. 
Thus, for instance, if two г converters have to have 
their direct current sides joined in series for the pu 
of feeding а three-wire network, the polyphase sides of the 
rotaries must not be connected together at the transformers. 
Either two seta of transformers must be used, or else one 
set having each phase arranged with two equal secondary 


windings. Otherwise a very complicated short-circuit 
would result. 


The size of sub-station required for a given output at the 
same speed is about 30 per cent. smaller with rotary con- 
verters than with motor-generators. Naturally, the differ- 
ence in the amount of floor s required by the two types 
is much greater than this, if the running machinery aly is 
considered. But the rotaries reqaire extra space for the 
transformers, and much larger switchboard, so that the actual 
difference in the sizə of sub-station works out approximately 
as above. 

A summary can now be made of those points in which 
rotary converters come out better than motor-zenerators. 


SUMMARY II. 
1. Smaller floor space required. 
2. Greater overload capacity. 
9. Higher efficiency. 
4. Higher power-factor. 


(To be continued.) 


Scholarship.—Mr. F. H. Nicholson Las been nominated 
by the Council of the City and Guilds Central Technical 
College, Exhibition Road, to the free pupil Scholarship 
offered every three years by the Brush Electrical Engineering 
Company, Limited, to.that Institution. The nomination 


has been duly accepted by the board of the Brush Company. 


THE COST OF STEAM RAISING. 


THE best way of proving the value of a fuel is to find the 
coat per 1,000 gallons of water evaporated. This is the line 
taken by Mr. Holliday in bis paper read at the Electrical 
Engineers’ Institution on November 23rd. The formula for 
finding cost is as follows :—Where c is the cost per 1,000 
gallons in shillings, P the price per ton of coal, also in 
ML lingr, and w is the rate of evaporation per pound of 
соз 
_ px 10,000 _ 4464 P 
wx 2,240 W 

We think, however, that Mr. Holliday is entirely in error 
in assuming that the үре of coals varies exactly with the 
amount of they will evolve. Probably the price is more 
nearly related to the amount of heat they will evolve per 
unit area of grate in unit time. The formula considers only 
the oost of the fuel, not the incidental cost of labour, which is 
usually increased with poor fuel. Nor does it include the 
disposal of waste. However, Mr. Holliday simply proves 
what we have long contended, that the fuels of least cost in 
the market will usually produce most steam per shilling of 


cost. 
Mun dust coke at 5s, Welsh ek at M j^ large 
Welsh at 22s., evaporating respectively 6 lbe., 8 lbs., 
9 lbs. of water, the evaporation of 1,000 gallons will be 
8s. 8d., 5s. 8d., and 10s. 11d. | 

Against the economy of the cheap fuels are several dis- 
advantages, Bays the anthor. One is that more fuel must be 
burned in the same time. He should rather have said more 
material must be put проп the fires, for in actual fnel there 
is not much difference in the weight of combustible. 
The difference is usually ash, clinker and water. Though 
the cheap fuels are far cheaper per calorific capacity, they 
do not fetch a price equal to this capacity, because it is 
more difficult to use them, and it may cost a great deal to 
secure furnace capacity to deal with a fuel of inferior 
price. Hence the economy of forced draught, even if 
more wasteful than а less energetic draught, for with a 
reduction to 55 in m es of eva ary there is 
а margin to wW awa opting a draught intensit 
which will enable the Ja Pain aa to still maintain 
steam. 


The author rightly sounds a note of warning against the 
practice of 95 175 apparatus on a basis of fuel saved, for 
any new furnace ought to show an improvement on old 

worn- орать and while the seller makes all the saving, 
the user is saddled with all the extra incidentals, such, for 
example, we may point out, as fan driving or wages in 
clinkering. The author cites a oertain plant of nine 
Lancashire boilers using some Perret’s furnaces with coke 
breeze and other ordinary bars with Martin's doors. He 
is not at liberty to give their owners’ names, but from 
his description we think we know these boilers, or some 
under very similar conditions, using ooke breeze at 3s. 6d. 
per ton, says Mr. Holliday. This fuel contains 22 to 25 
per cent. of inoombustible, an amount that might be pro- 
ibitive in some cases, but which is not always costly or 
difficult to remove. The above Lancashire boilers, all 
about 7 feet х 28 feet, return 170 нр. at 20 lbs. of steam 
per нр.-һопг. This is abont half of what such boilers 
ought to turn ont, and points to one disadvantage of low 
quality fuels. It also points to the necessity for larger grate 
surfaces, and obviously to underfiring, for no larger grates 
can be got into Lancashire boilers than the farnace diameters 
allow of. The Perret furnace uses a fan draught of about 1°1 
inch of water under the fire bars, and this was produced for 
the three boilers во fitted by a 36-inch fan. 

In 1895 Welsh coal was chiefly used at this works in the 
six. hand-fired boilers, and it cost 14s. 6d. per ton, and had 
a 10 per cent. content of ash, &., and evaporated 94 lbs. 
water. The cost рег 1,000 gallons was thus 63. 93d., a result 
so much above the 2s. 84d. found for the breezs as to be 
very striking. The rate of evaporation was 3,800 lbs. per 
hour per boiler of 190 E. p., an advance of 11 7 per cent. 
beyond the results of the cheap fael. The Perret furnacer, 
however, cost a great deal to clean out. The fines become 
filled with dust, and more is paid for clearing them out. 
More is paid also for cartage of all this dirt. The four 
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natural draught boilers cost 16s. 6d. per week for refuse 
removal, and 4s. 61. for each boiler cleaned is also paid, 
whereas the forced draught boilers cost 40s. per week for refuse 
removal and 11s. 61. for the amount removed from each 
boiler. It appears that of the water evaporated, 7 per cent. 
was used by the fan engine, but this is hardly fair to the fan 
principle in the absence of any statement as to the economy 
of the small fan engiue. | 
Taking into consideration all the costs in each case, 
including insurances of all kinde, interest on plant and 
buildings, depreciation on same, due proportion of chief 
engineer's ealary and of the cost of the spare plant, it appears 
that the cost of evaporation per 1,000 gallons comes out as 
follows:—For the forced draught boilers, 78. 84d.; for the 
natural draught boilere, 9a. 2d. The spare boilers oost 
158. 53d., and the cost for all boilers was 88. 63d. There is 


thus a distinct saving from the use of cheap fuel with such 


appliances as were necessary to enable it to be used. In fuel 
cost alone the economy was considerably over 50 per cent., 
ог 3s. 1 84d. against 6s. 847d. This ratio is, however, 
raversed in the items of wages, , &o., and stores bein 
18. 8 65d. against Os. 11:91. Maintenance and interest a 
all other items are heavier against the forced draught, and 
the net economy is brought to barely 2s. per 1,000 gallons, 
a sufficient economy, however, to warrant the outlay. The 
question of using а fan in place of a chimney is one that is 
rather coming forward at present. There may perhaps be 
less economy in capital expenditure between a fan and its 
- motor and the chimney, and the fan, of course, requires to 
be driven. | 

But it must not be overlooked that, quite apart from the 
elasticity given to the system by the use of fan draught in 
case of fog or gloom, there is the possibility of using a much 
cheaper fuel. Mr. Holliday's paper is an excellent and prao- 
tical paper, for he has endeavoured to take all points into 
esti mate, and 5 as unfavourably as possible the 
claims of the cheap fuel, but the advantage still remains 
with the cheap fuel. We may assume that the saving due 
to cheap fuel is practically about 28. per 1,000 gallons less 
than the apparent saving per 1,000 gallons calculated on fuel 
cost only. This is for the very worst fuel—ooke breeze— 
which Mr. Holliday finds to cost abont 1s. 10d. extra to burn 
it, as compared with Welsh at the price named. Faels 
better than breeze will no doubt involve less expense in 
incidentals and, though dearer than breeze, will still save 
considerably over the more costly fuels. Perhaps, indeed, 
the really cheapest fuel would be found low down in the 
scale of price, though not the lowest, and where the 
question of smoke has been solved, it is probable that a very 
smoky coal, abnormally cheap because of this quality, might 
prove very efficient. a 

In estimating the advantages of a fuel, regard must be had 
to situation, a river frontage and cheap barging of refuse 
being all in favour of the dirtier fuels. In many large 
works also there is an outlet for clinker for purposes of 


mortar or concrete for extensions and foundations, and it 


is said of a certain Cheshire salt works that nothing is ever 
taken off the ground, and yet this never succeeds in keeping 
itself many inches above water level, во constant is the 
subsidence due to brine pumping. Ав the price of Portland 
cement is now fully 308. or even 40s. per ton, and hard 
boiler clinker has only cost a few shillings per ton to 
bring on to the ground, and would cost another shilling or 
so to remove it off the ground, it would be waste of time 
and money to carefully examine the coarse residue of the 
more coarsely ground oements with any idea of finding 
. traces of boiler clinker therein. 


INFLUENCE OF OHEAP FUELS ON THE 
COST OF ELECTRICAL ENERGY. 


FoR we have pointed out that the cheapest fuel that 
could be used for steam raising was, at ueual market prioes, 
that fuel which could be burned in sufficient quantity on 
-the available grate area to do the work required. In other 
words, the price of fuel is not governed by its calorific 
capacity, but by the size of its particles. Large fuel can be 
burned at higher rates per square foot of grate than can 


at work. We have repea 
_ furnace carried on a wheeled truck and fitted with a chain 


the ignition area of the fuel. 
we have seen a plain brisk arch over the front 


These facte, ánd' their corollaries, have been 
proved for years. . Apparently high rates of combustion 
should result in economy. Practical reasons often cause 
batter results to be obtained from comparatively slow com- 


small fuel. 


bastion. Small fuel can only be quickly burned by means 


of some kind of forced dranght, bat it is very difficult to 
apply forced draught to small fuel, for small fael must. be 
laid on a thin fire, and thin fires soon burn into holes, and 
can only be kept right by two means. One of these is 
constant agitation of the bars, and this is not es 
because it causes so much waste through the bars. The 
other means is mechanical stoking on the sprinkling system. 
Doubtless a steeply sloped step grate, with the feed aocele- 
rated by gravity towards the foot of the slope, would deal 
well with amall fuel, for this cannot fall through a step grate 
that receives all its air horizontally. d 

Mr. Crompton’s inquiries have led him to discover that coal 


of inferior quality can be had at the pit’s mouth for 28, 6d. 


per ton, or perhaps, at this day of prosperity, at 38. 6d. 
and that such coal, while excellent within a radius of 50 or 
60 miles of the pit, because ita total cost is only бв. 4d. to 
68. 4d., is not во excellent at Chelmsford, where its total 


cost will be rarely under 14s. 


As regards small bitaminous coal, Mr. Crompton has re- 
discovered the fact that even in a coking stoking machine, 
where the fuel will coke toa mass, and so will not fall through 
the bars, it is difficult to get it pushed forward regularly. 

This ів a fault which causes loss by reason of the excess of 
air admitted at the grates, and is one reason why such grates 
are made with such very narrow air 8 It is also 
difficult to get rid of clinker. А coking stoker with кке 
inclined grate would, of course, get rid of this trouble, and it 
is во got rid of in America, where practically all boilers are 
underfired, and all the room required сап be had under the 
boiler—an unfortunate impossibility with Lancashire boilers. 
We have pointed ont frequently that inferior fuels were not 
to be dealt with by means of increased heating surface. 
The duty of a boiler remaining the same, no difference of 
heating surface is necessary for different qualities of fnel— 
merely differences of grate surface to suit the rates of com- 
bustion per square foot necessary to burn the weight of fuel 
necessary for the given- duty. 

Obviously, the externally fired boiler presents an easier 
solution of the problem than can the internal furnace, and 
Mr. Crompton suggests the use of a furnace so arranged that 
one portion performs the duty of igniting and caking the 
fuel at comparatively low temperatures. He advocates, in 
fact, the brick lined—or partially lined—furnace, which for 


. years we have insisted upon as neoeesary for the smokeless 


combustion of bituminous fuels, Bituminous fuelg cannot, 
except under exceptional circumstancee—one of which is a 
right sort of engineer inc be burned smokeleasly even 
in Lancashire boilers which have furnaces of the correct 
form for perfect combustion. It is because of its correct form 
that the Lancashire boiler is во good as it is, but its material 
is wrong. It is ridiculous, of course, to carry on a chemical 
process of a kind requiring high temperature in a crucible 


. Chilled to 350° or less. Yet this is what is attempted. In 


externally fired boilers the furnace sides can be made of brick, 
though the roof is of cold tubes. In the Scotch furnace of 


the Babcock boiler, even the cold roof is gy covered by 


fire tiles, and, во far, is thereby improved. Crompton 
has evidently had the opportunity of seeing a Juckes grate 
tedly referred to this form of external 


grate. We have seen scores of these Jackes grates at work, 
poss in Yorkshire, and are glad to find the common 

owledge of the North has fil down so far as Chelms- 
ford, where Mr. Crompton, by means of refractory lined 
combustion chambers and sufficiently reduced air excess, has 
succeeded in manufacturing a furnace product containing 11 


per cent. CO,, | 
He has tried regenerative tiles in Lancashire boilers in the 


form of a long arched bridge with pendant fins. We imagine 


the arch rather than its fin trimmings is the chief factor in 
the good results obtained. This bridge he places over 
With Juckes furnaces 


ead of the grate—and possibly used primarily to protect 


` the front end plate rivets to shell 1 like 


е most refractory 
E 


treacle with the high temperature. 
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brick must be employed. Probably it should be thin and 
cellular go as to a portion of the plates it protects, and 
иш 55 шнш reduce. — : 
t appears that the revolving grate n adopted by 
the Babcock & Wilcox Company, apparently from Mr. 
Orompton’s description, almost as we know it under the name 
of Juckes, but with a back doctor plate of cast-iron to clear off 
the clinker and ash as the grate turns over the back end roller. 

At Chelmsford, coal has been costing 17s. 5d. per ton. 
This amounts to 64 per cent. of the total oost per unit of 
the current delivered to the tool motors. The plant is of 
250 Kw. аро, but averages only about 120 Kw. of out- 
put for 54 hours and abont 50 xw. during the 62 honrs of 
night work. If the day rate had been maintained the fuel 
сові would have been about 76 per cent. of the total oost per 
unit, which would then stand at 63d. With ооа! at 58. 4d. 
per ton the coal cost would be 35 and 49 per cent. of the 
total in place of the above figures of 64 and 76 per cent. 

The figures which Mr. Crompton gives in the table 
attached to his paper may be compared with others. 

Mr. Orompton is always во very optimistic as to the 
cost of electrical energy, and we cannot think that his 
tible accurately represents the cost as it would have to be 
set down in any public station, for example, Manchester, 
where coal, we may be certain, does not oost 178. 5d. per 
ton, probably not 7s. 5d.; yet the fuel oost at Manchester 


ів 41; stores oost, 16; labour, 22, and repairs, 81, or a 


total of 1:10 works’ costa for nearly 5 million unita. 
According to one set of calculations, the lowest total in 
England appears to be the 87 of Bradford, where 
coal costs *83d. per unit, and we know of those who 
have bought the best steam оов! at Bradford for 6s., 
and very excellent оов] for бв. There is one lower, namely, 
Leeds, with 78, of which ooal accounts for 25. We fear 
Mr. Crompton has underrated the cost per unit. According 
to his figures, Bradford and Leeds should not show more 
than *30 ог *48 total costs. Assuming his fuel figures to be 
the more properly correct, it is evident that the cheaper fuel 
is the less costly, if its cheapness consists in the fact that it 
is small in size rather than small in calorific capacity, and 
that it can be utilised by “шр increased grate area—not by 
increased total boiler plant. If a given boiler will perform 
certain work with round ooal, it is folly to employ two such 
boilers with slack coal. This is, however, usual practice, 
In order to secure a larger grate surface, steam users practi- 
cally use double the amount of steel plates, donble the 
amount of brick seatings, steam pipes, dampers, ‘and all 
иза йан where they could simply provide increased grate 
area alone. 


Apropos of the whole question of bituminous coals, which 
are only at this late date receiving Mr. Orompton's tardy 
recognition, we would once again refer to the Wigan coal 
trials of the Manchester Steam Users’ Association. It is 
many years since these trials of highly bituminous coals were 
made, and they proved the possibility of smokeless со 
bustion in the furnaces of Lancashire boilers. isi 
the difficulty of securing the same skilled attendance as was, 
of course, obtained for the Wigan trials, we have alwa 
advocated some form of refractory furnace, so that t 
extremely critical conditions of combustion in water-cooled 
furnaces might be overcome and replaced by conditions of 
more certainty. The whole question of smoke is one of air 
admixture and temperature, and we think that if the ex- 
tremely militant Smoke Prevention Committee, headed by Sir 
W. Richmond, wished to rid London of smoke, they would be 


better advised than they at present appear to be, if they would 


employ their funds in putting to work a boiler of some 
ordinary type, and showing how it might be msde both 
smokeless and economical by some furnace construction 
which should embody the conditions we have so long 
advocated, | 

The country cannot afford to shut out of use Ив bitu- 


minous fuels, nor can it act on the dictum of one engineer 


who went во far as to state that the hydrogens of bituminous 
fuels mast necessarily be all wasted, and, therefore, the 
calorific capacity of bitumiuous fuels was at most that of their 
fixed carbon constituents alone. We are, therefore, glad to 
see that Mr. шо has had at last the courage to emerge 
from the all-Welsh sect which has hitherto dominated south 
country electrical practice—not to its economic benefit. 


ELECTRICAL SCHEMES TO COME BEFORE 


PARLIAMENT. 


THE following is a list of some applications which will come 
before the next Parliamentary Session, as gleaned from the 
formal notices registered in the last few copies of the London 
Gazette. The list is not yet complete, but any further 
applications will be notified in а future issue. We have 
divided them off into three sections, viz. (a) electric 
lighting ; (b) electric traction (tramways, light railways, 
and railways) ; and (c) miscellaneous :— 


(a) Егествіс LIOHTIxd. 


Name of place or towa. 


— — — — — a 


Description of powers. 


Authority promoting. 


„ Much Woolton, | Revocation, alteration, or amendment of a certain provisional order, | Liverpool District Lighting Company 


Little Woolton, Oheld- 1896, Electric Lighting Acte, ёо. 
wall, and Garston |j 
Banbury Electrical Power Distribution Oompany 
Barnet Urban District Oouncil 
Barnstaple. Oorporation 
Battersea (St. Mary) оошу of London and Brush Provincial 
mpeny 
гето Ss се sii NUT MES Urban шош Supply Company 
b e on of area of su to Bidston-cum- and Noctorum on 
ishop Auckland ... MA i ih ке T i Oounty of Durham Nlectrioal Power 
Distribution Oompany 
Bishop Auckland Urban Electric Supply ary pany 
Bonchurch  ... $e Ventnor Electric Light and Power Oo. 
Boston id Ds iss ss 79 ge i ies Corporation 
кеч and Romiley ... „„ EN ИЕ С E bir eiu Oouncil 
m P er; man & supply & tus on | 
Brierley Hill ... © m n : Е зис аан Urban District Oonncil 
Oaterbam and Warlingham ws js Sas P сеа Urban Electric Supply Oompany 
Cheadle and Gatley -— one vis T" T iv is Urban District Council 
Oheltenham m Extension of electric lighting to outside districts, Oharlton Kings, | Corporation 
Leckbampton, Prestbury, &c. 
Chester-le-Btreet ^ is iis Oounty of Durham Electrical Power 
Distribution Company 
Oleokheaton ... Urban District Council 
Oleethorpes - with - Thruns- Oouncil 
coe 
Oowpen (Northumberland) Northern Oounties Electricity Sapply Oo. 
Dartmouth ... oan” Urban Electric Supply Company 
E Urban District Oouncil 


eee — 


`~ 


— 


^ - 
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Glastonbury and Street 


Tandon: Mile Ra Old Town 
the-Bast) — 


Nantwich з 
Spinta n-Tyns Eleo- 
Tyne 

as Bapply Company 
ewhaven — ... 

Naneston & Chivers Coton 

Penrith e eee 

Prestwich : А 

вме Өн 

Ron Leam 8 p 

ра ... 

Bt. Helens (I. ies 

Balford tom i: 

— T 

Beaham Harbour 

Sheerness се 

Bowerby 

рау (0 аш) 

Staines, Egham & Ohertecy 

Балога Е 


well and Garston electric чш order 
Various powers re gas supply, and as to electrical energy 
така Revers and ашан кыеш 88 


Transfer to Manchester Corporation » 


Various powers, including electric lighting 

Provisional order, make and sell electrical apparatus 

Provisional order & powers to manufacture & sell electrical apparatus 

Oompulsory purchase of lands, establish generating stations, lay 
mains beyond districts of supply, &^. 

Oompalsory purchase lands in Bt. Saviour’s Parish, new 
generating stations, and various powers, including as to deprecia- 
tion account and reserve fands 


Powers for ting station at West Ham, connecting mains, &, to 
of London and other areas of supply ; supply in balk to 


| etos Av. 


Oonstruction of electrical works, &c. 


eee eee 020 
- 


ec 


Additional electrical powers. including suppl of electricity to other 


authoritles within or P beyond the borough, дин in electrical 
apparatus, alteration of date of electricity accounts 
Proy. “order and powers to manufacture and sell electrical apparatus 
Walisend, Long Benton; transfer of 
Walker 1899 order; supply of electricity to Long Benton, &o. 


To HE undertaking of Nuneaton Electric Company (revocation 
1898 xd 


Bupply electricity to districts adjacent to the borough, supply electric 
motors 


F : 3 


СИЛЕ сЕ 3 А a 
Po ting powers, uding man ure, sale, &0 elec- 


| | 
Powers regarding Walker, 
- z in Я E e orpo 
une is T з m 80 Urban Electric Sapply Oompany 
ous iss T 87 i jus Urban District Oouncil 
ies - viis as aes ios Midland Eleotric Light & Power Co. 


875 
(a) ELxCrIO LIGHTING (con / inued.) 
Name of place or town. | Description of powers. Authority promoting. 

. Blland "T s Oouncil 
- Enfield ЕЯ Pn Urban Electric Supply Company 

Erdington... E Urban District Council 
Exmouth - ui папой) 

Farnham ДЕР Urban District Council 

Felixtowe and Walton к bas "T Urban Council 

Кешик еш nee on er me 805 ке " Urbsn District Council 

x Provisional order, and extension of 1896 Allerton, Woolton, Ohild- 


Liverpool District Lighting Compauy 


Glastonbury Gis and Ooke Company 
Newcastle-upon-Tyne Electric Sapply Оо. 
Oouncil 


Urban Electric Варріу ens 
Urban District Counc 

Urban District one 

Urban District Council 

District Council 

Oorporation 


Oo 

Walker & Wallsend Union Gas Compauy 

Oounty of Durham Electrical Power Dis- 
tribution Company 

Corporation 


Gas Compan 


Urban District Oour cil 

Urban District Оопг cil 

Oounty of London and Brush Provincial 
Electric Lighting Company 

City of London Electric Lighting Oom- 
pany, Limited 


Charing Oross and Strand Electricity 
Supply Corporation 


Vestry of the Hamlet 
Vestry 


Corporation 

Ucban District Oc uacil 

Northern Oounties Electricity Supply Oo. 

Marylebone Electric Supply mpany 
пу, hare Street, Golden Square) 

Urban District Ocuacil 

Electrical Power Distribution Company 


Corporation 


Urban District Council 
Oorporation 


Company to be formed 
District Council 


Urban District Council 
Urban Oouncil 


О ration 


E. Ironside Bax and others 
Corporation 


Urban District Council 

Oompany to be formed 

County of Durham Electrical Power Dis- 
tribution Company 

Blectrical Power Distribution Oompany 

Blectrical Power Distribution Oomy any 

Urban District Oouncil 

Northern Counties Electricity EET Oo. 

Corporation 


Council 

Northern Counties Electricity Supply Oo. 
Electrical Power Distribution Company | 
Urban Electric Supply Company 


8 (Surrey) Hlectrio Light and 
Power Company 

Northern Counties Electricity Teig н Oo., 
13, Mosley Street, Newcastle-on 
Sir T. Richardson, О. W. F. i weather 
O. B. Vesey-Brown, and others 

Electricity Supply Company 

Urban District Oouncil 

Urban District Oouncil 


Twickenham and Teddington Electric 


Sapply Company 
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— 


Name of placa or town. 


Uzbridge and District 
Wallington 


Aston Manor . 
Baker Street and Waterloo 
Bailway om pay 


Barnsley 

Barnsley and District (ex- 
tensions) 

Batley 
lackpool an Garstang 
(Light Railway) 
Blackpool, St. Anne's, and 
Lytham 


Blyth and District Ts 


Bredbury and Romiley ... 
Brighton ist id SN 


Cambridge m 


Obaring Oross, Euston and 
Hampstead Railway Co. 
Ohristchurch, Bournemouth 

Winton 


Hemel Hempstead 


Houghton-le-Spring and 
District 


Kingston, Surbiton and 
District (Light Railway) 
Kingeton-apon-Thames ... 


Knott End Railway Oom- 
pany 


Knott End Railway Oom- 
pany 


Lar caster and Morecambe 
L.O.C. (Light Railways)... 
Leamington and Warwick 


| Various powers for пп 


(а) ELECTRIC LianTixG.—(continued.) 


Descripiion of powers. 


Application for provisional order, powers to manufacture and 
supply fittings, &. 


— — 


Authority promoting. 


Urban District Council 

Oounty of Surrey El.ctrical Power Dis- 
tribution Oompsny 

Electrical Power Distribution Company 

Urban. Electric Supply Company 

Urban District Oounxil 

Electric Sapply Oompany 

Electric Supply Company 


(b) ELECTRIC Traction (Tramways, Railways and Light Railways). 


derground railways, subways, agreements, &c., 
electrical workiog, 4 feet 84 inches ga 


Light railways, Worsborough district, West Riding 


Construct and alter tramways, electrical powers, Wk 
Oonstruct and vax electric машта: | 


Construction of tramways, doubling existing track, supply of elec- 
о: in Lytham, dissolation of company, and formation of new 
one 

Light railway powers for Cowper and South Blyth 

Various tramway powers, electrical wor 


Tramways construction and electrical working in Bradford, "Farsley, 
Hunsworth, Birkenshaw, Olayton, and Queensbury; various 
other powers 

Construction and electrical working... 


Construction of tramways, generating station at Bouthwick, for elec- 
trical working; to alter date for making up electric lighting 
accounts, &c. 

Extension of time and other powers 


Abandonment, reconstruction, and construction of tramways, increase 
of speed, electrical working, extension of electric lighting area, &c. 

Extension of borough boundaries, new tramways within and withcu' 
existing area to be worked electrically, generating station, &. 

каа and work electric tramways in Chesterton and Oherry- 


Extension of time 
Various electric tramway powers m 


Light railways . 
ea prey of 1898 Act re tunnel for the station under c Road, 
8 

Lessing line to B.E.T. Oo. ... 

Oonstruct and work tramways, electrical wer, transfer of ‘electric 
lighting powers of East Stonehouse Urban District Oouncil, and 
various other үтен 

Oonstraction of lines, electrical working, current for lighting station 

New tramways, electrical working, electric lighting, further powers 
including supply of electric motors and apparatus 

Blectric кш New Romney to Folkstone, dissolution of 
Sandgate and Hythe Electric Company, &c. 

Ocnstruction and working of tramways; power to enter into agree- 
ments with Oorporation for supply ^t power to tramways 

Oonstruction of lines in and ou borough electrical working, &o. 

Oonstruction of tramways, underground cable to connect with 
Hastings, Bexhill, and District Light Railway, "i ly of electricity 
in bulk to other bodies ; transfer to io) do, Lid tings, i 

and District Light Railways (Electric) Ltd., undertaking 


Construction and electrical working of tramways, Ko. ne 


Oonstruct tramways, and use of electrical power; erect poles, K - 
for trolley working 


Construction of tramways, agreements with tramway company, elec- 
trical pomos s: of aru lighting powers 


танна electrical powers, supply of electricity, sell electric appa- 

ratus 

New railway acquisition and electrical working of Garstang and 
к End Railway Oompany; agreements for supply of elec- 

у 

New railways in county of Palatine of Lancaster; acquisition of 
Garstang and Knott End Railway Company; powers to work both 
lines electrically ; agreements as to supply of electricity, &c. 

Tramways purchase, working, constructing, use of electrical power, 
and supply of electricity to adjoining districte 

Highgate; Clapham, Wandeworth, Putney, Battersea; Deptford, 
Shooters’ Hill, Woolwich; New Cross, Lewisham, and Eltham 

Tramways, electrical equipment of new and existing, &c. 


4 — ̃ ̃ ̃ — — — — — — ЕВЕ — ————————————————————————————M——————M————M—————MMM——— 


Urban District Council 


Oorporation 
Britiah Electric Traction Company. 


Corporation 

Corporation 

poles and Garstang Electrical Rail- 
wa 

Tramways Company 


British Electric Traction Company 
Oorporation 
Oorporati 


Urban District Oouncil 
Oorporation 


Oompany 

Corporation 
Corporation 
Corporation 


Poole and District Bleotric Trac'ion 
Oompany 

Oorporation 

Company 


Council 
Corporation 


Urban District Council 
Urban District Oouncil 


Sandgate and Hythe Electric Oomp:ny 


Corporation 
Oompany to be formed 


British Electric Traction Company 

United Kingdom Tramway, Light Bail- 
way and Electrical Syndicate 

Corporation 


Urban District Courcil 
Corporation | 


Greenwood and Batley 
Corporation 


Oorporations 


Leamington and Warwick Tramways and 
Omnibus Oompany 
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(b) ELECTRIC Traction (Tra nways, Rail ways, and Light Railways)— (continued). 


Name of place or town. 


1 Bitaós; and Rich- 

London United Tramway» 
Company. 

Loughborough and District 


Manchester 


Manchester and Liverpool 
Mersey Railway Oompany 


Metropolitan District Rail- 
. way 

Middleton Те 
Morley and District вее 
Newcastle-on-Tyne 


O'dham, Ashton-under- 
Lyne, Hyde, and Distriot 
Peterboro' and District... 
Plymouth, Stonehouse and 
evonport 
Portsmouth 
Preston 


South Lancashire 


South-Eastern Metro- 
politan Tramways, 
Southport 


Southport and Lytham 
South Staffordshire 
Bpen Valley ... 


Stockport Mis 


Tickhill 


Vale ot — (Licht 


Walttamstow ` 
Wellingborough & District 
Weat Bromwich | 


"end LE 
пе and Bow Rail- 
Wigis ... 8 ae 
Windermere and District 


Light Railways 
Wirral Railway 


Withington 


° 2 . ° . ө Е е ө . Ы е Ы е . . . e . 0 : . е А 
. *. * е 0 е . б е e ө • е е e : e ° • 0 . . е * e е 
. Ы е е е " " e. . . . e c * . . . . . e . е е 


Description of powers. 


Tramways to be electrically worked, and various incidental powers 
Oonstruction and working cf eleotrical tram ways, and other powers 
Construction of new lines, widening lift, further capital powers, &c. 


Various powers, including alteration and equipment of tramways 

Powers to use electric traction on tramways, re-construct lines for 
electrical working, erect posts, wires, & 23. 

New tramways aud elcctrical powers for Hampstead, Bt. Pancras, 
Islington, Poplar, Bromley, Camberwell, Newington, and various 
other districts 

Construction aud working electrical lines, power те sale and purchase 
of electrical energy, &c. 

New tramways, road alteration, compulsory purchase of land, exten- 
sion of time, agreements with Councils, &с. 

Light railways, Parishes of Hathern, Dishley-with-Thorpe Acre, 
Garendon, Knightthorpe, Lougtb rough, Woodthorpe, Qaorndon, 
and Mountsorrel, all in Leicester Oounty 

Tramways; Manchester and Salford electrical working, supply of 
electricity to other authorities, and transfer of electrical powers, &c. 

Electrical express railway, generating station, &с. 

Powers as to working of railways of the company and Mersey and 


Wirral Joint Oommittee and Wirral Railway Oo. and portions of 


railways of the Birkenhead Joint Railways of the London and 
North-Western and Great Western Railway Companies by electrical 
power; lands for generating stations 

Various powers re land for generating stations, provisions as to 
electrical working of Metropolitan and Metropolitan District 

Tramways to be worked by gas or electricity 

Electric tramways, Morley and Bradford, Prigblington, Gildersome, 

and West Ardsley | 

Re leasing of lines to company EE 

Oonstruct tramways and work electrically 

бева powers, including flzing brackets to buildings for tramway 
working 

Road videbis for tramways, fixing brackets to housss, & >., for elec- 
trical working 

Light railway extensions in Ashton, Denton, Hyde and Dakinfield | 


Light railways .. n 
Additional lines, electrical powers, &c. 


Construction of tramways and working by electricity 

New tramways in Preston, Walton-le-Dale, and F'alwood ; electrical 
powers, lighting ot publio streets and Oorporation property by 
electricity, 

Construction of. tramways, electrical power, supply of electrical 
energy and electric fittings 

Construct and work electric tram ways... 

Construction of tramways, electrical powers 

New tramways ; electrical working ; agreements ‘with local authori- 
ties for supply of electrical energy, &c. 

New. tramways, electrical powers, generating stations, extension of 
borough and of electric lighting area, &c. 

General tramway powers and electrical working . 

Construction of additional tramways, electrical working, &o e one 

Tramways, electrical powers, &с., in Bt. Helens, Bolton, Leigh, 
‘Beccles, Abram, and a number of other places in the borough of St. 
Helens, Bolton, Leigh, Eccles, and various other urban districts in 
the county of Lancaster. Generating station at Leigh 

New а Oounties of London, Kent, and Sarrey; electrical 
powers, & 

Oonstruction and working of electrical lines; agreements with com- 
panies; alteration of date for making up electricity accounts, &o. 

Teamways, electrical powers, &o. s ie 

Sall, transfer, and adapt tramways for electrical power, &с. ... 

Light railway extensions in Bradford, Dawsbury, Batley, Oleckheaton, 
Liversedge, Gomersal, Birkenshaw, Hunsworth, Heckmondwike, 
and Thornhill (West Riding). Purchase of lands in Dawsbury 

Construct and work tram ways, use electrical power, supply electrical 


energy 
Light railways ... 


Power to work authorised lines by electrical energy instead of steam, 


to enter into agreements for the supply of energy 

Construction and electrical working of tramways, supply electrical 
fittings, and other powers 

Tramways constraction, generatiog stations, and electrical powers 

Tramways, electrical powers, supply of electricity outside borough, 
and of elestrical fittings, &c. 

Oonstraction of tramways, electrical working T 

Construct and work tramways, electrical power, &c. 


Various powers; Д extension of time, capital, agreements with other 
compa 

Li. ht railways in Pemberton, Ashton-in-Makerfield, Abram and Ince- 
in-Makerfield 

Light electric railways in Bowness-on-Wipdermere, Windermere, 
Ambleside, Tcoutbeck, and South Westmorland. 

Powers for electrical working, agreements with the Mersey Railway 
Company 

Now tramways; electrical powers 


| 


Authority promoting. 


Oorporatio1 
Corporation 


Corporation 
L. 


London Oounty Council 


Oompany to be formed 


EX and District Electric Trac- 
tion Syn Des 49, Queen Victoria 
Street, E 

Garantie 


Company to be formed 


Corporation 
British Electric Traction Company 


Corporation 


Corporation 
Oorporation 


Oorporation 
Oompany 
British Bleotric 


Traction Oo. 
Plymouth, Stonehouse and Devonport | 


ramways Oo. 
Oorporation 
Oorporation 


Urban District Oouncil 


Corporation 
Urban District Council 
Oorporation 


Corporation 


Oorporation 
Corporation 
Oompany to be formed 


Oompany 
Corporation 


Southport District Tramroad Oompany | 
Tramways Company 
British Electric Traction RUMPIT 


Corporation 


W.M. Mackey and G. H. Newborn 
Oompany 


Corporation 


Urban District Council 
British Electric Traction Company 
Oorporation 


Oorporation 

Weston-su 
Bapply 
mpany 


Wigan and District Tramways Оошрару 
British Electric Traction Company 


-Mare and District Electric 
ompany 


Urban District Council. 


| 
i 
| 
l 
; 
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(c) MISCELLANEOUS. 


Name of place. Description of powers. Authority promoting. 
rate company, generate and supply electrical energy in bulk 
Sapply Oompany to lighting authorities, companies, &c., in part of the county of 
Durham, compulsory purchase of lands, &-. | 
Ooventry To authorise regulations in to electrical fitting in houses and | Oorporation 
buildings, power to supply fittings, alteration of date of annual 
accounts. 
Lancashire Electric Power | To establish generating stations aud supply electrical energy in the | Company to be formed 


: county of Lancaster. 
L. B. & B. О. Riilway 


Btation. 


County of Durham Electric : Inoor 
Midland  Blectric Power 
| 


Power to contribute toward cost of constru 
London Bubway between their railway an 


Extension of area of supply authorised in 1893 and 1899 otders, to 


City and Bouth 
London Bridge 


Midland Electric Oorporation for Power 
Distribution 


Distribution & Lighting | include additional districte and parishes in Stafford and Worcester 

North Me‘ropolitan Electric Incorporate company, generate and supply electrical energy in bulk 
Power Sapply Company to local authorities and com in Middlesex, Hertford and 

Essex, compulsory рсе» of lands, break up streets, &c. 

South Wales Electrical | Supply of electricity in bulk. (Взе page 812 HxumorsicaL Review, 
Power Distribution Oo. November 24th.) 

Tyneside Nlect. io Power ape! teris of company, supply of electricity in Northumberland 
Company and Darham, &c. 


RECENT LEGISLATION IN CONNECTION 
WITH ELECTRIC LIGHTING AND POWER 
STATIONS. 


A DILIGENT search thr ugh the statute books for the last few years 
does not reveal any very s'riking development of the laws which 
regulate the institution and management of electric lighting and 
power stations. The Act of 1888 modified the rules of purchase by 
the local authority, gave the Board of Trade power by provisional 
order to vary the terms of purchase, and afforded protection to the 
public from open electric wires. It also enabled the Postmaster- 
General to require that supplies of electricity should be continued 
only in accordance with conditions ee nie made by him for 
the protection of telegraphic comm on. Since this im t 
statute no Act has been passed until the present year which у 
affected the interests of the electrical world, although many of the 
pablic general Acts, such, for instance, as tbe Factory Act,-1895, and 
the Workmen’s Compensation Act, 1897, are of much more than 

ing interest to those whose business involves the employment of 
„ working men. To these it will not be necessary to 


ublished in the ELEOrRICAL Ввтіву for September 15th, 1899) 
ers in no material t from the form of provisional order 
which may bs found in the latter of “The Law of Blectric Light- 
ing,” (1890) by W. Shiress Will, Esq., Q.O., which was generally 
e use of when the undertakers were a company or 
The passing of this Act has necessitated the issue of a new edition 
of the Rules Made by the Board of Trade with d aga to Applica- 
tions for Licenses and Provisional Orders, &c.,” which last appeared 
in 1890. The one alteration made by these rules refers to the draft 


[See Rale VIII., Board of Trade Rales, 1690.] Formerly the draft 
was bound to contain [intcr alia] — 

1. The address and description of the applicants. 

2. A description of the proposed area of supply. 

3. A statement of the purposes for which a supply is to be given, 
via, any or all of the public or private purposes specified in Section 
3 of the Electrio Lighting Act, 1882. 

4. Provisions concerning the breaking up of streets, railways, and 
tramways, where powers are sought to be obtained by the license or 
order for those purposes. [Sse Sections 15—17 of the Schedule to 
the Electric Lighting (Clauses) Act, 1899 ] | 

Conditions of supply. [See Sections 10 and 27—30 of the Schedule 
to the Electric Lighting (Olauses) Act, 1899. ] 

6. Provisions for securing the safety of the consumer and of the 
public from injury by shock, fire, or otherwise. [Soe Section 38 of 
the Schedule to the Electric Lighting (Olauses) Act, 1899. ] 

7. Provisions for enforcing the performance by the undertakers of 
their dutiss in relation to the supply of electricity, and for the revo- 
cation of the license or order where the undertakers fail to perform 
such duties. [See Sactions 63—68 of the Schedule to the Electric 
Lighting Act, 1899.] 

The particulars referred to in paragraphs 3—7 above must not now 
be set out at length in draft orders, but must be provided for by the 
incorporation of the Electric Lighting (Clauses) Act сї 1899. [See 
Board of Trade Rules, S:ptember, 1899, noe.) We have pointed out 
toe various sections of the Schedule to the Act which have reference 
to the matters dealt with in the above rules. 

In addition to the well-known power of compulsry purchase, 
which is vested in the local authorities, it is important to recollect 


that by virtue of Bec. I. of the Electric Lighting Act, 1888, no 
visional order authorising the supply of electricity by any un 
tekers within the district of any local authority can be granted by the 
Board of Trade, except with the consent such local authority, 
unless the Board of Trade are of opinion that such consent ought to 


be dispensed with, in which case they must make a report, 
stating the grounds upon which they have dispensed with such con- 
sent. Moreover, there is nothing to prevent the ting of a licence 


or provisional order to the local authority, although a grant of 
мо to undertakers may have been previously made in the same 
area. The consent which must formerly have been obtained from 
the Vestry or certain district council, must be obtained from the new 
municipalities which may be constituted in accordance with the pro- 
visions of the London G:varnment Act of 1899. 

This leads us to examiae the London Local Government Act of 


1899. 

“ Witbin the limits of 35 sections,” says Mr. Hunt in the preface to 
his work upon this Ас, “none of them unduly „ and three short 
schedules, provision is made for the abolition of some 78 elected 
vestries, consisting of over 4,000 members, 12 district boards, con- 
sisting of nearly 600 members, one local board, consisting of 21 
members, and one urban district council, and for the creation in their 
place of 28 borongh councils, each of which is to consist of a mayor 
and not more than 60 councillors and 10 aldermen, ora possible grand 
total of 1,988 members. Women will not be eligible to serve on these 
зе th Act is siinple. Th it of local government 

e of the Ac siple. The uni 
ceases to be the parish, althcfgh the sh is retained as the noit 
for cran р and the admrinittrative Oounty cf London oatside 
the City is divided into 28 areas, each of which is to be a borougb, and 
for each of which a borough council is to be formed; 16 of these areas 


чекер 
The following list serves to show at а glance the proposed re-arrange- 
ment of Greater London :— 


Рвороввр BOROUGHS. | 


OO oNOO PON 
by ui 
В. 
Е 


15. Shoreditch. | 
16. Stepney. [ Aldgate, Christchurch, Spitalfields, Limehonee, Mile 
End New Town, Mile Rad Old Town, Norton Folgate, 0.4 
Artillery Ground, Ratcliffe, St. George-in-the-East, Shadwell, 
Wapping, Bt. Botolph-without-Aldgate, and Whitechapel 
and Tower of London.] 
17. P.plar. [Bow, Bromley and Poplar.) 
18. Wandsworth. [Olapham, Mitcham (det,) Patney, Streatham, 
Tooting Graveney, and Wandsworth. | 
19. Southwark. (Christchurch, Newington, Bt. George- the- Martyr, 
and Bt. Saviour.] | | 
20. Bermondsey. [Bermondsey, Horselydown, Rotherbithe, and 
А St. Olavo and St. Thomas 
21. Holborn. [Farnival’s Ian, Gray's Inn, Lincola’s Ion, Saffron 


Hill, St. Andrew, and Sb. вы хант Staple Ian ] 


22. Olerkenwell. [Oharterhouse, well, Glasshouse Yard, St, 
Luke, and St. Sepulchre. ] 

23. Deptford. | "E 

24. Greenwich. I Charlton, Deptford B'. Nicholas, Greenwich, 
and Kidbrooxe ] 


25. Lewisham. [Lswisham and Lee.] 
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26. Woolwich, [Eltham, Plumstead, and Woolwich. ] 
97. Westminster. [St. Anne, Westminster, 55. Olement Danes, St. 
rge, Hanover Square, St. James, Westminster, St. 
Margaret and St. John, Bt. Martin-in-the-Fields, Bt. Mary- 
le-Btrand, 8t. Paul, Oovent Garden, Bt. Peter, Westminster, 
| Liberty of the Rolls, and Savoy. | 
28. Stoke Newington. [South Hornsey and Stoke Newington ] 
The Borough Council will be a local authority for the supply of 
electricity under the Electric Lighting Acts, 1882 to 1888. [See 
Hunt, London Теса. iss тор п Fis ы 9, ard -— 
may borrow money fhe pu supp 
areas where the Borough Council is authorised to supply electricity. 
Axother most important provision is that which enables the Local 
Government Board, in cases where the Borough Oouncil is unable to 
purchase laud, to empower that Oonncil to put the compulsory pro- 
visions of the Lands Clauses Consolidation Acts into force. | 
By Section 4 (1) of the Act, on the appointed day (».g., the уо 
electi istri the 


within which those powers are exercised, and their property and 

ри Sonncil shall 

be called the 

town clerk, and shall be the town clerk within the meaning of the 

Acts relating to the registration of electors. 

As we have pointed out, the Act does nct come into force until a 

ial order of the Queen in Council. No immediate changes need, 
therefore, be expected. 


WATER SOFTENING. 


Im the treatment of feed water a great change of the conditions to be 
met has taken place caring tho last fow years. This change is 
dependent upon increase of pressure. With higher pressures the 
temperature of a boiler is also higher, and where the scale-producing 
material is carbonate of lime, ex points to the fact that in 
entering a boiler which is at a high temperature the carbonate of 
limeis much more quickly separated out of the water and poe 
in the immediate vicinity of the feed inlet. Probably this is use 
of the more rapid driving away of the carbonic acid gas which keeps 
the bicarbonate of lime in solution, and the loss of which at once 
permits the salt to deposit as mono-carbonate 

As regards sulphate of lime, there is considerable doubs as to the 
solubility of this salt. It is said to render water permanently hard, 
and not to be deposited by heating the water up to boiling point. It 
is aleo said to deposit if the water is raised to 400°, but few boilers 
attain to this high temperature, and lime sulphate should thus not 
form scale unless it becomes concentrated by evaporation. But 
whether this be so or not, there is a form of incrustation which is of 
а peculiarly adhesive quality. We refer to the deposit of its con- 
tents of each molecule of water converted into steam at the surface 
of the plate. The water goes off as steam, and the freed molecule 
in a peculiarly fit state for the purpose adheres promptly to the 
plate. Sulphate scale is thus much more adhesive than carbonate 
scale, as well as less satisfactory to deal with by preliminary 


en 
Seeing that carbonate scale is so very quick to deposit ina hot 
t done in the way of feeding the 


water at a high point in a boiler into the upper of a series of trays | 


so arranged as to permit the water to settle and overflow from tray 
to tray, depositing its lime salts on ribs or oyster shells placed as 
surfaces for adhesion. Excepting where soluble salts concentrate in 
a boiler, we should like to see the time when the blow out tap is not 
required to regular use; for we have very little belief in its action asa 
remover of loose scale or mud, and we believe such impurities, even 
if not deposited before the water enters a boiler, should be deposited 
in trays within the boiler, not upon the plates of the boiler itself. 
Various scale prevention apparatus depend for their action on the 
C mr vene outside the boiler. 
This system suppose uently that supplied cold. 
live steam heating ought, obviously, to come after an акыт 
Unless ап economiser adds а more than usual amount of tem 
to the feed, the lime will not be deposited until the er is 
worked, but where deposit takes in the economiser, it can be 
bored out from time to time. Of course, we would place no system 
befere that of the primary treatment of the water before it even 
enters the economiser. ut even the most approved of water- 
softening systems may be reduced to minimum dimension and cost 
те» тте сө is оси сое үк condenser. Any other system 

wor sars the stamp of inferiority exce under exceptional 

With rf densation th ite din 

surfaco con on the up water required is small, 
and can be treated for scale at small outlay. Indeed, in many cases 
it will produce so small an amount of scale as to admit of teiag used 
untreated, for when only supplied with a small amount of scale-formiog 
, matter, the natural tendency of the boiler to rid itself of scale ma 
be sufficient to overcome the tendency to form additional scale. Wit 

water from а surface condenser there is also a considerable scale- 
detaching effect, and it is rarely desirable to have the inside of a boiler 
absolutely free from scale, as they are when supplied with water from 
most moorland districts. 


ature 


CORRESPONDENCE. 


High and Low Speed Motors. 


Referring to the letter in your issue of November 17th, 
under the above heading, signed by “ Lente,” I should have 
replied to this sooner but for my absence from town. 

“ Lente,” on the one hand, advocates extremely slow speed 
motors for р purposes, and contends that he can buy 
them at a cheaper figure than given in the leading article of 
the ELECTRICAL REVIEW of O tober 13th, and thus make it 
worth while to a user of motors to substitute slow-running 
ones for the ordinary quick-running ones. 

In s subsequent article communicated by the present writer, 
it is pointed out that the figures and contentions contained in 
the original article of October 18th on this subject are sub- 
stantially oorrect, and agree with the present writer's 
experience on the subject. | 

“Lente " begs to differ, and offers to bət £10 that a user 
of motors can buy a first-class motor, giving 4 B H.P. at 800 
тасар minute, for £67, or thereabouta, whereas the 
price quoted by the ELECTRICAL Review is about £112. 

If a man were to come toone and offer to bet you £10 that 
he could buy a first-class felt hat for 1s., one would be liable 
to think there was a catch in it, and instead of taking the 
bet, would offer to put business in that man’s way, provided 
he could supply a hat for 1s. to a specification which would 
warrant its excellence. 

As a matter of fact, the prices of a motor, capable of doing 
about this outpnt, as taken from the oa ев of 
Orompton'e, Siemens's, Parker’s, and the Electric Con- 
struction Company, appear to vary somewhere between 
about £90 and £110, depending upon the exact sizə of the 
motor, as the standard sizes do not in every case oome out 
at 4 B H P. exactly. 

I think it can be said that these four firms know as much 
about continuous current machinery —and have made as 
many motors for power work as anyone in the country, 
and, consequently, their prices for а firat-class article may 
be looked upon as representative. 

It is just possible that as soon as multipolar machines are 
made in any quantity for these smaller sizes, the prices may 
come down a little for the same speeds, but the above 
prices are based on the ordinary two-pole machine, which 
represents the t practice in this country. 

If, therefore, “ Lente” can go a step better, and obtain the 
size of machine in question (at retail prices), at the price he 
names, a8 well as other sizes of motors at corresponding 
speeds and prices, to the following specification, which will 
guarantee a good artiole, I feel confident that the readers of 
the ELECTRICAL REVIEW, as well as the present writer, 
would like to know about it, and that business would be 
likely to result therefrom to Lente’s” advantage. 

Motor to b3 of the ordinary t and to be capable of 
dins i B.H.P. at 300 e pe minute for a period of six 
hours, with a maximum temperature rise at any part of 70° F. above 
the surrounding atmosphere. 

Bearings, two in number, of the ordinary self-labrieating type. 

Armature, dram woand, and fitted with carbon brushes. 

Kficiency, after six hours’ run at fall load not to be less than 75 per 


oen 
Finish and Workmanship of the best. 
Note.—The prices to be subject to the ordinary full trade discounts. 


I think I am fairly conversant with what is and can ba 
done in the continuous current line in this country, and I 
need only add that if machincb wf the same excellence can be 


purchased 25 per cent. below the market price, it would ba 


very interesting and useful to know about them. 
The Writer of the Communicated Article. 
London, November 28th, 1899. 


Electrio Wiring. ` 

Prof. Silvanus Thompson їп his Presidential Address 

refera to the question of electric wiring and the importance 

of keeping down its first cost, and you also refer to the 

matter in this week's issue of your paper. Prof. Thompson 

is of opinion that this reduction in cost is to be effected by 
adopting an uninsulated return wire. 
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As І Кое а system on these lines some seven years 
ago, and have continnously ado it in all installations 
which I have carried out since then, the publication of the 
experience gained during this period may perhaps be of 
advantage at the present time. 

The system was first introduced by me in the lighting of 
Hollycombe for Mr, J. C. Harkshaw in 1892, after having 
obtained the sanction of Mr. Tarrant, inspector of the San 
Fire Office. The installation was at first only for some 250 
lights, but has since been extended to over 600. Мг. 
Tarrant himself made an exhaustive inspection, and subse- 
quently expressed his dpe in the strongest manner. 
Fortified by this opinion, I have never had any objection 
raised by any insurance company, although some 200 houses 
have now been wired by this system. At Fort William, 
also, where some 5,000 to 6,000 lamps have been wired by 
the same method, the result has been entirely satisfactory. 
Major Cardew, when inspector to the Board of Trade, 
made an examination, and after taking sundry tests, also 
gave his approval, and passed the arrangements adopted. 

— I was curious at the time to know what form these 
tests would take, and Major Oardew explained to me that 
the question concerning which he wished to satisfy himself, 
related to the possible existence of a difference of pressure 
between the earthed electric conductor and other neighbour- 
ing earths, such as gas or water pipes, which difference of 
pressure, if present, might cause trouble from electrolysis, 

On testing, however, no such effect could be detected to 
any appreciable extent, and all objection on this score was 
removed. 

I think, therefore, that having been found satisfactory, 
and passed by the Board of Trade and the insurance com- 
panies, and having also endured the test of years, I may 
claim that my earthed water-tight system may now be 
adopted with confidence. | 

With regard to the saving of oost, experience shows tbat 
on an average this may be taken from 4a. to 53, per тор 
wired. There are other subsidiary advantages which I n 
not dilate on now, such as a decrease in the time required to 
carry out the work of wiring, and the absence of damage to 
walls, ceiilngs, and decorations. | 

Prof. Thompson would like the cost of wiring to be 
reduced to that of putting in gas pipes. This is, no doubt, 
desirable, but at the same time the comparison is hardly a 
fair one. It must be remembered that the electric wiring 
of houses is far more complete than the usual system of 
laying gas pipes. For instance, numerous switches are 

laced in convenient positions, and fuses and main switch- 
boardi have also to bə provided. 

If these conveniences and safety appliances were omitted, 
and the wires taken straight off the mains, then the oost 
of wiring would not greatly exceed that of Hiring pipes 
for gas. On the other hand, if this plan were adopted the 
advantages and safety ensured by the adoption of the electric 
light would be greatly minimised. 
| | R. Frederick Yorke. 


212, West George Street, Glasgow. 
November 28th, 1899. 


Tested Lamps. 


I fully expected some able reader to make some remarks 
on а paragraph headed as above in your issue of November 
17th, 1899. | 

It was most unfortunate that the names of those English 


makers of the lamps which the “ Tested Lamp Company 


publish cannot be given, as it would have afforded an oppor- 
tunity for them to defend themselves, or at least some 
explanation. | | 
I have tested a number of lamps at varions times, my 

results appear somewhat different. | 

Does it appear likely for a moment that there is so great 
a difference between English-made lamps? You may find a 
difference of 15 per cent. in life, if all have the same candle- 
power, same efficiency and at the ваше E.M.F. if about a 
dozen of each maker are tried, but not one lamp, as уоп may 
get hold of a particularly good or bad one. 
The information in this test is so very vague, and not at all 
what you might expect expert lamp testers to put before the 
readers of a highly technical journal, | 


1. А 200-volt 16-c P. lamp is tested at 3 watts per candle. 
The photometered result is at 200 volta 19 с.р. at 3 watts 
er candle-power, after burning at 200 volta (I suppose) it 
mes 200-volt 9-c P. at 6˙5 watts per candie-power, this 
means that after “running” the period mentioned, the 
current increases 017 ampere, a considerable amount in a 


. 200-volt 16-c.P. lamp. 


2. A marked 100-volt 16-с.р. lamp. 

Photometered result gives 100-volt 12-0. . at {1:5 watts 
per candle, after burning 336 houra, it becomes 100-volt 
9-c.P. at 6 6 watts per candle, this means after 336 hours 
the current increases 0836, this, too, is an enormous amount. 

Now, it is a well-known fact, that the less the sectional 
area a filament has, the lower should be the efficiency to 
obtain the same life, then how comes it that the 200/16 volt 
having about 005 mm. sectional area is given at 8 watts per 
candle-power, and а 100/16, having abont 02 mm. section, 


is tested at 4°5 watts per candle. 


Again, to me it is new to find a lamp consuming more 

ourrent at the end of its life than at the start, these matters 
want a little more explanation before I can quite swallow 
all that. 
- My experience has been that ав a lamp burns, the resist- 
ance of the filament goes up, and at the same voltage the 
current naturally drops proportionately, it being due to the 
volatilising of the carbon and disposition on the balb sides ; 
of course, the more efficient the filament the quicker the 
change in resistance. 

I would inform the Tested Lamp Company that about 
75 watt per candle-power more should be allowed a 200,16 
lamp than а 100/16, and a further 5 watt per candle-power 
for а 100/16 than a 50/16, to procure the same hours of life 
with an 5 parallel curve. 

See Mr. Preeoe's test of lamps; a study of these will give 
an immense amount of information. 

Is it:an agency for an “American” or Continental 
lamp that is showing? If so, let us be-straight about the 
matter. But really such absurd statements cannot go 
id rin or to the uninitiated some damage may be done, 
and also to our English lamp trade. 

English Electrie Engineer. 


Street Box Explosions. | 


My attention having been directed to accidents reported 
in the ELECTRICAL REVIEW of Ootober 20th, 1899, as 
occurring in the Strand, London, and at Oarlisle, from gas 
which had accumulated in the conduits, I respectfully to 
state that by the introduction of my patent junction box in 
main's circuit there would be no possibility of explosions. 

. I have pleasure in enclosing a copy of my completed 
specification for your information. | 

While there may be an objection te the box being over the 
street or road level, it need not in any sense be ed as 
offering a street obstruction, no more than a Post Office 

illar box; any little inconvenience from such a cause would 
be more than compensated for by the advantages gained; 
the present surface boxes should, from my point of view, be 
a thing of the past; if my box were adopted, there will be 


no more O81008, 
р F. D. Black. | 


[ The specification to which Mr. Black refers is No. 29,676 
of 1897.—Enps. ELEC. Rzv.] 


Why not Sir Joseph? 


It has now become fairly recognised as an unwritten law 
that the presidents of the great Institutions should receive 
the honour of knighthood, either daring or at the expiration 
of their term of office. | 

The presidents of the Institutions of Civil Eagineers, 
Mechanical Engineers, and Marine Engineers are all so 
honoured, and justly so. | 

But why should the president of the Institution of 
Electrical Engineers be omitted, and especially when he 
happens to have rendered such brilliant service to the cause 
of Pea and of practical engineering as cur late president 

one ? 

The honour conferred upon the presidents of the other 
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Institutions is, as most of us understand, for a twofold 
reason. 

It is a recognition by Her Majesty, as representing the 
nation, of the status and usefulness of the Institution as a 
whole. It is aleo a ition of the position which the 
president himself occupies in the world of science and 
engineering generally, the world in which he moves, and to 
the betterment of which he has devoted himself. 

It is for exactly the same reason that a judge is knighted. 
It is a recognition by Her Majesty, as representing the 
nation, of the importance of the judicial office, and of the 
legal fraternity as a whole. 

It is also a recognition of the man himself and of the 
work he has done. And similarly with the great medical 
and surgical bodies. 

19 5 both accounts our late president is entitled to 


Surely the importance of the Institution of Electrical 
Engineers is now sufficiently established to warrant their 
being recognised by Her Majesty equally with the other 

Institutions. One obstacle we very probably foresee 
in the matter. Our late president is, as we know, an 
exceedingly modest man, who would prefer not to be 
troubled with honours and rewards. 

We know, too, that as plain Joseph Wilson Swan, he 
“н than any title can make him, and that his name 

ill go down to rity as one, and not the least, of 
the brilliant band of able men who have made the Electrical 


Age. 
After all, | 
The rank is but the guinea stamp; 
The man’s the gold for a’ that and a’ that, 

Bat I think most of us would claim that, in this case, 
our late ident should make one more sacrifice for the 
industry for which he has done so much and submit to the 
knightly stroke. 

Engineers of to-day hold the appes that knights and 
military leaders did in days gone by; and it is our right that 
our leader should receive the badge of knighthood. 


Sydney F. Walker. 
Bath. 


€ nod 


. A Tender Point. 


With reference to the ph in ELECTRICAL REvIEW 
of this day's date on A Tender Point," I bag to inform 
you that І am not entitled to any oredit attaching to the 
plan of printing the schedules of specification in copying ink 
and iie ig: e their being readily detached in the manner 
indicated in the article referred to. 

The point is, perhaps, a small one, but the article is wrong 
in stating that the plan is due to me. With your well-known 
reputation for accuracy, I feel sure you will be glad to avail 
yourself of a correction on even such a minor matter ag this. 


F. Baylay, 
Capt. R E. 


War Office, S. W., | 
November 28rd, 1899 


An Electricity Supply Question. 


Possibly some of your readers may be able to give me 
some information as to the obligation which a supply com- 
pany is under as regards applicants who have their own 
plant for lighting their premises, bat who wish to have the 
company to fall back upon in case of a breakdown, or to 
take current from them when it may be convenient. 

It is not reasonable that the company should have the 
expense of putting down extra plant in order to be prepared 
for such contingencies without any prospect of making any 
profit, and if the question has not been settled by a court of 
law, it is important to consider what is a safe attitude for 
supply companies and corporations to take up, and it will be 
interesting to know how such cases are dealt with in 
different places. : Е 


| Supply Company. 
Norwich, November 28th, 1899. EN 


Branch No. 4, &c.), and watch the duplicate s 


Signalling without Contact. 
I have been greatly interested in the reprint of Mr. W. S. 
Boult's British Association paper on *Signalling without 
Contact" in Mr. James Swinburne's report, and iu the 


subsequent oorrespondenoe in your columns. Mr. Boult's 


system is most comprehensive, as regards signalling, and the 
apparatus is ingenious without being complex. Given con- 
struction on engineering lines, as distinguished from elec- 
trical, there seems to be no reason why it should not bə 
perfeotly satisfactory as regards the exhibition of signals to 
the engine driver. Some of the points made—apart from 
the a of the contacts magnetically—are especially 
valuable. | 


There is, however, one point with regard to such signalling 
which does not seem i be noted or provided for in the 
paper, or referred to in Mr. Swinburne's report. From 

. 20, particularly, and from the paper and report generally, 
I gather that Mr. Boult's gystem is entirely independent 
of the ordinary semaphore signals, and, whilst it may be 
superposed on the latter form, there ie, really, no need for 
further signals of any kind such as are in use at present. 

The levers of the present semaphore signals are, in order 


‚ to prevent mistakes on the part of the signalman, interlocked 


with those of the points, so that only the signals relating to 
the points set san De lowered for the passage ofatrain. Mr. 
Boult’s apparatus, used as a complete system, would abolish 
such control, and I do not see that any substitute for this 
most important safety device is suggested. 

Unless something of the kind is provided, at least as 
efficient as the present mechanical interlocking, it would be 
possible to set the points for one line, and the signals for 
another with, under certain conditions, disastrous results. 


J. Pigg. 


There is nothing ridiculous or funny in the statement 
contained in my letter which appeared in your issue of the 
10th ult., as to what a driver assumes in a fog. That 
statement is quite correct. It can be verified by reference to 
the rules of any railway company party to the Clearing 
House system. ! 

I do not understand Mr. Boult's apparent objection to the 
quotation from Sir George Findlay, seeing that the quotation 
appears in his (Mr. Boult’s) original psper. So many hard 
things are being said of the present fog signalling system,. 
that the opinion of во eminent a railway man respecting it, 
cannot be too well known, and more especially so seeing the 
great improvements in that system that of late have taken 


lace. 

I regret that I did not make myself clear about the man 
I suggested would be required by the driver of an express. 
The man would be required to watch the working of the 
indicators, to. calculate the road numbers (м, + 2 = 
. Would 
it be fair to the driver to expect him to keep a look out 


. along the line and watch these indicators also? A driver has 


something to look for besides signals, which, be it remarked, 
he does not implicitly rely upon. If he has to watch Mr. 
Boult’s indicators, there will bea poss of his not noticing 
some ob:truction he otherwise would. I submit, therefore, 
that the question of the number of indications and road 


. numbers a driver mer receive in one minute i8 important, 


and if Mr. Boult will not admit 30 it would be interesting 


to know what he considers would be the maximum. I believe 


my estimate to be rather under than over the possible 
marimum. | ‚ И 
I am still of opinion that it is not good railway signalling 


to have an indicator corresponding to a. “stop” signal 


showing “off on an engine when inside the Distant, if that 
“stop” signal is “on.” - There must necessarily be a 
liability of the indicator being misread. - | , 
In speaking of a wrong road number being given, I did 
not intend to refer to a mistake in the switching in the 
aignal-box, but to a failure of one or other of the electro- 
magnets on the road, owing to which, although the switch- 
ing was right, you might get on the engine, say, M, only, 
instead of M, + 2. | 
Until single-line signalling is seriously tackled by Mr. 


. Boult, his system cannot be complete. If only electro- 


magnets аге used Mr, Boult's danger signal is open to one of 


the very objections he raises against the danger signal of 
Р 
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other systems, as his medium on. the road for operating the 
danger signal is then a varying one, the magnetic field not 
being permanent. Moreover, how can the switches that 


would be required for throwing -these electro-magnets in' 


and “out” bs safely and efficiently controlled ? 

On the whole, perhaps; the nursery method is to be pre- 
ferred to putting engine drivers to solve Mr. Bonlt's simple 
equations. a 


«€ Earthing the Middle Wire.” 


Under the above heading you have in your last week's 
issue а paragraph (which you state is brought to your notice 
by Mr. Musgrave Heaphy) showing a possibility to-day of 
fire-risk in electric wiring ав usually carried out with two 
insulated conductors installed on a three-wire main system 
in which the neutral is “ earthed.” 

I venture to suggest that a note of interrogation should 
have been placed after your heading, or that the instance 
given could have been better described under the heading 
* Imperfect ” earthing of the middle wire, for if the earth- 
ing “ principle” was consistently carried out in the wiring 
of houses as well as in the streete, and any concentric system 
adopted in which one conductor completely surrounds the 
other, the possibility instanced could not occur. 

It appears to me that Mr. Heaphy has unwittingly (or per- 
haps designedly) brought forward an instance which shows 
the fallacy of the present method of wiring—flourishing under 
existing insurance regulations. 

From my point of view I would like to ask Mr. Heaphy 
what fire-risk possibility he can discover in a system of 
wiring in which two ordinary insulated wires forming the 
outers are installed in a steel armoured insulating conduit, 


of which the outer mechanical armouring or iron pipe forms 


the neutral and uninsnlated earthed return? 

Further, if such practice was generally adopted, it is 
obvious that the cost of wiring per light with steel armoured 
insulating conduit would immediately become reduced ons- 
half, for, in other words, the present carrying capacity of 
the insulated wires would be virtually doubled by balancing 
the return current on to the pipe. The supplemental insula- 
tion on the inside of the pipe would effectually prevent 
* leakage," and, in the event of any fault occurring, rather 
e a “short circuit” that would remove itself harm- 
essly. = 

Undoubtedly this question of consistently “earthing the 
neutral,” involving as it does a general and complete adop- 
tion of the principle of permanently earthing ” one side of 
а circuit, is a very important matter, and the commercial 
exigencies of to-day will continue to bring the subject more 
and more prominently before the profession. | 

A discussion dealing with the question of “earthing ” 
from all pofnts of view would directly benefit many branches 
of the electrical trade. Your “Correspondence” column, 
however, could not be so burdened, and I must at present 
content myself with stating my belief that “earthing” does 
offer the ultimate solution to the question of providing 
thoroughly efficient and permanent electric wiring, at a price 
that would effectually check the further growth of gas- 
piping, and thereby secure the fall field for electric lighting. 


I also suggest tnat the practical efficacy and success of the 


principle of “ earthing ” depends mainly upon the complete- 
ness with which it is adopted, and the question of the pre- 
sent is how far existing lighting plante could be readily and 
economically changed over or adapted to meet the necessary 
requirements ? 


63, Qaeen Victoria Street, E.C., 
sVovember 29th, 1899. 


Fred. Bathurst. 


Single-Phuse Motors. 


It is difficult to discuss with Mr. C. E. L. Brown. He 
continually argues points which are outside the question, and 
then exclaims with confidence, Am I not right! Under 
such circumstances further writing is of no value, and I'll 
therefore stop from the discourse. | 

| Alexander Heyland. 


— 


The Dublia Cable Centract. 
We have received from Hr. Wm. M. Murphy, chairman 


__ of the Dublin United Tramways Company, Limited, a long 


letter dealing with the matter of the Dublin cable contract, 
bat in view of the letter from Messrs. Renshaw, Kekewich 
and Smith, which appeared in our last issue, we refrain 
from publishing it, as we assume that the matter is now 
sub judice.—Eps. ELEC. Rev. 


THE INSTITUTION OF ELECTRICAL | 
ENGINEERS. 


THE first eubject to be discussed by the Institution of Electrical 
Engineers this session is the appropriate one of the cost of 
steam raising; it a more than usual interet for 
many of those present on Thursday evening of last week owing 
to the phenomenal rise in the price of smokeless coal, and the 
positively astounding prices asked for even low grade coals. 
* The cost of steam raising at a time when many stations are 
short of steam ought to elicit some useful and instiuctive 
remarks ; no doubt, at the adjourned discussion, those who 
have felt the pinch will have something to say. Mr. John 
Holliday read his paper, and was followed by Mr. Crompton 
zs the ** Infiuence of Cheap Fuels on the Cost of Electrical 
nergy.” 

Mr. Ferranti opened the discuesion by expressing the 
interest which attached to the two papers dealing with a 
most difficult problem, particularly so at this time of the 
year. Not only must steam be generated economically 
throughout the year, but in large cities fogs and eudden 
loads had to be faced. At the present time there was another 
difficulty due to the largo quantities of coal required by the 
Government, and the demand was so great that there was 
little smokeless or Welsh coal to be had. In his own works 
at Hollinwood, an economy had resulted from the use of 
cheap fuels, bat when an attempt was made to atilise 
any particular class of fuel which was cheap but not in 
demand, the supply of that fuel became exhausted or 
the price was raised and the economy hoped for was lost. 
One of the wants in some boilers was a large combustion 
chamber, and Mr. Orompton’s large combustion chamber 
must and would give a large economy. When the tempera- 
ture in a farnace was very high, due to forced dranght or 
the use of highly calorific fnel, the condition became very 
like that in a blast furnace and great trouble was found in 
maintaining the brickwork, so the cost of renewal might be 
considerable. Those who had to deal with steam raising 
knew the value of an efficient and sufficient proportion of 
spare boilera, and a substantial spare was necessary for 
economy at the worst time of the year. Unless this were 
provided the deposit inside the boilers, and the deposit from 
the coal outside led to a reduced evaporation; to work 
boilers economically one bad to be able to clean them 
systematically and thoroughly at all times of the year. 

Mr. Stromeyer thought that Mr. Holliday’s paper was 
especially valuable because of the very complete figures given. 
He referred to the objection to cheap coal owing to the 
amount of refuse produced and the cost of removing it, and 
that the large proportion of refuse made the «ffective thermal 
unite less than were given theoretically. He found it con- 
venient to state the cost of coal in pence for evaporating a 
ton of water, and showed that the value of coal was reduced 
to about a quarter if it gave 80 per cent. of ashee, as com- 
р with what would be given if there were no ashes at all. 

e cited the attempts made to use shale oil as a cheap fuel, 
but the price increased, and it became uneconomical to use 
it. The statement by Mr. Crompton that 25 per cent. of 
heat was carried off with the products of combustion in one 
test of a boiler of the water-tube type at Glasgow, was 
characterised as absurd, but Mr. Crompton interposed the 
remark that the test was not his but one of Mr. Longridge’s. 
Mr. Stromeyer thought there mu: t be an error in the sampling 
of the gases. He further criticised the results obtained by 
analysis of flue gases, owing to the difference in composition 
in different parts of the flae. Externally fired boilers had 
always been unsatisfactory, and manufacturers did not like 
water-tube boilers, because with such boilers, when any 
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leakage occurred, one did not feel inclined to go on, but the 
boiler had to be stopped all of a sudden. He commended 
the dry-back boiler. 

Mr. Dagald Clerk thought it quite a mistake that а gas- 
producer was going to do any good with a steam boiler ; all 
attempts to do this had failed. The reason was that the 
carbon had to be converted into CO and then into CO,; the 
result was that little more than 70 per cent. of the heat in 
the coal was used. The only way to avoid this was to have 
the whole producer in the boiler. He quite agreed that the 
water-tube type of boiler is not satisfactory to the ordinary 
manufacturer, but it has a very great advantage compared 
with the Lancashire boiler as it can be got into difficult 
inaccessible spaces and used with very high pressures, 
although in some cases it would pay better to stick to lower 
pressures and more economical boilers. The chief loss of 
economy is attributable to the radiation from the fire-brick 
furnace. When the fire was pat into the centre of the 
water there are no such radiation losses, and the best results 
are obtained when combustion is hot quite complete in а 
Lancashire boiler. 

Mr. H. W. Miller mentioned some experiments he had 
carried out with special smoke-consuming fire-bridges. It 
was well known that in the ordinary etandard pattern of 
Babcock- Wilcox boiler there was no real combustion chamber 
at all. By pyrometer tests the temperature of the flue gases 
is 800° to 1,000°, much too low to complete combustion. 
After fixing the fire-bridge of extended pattern the tempera- 
tare rose to 1,200? to 1,600°. 

Mr. Bertram Blount spoke on the chemical questions 
involved: many impossible figures were given, and the 
amount of CO, exceeded the total product of the com- 
bustion of the carbon burnt and the oxygen supplied. It 
was usually supposed by a great number of steam users that 
imperfect combustion led to a great loss: they may relieve 
their minds of that, to discover CO in the flue gases is most 
unusual. The neighbourhood might be ruined but their 


pockets will be safe. Again, on the question of gas pro- ' 
ducers, no one in his senses would use a gas producer for a 


steam boiler, he would use the gas in а gas engine. 

Mr. G. L. Addenbrooke thought that electrical engineers 
were most interested in the comparative cost of raising 
steam in large and small plants. Three or four years ago he 
went into the question very largely, and it astonished him to 
find great difficulty in getting reliable figures. Оле of the 
troubles with cheap fuel was the oxidation which took place 
on exposure to the air, and its ready absorption of water. 

The discussion was adjourned, and will be resumed at the 
next ordinary meeting. | 


THE HARGREAVES-BIRD ELECTROLYTIC 
ALKALI PROCESS. 


Bx JOHN В. О. KERSHAW, F. J. O. 


As a result of the criticism made upon the reports of Prof. Ramsay 
aud Messrs. Cross and Bevan in last week's issue of the ELEcTRICAL 
Review, the writer has received from Mr. О. C. Connor, one of the 
directors cf the General Electrolytic Parent Company, the appended 
figures relative to the average working efficiency of the Hargreaves- 
Bird electrolytic cell over a long period of time. Mr. Oonnor states 
that in the prospectus of the new company, which is to be issued to 
the public in the course of the present week, а current efficiency of 
90 per cent. has been made the basis of the estimates. The figures 
given below confirm the opinion expressed by the writer, that the 
efficiency of 97 28 per cent. given ia the reports of the experts was 
а maximum rather than an average efficiency, and it is satisfactory to 
learn that it has not been used in framing the estimates upon which 
the statements in the prospectus are based. 

With reference to the suggested possibility that purification of the 
brine might be necessary before it could Ъз used in the electrolytic 
cells, Mr. Connor states that in the recent experiments at Farnworth, 
brine prepared by dissolving rock salt in water has been employed 
without any purification, and that no difficulties have been met with 
since this method of preparing the brine was adopted. 

The works will have a capacity equal to the production of 27,000 


tons alkali and bleach per annum. 
Volts at Current 
Days. Amperes. cell terminals. efficiency. 
360 (Av.) 2,048 (Av.) 3:926 (Av.) 93:405 
Number of days ee a i ; 360 days. 
Na Ol decomposed per 24 hours... ... ...  220:087 lbs, 
| |] н 360 days... ove een 79,229'0 » 
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tons. owt. qrs. Ibs. 
Na Ol decomposed per 860 days ae 2». 35 7 1 17 
Produ:tion as ash (Ne, CO) = (Na Ol x 9) .. 31 16 2 18 
- soda crystals = ( x 2 444)... .. 86 8 S3 15 
si of 37 per cent. bleach (х1 558) ... 55 2 0 14 
- as bicarbonate (х 1:495)  ... .. 50 15 0 13 

B H. p. at cell е Ет - Р sie 10:778 E H.P. 

Lbs. Na Ol decomposed Е.Н ».-day igi- ug 20 42 los. 


BUSINESS NOTIOES, &о. 


Electrical Wares Exported. 
Wasz mme Nov. 22р, 1898. | Wax вира Nov. 2167, 1899. 


Adelaide  .. 8 .. Value £73 Adelaide .. Value £42 
Amsterdam .. e e EX 61 Alexandria .. А .. 709 
Bombay ee; . ee ee ee 140 Amsterdam ae ee 

Boston B ins оа . 45 а Teleg. mat. 


Brussels 


Telephones 
Buenos Ayres 


DE ИЕ .. 100 | Antwerp. Elec. fuses .. 
Teleg. mat. .. 2 Barcelona. Teleg. cable 


Calcutta’ `.. ks i» T Bombay E 

re Teleg. wire .. .. 329 Teleg. wire 
Cape Town .. "m as see, 
Christiania .. m T . 460 Buenos Ayres sa js 
Colombo  .. m s Р 81 E Teleg. mat. 
Copenhagen Caloutsa . 0 e oe oe 


ee ee ee 84 
Durban E ae Bes ». 2,946 
East London vx vé га 1351 
Gothenburg.. 25 oe .. 103 


442 
45 
50 
03 
117 
%71 
29 
25 
225 
135 
122 
Cape Town .. $$ Vs ee 910 
Colombo |... Wi 
58 
26 
297 


Teleg. appts. | 


Wellington .. ss 5% 0 .. oe 
Teleph. mat. .. 881 Rio Janeiro. Teleg. mat. 
s m Um . 484 Santos E" s T m 
m Teleg. mat. АР T 70 

Shanghai .. vs T 
Singapore. Teleg. mat. oe 
Stockholm. Teleg. mat. . 186 


5A Brisbane. Teleg. wire .. 
97 
Hamburg КА ace .. 110 Copenhagen i T 
Hong Kong .. > RM „ 122 РА Teleg. wire 
Launcestou.. se i - 90 Demerara, Telephones a 30 
Madras ss is “+ 38 Durban. Teleg. mat. .. . . 1,525 
Malta.. is oe i .. 157 East London НЕ M . 263 
Melbourne .. . T 75 5 Elec. tramcars . 472 
Ostend t e . . l0 | Gibraltar ; x 173 
Penang. Teleg. mat. .. 118 Gothenburg ss v» 67 
Port Elizabeth .. x A 73 8s Teleg. wire . 19 
Quebec - 52 е5 .. 100 Halifax. Teleg. cable .. 49,000 
Rio de Janeiro. Ps es 32 Hamburg 2 T 2 10 
Rockhampton  .. E .. 303 T Teleg. mat. .. ee. 830 
Rotterdam. Teleg. mat. .. 107 , Hong Kong. M is .. 183 
Senegal. 55 knots teleg. cable 107 | Malta m T 96 
Shanghai ..  ..  .. eo 93 „ Teleg. mat. 566 
» Teleg. mat... .. 1,087 | Melbourne xA M 10 
Singapore. Teleph. mat. ee 58 $ Teleg. mat. 110 
Stockholm. Teleg. mat. .. 189 | Nelson = si ee 26 
Bydney Ju es -— 1,023 Ostend 62 
Tientsin. Teleg. mat. es Otago 22 
Vera Cruz. Teleg. mat. nS 83 Perth M 
115 
810 


Yokohama 


Sydney se А „ 817 

Wellington .. >e ix ae 67 

Total T £9,905 Total ә £58,914 
Foreign Goods Transhipped. 

| Toronto. Teleph. mat. Value £49 


Electrica] Wares Exported. 


Увек ENDING Nov. 20TH, 1898. | WIR юнргна Nov. 28TH, 1599, 

Adelaide. Teleg. mat. .. Value £108 Adelaide à . Value £75 

Alexandria .. A. T „ 106 Alexandria .. e ЗЕ Бе 
A Sub. cable.. е. 150 Amsterdam 


Antwerp ee ee эе es 85 Barbadoes ee ee ье es 
Brisbane. Teleg. mat. .. .. 101 Buenos Ayres. Teleg. mat. .. 
Buenos Ayres vis T . . 1,421 Calcutta s $s ee 
Calouttaà  .. ee oe .. 1,743 „ Teleg. wire .. с 
Саре Town ee [EJ ee ee 229 Cape Town ee ee ve eo 
Christiania .. гә e 5. 84 Christiania. Teleg. wire = 

» Teleg. cable e, 1:5 Colombo ES Ке" ss 
Colombo es sa .. 105 Copenhagen. Teleg. wire  .. 
Copenhagen 20 Durban т T T" 


X "n oe .. 189 East London 0 
„ eleg. mat. oe 12 Genoa. Teleg. wire 
East London T ee .. 2108 Hong Kong 


Hamburg .. e es . 110 Teleg. mat... 


9 
Hong Kong .. sis T ee 171 Lyttleton. Teleg. mat. .. 
Kobe. Teleg. cable $i SQ 65 Madeira У Em 
Malaga ee ee ee ee 70 Madras ee ee 
Melbourne .. - E . 88 Melbourne .. is T" vs 
i Teleg. mat. .. 854 " Teleg. wire * l; 

Port Elizabeth .. T sa 26 New York .. 25 S 
Rio Janeiro. Teleg. mat. . . 5,186 Ostend d» x v .. 116 
Santos. Teleg. mat. .. 156 Otago.. 22 T - ~ 14 

5 Teleph. mat. .. Port Chalmers .. 210 


Senegal. 55 knots sub. teleg. " Teleg. mat. . . 9,710 
vs we аә — Port Elizabeth  .. ix 377 


cable „ә ee 
Shanghai a T .. 110 Rio Janeiro $3 - ва 27 
Singapore. Elec. detonators .. 243 St. Helena, Teleg. cable 136,000 
Stockholm .. - s . 1,700 Shanghai. Teleg. wire .. ii 
T Teleg. mat. ee tb Bingapore .. vs id Eo 49 
Sydney is s БР .. 2,097 Stockholm. Teleg. mat. Же 45 
Valparaiso. Teleg. mat. ee 1,186 Sydney s ‘a vx .. 459 
Venice . ee ee es 230 LII Teleg. wire 533 
Yokohama .. a s oo 474 Tokio ч 


oe е se ee LI . 30 
„ Teleph. cable. .. 1,412 
Trinidad  .. ds T vs 

Wellington 


s Teleg. mat. ' : à 473 
Total 


Total £10,974 
Foreign Goods Teanshipped, 

Alexandria .. ES бе .. 920 

Amsterdam i ee si 85 

Bombay ja а ae va 25 

Progresso. Teleph. mat. . 158 


Total ee ee £168 
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Bankruptcy.—The oreditors of J. C. Howell, electrical 
engineer, late of Queen Victoria Street, E. O., met lest week at the 
London Banki uptey Oourt. A statement of affairs was submitted, 
showing gross liabilities £19,120 (unsecured £10,348), and assets 
valued at £11,433, or sufficient to show a surplus of over £1,0(0 after 
meeting all liabilities. The debtor bas been interested in numerous 
electrical companies, smong the number being John Charles Howell, 
Limited; B. Howell & Bon, Limited; Orompton-Howell Electrical 
Storage, Limited; Porous Accumulator Company, Limited; John 
Obarles Howell (No. 2) Company, Limited; Epicycle Company, 
Limited; Epicycle Manufacturing Company, Limited, and Pontypool 
Electric Light and Power Company, Limited. He ascribes his posi- 
tion to the severanc3 of his connection with the Crompton Oompany, 
and to the liquidation of John Oharles Howell, Limited. Ia the 
absence of any offer, tbe creditors resolved to administer the estate 
in bankruptcy. 

At the Lincoln Bar kruptcy Court on 28th ult., W. H. F. Bowman, 
photographer snd electrical engineer, Gainsborough, was up for 
public examination. The debtor attributed bie failure to putting an 
d to "m installation in the Albert Theatre, and never being 

or it. " 

A rec:iving order bas been made on a creditor's petition against 
W. Rowbotbam, electrical engineer, Teddington. 


Liquidations, Dissolutions, &c.—Tke Electric Light 
Inturance and Maintenance Company has decided upon reconstruction 
aod is winding up for that purpose, Mr. G. Bunbury, of Little 
Gadoombe Leigh, Reigate, being liquidator. The new company to 
be registered will bave the same name. 

Round's Accumulator Company, Limited, and the Power Accumu- 
lator Syndicate, are winding up voluntarily, with Mr. A. Pigram, of 
70—71, Bishopsgate Street, E. O., as liquidator. 

The Milver Portable Electric Battery Syndicate bas resolved to 
wind up voluntarily, Mr. R. W. Palk, 105, Oolmore Row, Birming- 
bam, being appointed liquidator. 


Books Received. — Kalender für Elektrotechniker, von 
Е. Uppenborn, Siebzshnter Jahrgang 1900. Miiochen: R. Olden- 
bourg. 5 works. 

“The Mechanical Werld Pocket Diary and Year-Book for 1900." 
Manchester: Emmott & Oo., Limited. 6d. (net.) 

“Therapeutic Electricity,” by W. 8. Hedley. London: J. & A. 
Ohurchill. 1899. 85.64. 


Brown v. Laing, Wharton & Down, Limited.—In the 
Ohancery Division of the High Oourt of Justice on Saturday, the 
26th ult., the above matter (Brown v. Messrs. Laing, Wharton and 
Down, Limited,) was mentioned before Mr. Justice North on a 


motion for judgment. Oounsel for the plaintiff said the action was. 


brought by a second debenture holder, and the first debenture holders 
were not parties to the action at all. Minutes had been prepared 
which, according to the view of plaintiff's advisers, were sufficient. 
His Lordsbip said he should like to know what the inquirers raid. 
A time might come when he (the judge) would sell the property. 
He thought the matter should stand over for inquiry, with leave to 
apply in Ohambers for realisation. Counsel was granted permission 
to amend the writ which set forth that the plaintiff sued on behalf 
of himself and all other debenture holders," whereas he was only 
a second debenture holder, snd amendment was therefore necessary. 
There was another point: a receiver and manager bad been appointed 
by Mr. Justice Darling in Vacation, the receiver without any t of 
time snd the manager until January 4th next. But thera were a 
number of pending contracts which would not be completed until 
considerably after that date. His Lordship continued the appoint- 
ment of receiver and mansger without limit as to time. 


Catalogues and Lists.— From the Thunderbolt Patent 
Governor Oompany, Limited, of Glasgow, we have received an 
illustrated circular particularising, with illustrations, the Thunderbolt 
governor, which has been already described in the TrxOrRICaL Бю 
view. An electric governor regulator is shown for controlling engines 
driving lighting or power generators. It is employed in combination 
with the air compressors and throttling cylinder, in order to vary the 
speed of the engine with a varying load and so maintain a steady 
voltege. A patent electric governor for small installations is aleo 
noticed. Ic is actuated by the electrical energy cf the circuit, 
being arranged to act directly on the throttle valve of steam or gas 
engines in a manner described in the list before us. 

Mersrs. Polland & Oo., of Newcastle-on-Tyne, have brought out a 
new price list of their Bees” pc cket volt and ampere-meters, which, 
we understand, are much in den and, both among e firms at home 
and the colonies, and have also been supplied to various Govern- 
mental departments for telegraphs, telephones, &o. The list bas 
some comments regarding the application of the instruments to testing 
igniting apparatus in benz ne and petroleum motor cars. 

From Metars. J. Н. Holmes & Оо. there comes to hand a copy of a 
newly issued catalogne of Lundell motors. Thie list is naturally of 
great interest and importance at the moment to all taking part in the 
development of electrical power transmission in factories, &c., for the 
Lunde ll motors ме very widely used, and we understand that the 
demand is continually increasing both for home and foreign use. The 
demand is particularly marked from India and the East for the 


S nior type of ceiling ventilating fan motor which we find 


described. Some idea of the business being done by Messre, 
Holmes msy be gathered from tke fact that of the two-pole and 
six-pole types of motors they have during the last three years 
supplied about 3,200 with an aggregate of 9,000 B m.P. The motor 
has achieved great fame in America, the place of ite birth, and the 
list before ua is arranged in that beautiful manner which we have 
frequently mentioned as charecteristic of American catalogues. The 
illustrations are wortby c£ the highest praise, and the neat way in 


which the matter aud blocks are arranged, together with first-class 
paper and excellent printing, make the catalogue as good as anything 
of the kind that we have recently seen. Examining the contents 
more closely we find that the list opens with a general description 
of the motor, and there follows a table showing the intermediate 
powers for which the bipolar motors may be wound. Another table 
gives details of stan speede, powers, &., for multipolar types, 
and motors of various types are shown driving fans, emery grinders, 
dental ou' fits, lathes, pumps, linotype machines, wood-working and 
other tools, &., and for organ blowing. Notes on motor parts, 
efficiency curves, and connection diagrams, are also interesting features 
of this excellent list. 

The Electric Oonstruction Company, Limited, have issued a revised 
list of their continuous current dynamos and motors. The list is 
capitally printed and has first class illustrations. A specification of 
E. O. O. standard two-pole dynamos is followed with tabulated details 
and prices of shunt and compound wound machines of various 
capacities. Direct current motors, and tbe Bushbury enclosed motors, 
also starting switches, resistances and regulators are described. 

Mr. James Dickeon, of Gray's Ion Road, W. O., sends us his latest 
lists of carbon brushes for dynamos and motors, the “ Tieciton " 
dynamo brush, and the Ideal“ electric lamp guard. 

From Messrs. Krupka & Jacoby, of Watling Street, E. O., we have 
received a catalogue of the Strela open and enclosed aro lamps. 
These lamps are made by ths Stralsund Arc Lamp Factory, Limited, 
cf Straltund, for whom Messrs. Krupka are sole agents for this 
country and the colonies. The lamps as supplied for direct and 
alternating currents, for stage purposes as projectors, and arc lamp 
accessories, ara described and illustrated. : 

We have received from the Fabrique d'Ap Elec'riques 
Société Anonyme, Aarbourg, Bwi!z'rland, se neatly illustrated 
lists (October 1899) in which they describe and price their rbeostats, 
regulators, switches for high and low pressure currents, and other 


8 ties. | 

The Sparkless-Oleanser Company, of Nottingham, send us а cir- 
cular of their " sparkless cleanser” for dynamo and motor users, for 
reducing wear and tear. | 

The Electrical Transmission Company, Limited, of Hammersmith, 
have issued some excellently printed and illustrated lists of the 
'" Albert” knife switches and arc lamps and accessories. | 
? r Middlemiss bas issued a new revised price list of switch 
ос 

Messrs. Estler Bros., of Leadenhall Street, E. O., have issued a 
catalogue of high class mirrors, lenses, ship's lanterns, &c. In 
another list to hand from Messrs. Estler Bros., we find cate and 
a fow particulars of Ambroin trolley line material for which they are 
sole vendors for Great Britain and Jreland.” With “ambroin” it 


patent process, and after being subjected toa very great pressure, a 
strong, firm and uniform material is said to be produced. By vary- 
ing the proportions of the component parts different qualities are 
obtained for different purposes. A glance through the list bafore us 
shows that line insulators of various shapes, large and emall strain 
insulators, bracket arm hangers, sound pers, arc lamp hangers, 
overhead fiogs, trolley cars, wheels, harps, stretchers, turnbackles and 
other things are made of this material at the Ambroin Works, 
Berlin-Pankow. 


Changes of Address.—The Dalston Electrical Com- 

pany Road, оо from 18, Ball's Pond Road, to 60, Stoke New- 

Ar. F. J. Jones, electrical engineer, Princess Street Works, Chester, 
has removed to more commodious premises in Seller Street. 


Dividend.— Die Fabrik Isolirter Drähte zer Electrischen 
Zwecken Gesellschaft, of Berlin, is declaring a dividend of 12 per 
cent. for the past financial year. 


Dynamo Brushes.— We have received from Mr. C. Ford, 
27, Olement's Lane, Е О, samples of his patent copper foil dynamo 
brushes. These are made of pure electrolytic copper sheet 0 0025 
inch thick, doubled back and forwards to form laminated sheets 
0:0025 inch, which are laid ther to any desired thickness, and 
soldered together at one end. these the advantages of high con- 
ductivity and small wear of commutator are claimed. We have 
received also ramples of metal - paper for show cards, refiectors, &, 
sis ars remarkable for their extremely brilliant colours and high 
po 


Falcon Works Engineering Society. — The Falcon 
Works Engineering Society held their inaugural meeting of the 
present session on Wednesday evening, the 22nd ult, when Mr. 
R. Peroy Sellon delivered the presidential address to a large 
ance of members. Mr. Sellon passed in review the chief events of 
interest in electrical engineering during the past year and pointed 
out the tendencies of demand for electrical plant in their relation to 
the manufacturing industry. He laid stress on the necessity for 
specialising and standardising lines of manufacture to enable the 
British manufacturer to meet competition from the United States 
Germany and Switzerland. Mr. Sellon concluded by explaining in 
detail the nature and objects of the additional buildings, plant and 
tools in course of erection, and farther extensions which are in 
contemplation at the Falcon Works of the Brash Electrical Engineer 
ing Oompany. 

Gutta-Percha Corporation, Limited.— Last week Mr. 


Justice North, in the Chancery Division, appointed a receiver 0 
manager in a debentare holder's action against this corporation. 
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The Herzog Fairy Annunciator.— The apparatus 
which we illustrate below is a radical improvement in electric bell 
indicators or annunciators. It is new in principle and is adapted to 
replace any magnetic annunciator—or ordinary push button circuit— 
with ordinary open battery. Everyone is well acquainted with the 
cost and great space occupied by theordinary indicator now in general 
use. Too often it is, in addition to the drawback of occupying a 
large space, an unsightly object in a very prominent position. The 
present invention is claimed to be anything but unsightly, to occupy 
а very small space, and to cost leas than any indicator board now in 
use. The principle of operation is that the current passes from the 

ush button to a corresponding positive dise connected thereto and 
mmersed in a solution, then through the solution to a negative ter- 


minal also immersed in tbe solution, the action of the current 

instantly decomposes chemicals in the solution and thereby causes 

the platinum disc to change colour. A twelve point indicator of this 
pattern will not occupy more space than a No. 2 Leclanché cell, is said 

to be most reliable in action, and can be adapted to replace any mag- 

т annunciator in any push button circuit. The inventors claim 
or it:— 


1st.—A utomatic restoration of the indications, which may be arranged to dis- 
appear independently of one another after any time within from 80 seconds to 
five minutes, according to adjustment, or by special provisions after a longer 
period if desired, thus making it unneces to reset the annunciator after 
every call, thereby avoiding the confusion which results when ordinary annun- 
ciators are used, and the attendant does not know from whence & call comes, 
because several drops are down owing to their not being previously ерке 

2nd.— The relative time when each call was made is clearly indicate 

8rd.— Visibility of all indications, because as the annunciator is so small, its 
entire face is within the field of vision at the firs: glance. 

4th.—Compactness, simplicity, durability, and low cost. 


The Hotel Great Central, Great Central Railway Terminus, 
Marylebone Rad, and Hotel Russell, Russell Square, have been 
fitted throughout with telesemes on this principle by Mesers. Maple 
and Co, Limited. Messrs. O. F. Qaicke & Co., 301—303, Euston 
Road, N.W., are agents for the apparatus. 


In re River Plate Electric Light and Traction 
Company, Limited.—On Friday last, in the Ohancery Division of 
the h Oourt of Justice, the above matter (Guinness and another 
v. the River Plate Electric Light and Traction Company, Limited,) 
was before Mr. Justice North. It was stated by Mr. Vernon, ОО, 
that there were two plaintiffs in this suit—Mr. Herbert Frederick 
Guinness, acting in his own behalf and that of ail other holders of 
the company’s debenture stock, and Mr. Michael Bowden Snell, 
proceeding in his own bsbalf and all other holders of first and 
second debenture stock, he (the second plaintiff) being entitled to 
both sets of debentures. Oomnsel said that the company bad issued 
first debenture stock to the amount of £150,000, and second debenture 
stock to that of £50,000; and the principal and interest had not yet 
become payable. Plaintiffs, however, were desirous of enforcing the 
debentares, and he (Mr. Vernon) now moved for the appoint- 
‚ ment of a receiver and manager, on the ground that the creditors of 
the company were pressing for payment and that the security for the 
debentures was in jeopardy. The company, the learned counsel 
further stated, had no funds wherewith to pay its debts or meet the 
current expenses of carrying on business, and it was impossible for 
it to obtain such funde. Therefore, Mr. Vernon submitted, a receiver 
and manager should be appointed in the interests of both sets of 
debenture holders. Mr. sel, who appeared for the company, 
did not oppose the application, which Lordship said he should 
grant, but direct, however, that the receiver and manager should not 
act for more than four months without the leave of the Court. The 
receiver and manager would be at liberty to act at onoe upon the 
терасі. undertaking to be answerable for his security and ороп his 
the receiver's) own undertaking to complete his security forthwith. 


Lead Poisoning.— As the result of an inquest touching 
the death of Robert Band, an employé of the Electrical Storage 
Byndicate, Olifton Junction, the jury returned the following verdict : 
—‘ That deceased on November 14th died from blocd poisoning, 
arising from an ischiorectal abscess, and that such abscess was set up 
or indecad by the anmmic condition of deceased, caused by lead 
poisoning." | 


Milver Portable Electric Battery Syndicate, Limited. 
—O1 Wednesday, November 29th, in the Companies Winding-up 
Court, Mr. Justice Wright, sitting as an additional judge of the 
Obancery Division, bad again before him the matterof the Milver 
Portable Electric Battery Syndicate, Limited, on the petition of G. 
Trenam. This was a creditor's petition, and it stood over from the 
sitting of the Court on November 15:h.—OCounsel now informed the 
Oourt that the defendant bad been paid, together with & sum for 
costs. There were no other creditors, and he (counssl) asked to be 
allowed to withdraw the petition.—His Lordship: You do so at 
уш own risk.—OCounsel: Certainly.— The petition was then with- 

awn, 


New Large Power Schemes.—The Tynes de Electric 
Power Oompany, Limited, are promoting a Bill in Parliament next 
session, empowering them to supply electric energy throughout the 
whole manufactarir g district on both sides of the Tyne from Blaydon 
and Newburn on the West, to Tynemouth and South Shields on the 
East. The company propose to generate electric energy on a very 
large scale, and to supply it both in bulk to lcoal authorities for dis- 
tribution, and aleo for motive power purposes to works, shipyards and 
manufactories. Among the directors of the Tyneside company are 
the Hon. О. A. Parsons, F. R. S., and Mr. A. A. Campbell Swinton. 


Press Directory.— Street's Newspaper Directory for 
1899 is, as usual, a very useful index to the newspaper press of this 
country, and a few casnal references which we have made have 
inclined us to describe it as accurate in its material and convenient 
in its arrangement. For the commercial man the book is the right 
thing, for it is a directory pure and simple, and does not attempt to 
import into it literary matter which will interest the literary man 
and nobody else. Such details as addresses, trades, date of publica- 
tion, latest time for advertisemente, are placed straight before the 
eye, and with the aid of a concise ‘‘ contents” are always ready for 
reference. 


Reduetion of Capital.—The petition for reducing the 
capital of Hick, Hargreaves & Oo., Limited and Reduced, will be 
heard before Mr. Justice Kekewich on December 20d. | 


The Salignac Boiler.—At the time when this boiler was 
first brought out we drew attention to it in our columns. We havo 
a received from Messrs. Balignac, Grille & Cie, of 67, Rue de la 

ictorie, Paris, a catalogue of their boiler, which is now made in 
various forms. This catalogue is a small treatise on evaporation. It 
may be remembered that the Salignac boiler is based on a principle 
which, if not new—for it was tried 50 years ago—is yet possible 
to-day, beeause of the excellence of the stout steel pipes now pro- 
curable. The principle of action is ne ver to introduce into the tubes 
more water than can be continuously evaporated." Ia this way the 
tubes are never gorged with water. Their receiving ends are 
restricted to the taking in of the quantity of neceseary water that 
can be evaporated. It is claimed that а great red uo ion of heating 
surface can thus be effected, as much as two-thirds from ordinary 
practice. Circulation is active, and as much as 40 to 50 kilos. of 
ateam can be produced per square metre of surface, or about nine to 
11 lbs. per square foot = three times as much as ordinarily obtained. 
An ordinary form of boiler consists of an upper dram of water and 
steam space, containing a vertical pipe delivering steam near its 
upper part. This pipe springs from the top of a chamber placed 
below the drum. This chamber receives at its upper edge one set of 
ends and at its lower edge the lower set of ends of a series of long 
U tubes with their limbs nearly horizontal. The lower part of this 
chamber is connected by a pipe with the lower part of the upper 
drum. Water enters at the ends of the lower leg of the U pipes, is 
converted into steam in its passage through the pipes, and escapes to 
the upper drum by the vertical escape pipe, up which it also carries 
any water supplied by the down course pipe in excess of evaporation. 
Thus, as soon as the water reaches the level of the steam escape pipe, 
a mixed current of steam and water rises tothe top drum, and in 
starting a boiler from rest the whole of the water contents are thus 
rapidly circulated and heated to improve temperature. The principle 
of the boiler appears good, and we should say it has a future. 


Search Lights in the German Navy.—All the vessels 
of the German navy are equipped with the Schuckert searchlight 
projectors. The Royal yacht Hohenzollern, the man-of-war Kaiser 
Friedrich III., and the gunboat Hela, which accompanied the German 
Emperor on his visit to this country, are, of course, included. 


Sentence.—S. S. Clarke has been sentenced at West- 
minster to four months’ hard labour for stealing moneys of the Safety 
Ooncentrio Wiring Company. 


Strike at a Chemical Works.— The shift men at the 
Oastner-Keliner Electrolytic Chemical Works came out on strike last 
week. With these there also struck a number of other labourers, 
bringing the total up to about 100. The number employed at the 
works is about 400, and those in disagreement with the masters are 
employed in what is known as the “cell room," where chlorine gas is 
manufactured in oscillating cells of mercary, kept in motion by 
electrical power. Hach man has the oversight of one row of these 
calle, and it was proposed that each man should overlcok a row and 


: а half in future, and that his wages should be redtc3d by 23. 3d. per 


week. The men resisted this proposal by leaving their work. The 
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managers declined to treat with the men unless they resumed work, 
and a large portion of the employé; did so. The men held a confer- 
ence with the masters’ representatives, with the result that they have 
agreed to work for a month under present conditions; the whole 
matter will then be reconsidered. 


Smoke Nuisance.—At the Altrincham (Cheshire) Petty 
Sessions last week, the Altrincham Electric Supply, Limited, was 
summoned for not complying with a magistrate's order to abate 
the black smoke nuissnce st their works. The Bench said the order 
must be complied with, but recognising the difficulties with which 
the company had had to contend, inflicted the mitigated penalty of 
103., and costs, 9s. 6d., on one information only. 


Trade Announcements.—In consequence of Mestre. 
W. Tasker & Sons, Limited, giving up their electrical branch at 
99, Victoria Street, B. W., Mr. Manley has made arrangements 
whereby he has taken same over and continue the business in 
its same form. The Moto” soldering iron, which has been giving 
great satisfaction, will be embodied in the business ts ken over by 
Mr. Manley, who will continue the saie of same under the same 
conditions. 

Messrs. Edwards & Shaw, consulting electrical and mechanical 
engineers, of Birmingham, announce that they have purchased the 
interest of Mr. Oerrito in their late partnership business, and that 
their addrese for the futare will be 105, Oolmore Row. They will, 
as bitherto, confine themselves strictly to consulting work. 

English Industriale, Limited, whose head с са is at 55, Market 
Btreet, Manchester, has now opened an office at 82, Victoria Street, 
Westminster, В W., for the extension of the various schemes and 
proj-cte which ате in hand. | 

Mesars. Worth & Handocck, boiler, &c., manufacturers, say that 
their works at Britannia Works, Cleveland Street, Birkenhead, are 
now completed, and most of the machinery is fixed and working, and 
that they are now ready for orders. 

The registered cffices of Sax, Slatter & Oo., Limited, have been 
removed from 54, to 48, Gresham Street, E.C. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Electric Lighting Committee has 
instructed Mr. Bell, the electrical engineer, to pre 
extensions and alterations likely to be requ 
increasing demand for electricity. . 


Bach barrow.— An electric lighting installation has been 
carried ont in the Lancashire Ultramarine Company's mills by the 
Windermere and District Blectric Lighting Company, Limited. 
ы is derived from a turbine driven by water the River 

vern. 


Bala.—The Urban District Council has received the 
report of Mr. Peers on the electric lighting scheme, in which it is 
stated that a suitable outfit to supply 2.000 8-ср. lamps and 40 
20-0.P. street lampe would cost about £2,870. A ratepayers’ meeting 
was called last wrek to discuss the report, when it was decided to 
defer the matter for 12 months. 


Ballycastle.—AÀ public meeting of the ratepayers was 
held on the 24th ult. to consider the proposed lighting of the town 
and quay. At present the town is supplied with gas, but the streets 
are not lighted. It was stated that theelectric light could be installed 
at & cost of £1,500. 


Barnstaple.—Mr. F. W. Chanter has been appointed 
eleotrical engineer to the Town Council, and is preparing a scheme 
for lighting the principal streets. | 

Battersea.— Тһе Vestry last week resolved to oppose the 
application of the County of London and Brush Provincial Electric 


to cope with the 


Ligbting Company for a provisional order for Battersea. It was also. 


decided to allow the contract with the Hart Accumulator Company 
for the supply of batteries to be so amended as to include certain 
clauses referring to the maintenance of the batteries as requested by 
the company. 


Bognor.— Subject to an agreement being approved, the 
Urban District Council has accepted the offer of Edmundson’s 
Electricity Corporation, Limited, to take over the Council's pro- 
visional order at cost price, and establish works for the supply of 
electricity in the district. Energy for public lighting will be cbarged 
forat Sd. per unit, for other purposes at 7d. and 4d. per unit on the 
Wright system ; the Council may purchase the undertaking after 14 
years for the capital expended ＋ 334 per cent. 


Bury.—On Thursday, last week, Mr. E. A. Sandford 
Fawcett, on behalf of the Local Government Board, held a public 
inquiry into the application of the Town Oouncil for sanction to 
borrow £800 for purposes of electric lighting. There was no 
opposition, 


Carmarthen.—The Town Council last week decided to 
ask the South Wales Electrical Power Distribution Company for a 
коле of their terme for the supply of electricity for public 
ighting. 


Cleethorpes.—The Urban District Council has received : 


the report of Mr. О. S. Vesey-Brown on the question of electric light- 
ing. The report recommends three-wire distribution at 230 volts, 


а report on the. 


with street lighting by arc lamps on the tramway poles. The plant 
required would include steam dynamos of 120 xw. capacity, and a 
battery of accumulators, with a probable annual output of 147,000 
uvits. The capital cost would be about £15,719. Electrical energy 
would be sold to private consumers at 5d. or 6d. per unit, and for 
publio lighting at 34d. The estimated total cost of the Oleethorze: 
electric lighting scheme is about £16,000, and the probable annual 
cost is given at £2,070. This, it is estimated, would enable the 
аан Oouncil to supply electricity to the public at from 5d. to 64. 
per unit. 


Cowes.—The Board of Trade has granted a further 
extension of the electric lighting order for six months. 


Dublin.—The Corporation has concluded an agreement 
with Mr. R. Hammond, M. I. O. E., under which his appointment as 
consulting electrical engineer is settled. The extensions of the 
electric lighting scheme are to cost £120,000. 


Edinburgh.—The Secretary for Scotland has sanctioned 
the borrowing of £210,000 by the Town Ocuncil for extensions of the 
electricity works. 


Hoylake.—The District Council has accepted tenders, 
amounting to £20,660, for electric lighting buildings and plant. A 
Local Government Board inquiry is to be held shortlv with reference 
to the application of the Oouncil to borrow £26,000 for electrical 
purposes. 

Italy.—A company has been formed in Naples with a 
capital of £120,000, to be known as Ls Società Nap \Іебапа per 
Imprese Elettrichi, to establish and operate central electric lighting 
stations in Naples. 


Largs.—The Bargh Commission is considering the ques- 
tion of adopting electric lighting. and has obtained a favourable 
opinion on the subject from Lord Kelvin, at Netherhall, Largs. 


Leatherhead.—The Urban District Council has received 
an application from Mesers. Handcock & Dykes, on behalf of a client, 
to purchase the Council's provisional order. The Oouncil is prepared 
to consider any favourable offer. 


Lowestoft.— Encouraged by a record season, the Oor- 
an hae decided to adopt electric lighting early next year аз а 
municipal undertaking at a cost of £30,000. 


Maidstone.—The Urban District Council has acce 
tenders, amounting in the aggregate to £14,292 9з. 8d. (£3,000 less 
than the engineer's estimate), for the supply of plant for the electric 
light installation. 


Morecambe.—A Local Government Board inquiry was 
held last week regarding an application by the Morecambe Oouncil to 
Lorrow £25,390 for the extension of the electric light installation. 


Northumberland. Mr. A. A. Campbell Swinton has 
been instructed to report to the committee of the Northumberland 
ee Lunatic Asylum upon the proposed electric lighting of the 
Asylum. 


Poplar.—The Board of Works has accepted the tender 
of the British Insulated Wire Company, Limited, for supplying and 
laying cables; the necessary excavations and repaving will be carried 
out by direct labour. 


Ruislip.—4A local syndicate has been formed to promote 
an electricity supply undertaking in Northwood. The Parish Council 
bas resolved to support the scheme in preference to that of the 
Uxbridge and District Development Syndicate, Limited. 


St. Annes-on-the-Sea.—Colonel Darnford held a public 
irquiry, on Thursday last week, into the application of the St. Aanes 
Council to borrow £18,000 for electric lighting. The assessable value 
of the district was given as £42,000, and loans already sanctioned, 
£46,000. Thirty years were asked for repayment of the loan, with 
the first two years’ grace. The engineer estimated a re venus 
of £2,226, and a surplus, after the first year, of £274. ere WAS nO 
opposition. 


St. Helens (1 0.W.).—The District Council has assented 
to the introduction of electric lighting in the district by the St. Helens 
erani  Варріу Oompany, subject to purchase clauses being inserted 
n the o . 


Sevenoaks.— The E'ectrical Power Distribution Com- 
pany, Limited, has proposed an electric lighting scheme to tbe Urban 
District Oouncil, involving & capital expenditure of about £20,000. 
The Oouncil has appointed Mr. Hawtayne to advise on the subject. 


Sheffield.—Lsast Friday Colonel W. Langton Coke, 
M. I. O. E., held an inquiry on behalf of the Local Government Board 
into an application by the Sheffield Corporation for sanction to 
borrow £100,000 for the purposes of the electric lighting under- 
taking. The town clerk informed the inspector that the electric 
lighting undertaking was purchased last year from the Sheffiald 
Electric Light and Power Company by the Corporation, who entered 
into possession on January lst this year. Тһе undertaking was a 
large one, and was purchased at a largely enhanced value. The Cor 
poration had practically no capital to work upon, aud this was the 
first application for any loan in connection with the undertating. 
At the time the Council took over the works the company had ia 
hand the erection of certain buildings, extensions of their premises. 
These had been completed by the Corporation, who also needed 
money to purchase machinery, to lay street mains, and to do other 
work rendered necessary by the greatly increased demand for electric 
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light. Of the £100,000 a sum of £35,000 was for machinery, some 
portion of which was ordered before the Corporation became owners, 
and the remainder of which was either on order or would be wanted 
in the next few months. There was £20,000 for underground mains, 
and of this £10,(00 would be expended during the year ending 
December 31st next. This was entirely for private lighting. There 
was а sum of £7,600 for public street lighting, but this was antici- 
patory. Nothing had been done yet in this matter, but it was anti- 
cipated that something would be done, and it was suggested that 
some cf the principal streets should be lighted with large electrio 
lampe placed on the standards of the electric tramway. There was 
£3,700 for extensions of buildings, some already carried out and some 
to be done; £7,000 for transformers and meters; £16,000 for boilers, 
and other appliances and other smaller items, with £5,000 for con- 
tingencies. Of the total sum £51,201 was the amount the Oorpora- 
tion kad already spent, or were committed to, and £48,799 was for 
future works. 


Sleaford.—The Urban District Council of Sleaford has 
given notice of its intention to apply to the Board of Trade for an 
electric lighting provisional order. i 


Swansea.—The Town Council has acce the tender 
ot Mr. David Jenkins for buildings for electricity works (£17,000). A 
Leeds firm is to be engaged to equip them at a figare of about £8,000. 
It is understood that it will take about six months to have the station 
completed, and it is expected that by next summer Swansea will have 
both the electric light and electric tramcars. 


Train Lighting.—Aocording to the Echo it has been 
decided to light all the carriages of the London, Ohatham and 
Dover Railway by electricity. 


Uckfield.—'The Rural District Council has decided to 
make application for a provisional order enabling the Oouncil to 
sapply, electricity in the parishes of Rotherfield, Mayfield, and 

ux 


Wellingborough.—The Urban District Council has 
approved of the terms of the provisional order to be applied for by 
the Electrical Power Distribution Company for supplying the town 
with eleotricity for lighting and other uses. 


Winchester.—The Board of Guardians has decided to 
light a new iaundry which has been added to the Workhouse by 
electricity, and has accepted the tender of Messrs. Dicks & Son, 


Winchester. It is probable that when the present contract for light- 
ing the whole of the house expires, el ty will be substituted for 
gas throughout. 


Wrexham.—The Town Council has received the sanction 
of the Local Government Board to borrow £20,000 for electric light- 
ing purposes, to be repayable in 25 years. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Barnes and Richmond.—The New General Traction 
Oompany bas withdrawn ite pro to construct an electric tram- 
way through Barnes and Mo to Richmond. It was part of the 
proposals that the Richmond Corporation should lend the company 
£60,000, but the Town Council was not satisfied what return it would 
get, and on the Council deciding to oppose the scheme the promoters 
took no farther steps. | 


Bradford and Leeds.—The Board of Trade has recently 
confirmed an order authorising the construction of a light railway 
in the West Riding of the county of York from Bradford to Leeds. 


will ran through Winchelsea to Hastings, and it is proposed to form 
connection with the proposed Hastings and Bexhill lines. 


Darlington, — The Imperial Tramway Company has 
notifled to the Darlington Town Oouncil its desire to restrict the 
proposed tramways, omitting Eastbourne, Victoria Road, Grange 
Road, Greenbank, Haugbton, &c. This restriction of the schome will 
be shortly considered by the Town Oouncil. 


Falkirk.—A proposal is on foot to lay down electric 
tramways in Falkirk on the overhead trolley system. The Town 
Council has favourably received the proposition. 


France.—A company has just been formed in Paris with 
a capital of £120,000, to be known as Ls Compagnie des Tramways 
Electriques de Vanves à Paris et Extensions, to construct and work 
an electric tramway between Vanves and Paris. The line, which is 
already in hand, із to be on the Diatto system. 


Garston.—Notice has been given to the Urban District 
Council by the Garston Electric Lighting Company of ite intention to 
apply for Parliamentary sanction to the construction of electric tram- 
ways from Aigburth Vale to Garston. The Council decided to oppose 
the application. 


Glasgow.—At a meeting of the Tramways Committee of 
the Corporation held last week,the tenders for the two auxiliary engines 
required for the electric power station at Port Dundas were under 
consideration. The highest offer, which was by an English firm, 
amounted to £29,350; while the lowest offer, which amounted to 
£7,858, was by an American firm. The latter did not, however, 
comply with the specification, and it was agreed to recommend 
acceptance of the second lowest offer, which amounts to £7,870 10s., 
and is by Messrs. Duncan Stewart & Oo., Limited, London Road 
Ironworks. It was also agreed to recommend that the offer of tho 
Westinghouse Electric Company, Limited, London, to supply the 
switch boazds required at the Port Dundas electric power station and 
at the sub-stations throughout the city be accepted. The contract 
amounts to £33,593. 


Gravesend.—The Town Council has received notice that 
application is to be made to the Board of Trade for its approval to 
the transfer of the undertaking of the Gravesend, Rosherville, and 
Northfleet Tramways Company, Limited, to the Drake & Gorham 
Electric Power and Traction Company, Limited, of 66, Victoria Street, 
E. O., in consideration of £7,750. 


Mersey and Wirral Railways.—Major Cardew has been 
engaged by the Mersey Tunnel Railway, and Mr. 8. B. Cottrell, 
manager of the Liverpool Overhead Railway, by the Wirral Railway 
Company, for the purpose of preparing plans for the electrical equip- 
ment of the above railways. 


Newcastle.—The New Tramways Committee last Friday 
decided to recommend the Council to accept the following tenders 
for plant: — Dick, Kerr & Co, 5,000 tons 45-foot steel rails at 
£8 7s. 6d. per ton; ditto, fish plates, at £9 17s. 6d.; Patent Nut and 
erg tig aed Limited, 250 tons of patent nuts and bolts, &., at 


Portsmouth.—At a meeting of the Town Council on 
Taesday the Tramways Committee presented a report recommending 
the stig, зац of a separate power station. Mr. H. Kimber, chairman 
of the Committee, in moving the adoption of the report, said the 
figures had been carefully examined, and the Oommittee felt that a 
separate power station would be best for the interests of the borough, 
and that as it would be a separate commercial undertak ng it should 
stand on its own merits. There would be no additional outlay in the 
case of a separate power station, as the same outlay would have to be 
made by the Electric Light Oommittee if the Oouncil decided that 
the current should be supplied from the electric light station. The 
figures had been very carefally prepared by the tramways engineer 
(Mr. Rotter), and they felt that they could produce the current more 
cheaply than the Electric Light Committee. Mr. Alderman Ellis, 
chairman of the Electric Light Oommittee, advocated the supply of 
the power from the existing station, but, after a long debate, the 
Committee's recommendation was adopted by 31 to 9. 


Stirling.—The proposals of the British Electric Traction 
Company to take over the Stirling and Bridge of Allan Tramways 
and to extend the line to Tillico , bave been finally broken off, 
The points in dispute were the terms for street wayleaves and the 
sum to be paid the Oouncil for the privilege of running the 
tramways. 


Stourbridge.—An electric tramcar last week ran into 
& cartload of carboys of vitriol in the early morning before daybreak. 
The carman was seriously injared by the vitriol,and the motorman 
broke his leg. The car also was much damaged. 


Warrington.—The Town Council on Tuesday resolved 
that application be made to the Board of Trade for a provieional order 
authorising the Oouncil to construct and work tramways in the 
principal thoroughfares of the borough. The scheme embraces 11 
tramways with four main lines. It was stated that no doubt the 
motive power would be electricity. The estimated cost of the scheme 
is £170,000. 


Whitehaven.—The Whitehaven News is informed that 
а proposal has been made to the Corporation by a substantial com- 


pany to acquire powers to run a tramway through the borough 
on the over wire system. The line would pass from Oleator 
Moor, through Whitehaven, to Distington. 


! 
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TELEGRAPH AND TELEPHONE NOTES. 


Constantinople.—In view of the increase of telegraphic 
correspondence between Oonstan le and Syria, and the delay in the 
transmission of mes ‚ the Sublime Porte has, says an aa 
instructed the Administration of Ports and Telegraphs to double 
wire between Constantinople and Damascus. 


Edinburgh and the Telephone Service.— The town 
clerk has issued a report to the members of the Lord Provost's Oom- 
mittee of the Town Oouncil relating tothe public telephone service 
within the city. The report deals at length with the present posi- 
tion of the telephones within the city, of which the National Tele- 
phone Oompany has a practical monopoly. Among other questions 
the report considers the question which has arisen as to the interfer- 
ence with the streets involved in an underground system, the opinion 
being expressed that an adequate and efficient telephone service can 
only be had through an underground system with twin wires. The 
Town Oouncil attaches the utmost importance to maintaining the 
control of the streets. They hold that the power of the Postmaster- 
General, with the consent of the Town Council or upon appeal, to lay 
underground wires in the streets was only intended to be used when 

for Poat Office purposes, and that it remains to be deter- 
mined whether the Postmaster-General is within his legal rights or 
bas exceeded them, in coming to the sid of the company in that 
matter. The report farther discasses in detail, as possible alterna- 
tives to the present system, Government or municipal services, and 
it embodies a proposed agreement between the Corporation of Edin- 
burgh and the National Telephone Company in the meantime. The 
Еа poss of that agreement are given as follows in the Glasgow 


The Corporation shall retain control of the streets; they will lay under- 
und wires between the points desired by the company, but the particular 
e of route will be in the discretion of the Corporation, who may from 
time to time alter the position as they find desirable. The company under- 
takes to gre telephone service to all persons within the city on equal terms, 
irrespective of their distance from an exchange, and to maintain an 
кецге and efficient service; the Corporation reserve all their rights 
in the streets; the maximum rate of subscription charged for service 
wil be in the subscriber's option at one of the following rates: 
—(a) Unlimited service at £10 per annum; (b) a fixed charge of £3 10s. per 
annum, with an addition of 14. per call, without any charge for messages 
received—the latter toll“ system would probably b the telephone within 
teach of many citizens who do not take it at present; the company is to pay a 
yearly rent of not less than £750 to the Corporation for the use of the streets; 
on December 818%, 1911, or within six months thereafter, the Corporation will 
have the option either to call upon the company to remove the tubes, &c., in 
the streets, or to take these over from the company at a valuation by arbitra- 
tion. The agreement, which is subject to the approval of the Town Council 
within two months, it is pointed out, does not prevent or interfere with the 
Government or Post Office taking up the telephone service at any time. It does 
not interfere with the municipality obtaining a license and starting an inde- 
pendent service at any time, on the statutory conditions which world be applic- 
able if there was no agreement. Moreover, it has the positive advantage, in 
the event of the municipality establishing а compet service, that it would 
have the effect of preventing the company from unduly reducing ita rates for 
the p of driving off the municipality, as it might do if there was no agree- 
ment. It retains to the Corporation control of the streets, and it secures 
mys are and efficient service to subscribers, on terms which will allow the use 
of the telephone to become more general than hitherto, and it produces в 
Bubstantial yearly rent to the Corporation which would otherwise not be had. 


French Cable Schemes, —A Paris despatch says that at 
the meeting of the Cabinet there on Tuesday, the Ministers con- 
sidered a p by M. Henrique, P ent of the Oolonial 

itate the laying of a system of submarine cables by 
French enterprise. М. Millerand, Minister of Commerce, was 
instructed to draft a Bill in conformity with the views of the 
Oolonial Council. The Bill will probably be laid before the Chamber 
during the first or second week in December. It is estimated that the 
cables cannot be laid in less than five years. 


The Interruption to South African Cables.—Mr. 
Chamberlain pointed out to a deputation which waited on him in 
support cf the claims of the Eastern group of cable companies, that 
when trouble occurred in Bcu'h Africa, some of their cables had a 
habit of breaking down. We have had two examples of the correctness 
of this opinion during this last month. The cable from Delagoa Bay 
to Mozambiqus (an unduplicated section) broke down on November 
15th. The cable between Aden and Zanzibar, also unduplicated, 
broke down on the 25th. In giving evidence re the Pacific cable, the 
Marquis of Tweeddale and his colleagues ted out the necessity 
of duplication, saying, “ We have gone on principle of spending 
our surplus revenue in triplication and duplication.” The cases to 
which we refer along the East Coast of Africa ap not to have been 
present to the minds of these gentlemen when giving evidence. 


The Pacific Cable.—The Sydney Daily Telegraph, after 
having printed an article evidently in by the advocates of the 
Oape-Australia cable, and in which the usual misrepresex tations 
appear, corrects iteelf as follows :— 


In regard to what appeared in yesterday's issue as to an 
between the Postmasters-General of Victoria and New South Wales, the Post- 
master-General assures us that the information on which the article was 
written was erroneous, and that the facts are as follow:—Since the present 
Government came into power, an advisory board has been appointed, repre- 
senting Great Britain, Canada, New South Wales, Victoria, New Zealand, and 
Queensland. This board is to consider the whole matter of the Pacific cable, 
and advise the interested parties as to the result of its deliberations. The board 
meets in London early next month, and until the Postmaster-General receives 
its report, he points out i$ would be ridiculous for him to come to any decision 
on the proposals of the Eastern Extension Company. The Eastern Extension 
Company submitted certain proposals to the Colonies concerned, and all that 
has been done, so far, has been for the Postmasters-General of Vic.oria and New 
Bouth Wales to ask the agent of the company if the company were prepared to 
vary those proposals in certain particulars, so that they might have all the 
ino sion required before them when the report of the advisory board was 
receive 


ment oome to 


Reported Fast 8 Tel hy.—It is tel ed 
from Now York that ali viet i : of rapid ee 
been tested between Chicago and Buffalo, and 90,000 words an hour 
were transmitted. Between Chicago and Milwaukee 140,000 words 


portion of the new cable (vis., 
Ascension) was due at Bt. Vincent on 28th ult, and it is expected 
that the section will be laid and open for traffic in December. 

It has been since announced that another breakdown in the tele- 
graphic connection with South Africa has occurred, the Aden- Zansibar 
cable being now interrupted. This implies that telegrams from the 
seat of war will be again subject to , as all news will have to be 
transmitted by the West Coast cable. It is hoped, however, that the 
broken cable will be speedily repaired. The West Ooast cable, it is 
understood, is at present working well, and, so far, with little delay. 


Telegraphic Interruptions and Repairs;— 
Олат. Down | Repaired, 


Jamaica-Oolon eee seo 06 June 30, 1899 206 eee 
Trinidad-Demerara(1871 at ior о 20, 1899 | Nov. 9, 1899. 
(1891 du Oct. 6, 1899 f опе cable restored. 


(both cables) Nov. 22, 1899 ... Nov. 28, 1899 


eee Ost. 27, 1899 eee eee 
.. Nov. 27, 1899... m 


Oayenne eee eee eee Oct. 11, 1899 eee = 
see eee eee June 20, 1899 #09 eee 
LANDLINES. 
Wrst Inb :— 
Oaban Government lines... ... Oct. 30, 1899  ... "o 


Communication with Les Oayes 
(Haiti) ... .. |... . Nov. 22, 1899 ... ee 


SOUTH AFRICAN :— 
Oommanication with Mafeking... Oct. 19, 1999  ... T" 
Communication with all offices 


Bo e eee e Oct. 21, 1899 eee eee 
OCcmmunication with interior of 

8 Amalfi, Am- 

balema, Buga, Cartago, 

Mani Medellin, Ў 

Pasto, 8, Reimedos, = 

son, and Santo Domingo... ... Nov. 6,1899 ... s 
Communication with Valentia 


(Vent zuela) iss pi ... Nov. 18, 1899 ... А 
Saigon- Bangkok eee eee vee Nov. 23, 1899 900 Nov. 25, 1899 
Majunga-Tananarive si ... Nov. 25, 1899 ... see 


The Telephone Service—The Hammersmith Vestry 
has been considering pans with notices and schedules in connection 
with the proporal of the Post Office authorities to break up the road- 
ways and footways in various thoroughfares in the parish for the 
purpose of laying conduits with multiple ducts, or cast-iron pipes, 
also for the provision of manholes, &c., for the new telephone system 
for London, which the Postmaster- has undertaken to 
vide. It was agreed that permission be given upon certain conditions 
as approved by the Vestry. 


Wireless Telegraphy.—It is stated by an evening paper 
that the staff of H.M.B. Vernon, at Portemouth, are engaged on 
experiments which it is understood will, if successful, precede the 
introduction into the British Navy of wireless telegraphy for sig- 
nalling purposes. A gunboat is to be sent to sea with 
instructions to keep in touch with a receiving station established on 
the battleship Hector. 


The Vulnerability of Cables in War Time.—A oorre- 
spondence on the above subject between the Marquis of 
and Sir Edward Sassoon has been going on in the Times, and as if 
may be of interest to our readers, we produce here the two last 
letters which have appeared. 


Referring to Sir Edward Sassoon's letter which appeared in your issue of the 
18th, permit me to pou out that I never made the statement he ascribes to me 
—namely, “that the Cuban telegrapb cables were not interfered with during 
the Spanish-American war." My statement to the Chancellor of the Exchequer 
Was that “ cable communication with Cuba was maintained up to the last few 
days of the war,” and at the half-yearly meeting of the Eastern Extension Сош- 

any that “as 4 matter of fact the interruption of cable communication between 
Puba and the United States was never effected.” These statements were made 
by me on the strength of the seventh paragraph ia the report of the Cuba Sub- 
marine Telegraph Company, dated November 9th, which contained the follow- 
ing passage :—-“ Notwithstanding these interruptions, the directors are glad to 
state that through communication has been continuously maintained, the staf 
remaining at their posts under very trying circumstances.” 

Sir Edward will, I feel sure, admit that my “ persistence " was not altogether 
without warrant. TWEEDDALE. 

I have just read Lord Tweeddale’s letter. There appears to exist some 
mental confusion, to remove which I beg the further hospitality of your 
columns, In criticising Sir О. Dilke's remark that the experience of the 
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Spanish-American war has confirmed what all military and naval authorities 
had already made up their minds to—viz., “that all аре communica- 
tion is likely to be destroyed in time of war," Lord Twee e said, But tha 
recent war afforded no such experience." Immediately afterwards he went on 
to say, It is true that the cable between Hong Kong and Manila was inter- 
rupted.” He might have added that the American Admiral cut the cables 
between Manila and Iloilo on May 23rd, 1898. 

The Hong Kong and Manila cable, which was laid some 20 years ago and has 
not been duplicated, is the only cable to the Philippines, and it was cut by 
Admiral Dewey on May 2nd, 1898. This surely does afford one such ex- 
perience” ! $ 

As e grip the Cuban cables, I have not in any of my speeches or letters 
asser that all cable communication between Cuba and the rest of the 
world was interrupted, but I gave chapter and verse concerning the cutting of 
the two Important Cuban cables as proof that wires are likely to be, and can 
easily be, severed in time of war." i pa: admit that although in the case of 
Manila '*all " communication was sundered, ia Cuba this was not the case; but, 
Bir, in addition to the typical incident which I cited, there is the cable between 
Santiago and Guantanamo, which was cut by the U.S. steamer St. Louis on 
May 18th. Then the Jucaro to Tunas cable was cut by the U.S. steamer 
Wilmington on July 91st, 1898. Another instance is that reported in the Press at 
the time concerning the French cable between Guantanamo and Hayti as 
having been cut and buoyed by Rear-Admiral Sampson early in June, 1898, and 
afterwards restored by him, probably to avoid international complications. 
Then the severing of “all” cable communication between Cuba and the rest of 
the world, it should be remembered, would have entailed cutting the English 
cable to Jamaica and the French cable to Hayti—the Key West cable being in 
the hands of the Americans. That these international cables were not cut was 
doubtless due to what you, Sir, at the time aptly termed a tenderness for the 
rights of neutrals.” Lord Tweeddale would fain have it that the whole point 
at issue should turn on the word “all,” which ap to me a narrow way of 
treating the general question of the vulnerability of cables in war time. 

When addressing the Folkestone Chamber of Commeroe on the 7th inst. I 
observed, How critical the state of affairs is in South Africa it is needless to 
say, and yet, just when most required, the cable from Delagoa Bay to Mozam- 
bique—the solitary cable—breaks down, and we must now rely for news of the 
most vital importance upon the long landline which runs through Natal to Cape 
Town.” Commenting on this remark, Lord Tweeddale, addressing his share- 
holders on the following day, said :—“ I judge that the lecturer meant to convey 
the impression that we are cut off from the Transvaal and Natal because the 
cables are interrupted—that is the only interpretation that can be put upon it.” 

Bir, I leave the fairness of this construotion dispassionate and fair- 
minded readers, and can only say that his multifarious occupations must have 
Кееш Lord Tweeddale from reading the address which he did me the 

onour to criticise. It is obvious that my protest was directed to the fact that 
this 25-year old cable had not been duplicated by its proprietors, who had 
received £1,800,000 in State subsidies, and there is not the shadow of a shade of 
suggestion that we were entirely cut off from receiving news from the Trans- 
vaal and Natal by the long land route, Iam glad that the disabled cable has 


now at last been repaired EDWARD BASSOON., 


CONTRAOTS OPEN AND OLOSED. 


Battersea.— December 4th. The Vestry wants tenders 
for arc lamps and posts. Вее Official Notices” November 17th. 


Birkenhead.— December 12th. The Corporation wants 
tenders for the supply of condensing plant, overhead crane, and feeder 
mains for electric tramway works and scheme. Bee “ Official 


- tenders for overhead trolley line equipment. See Official Notices” 
December 1st. | 


Blackpool.—December 15th. The Corporation wants 
for the electricity works four boilers and accessorial steam plant; 
two 600-xw. steam alternators (or one 1,200-xw.), switchboard, 
mains, transformers, and battery. " Official Notices " Dec. 1st. 


Denmark.—December 28th. The Corporation of Aarhus 
is inviting tenders for water-tube boiler plant, steam dynamos, 
switchboard, and accumulators for electricity works. From our 
“ Official Notices," November 3rd, further particulars may be obtained. 


Gloucester.— December 28th. The Electricity Com- 
mittee wants tenders for extension plant inclu Lancashire 
boiler, &c., one 300-xw. steam dynamo, switchboard work, condensing 
plant. See Official Notices” ber ist. 

Hackney.—December 12th. The Veetry Electric Light- 
ing Committee is inviting tenders for refuse destructors to deal with 
the whole of the refuse of the parish. Specification, &c., may be 
obtained at the offices of Mr. Robert Hammond, M. Inst. O. I. 

Hackney.—January 2nd, 1900. The Vestry wants 
tenders for the supply of accumulators. Бев “Official Notices 


Harrow.—December 4th. The Electric Light and Power 


8 wants tenders for a 150 xw. steam dynamo and switch- 
extension. See “Official Notices” November 17th. 


Lambeth.— Deoember 6th. The V is prepared to 
reoeive tenders for 25 arc lamps and ce daran. ке 


ч Official Notices " November 10tb. 
The Tramwa 


Manchester.—December 2nd. 
mittee wants tenders for 5,000 tons of steel girder rails 
of steel fish-plates. See "Official Notices " November 17th. 


Manchester.— December 16th. The Corporation Tram- 
ways Committee wants tenders for steel tie-bars, bolte and nuts for 
permanent way work. See Official Notices this week. 


The Midland Corporation.—December 18th. From an 
“Official Notice” Dec. Ist, тв may be obtained of certain 
plant and machinery and conductors, for 10,000 n. R. r. outp 
required for the new power house to be erected by the 


Com- 
250 tons 


Electric Corporation for Power Distribution, Limited. There will 
be 16 water-tube boilers, six sets of Corliss and three-phase 
generators, transformers, switchboards, mains, &o. 


Mistretta (Sieily).— December 81st. The Secretary of 
State for Foreign has received a despatch from Her Majesty's 
Consul at Palermo, stating that tenders are invited by the Munici- 
pality of Mistretta, not later than December 31st next, for the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


Port Al .—December 81st. The Secretary of State 
for Foreign s Minister 


has received a despatch from Her Maj 


at Rio, stating that tenders arc invited by the m pality of 


of that town. 


Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting 


Plymouth.— December 8th. The Oorporation wants 
tenders for tramcars, trucks, motors, trolley arms, &c. See Official 
Notices " November 17th. 


Rathmines and Rathgar.—December 18th. The 
Council is inviting tenders for additional feeding and distributing 
mains, including trenching, cables, joint boxes and house services. 
Bae “ Official Notices” December 186 · 

Roumania.—December 8th. The Ronmanian State 
Railway authorities in Bucharest are inviting tenders until Decem- 
ber 8th for the supply of 11,320 porcelain insulators and 10 tons of 
ingot lead. : 

St. Pancras.—Deoember 12th. The Vestry wants 
tenders for (a) two dry back marine. boilers; (5) condensing plant, 
id t heaters, steam and feed pipes. See Official Notices " 

week. 


Trimdon Grange (Durham).— The owners of East 
Hetton Trimdon and Trimdon Grange Oollieries want tenders for 
12 months supply of iton and steel castings, gas and steam piping, 
and a variety of other sundries including electric light fittings. 
5 from the Storekeeper, Trimdon Grange 


Weybridge.— December 4th. The Oatlands Park Hotel 
Oompany, Limited, wants tenders for wiring and fittings for 423 
lamps at their hotel. See Official Notices" December 1st. 


York.—Deoember 4th. The Corporation invites tenders 
for the electric wiring and fitting of the Guildhall, municipal offices 
and Mansion House. Взе two Official Notices” December 1st. 


CLOSED. 


Hammersmith.—The name of Allen & Co. given as 
tenderers last week for electric wiriog at Hammersmith should read 
B. Р. Allam & Oo. 


France,—The French Posts and Telegraph authorities 
bave placed a contract for 10 kilometres of iron pipes, 80 mm. 
diameter, for pneumatic pipe lines with La Société Franosiss pour 
La Fabrication des Tubes, of Louvroil, at 7 franos 95 cents per 
metre. 


Leeds.—The Ойу Council has accepted the tender of 
Messrs. Sshofield, Son & Oo. for buildings, amounting to £2.298 ; 
that of the British Insulated Wire Oompany for cables, at £17 310, 
and laying pro rata ; and that of the British Electrical Company for 
transformers and electrical equipment, at £5,734. These contracts 
are in connection with the extensions to which we recently referred. 


 Maidstone.—The following tenders have been aooe 
by the Oorporation for electric lighting, subject to the sanction of the 
Local Government Board :— 


2 
Section A.—Steam dynamos: Messrs. Thomas Parker, Limited .. 4,818 
„  B.—Boilers: Messrs. Davey, Paxman & Со. .. ..  .. 12,818 
н  O.—Oondensers: Messrs. Mirrlees Watson and Yaryan = 


Compan a T T oe ee ee 
D.—Switohboaras : James White, Glasgow .. ws „ 908 
»  E.—Accumulators: Not decided. 

F.—Trave crane: Messrs. Carrick & Ritchie .. eo 946 


a oo o оо oo” 
c о о ooo оо? 


»  G.—Mains: Messrs, Callender’s Cable and Constructio 
Company ee ee eo ee LJ . е ee 4,128 
„  H.—Aro Lighting: Messrs. Callender's Cable and Con- 
struction Сошрапу.. T oe T T . ӨП 
„  I—Electricity meters: Messrs, The General Electric 
Company T ee oe „ tes T ee 690 
Newington.— The Vestry has acoe the tender of 
Messrs. Johnson & Phillips for supplying erecting engine, gene- 
rator, and continuous current transformers for £5,030. 


Poplar.—The following contracts have been placed for 
the engineering works now being carried out for the Poplar Union to 
Mr. Warden-Stevens’ specifications :— PM 


Section H.—Two Lancashire boilers: Tinkers, Limited e . 945 0 0 
„  K.—Water pressure drums and tanks: John Fraser & Sons 1,256 0 0 
„  L.—Steam jet plant.—Three ejector condensers, two steam 


jet pumps, two injectors: Korting Bros. is .. 112 10 0 
„ M. - Auxiliary pumpiog plant. Опе steam air compressor, 
(direct acting), one three- throw feed pump, one air 
compressor (three-throw), two oen pumps, 
one three-throw hot water pump: Clay, Henriques 

Co... ee ee ee ee ae ee eo 281 10 0 
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The list of contracts previously placed are :— 


ё s. д. 

Section A.—Two steam turbines and dynamos, direct coupled: 
reenwood & Batley 2 EM i js .. 680 0 6 

„  B.—Electric motors.—One 192-5.H.P., one 8-B. n. P: General 
Electric Company .. s n s T .. 8310 0 

„  C.—Battery of accumulators. maintenance for eight years 
at per annum: Hart Accumulator Company .. 456 8 8 
»  D.—Electric wiring and fittings: Speedy, Eynon & Со. .. 1,975 0 0 

„ E.— Main switchboard and distribution boards: Veritys, 
Limited - pia $5 Яе - S .. 593 0 0 

„ F.- Engine and dynamo (enclosed high speed): Thames 
, ronworks Com ort, an ss Es . 87 0 0 

»  G.—Electric motors. e enclosed 14 B. . y., one ially 

enclosed 20-B.H.P., one рына enclosed 7-в.н.р.: 

Fuller-Wenstrom Manufacturing Company.. 419 0 


„  J.—Eoconomiser ; James Carter & Sons.. v zs m 99 10 
Deep wells and pumping machinery; Harvey & Williams, Limited 1,600 0 


ооо 


FORTHCOMING EVENTS. 


Taetday, December 5th.—At 8 ра Northern Society cf Electrical 
Eng ; Grand Hotel, Aytoun Street, Manchester. 
Paper on Methods of Sappressing Arcing at Switch and 
Fase Oontucts,” by E. К. Scott. 
At 8 p.m —The Institution of Civil Engineers. Papers to 
| be further discussed :—" The Waterloo and Ойу Rail- 
way, and its Electrical Equipment,“ by Messrs, 
Dalrymple- Hay and Jenkin; "Combined Refuse- 
Destructors and Power Plants,” by О. Newton Russell, 
A. M. I. O. B. : 
Wedresday, December 6th.—Institution of Electrical Engineers’ 
| annual dinner, Grand Hall, Hotel Cecil. 
Thursday December 7ch.—At 8 p.m. The Institution of Electrical 
Eo “The Cost of Steam Raising,” by Jobn 
Holliday, A.M I OC. B.; “Infiaence of Oheap Fuels on 
the Oost of Electrical Energy,” by R. E. Orompton, 
Past President (adjourned discussion). 
Friday, December 8th.—At 2.80 p.m. Institution of Oivil Engineers. 
Students' visit to the works of the Baker Street- 
Waterloo Railway. : | 
At 5 p.m.—Physical Society meeting in the ph labora- 
tory of the City and Gailds’ Technical Oollege, Leonard 
Street, Finsbury. ‘Cylindrical Lenses,” by Prof. 
Silvanus Thompson, F. RS.; “Exact Formula for 
Lenses,” by Mr. Т. Н. Blakesley; “On an Organic 
Oomp»und of great Double-Refraction,” by Prof. 
Silvanus Thompson, F. R. B. 
At 8 p. m.— Institution of Mechanical Engineers, Btorey’s 
; Gate, St. James's Park, S. W. “A Oontinuous Mean- 
pene Indicator for Steam Engines,” by Prof. W. 
pper. 


NOTES. 


Trades Union Tyranny.—We have just had brought to 
our notice the case of a man who has been deprived of nearly 
half his wages by the tyranny of a Trades Union. He was 
found capable, though only a labourer nominally, of doing 
certain work better than other men who were styled fitters. 
He was, therefore, pat on to this work and paid 9d. per hour 
—a rate higher than the Union rate in the particular locality. 
When the Union heard of it, they complained, and to avoid 
a strike the man had to be put off, and set back to his old 
work and pay at 5d. per hour only. If he has sense, he will 
probably obtain a certificate from his employers and proceed 
to America and obtain the rate of pay for the work he has 
been proved capable of performing. In the meantime, our 
workshops are behind time for lack of labour of every kind, 
except the worthleas product of the far too numerous 
incapables who seem to be so prominent when а eober 
labourer has to be crushed. _ MEM 


Acetylere Lighting of a Town.—Tuta Tovaros, 
Hungary, is the first town to have the distinction of 
inaugurating a public lighting system of acetylene gas. One 
of the moat notable featu-es about the system apparently is 
the small space taken up by the generating plant, and 
though it is proposed to do a considerable amount of public 
lighting, in addition to house lighting, only two men are 
required to operate the whole of the plant. The pipe 
system is laid as for an ordinary gas supply system, and no 
special precautions are apparently necessary at joints. 
Cariously enough, there are no local electricity works 
capable of producing calciam carbide, and this has to be 
obtained either from France or Switzerland. 


Hammersmith Extensions.—Sinoe we described these 
works, some few months ago, additions have been made to 
the plant in the shape of a new 800 Kw. alternator of the 
Ferranti type, coupled to a Robey engine. This brings the 

lant up to three 125-Kw. and three 800-Kw. machines. 

e have often pointed out in these columns the importance 
of anticipating the demand for lighting; it may be diffi- 
cult to forecast, and it wants a certain amount of 
courage to propose a scheme involving considerable outlay, 
bat jadging һу the condition of most of the metropolitan 
and suburban lighting systems, it is quite apparent that the 
de mand for electric lighting has been underrated. At 
Hammersmith it is proposed to lay down plant which will 
meet all possible requirements for the next two or three 
years. In order to do this, extensive additions to the exist- 
ing buildings are being erected, which comprise a large 
boiler house capable of taking three 500-н.р. boilers, and an 
engine house, which is a great deal larger than the present 
one, and will afford accommodation for three 600-KW. sets. 
The end of the engine house is permanently raised, and is 
on а level with the street, and this will give great facilities 
when it is neces to bring in the plant. is on 
order at the present moment, under the extension scheme, 
two 600-Kw. plants, which will consist of Robey engines and 
Siemens alternators. The main principles of these engines 
will be similar to the 800 Kw. sets, which we have preva? 
described. Three water-tube boilers are being put up, each 
of which will have a capacity of 500 H.P. Some notable 
changes are to Ъз introduced in the price of current, and the 
charge will be based on 6d. per unit for the first hour and 
8d. afterwards, this being a considerable reduction on the 
former method of 6d. for the first two hours and 4d. after- 
wards. The lighting authorities of Hammersmith are 
especially fortunate in having ample room for extensions, 
and we suppose there is hardly a station in the vicinity of 
London which is better provided for in this respect. 
Unlike many other alternating current systems, distinct 
encouragement is given to the use of motors on the circuits, 
and at the present moment there is an aggregate of 50 Н.Р. 
made up of small motors. This branch of supply has been во 
satisfactory that it is fully expected there will be consider- 
able accession to the present motor load. 


The Institution of Electrical Engineers at the Paris 
Exhibition.—It is sed to hold a meeting of the 
Institution of Electrical Engineers in Paris immediately 
before the opening of the International Electrical Congress, 
and probably on August 16th, or 16th and 17th, 1900. It 
is farther hoped that a joint meeting with the American 
Institute of Electrical Engineers may be arranged at that 
time. In order that a Кешш estimate may be formed 
of the number of members of all classes who will take part, 
the Council would be glad to receive at an early date the 
names of those who think it likely that they may attend. 


The Cost of Electric Haulage in Mining.—The 
difficulty of obtaining precise data as to the economy 
effected by electric driving in mining work, is as great as it 
is in other industrial operations. It is, however, possible 
to obtain isolated instances which show how great the saving 
may be when electricity is substituted for ordinary methods 
of haulage. The Berwind-White Coal Mining Company, 
at Windber-Pa., who are the owners of extensive mines in 
the district which produces high grade fuel, some time ago 
adopted in place of the ordinary methods of haulage, electric 
locomotives, of the Baldwin-Westinghouse type. One mine, 
iu particular, was formerly worked by mule haulage, oom- 
bined with an ordinary rope hoist in the main heading, 
having a dip of 24 р: cent. over a length of коше 8,000 
feet. Under the old régime, with eight mules and eight 
drivers, in addition to the hoist, the output of coal per day 
was 200 tons, which cost to raise over £4, or 5d. ton. 
Substituting, however, one Baldwin-Westinghouse looomo- 
tive, weighing about 26,000 lbs., and abandoning the hoist 
and mules, the output of coal was increased to 480 tons of 
coal, as well as a good deal of rock, and the cost per ton 
was actually reduced to 4d. per ton. This is a signi- 
ficant instance of what electricity will do under some oon- 
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The Civil Engineers’ Presidential Address,—The 
recent initial address of the new president, Sir Douglas For, 


contains very little pertaining to electrical engineering, and 


generally the address was an example of the difficulty which 
every president must feel in preparing anything much more 


than a series of historical statements and comparisons. Tele- 


phone practice, we are informed, is much behind that of 
other countries, and, we would add, is likely to be while present 
exorbitant chargesand indifferent service are maintained ; and 
he foreshadows more metallic returns and automatic exchanges, 
and more numerous trunks, as well as proper subways for 
these and other mains, not omitting, we may hope, traction 
mains when the London County Council wakes up. Electric 
buried railways are not keeping pace with inorease of popu- 
lation and traffic owing to difficulty in raising capital. The 
backward condition of both electric light and traction is 
attributed to the obstruction of vested interests and of 
county, district, and even parish councils. Reference is made 
to the fact that in New York and Brooklyn—cities of a com- 
bined population about one-third that of London—about 
880 millions of people are carried annually, and decreases are 
only found on the non-electric overhead railways. The 
above is practically all that the president of the Institution 


of Civil Engineers could find to вау on electricity and its 


applications. This is not his fault, but the fault of others. 
We omitted above any reference to one of his expressed hopes, 
namely, that the conduit system may be proved in the near 
future to be capable of being brought into practical and 
economical use, Olearly Sir Douglas is of opinion that what 
he calls the unsightly overhead system is at present the one 
which is practical; and we may venture to think that so 
practical an engineer as Sir Douglas would not have com- 
mitted himeelf to the task of putting back the hands of the 
clock for London traction so many years in order to load 
the overburdened ratepayers with a system that he could 
only hope would some day be capable of being brought toa 
successful issue. The overhead system is successful. It 
may not be so nice as a successful conduit would be, but it 
would enable five to six million of Londoners to travel, and 
would put a stop on the overbearing insolenoe of the steam 
railway companies, which have been given longer life by a 
pseudo-socialistic County Council. 


Gas-Driven Electricity Works.—Notwithstanding the 
theoretical advantages that would seem to be gained by the 
use of gas engines for electric lighting, it cannot be said 
that they are making much headway as re public works, 
One of the most important examples in this country of gas 
engines for dynamo driving is that of Leyton; and though 
we have no authentic details as to the manner in which 
the plant has performed, we do not think there is any im- 
mediate likelihood of the gas engine principle being ex- 
tended. Yet it must not be forgotten that the cost of fuel 
at Leyton per unit is one of the lowest in London. If, how- 
ever, there is not any marked tendency on the part of publio 
lighting works to adopt gas engines, it must not be over- 
looked that for private work they are being adopted on a 
somewhat large scale. Indeed, we think we are not incorrect 
in stating that at the famous works of the Brunner-Mond 
Company, gas engines of 1,000 H.P. each are being erected to 
drive dynamo electrical machinery ; and there is an additional 
interest in this installation because produoer gas is to be 
emplo One of our American contemporaries recently 
published а short account of an interesting gas-driven station 
in the town of Oerlikon ; and though this instance may be 
familiar to some of our readers, it is worth repeating that the 
installation at present includes one gas-driven engine of 200 
H.P., and two of 100 H.P. The current from these works is 
utilised for the purpose of a local tramway service. 
producer gas is employed which is washed and passed through 
coke scrubbers and sawdust, and apparently there is no 
noticeable gmell, 'The gas engines and the generators have 
been made by the Machinen Fabrik Deutz, the dynamos 
being compound four-pole continuous current machines, 
which generate current at 560 volts when running at 180 
revolutions per minute. A battery of 280 Tudor cells is 
connected in parallel to the dynamos, the regulating cells 
being charged by a motor generator. It is stated that the 
coal consumption per effective horme-power is 1:4 lbs., and 
the cost of operating the electric line per car-mile is given as 
94:6 centimes, 


Coal Smoke Abatement.—We were obliged some 
twelve months ago to pass some strictures on the well- 
meaning. efforts of Sir W. B. Richmond and a few other 
busybodies, who had taken on themselves the task of getting 
up prosecutions for smoke abatement. It now appears from 
another letter in the Times, following just about a year after 
that on which we commented, that the self-constituted society 
made, by means of one inspector, 1,000 observations in six 
perishes. They reported 530 nuisances and persuaded the 
Vestries to pow in 60 cases, They are now asking the 
general publie to subscrib3 in order to secure an annual 
income. So far all ¢ fforts appear to have been confined to the 
West End, where dwell chiefly, one msy suppose, the various 
titled and other members. The Times devotes a leading 
article to the subject, wherein some doubt is thrown on the 
wisdom of a committee whose zeal possibly has outrun its 
discretion. If some people had their way there would 
be no sort of manufacture possible in this oountry. 
Sir William’s committee calmly intermeddle in a question 
of technical chemistry of great difficulty, and сап do 
little except by the brutal method of prosecution. 
Smoke is a nuisance, and no one wishes it to continue, 
but the fires of West End drawing rooms make more 
smoke iu the aggregate, and of a less pleasant typ», 
than do West End  manufactories. e hold that 
smoke inspectors ought to be duly qualified experts, able to 
know if the steps taken to reduce smoke are really correct. 
Smoke can be prevented in very many cases, but we repeat 
that it is the domestic fire that is the chief offender. 


The Traction Experiments on the Underground 
Ratlway.—Although we do not think it the intention of 
either the consulting engineers or the contractors to make a 
secret of what is being done at the present moment on the 
Underground Railway in the shape of traction experiments, 
there has been for some reason or other a oertain amount of 
mystery shrouding the important work that is being carried 
on. avellers of an ob:ervant nature must have, for some 
months past, noticed the four additional rails that are to do 
duty as conductors for the double track between Earl’s Court 
and High Street, Kensington, stations. To avoid, as far as 
possible, disturbance of the track, it has been necessary to 
use separate conductors for the out-going and return cur- 
rent; these consist of heavy channel iron rails, supported on 
porcelain insulators, of somewhat heavy character. Armoured 
cables are carried in trenches underneath the rails, and make 
connection at different points with the channel iron con- 
ductors. At crossings the rail is broken, and we presume 
connection is made underneath the rails. A temporary power 
house has been erected some few yards away from the plat- 
forms of the Earl's Court statione, but the entire plant is not 
of very considerable dimensions. Some days ago the first 
trial trip was made, and as far as we can ascertain, the 
experiment was a pronounced success, We bslieve, at any 
rate, that many of the railway officials are inclined to be 
enthusiastic with the results. 


Give It Up?—A contemporary is responsible for the 
following conundram, picked up in the tea-room of the 
Institution by Meteor, after the presidential address, The 
riddle may be propounded thus: Meteor affirms that Phodyne 
imagines that A declares that B denies that О asserts that D 
ів a liar. A speaks truth once in three times, B, twice out of 
five times, and О three times in seven. What price D's 
veracity ? Phodyne's specific veracity may be measured by 
the etatement of Meteor that Phodyne says the problem is 
easy. Meteor’s veracity is, then, the only doubtful factor in 
the problem. Meteor thinks the question indeterminate, 
owing to the variety of solutions. That’s the worst of those 
tea-rooms | 


Appointments Vacant.—The Llandudno Council wants 
an assistant electrical engineer for the electricity works. 


. The Rochdale Workhouse authorities want a clerk of works 


(afterwards engineer-in-charge) for electric lighting plant. 

See “ Official Notices” this week. 
The Ecoles Corporation invites applications for the appoint- 

ment of borongh electrical engineer at £200 per annum. 


Bee “ Official Notices” this week. 
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The Effect of Thames Water in Boilers.—Mr. C. E. 
Stromeyer, the chief ergineer of the Manchester Steam 
Users’ Association, writes to a contemporary saying that last 
year the long-continued drought was the cause of many 
boiler furnace collapses, as many of the feed-water supplies 
had become heavily charged with mineral salts. He adds :— 


According to recent information, a scmewhat similar experience is 
being passed through by those London steam users who draw their 
feed water from the river Thames, and I would strongly urge them 
to have their boiler water tested daily with a salinometer; or, better 
still, they should use town's water. 

Formerly the drinking water which was taken from the Thames 
and its London tributaries, after being contaminated with sewage, 
but not with sea water, was again discharged into the river, not much 
below London, and thus kept back the sea water. Now that the 
sowage is being carried further away it mixes at once with sea water, 
and does not exert the same influence as before. As а consequence, 
the Thames water, even above London, is much more brackish than 
formerly, and boilers which for years have been fed with Thames 
water without giving trouble, are all of a sudden suffering from 
collapsed furnaces and excessive corrosion traceable to an excess of 
sea salte in the water. 


The American Mechanicals.—Next week, from 5th to 
8th inst., the American Society of Mechanical Engineers 
holds its convention in New York City. Admiral G. W. 
Melville will deliver his presidential address. Among the 
papers to be read are the following :— 


"The Steam Engine at the end of the Nineteenth Century," by 

R. H. Thurston. 

" New Graphic Method cf Construoting the Entropy-Temperature 
Diagram of a Gas or Oil Engine," by Н. T. Eddy. 

“ Education of ists, Foremen, and Mechanical Engineers," 
by M. P. Higgins. 

^ Friction of Steam Packings,” by C. H. Benjamin. 

“ Note on Fly-wheel Design, by A. J. Frith. 
15 те oon Fly-wheel, and how it was Repaired,” by James 

ө. 

Efficiency Test of a 125-n.». Gas Engine,” by О. H. Robertson. 

“Tne Southern Terminal at Boston," by H. J. Oonant. 

“The Value of a Horse-power,” by G. I. Rockwood. 


Personal.—At a meeting of the Bradford Corporation 
Electricity Committee last Friday i& was decided to appoint 
Mr. Gibbings, the present engineer, as consultative electrical 


engineer at a salary of 2350 a year, and to advertise fora 


manager at £350 a year. This action has been taken to 
meet the wishes. of Mr. Gibbings, who has an important 
consultative practice. 

The steff of the Wakefield Corporation Electricity Depart- 
ment recently presented Mr. J. K. Brydges, chief engineer, 
with a silver mounted dinner gong, on the occasion of his 
leaving Wakefield to take up an appointment at Eastbourne. 

Mr. J. F. Taylor, manager of the Hartlepool Electric 
Tramways Company, was lately presented with a silver card 
salver, and Mrs. Taylor with a lady’s companion, by the 
staff, on the occasion of Mr. Taylor’s appointment as general 
manager of the Madras Tramways. 

The new Tramways Committee of the Corporation of 
Newcastle-on-Tyne has appointed Mr. A. E. Rossignol, at 
present under the Corporation of Glasgow, to be resident 
engineer of the Newcastle tramways. Mr. A. W. Wheildon, 
engineer-in-chief of various power stations for the British 
Thomson- Houston Company, was next on the list. 

The West Ham Council on Tuesday, the 28th ult., 
unanimously appointed Mr. James K. Bock borough electrical 
engineer, 


Northern Society of Electrical Engineers.—Members 
have been invited to send in their nominations for seats on 
the Council. 


The British Association.—The pro was brought 
forward at Dover, and has now been at the Society of 
Arts in London, that in 1908 or 1904 the B.A. should 
hold its meeting at Oolombo, Ceylon. We question whether 
many practical electrical scientists from this side would be 
able to spare во large a slice out of the year as this would 
occasion—not that their absence would greatly affect the 
total number of visitors present! 


Ccol!—A Liverpool paper says that a trust has been 
formed of (the? principal electrical fan makers in the United 
States. Ita joint capital is $25,000,000. 


OAL REVIEW. 


Searchlights for the New York Fire Department.— 
The New York Fire Department is about to add a complete 
portable electric searchlight plant to ita apparatus. The 
searchlight wagon will go to fires with the engines, &c., and 
it is believed it will add greatly to the efficiency of the force, 
both in saving life and property. A note in the Scientific 
American says that it resembles a fire engine in general 
appearance, but instead of a pump it has an engine and 
dynamo. There are two searchlights, each with an 18-inch 
lens, These will be carried on a platform behind the driver’s 
teal, They can be used either from the platform or removed 
and carried to any desirable point of vantage, all communica- 
tion with the generator being kept up by means of flexible 
cables which are insulated with rubber. The lights are 
provided with devices for quick regulation, so that the light 
may be spread out over a wide area or confined and directed 
to any particular point. The purpose of the apparatus will 
be to light up dark parts of the street and aid the firemen 
in laying the hose, setting ladders, &o., also to light up the 
front of buildings where people may be in danger, and to 
project light into the buildings themselves. This seems to 
bs a step to which the British fire authorities would do 
well to devote attention. | 


The Institution Dlnner.— Our readers are reminded 
that the annual dinner of the Institution of Electrical 
Engineers will be held at the Hotel Oecil on Wednesday 
next, December 6th, and that applications for tickets not yet 
snbmitted should be sent in at ono». 


Electricity in Agriculture.—Commercial Intelligence 
quotes from the Aleckt. Zeis. that an association of farmers 
in the district of Ochsenfurt (Bavaria) is erecting large 
electrical works near the village of Biitthard, in Lower 
Franconia, which will be entirely devoted to agricultural 
uses. The current is produced: close to the village of 
Schiftersheim, a distance of 11 kilometres, requiring for its 
creation a force of about 150 H.P., which is supplied partly 
by steam and partly by water, and conducted as current of 
5,000 volts to the villages of Bütthard, Laudenbach and 
others, where it finds the most varied use. Movable electro- 
motors for driving thrashing machines, chaff cutters, bruising 
mills, &c., are supplied, and connecting boards for the oon- 
ducting wires are placed at every farm. The motors are of 
very simple construction, and can be easily handled by any 
of the farm hands. The electric light will be widely used 
in all the villages named, and on account of greater security 
with regard to fire in the lighting of agricultural buildings 
it is daily increasing in use among farmers. 


Electric Power for Working Dredges.—We read in 
the New Zealand Mines Record that Messrs. J. Marshall 
and J. Solomon, who proposes to provide electric power for 
working dredges in Central Otago, have been circularising 
the principal dredge owners bringing their scheme to notioe. 
They propose to work the dredges on the Clutha, Kawaran, 
and Molyneux rivers, and they are seeking support во as to 
enable the scheme to take practical shape. The circular 
ваув:— 

In order that the succsss of the scheme may be made certain, there 
are two initial requirements: (1) that the dredges now being built 
should undertake to avail of the power proposed to be created ; and 
(2) that the projectors of the scheme should be in a position to assure 
the supply of same when required. These requirements in a measure 
somewhat hamper the flotation of a company to provide the necessary 
capital, but the e deem it absolutely essential to test the 
feeling of those y to avail of the power before committing them- 
selves to any large expense. | 
The promoters hold the first right to 40 Government heads 
of water from the Roaring Meg—the finest water-right in 
New Zeoaland—taken in at such a point as will furnish 
1,200 feet vertical Я proposed to pipe the 
water to a site near the foot of the Meg, and there to erect 
electrical works ; thence the power to be distributed by the 
usual method. Although not in a position to furnish details 
of cost, or price of power supplied, the promoters are assured 
that a large reduction can be made on the present expensive 
system of steam—besides, in the case of new dredges, saving 


It is pro 


` large initial cost in the way of machinery. They are in 


communication with electrical engineers, and on receipt of 
ишкеш of cost, &o., matters will assume a definite 
ре. 
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Gas v. Steam Engines.—The Mechanical World quotes 
the following discussion of the relative economy of the gas 
and steam engine from a recent trade publication of a large 


manufacturer of both types. A correct answer to the ques- 


tion, * What is the comparative cost of operating a gas 
engine and a steam engine of cqual power?” is stated to 
involve a special solution for each individual case. Con- 
sidered solely as a machine for converting the total energy of 


the fuel into mechanical work, the gas engine is by far the 


more efficient. There are gas engines in operation which 
transform over 25 per cent. of the heat in the fuel into 


useful work, while in the very best recorded performance of . 


the steam engine barely 14 per cent. of the energy in the 
coal burned has been thus accounted for, and in the average 
steam engine plant it does not exceed 5 per cent. There are 
many small plants, consisting of common slide-valve engines, 
with uneconomical types of boilers, in which less than 2 per 
cent. of the e in the coal burned is converted into 
mechanical work. At the same time it must be remem- 
bered that a given number of heat units in the form of 
fuel suitable for use in a gas engine costs more than an 
equal number in the shape of coal or other ordinary 
fuel suitable for burning in a common boiler furnace. 
As a general proposition it may be assumed that in 
a plant which operates continuously, the item of fuel 
alone will be somewhat greater for the gas engine than for an 
approved type of modern steam engine, except possibly in the 
case of an engine running on producer gas. Where the ser- 
vice is of an intermittent nature, or the power is required 
only for a comparatively short time each day, this difference 
in favour of the steam engine becomes less, and may even 
become a balance in favour of the gas engine, for the reason 
that in the gas engine plant there are no ‘stand-by losses 
—41.6., radiation and 1 e when standing idle under full 
` Bteam pressure, and coal burned in banking fires and raisi 
steam. With the gas engine the fuel expense starts 
tops with the engine. But the fuel cost is only one item in 
the cost of producing power. One must consider the value 
of the additional space and buildings required for a boiler 
plant; the cost of a stack; labour of handling ooal and 
ashes; cost of attendance, oil, and water; depreciation, 
repairs, and insurance on a boiler plant. The gas engine 
has a field of its own which cannot b» occupied by the steam 
engine, and there is no immediate prospect of the gas engine 
seriously encroaching on the legitimate field of the steam 
engine. Some important considerations are here set forth 
m d clearly and ooncisely. 


| Pos Shock Fatality.—At Messra. Isaac Holden and 
Sons’ Alston Works, Bradford, on Monday, last week, Edward 
Driver, aged 22, employed by Messrs. Collinso 
tricianr, Aldermanbury, Bradford, was accidentally killed. 
The firm were fitting up a new electric installation at Messrr. 
Holden’s, and Driver while at work on a trestle missed his 
footing. To save himeelf he seized portion of a large 
electric arc lamp. At the same time he apparently made a 
“ contact with his feet on an iron grating, and the shock 


which he received instantly killed him. At the inquest on 


Wednesday, Dr. Lodge said there was a discoloration of the 
right hand, but no burning. He had not known of sucha 
case before. Mr. Gibbings, electrical engineer to the Bradford 
Corporation, said the highest voltage that the deceased could 
have received was 225, whereas, according to the Board of 
Trade, 500 was considered low and not dangerous. Persons 
had been known to receive 2,500 voltage without a fatal 
result, but in electricity there were latent powers concerning 
which they knew little. In this case 
boots and freely perspiring body led to his being in a 
favourable condition for a severe shock. A verdict of 
* Accidental death” was returned. 


The War.—Messre. Raphael Tuck & Sons, Limited, are 


publishing a photogravure, after the original painting by 


arry Payne, of *Sons of the Empire," for the benefit of 
the Mansion House Transvaal War Fund for Widows and 
Orphans, at prices ranging from 53. to £5 58. each. The 
entire profits on the first year’s sales will be placed to the 
fund. The list is dedicated (by permission) to Field 
Marshal the Right Hon. Viscount Wolseley. · 


n Bros., eleo- . 


e deceased’s wet 


NEW COMPANIES REGISTERED. 


Garston and District Tramways Company, Limited 
(64,298 )—This company was registered on November 21st, with а 
capital of £5,000 in £1 shares, to apply for any Acts of Parliament, 

isional orders of the Board of Trade, or other authority for the 


neral engineers, manufact 


House, Huyton, Lance., manufacturer; George Н. Nesbitt, Ashfield, 
Huyton, Lanos., electrical engineer; Albert E. Haptie, 5, Darham 
Road, Seaforth, near Liverpool, manager; Oharles O. Grindrod, 11, 
Knowsley Road, Rock Ferry, Cheshire, gentleman; Frederick W 
Lintern, 22, Beaumont Street, Liverpool, book-keeper; Allen Buckley, 
8, York Road, Seacom book-keeper; and H. Russell, 25, 
Demesne Street, Seacombe, Cheshire, book-keeper. The numb of 
directors is not to be less than two nor more than seven; the sub- 
scribers are to appoint the first ; qualification, £230; remuneration as 
fixed by the company. 


Eeglish Electric Manufacturing Company, Limited 
(64,247).— This company was registered on November 21st, with a 
capital of £385,000 in £5 shares (37,0C0 preference), to carry on the 
business of electrical and mechanical en electricians, 
generators, distributors, and suppliers of electricity for the purposes 
of light, hoat and motive power, manufacturers of electrical apparatus 
and machinery, &c. The first subscribers (each with one share) are: 
—Richard Н. Prestwich, 13, Marsden Bquare, Manchester, cotton 
spinner; B. Sykes, 33, Winckley Square, Preston; T. D. Liagard, 
10, Booth Street, Piccadilly, Manchester, solicitor; 8. H. Short, 110, 
Cannon Street, E. O., electrical engineer; T. B. Tarabull, 18, Spring 
Gardens, Manchester, solicitor; d. Flett, 110, Cannon Street, E O., 
contractor; and F. O. Mott, 110, Oannon Street, H. O., clerk. The 
number of directors із not to be less than three nor more than seven. 
The first are George Flett, John Kerr, Thomes D. Liogard, Richard 
H. Prestwich, George Richardson, and Sidney H. Baort; qualifica- 
tion, £1,000; remuneration, £1,260 per annum, divisible. Rogistered 
office, 13, Bpriug Gardens, Manchester. 


SUPPLY STATION ACCOUNTS. 


Er normiorrr supply undertaking shows a 

таен a slightly better atate of affairs than in 1897, bat 
Cheltenham 616 is still a loss on the year's working of over 
Corporation. £1,000 after allowing for interest and sinking 
Publio lighting and fund. The gros profi was over £2,100, bat 
private supply. the sinking fand and interest payments 


amounted to £3,700 odd, showinz a differenca of 

over £1,100 as compared with £1,400 the previous year. The gross 

profit in 1897 was £1,200, and the sinking fund and interest taken 

together over £2,600. Thus the net loss is less by £300, the differ- 

ence between an increase of £900 ia gross profit and of £600 in 
repayments, &. 

GENERAL ВтАтвмЕНТ. 


Increase, 


1897. 1898. 
Total capital expenditure . £55,691 275,125 £19,434 
Number of units sold ... . 248,516 375,834 127,318 
Numbar of lamps connected... 16,140 19,000 2,860 
Gross revenue ... .. £4,010. £6,118 22103 
Gross profit... £1,262 £2,148 4886 
Average price per unit sold 3 84d. 8:88d. — 014. 


The sales of current is spread over 302 consumers, while the public 
lighting is represented by 134 arc lamps and 13 incandescent lamps. 
The maximum demanded supply was 360 ку. The proportion of 
units is shown below :— 


Units Units to Units to 
generated, street lamps. private supply. 
507,830 192,712 183,122 


The price per unit sold has remained practically unaltered; a slight 
increasa is due to the greater number of sundry goods sold. 


Ravenos STATEMENT. 


^ 1898. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of current .. £3978 3 844. £6,007 9831. — Old. 
Meter rents 2 004. 2 00d. 004. 
Supply of sundry goods 30 031. 104 074. ＋ 04d 
Sundry vá as Te ra ds T 
Gross re venue £4010 3874. £6,118 3 90d. +034 
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The figures certainly indicate that the price charged for street 


lighting is abnormally low. The receipts per unit under this head 
amount to about 22d., or only abcut 3d. over total works’ cost. The 
private supply charges are 6d., 5d., 4d., and 3d., and out of a total of 
over £4,000 (excluding rebates) over £3,500 is obtained from the 6d. 
units. It is evident, therefore, that as more than half the units sold 
are taken by the publio ligbting, the loss in working is really due to 
the low price fixed for the street lighting. 

We now turn to the costs of production. These are very moderate 
indeed. Fora town of the size and sitaation of Cheltenham a works’ 
cost of just over 2d. may be regarded as satisfactory. Ocal and fuel 
shows an increase of nearly the fifth of а Id, due probably to the 
enhanced cost of coal all over the country. Works’ casts, however, 
have slightly fallen, and total costs have gone down by about the 
cighth of a 1d. | | | 
| Ocst or PRODUCTION. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal oo 5 255. 5. £704 68d. £1322 84d. +7164. 
Odom stores. ine! 185 18d. 269 17d. — 01ä. 
Salaries and wages incurred 
m Di and distri 11436 110d 1,316 ‘84d. — 260. 
Repairs and maintenance of | 
buildings, enginem boilers, | 280  :274. 528 34d. + 07d. 
dynamos, &0. it | 
Worka’ cost oe £2,305 223d. £3,435 2-19d. — Odd. 
Rent, rates and taxes T 93  :094. 152 *10d. + Old. 
Ries Gl manegieg en: 
gineer, secretary, clerks, 208 ‘20d. 236 15d. —-05d. 
C. A 
G 28 eral cement 
printing, law charges =) 142 14d. 142 094. — 054. 
surance 
Other expenses. pr TP 
Total оса ... £3,748 2664. 23 965 9:584, — 13d. 
Prorir BTATEMENT. 
1897. 1808. 
Interest on loans £1,074 £1,650 
Sinking fund for repayments ..  .. 1.606 1,617 
Net profit carried forward oe as — 1,418 —1,119 
Gross profi — ... . £1,262 £2,148 


CITY NOTES. 


Aron Electricity Meter, Limited. 


Тнв report of the directors reads :—'' The directors have the pleasure 
to submit the first accounts of the company, duly audited, for the 
term of one year and nine months ending September 30th, 1899. The 
balance to credit of profit and loss amounta to £26,107 94. 2d., out of 
which the sum of £9,829 19s. 6d. (less 29,316 1. 11d. cost of estab- 
lishing the Schweidnits Factory), amouiting to £7,513 17e. 6d, 
representing the net profit for the nine months prior to the forma- 
tion of the company, will be put to a reserve account. This leaves a 
balance of £16,277 9s. 9d., out of which the interim dividend on the 
preference shares was paid, amounting to £2,509 18s. 8d., leaving the 
sum of £13,767 11s. 1d. The directors are much encouraged by the 
result of their work, as shown in the profit and loss account of toe last 
nine months, the period during which they have been in actual charge 
of the company. The small decrease of profite ‘during the first part 
of 1698 ie explained princi 
change over from the supply of the old type to the new type meter, 
which caused a temporary decrease in sales. The directors propose 
to deal with the available profits as follows:—To pay a dividend at 
the rate of 6 pet cent. per annum on the preference sbares for the 
six montbs ending September 30.h, 1899, absorbing £8,750; and 
farther, to pay a dividend at the rate of 6 per cent. per annum for 
the year ending September 30th Jast on the ordinary shares, absorb- 
ing £7,500, leaving a balance to be put to reserve of £2,517 11s. 1d. 
The prospects of the company’s business are very bright, and the 
meter is gaining in favour both in Great Britain and on the Oon- 
tinent. To meet this growing demand, steps are being taken by the 
board to considerably increase the output of the factories. The 
directors’ anticipations as to the value of. patents in foreign countries 
have во far been realised, that they have effected the sale of the 
American patents on satisfactory terms. The London Stock 
Exchange require alteration in Section 78 of the Articles of Associa- 
tion, and a revolution will be submitted to give effect to this. Messrs. 
Price, Waterhouse & Oo., who have acted hitherto as auditors of the 
company, offer themselves for election.” 


ова Гавра, i oe on Thursday last week 
inchester House, over second ordinary general mseting of 
the shareholders of the above company. Hn 


In moving the adoption of the report, the OHAIRMAN said that it 


pally by the necessity of having had to: 


э Se. 


required afew words of comment on his part, because it was the first 
meeting they had had since the formation of the company, and the 
accounts covered a period of 31 months. He thought they bad every 
reason to congratulate themselves on the result of the working of 
the business up to date. In the prospectus tbe statement wan made 
that the highest profits ever made by the company were in 1897, and 
they were given as £18,550, exclu:ive of any allowance to Dr. Aron. 
Io dealing with the profit and less sccount of 1898, the profit was 
nearly at the same rate, vis, £17,731, and the slight check to the 
business was easily accounted for by the charges which necessarily 
had to occur with the transference of the business from a private 
concern to a company. Another fact was that up to the beginning of 
1898, the bulk of the profits derived by Dr. Aron were made 
out of the old type clockwork meter, and when the new type 
meter was brought to the front, Continental engineers suddenly 
stopped ordering the old type meter in large quantities, and gave 
orders for samples of the new type, and that for some time caused 9 
in the returns of the German business, which the rapid 
increase in the English and Austrian business could not quite 
balance. With regard to the profit and loss account for the past nins 
months, daring which pense the directors had been respopsible foe 
the working of the business, it proved the business to be an unqualiſied 
success. They had, in those nine months, made a trade profit of 
£18,391, which practically meant an increase of 25 per cent. on the 
very best ycar mentioned in the prospectas, and this profit would 
probably have been much greater but for some difficulties which they 
encountered. To meet the growing demand for the new type 
meter they had had to considerably increase their staff and tools and 
stcck. Their efforts bad been so far sucoessful, as was proved by the 
figures of the past few months. But the coming year would, of 
course, reap the bulk of the benefit of this re-organisation. He 
was glad to say that at the present moment the rate of taking orders 
was progressing from month to month, and they had not lost a single 
central station that had taken their meters, while they were getting 
new ones every day from every part of Europe. Owing to the 
arrangements they had made, їп the next 12 months they would not 
only be able to cope with new orders, bat also to execute orders in 
arrears. It would be seen by the accounts that a good sum had been 
placed to reserve, and further, they would see that arrangements had 
been made for the sale of the American patents, which would inorease 
their assets by about £9,000 in cash and £33,000 in shares. They con- 
sidered the business in America to be important, not only on account of 
the profit-earning capacity there, but a'so on account cf the novel effect 
which it would have in their favour if they competed successfally 
with the present American meters in their own home. 16 wash 
that they would be equally successful in due course in disposing of 
their patents in other countries, and thus create a large reserve, with- 
out unduly trenching on their trading profite. | | 

Mr. R W. WALLACR. Q O., seconded the resolution, and in doing so, 
said that very often difficulties arose in the formation of companies by 
the exsggerated statements of the vendors, but in the case of that 
company they had met with unqualifled support from Dr. Aron and 
Mr. Guthrie and the statements these gentlemen had made were not 
exaggerated in the slightest degree. Dr. Aron was not neglecting the 
business now he had sold it, but with his great intelligence and skill 
was endeavouring to add to the value of the property. With regard 
to the question of why they manufactured these things so mach abroad, 
he mignt say that it was very diffl:ult to get clockwork made in 
England, and Schwerdmets was the best seat of manufacture of the 
particular kind cf works they required. 

Replying to Mr. Howanp, the CHArRMAN said that if the American 
company was a great success their interest in it would be much more 
valuable than now appeared. The contract had-been actually signed. 
The board were considering the question of what oduld be done to 
work the patent in France. | 

The motion was then carried, and a dividend at the rate of 6 per 
cent. on the ordinary shares was agreed to. | 

An extraordinary meeting was then held to make a slight alteration 
in the articles of association. 


The Blackheath and Greenwich District Electric 
Light Company, Limited. 


Tae third ordinary general meeting of this compary, beld at 
Oannon Street Hotel on Friday last, was presided over by Sir John 
Wilcox, М.Р. 

The CmHarBwAN ssid that the document before them covered а 
period from May 11th, 1896, to September 30th, 1899. That was the 
period during which the company had been in existerce, but the 
present board had been controlling the company’s affairs for little 
more than a year during that time. They had endeavoured to carry 
cut the Parliamentary rights for Blackheath and Greenwich districts, 
and he hoped the shareholders would see that they had lost little 
time in the prosecution of the work. It was not wise to unduly borry 
engineering works and cable-laying operations of this kind. They 
aimed rather at making progress with diecretion, and securing a sub- 
stantial and reliable installation. The expenditure reached an aggre- 
gate cf £84,000, the great part of which had been expended upon 
buildings, plant, land, and the works pence) which are now nearly 
completed. He thoughtthey might claim unprecedented rapidity of 
work, in that within a year of the beginning of construction work they 
had actually commenced the supply of current. It had been a 
borrowed light, and he was afraid, from what they heard, it 
bad not in all res been as satisfactory as they wculd 
wish, but he hoped that the blame of a flickering and 
unsteady light would not be imputed to the Blackheath 
and Greenwich Company. It was not their failure, and he поре 
their consumers would not judge them by present experience, but 
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have a little more patéenea. He thought they would be able to show 
that they had established а atem at once reliable and efficient. 
Ho referred at some length to the constitution of the board, and the 
special qualifications of several of the direetarr, one being connected 
with one of the most successful London supply companies, and 
another, the chairman of a municipal eommittee, which has the credit 
of establishing one of the very best and most successful electrical 
installations within the metropolitan area. Another director had 
acted with a large West End electricity company,and had bad a very 
large experience im the administrative and practical departments of 
this business, Those three gentlemen had placed their knowledge 
freely at the service of the board, and their assistance, support, and 
guidance had been such as fees could not themselves have secured 
from practical consulting engineers. Нз attributed the rapid pro- 
gress made in the completion of the works to that cause. The works, 
both as regards productive power of the plant and efficiency of the 
distributing media of the cables and connecting wires, would be 
efficient and stable. He could not fix upon а date when the generating 
station would be in operation. The machinery was, to a large extent, 
already completed, but some parts had not yet been tried. Ina very 
short time they would be supplying current from their own works. 
It would be an assurance of substantial and continuing business to 
know that up to October 31st last practically 7,000 lamps of 8 c.p. 
had been ordered, and that nearly that number had actually 
been connected with the company's mains. Bince then there had 
been a further increase of applications, and the little hesitation that 
now obtains in the district will at once dissppear when possible users 
discover that they can obtain a good ard efficient supply of light. 
There were several applications for motor power, which promised to 
be especially advantageous to the company, from the fact that it 
would give employment to the plant in the day time, when the 
machinery is not wanted for lighting. In addition to the 40 E. p. 
applied for, they were negotiating with other applicamta representing 
at least double tbat amount already. The company was ed for 
supplying Blackheath and Greenwich, and it was regarded ar heirg 
of a substantial and hopeful character, but they had since applied te 
Parliament for an extension of area, with tho result that they now 
had а considerably larger area than they originally possessed. Some 
parts of the new district were not at present covered very densely with 
population, bat the possibilities of extension in London, especially 
with an expanding system of locomotion, there was every assurance that 
that district, now sparsely peopled, would become very populous, and 
therefore very profitable tothe company. He hoped this would prove 
profitable to the investors hereafter. у had also succeeded in ex- 
cluding poachers from their district. Two attempts to invade their 
territory had been resisted. Not that they would have feared com- 
mo bat competition should be avoided in works of this kind, 
it could bs. It was thought by some that the meeting had been 
unduly postponed, but the board had little to report while the works 
were in progress, and there was little use in holding meetings until 
they bad arrived at a definite stage in their work. He moved that 
the report be adopted. | 

Mr. ERNST HILL seconded the кор of the report, and thought 
the directors had taken high fees (£1,409) for a company with a 
£100,000 capital, especially considering that the chance of getting 
dividends was somewhat remote. 

Mr. Новлов Boor, borough electrical engineer at Tanbridge Wells, 
proceeded to make a lengthy onticism of the report and the under- 
taking in general, but he said that his remarks were intended to im- 
prove, and if possible, to help the company in the future; and he 
asked them to accept them м such. He was not in any way anxious 
to "upset the show." He felt tbat they had a valuable area asset, 
and they ought to make the best of it, but if they were going to water 
it or play with it, no company under the sun could be anything less 
than a failure. Mr. Boot said he was more or less of an ex under- 
standing the matters to which he referred, 


£97 10s. per kilowatt installed. He asked the price paid by the com- 
pany for the срогу supply of current and the pr d to them 

y consamers. would rather give no supply at all than a bad 
one. It would barm and ruin the company’s interests for the next 
five years. It was generally known in the Blackheath district that they 
were obtaining a temporary supply from а company whose pressure 
every night gave consumers not more than red-hot bairpins. 
A circular ought to be sent to their consumers explaining the 
matter. As to the extension of area, he congratulated the board, 
and be also said that it was their dnty to promote or supply light 
railways worked electrically. n 
profitable than the lighting brancb, if prices were arranged oorrectly. 
As to the motors applied for (40 K P.), he said that motors were by 
no means a blessing to а company, and the smaller the company the 
bigger the curse they were. They upset the pressure of supply, and 
necessitated running а very large engine during the day to keep the 
pressure steady, which meant а great waste of coal for perhaps 
only 40 нр. That might right itself, but he did not look upon 40 E P. 
as of any good whatever as а revenue-earning capacity. After 
referring to what he considered the high directors’ fees, £288 per 
director, and suggesting that they each, for the present, take £50, 
he remarked that he believed that the resident engineer, who was 
responsible for doing the whole of their work, was receiving less 
salary than each of the directors. In regard to capital outlay, they, 
at Tunbridge Wells, bad made more or less of a record, and their ma,- 
nificent buildings, offices, engine room, boiler house, &0., cost som `- 


| offices, 11, Charing Oross Road, W. O., 


That part of a business was more: 


thing liko £6,000, and up to date they had a revenue of £9,000 
to £10,000. The Blackheath Company, so far, had spen 
upon buildings, and he compared the two figures which made those 


t £17,818 


of the company ap tobim as very excossive, Were there any 
engineers o rtificates still to be passed under that head? Why were 
alterations to the new с сев n at the cost of £100? 
Directors’ names ought to be submitted to the shareholders before 
there were elected. Oould they not get some approximate date as to 
supply? Hs asked the directors in future reports to give more working 
details. He was particularly interested in those details, because it 
ensbled him to put his finger upon the weak points, and he was 
anxious to sea his shares at a high price, and he was anxious to 
eradicate the weak points. . 

Mr. Snarn (а large esiginal shareholder) eaid Mr. Boot was some- 
what pessimistic—he would not say b tical—in bis criticisms. 
He was the engineer at Tunbridge Wells, he believed, and it might 
be that two of a trade did not agree. His objection to the report 
that instead of stating in kilowatts, the statement had been made in 
candle-power only, was hypercritical, becamse he could easily make a 
simple calculation. He did not know whether it would have been 

olicy for the company to have refased to give temporary supply of 
fight until the works were finished. They were no&to blame if the 
light was a e one. ot i 1 г T of con- 
sidering the desirability of supp , not merely the large eonsumere, 
bat the multitude. Had the board considered the effect of third 
class passengers on railway revenues, and the working class on 
consumption. If not, they would be astounded by the res 
ob by catering for the multitude. They were better than cater- 
ing for the large consumer. Was there sufficient space in the build- 
ings for enlargement of plant when thejincreased demand from the new 
areas came along? It the resident engineer was not being paid 
sufficiently well, pay him better. He must see that the work was 
going on as well as the consulting engineer had planned it. Wonld 
the chairman give an approximate date for supply, so that they might 
be able to tell when they are likely to be payiag dividends? He 
considered that the hard work of the board was at the initial stage 
when the business and works were being established, and they were 
not jastified in Ws rui ddr amount charged for fees. 

The OBAIBMAN said the did not resent criticism, bat, on the 
other hand, he thonght that the points raised would be found to be 
not weak pointe at all, but really strong рз in their favour. No 
doubt there was a dis between the lamps connected and the 
lamps ordered, but there was де urgent need for connecting them 
until the mains were in a position te supply light, and Mr. Boot's 
own argament was their best justification. that they should not put 
in lamps to houses, while they had an uncertain and inefficient 
supply. The present plant in kilowatts which the are now pro- 
viding will represent about 750 KW., including spare. On the ques- 
tion of buildings, it was hardly fair to compare work of this kiad, 
necessarily expensive, with the works adapted to a place like Tan- 
bridge Wells, which would be to a large extent fixed and the require- 
ments known. They had set up plant suficient for present needs, 
and had also spent a considerable sum in providing larger pr misos 
than would otherwise be immediately required, and the chimney 
would serve a generating «tation of donble the size. For the tem- 
porary supply they paid 4d. and received 64. per unit. The board 
realised the importance of the income from a day-time power supply. 
After farther remarks showing that the small consamer was being 
well catered for, he erid he thought they might be able to commence 
supply within a month. The knowledge and work which had been 
brought to bear upon the business by the directors quite warranted 
the fees charged, bat whether the fees were adequate or the reverse 
they were fixed by the 

The resolution was carried unanimously, | 

Messrs. Ohalmers, Wade & Qo. were elected auditors, and the 
usual vote of thanks closed the meeting. | | | 


Renewable Electric Lamp Company, 


Tun statutory meeting of this com was held оп 2204 ult. at the 
. Jacob Atherton, presiding. 
No notice of the meeting seems to have been given to ourselves or to 
other electrical Journale, therefore we have to depend upon reports 
appearing in the fiaancial papers for the following particulars of the 
roceedings :— 
d Toe Cuamman described the nature of the operations that have 
taken place during the last four months. The directors took into 
serious consideration the question of the Iccation of the works, 
Works for а business of this nature are indispensable. First of all, 
they must be able to prodace a first-class article, as that article had 
to be dealt with so many times over; that is to вау, a lamp made 
ujder the company's patents has to be renewed time after time, and 
from that point of view it is absolutely necessary to make а first- 


-class article. The directors took considerable trouble in finding а 


suitable site, but at last found one at Brunswick Placa, City Road, 
Shoreditch. They took the advice of an ex lamp maker, a man 
who had been connected with this business for the greater portion of 
his lifetime, and he confirmed the impression made on their minds 
that this was the most suitable place for the works, and ex pressed the 
opinion that they were capable of taking in machinery for the supply 
of about 10,000 lamps per day. They had taken the buildings on u 
very favourable lease, having 50 years to ran, at a moderate reat, and 
had the option of buying the ground rent any time during the first 
seven years at а price of £4,000. The directors would have t» decide 
later as to the expadiency of buying it. They had appointed a first- 
class lamp maker to take charge of the works on moderate terms. 
They had ap а general manager to look after the commercial 
side of the question, and he has gone so far as to lay out the worke 
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for equipment with the most modern machinery for producing 
lamps, so that they were in every sense of the word, an up-to-date 
lamp manufacturing company. They had the benefit of the 
experience of their mansging director, who bas been connected with 
the electrical industry for & great many years, and, perhaps, with one 
of the most successful supplying stations in London. eir expert 
advised them that they would be in a position to turn out rg li 
m large quantities within three months from tbe present ө. 
In the meantime they had made an engagement with a friendly 
English lamp manufacturing company to supply 2,000 lamps per 
week, in order that they might furnish the various supply stations, 
companies, hotels, clubs, and very large consumers of lamps with 
. small parcels, in order to give them some practical experience pend- 
ing the time that the lamp works are fully éyuipped at Shoreditch. 
Important large contracts have been entered iato with large public 
bodies in various parte of the country and in London. They had, in 
fact, more orders than they could execute at the present time, and 
many large buyets are waiting for the time when they could give 
deliveries. The ch said: "It is now customary for supply 
companies to include our lamp in the price of their supply of cur- 
rent, and in the near future it is expected that our business will be 
done with these public companies, who are anxiously looking forward 
to an efficient lamp at & moderate price, and one that can be renewed 
over and over again. In other words, it is intended that this oom- 
pany shall do for electric consumers what the Welsbach mantle has 
one for gas consumers. I do not think I can say anyt further.” 
When our annual meeting takes place we shall be able to present a 
fair and satisfactory report. | 


Prospectas, 


Ix our advertisement pages to-day will be found the prospectus of 
the Electrolytic Alkali Company, ited ( Hargreaves-Bird ” pro- 
cess.) An article regarding the process will be found in our issue for 
last week and also that for August 5th, 1898, and some further notes 
by Mr. Kershaw appear on another page this week. The list of sub- 
scriptions opens on Tuesday next, December 5th, and closes on Thursday, 
7th. The capital is £300,000, divided into 200,000 7 per cent. camu- 
iative preference £1 shares and 300,000 £1 ordinary shares. The 
present issue is for £300,000, of which £200,090 will be available for 
the purchase of land and erection cf works and plant, and for work- 
ing capital, &.; 50,000 ordinary shares are reserved as part of the 
consideration to be paid to the parent company, and £100,000 pre- 
ference and £150,000 are offered to the public. The 
prospectus gives copies of reports by chemical and patent experts and 
accountants. The parent company, who are the promoters, receive 
£100,000 in cash and shares for the United Kingdom patente, and 
for the land, &., at Middlewich £15,000 in cash is payable. Applica- 
tions may be obtained from the secretary (pro tem.) of the company, 
Mr. James Barron, Farnworth, Widnes, Lanos., and from the bankers, 
solicitors, and auditors. 


mittee have (1) a ted special days as under :—Wedneg- 
day, December 6th —Metropolitan Supply Company, Limi 
—125, 000 3$ cent. mortgage debenture s And (2) ord 


Electrical Undertakings, Limited.—Another meeting 
Tar tuyrassntatice wai again cele амд as tho poconadicgs 
ve WAS a use „ as the 
were stated to be private. : 


Meeting.—A meeting of the Cape Electric Tramways 
Oompany was held yesterday afternoon. A report will appear next 


TRAFFIO RECEIPTS. 


The Blackpool and Fisetwood юшшом Company Thè. кемда (0: the 
week ending November 25th, 1899, were 2159 19s. 7d.; November 26th, 1898, 
£189 14s, 74.; aggregate for half-year to date, £19,575 17s. Od. 

The Bristol Tramways and Oarriage Company, Limited.—The receipts for the 
week November 94tb, 1899, were £2,650 ба, 90,1 
peried, 1898, $2,454 17s, 6d.; increase, £195 8s, 8d. 

The City and Booth London Railway Oompany.—The receipes for the week 
ending November 26th, 1899, were £1,085; November 27th, 1898, £1,114; 
decrease £79. Total receipts for half-year, 1899, £21,488; total receipts 
corresponding period, 1898, £21,518; decrease, £80. Miles open, 8j. 


e Dover Oorporation Tramways.—The receipes for the week 
November 25th, 1890, were £158 4s  0d.; November тт"; 
£183 lis. Id.; increase, £24 9s. 112. Total receipts to date, 1809 
29308 8s, ЦА. corresponding period, 1808, £7,796 Та. 10d.; 41,521 
16s. 1d. Miles of open, 1899, Ы; 1898, B, Oar miles run, 4,191; 
1898, 4,871. Number of cars, 1899, 11; 1898, 11, 


The Dublin United Tramways Оошрап 


y.—The 
Friday, November 21th, were as follows:—D. U. Т. Oo., horse cars, 
#169 198. 2d. 


correspo 
Oo., horse cars, 42,042 5s. 11d.; ditto, el í 
electrio cars, £572 28. 2d. ; £8,036 9з. 11d.; increase, £584 18s. Id. 
Aggrega date last year, £85,249 
mileage is 


te to date, 489,241 18s. 10d.; aggregate to 
мекке; еге зеен i 24, еке Ie HA open is 89 
m eleo es by horses, as against es electrically 
and 26 clas ny USE toe the corresponding period last year, ee 


Halifax 

2886. N 5 1898, 10. Total to date, 
am Le) Н 0 rece 

April 18%, `1809, £20,620; 1898, from June 99th, 1808 45,58. 

open, 13; 1896, M. 


The 1 Overhead Railway Company.—The receipts for the week ending 
‘26th, 1899. amounted to £1,477; corresponding 
41817 : increase, 4160 Total receipts for half-year ending November 26th, 
1899, £85,783 ; corresponding period last year, £84,855 ; increase, £1,383. 
Bouth eee cranes e -Tha tee ш week ending 
November 24th, 1899, were 2529 68. {7d.; November 25th, 1898, 2550 18а. 14. 3 
aggregate receipts for 47 weeks £81,279 2s, 4d.; 1898, 239,789 2s. 1d. 


а 


STOCKS AND SHARES. 


Wednesday Evening. 

Tun Stock Exchange bas been in one of its pessimistic moods for the 
past week, and prices in every department have suffered more or less. 
The principal cause of the trouble has озеп, and still is, the stzin- 
gency existing in the money market. As we have remarked in an 
earlier issue, investors will not buy securities which only return them 
4 per cent. or thereabouts, at a time when money can be lent upon 
excellent security to the Btcck Exchange at 6 or even 7 per cent. 
This week has seen a slight decline in prices of the Electrical Sapply 
section; Westminsters and Bt. James’s are the principal losers, 
but Metropolitans have also weakened. The late action of the com- 
pany at Willesden is the subjcc? of a good deal of market comment, 
but the irritation is not likely to impress itself on anybody's mind. 
The old shares and the new are now the same price, and both can 
be bought at about 15. Obaring Cross new are 10 middle. 

Some attention is being directed to the marvellous progress which 
Gumany is making with regard to electrical work, and suggestions 
are in the air as to the advisability of one of the principal British 
Companies opening a branch in the Fatherland, but no step has yet 
been made in this direction. 

The telegraph market is quiet. Easterns are scarcely moving, nor did 
the price change at the announcement of the company's having success- 
fully completed and opened a section of its third cable to South Africa 


. on Monday last. Oommunication with the Cape and Natal has again 


been delayed owing to the now familiar “breakdown on the line,” 
and the two incidents neutralised each other so far as the Stock 
Exchange is concerned. Anglo-American varieties present very little 
alteration, but Submarine Cables Trust stock is down 2 per cent. 
This, of course, is due to the new issue which is to be made, parti- 
culars of which we gave a week ago. Brasilian Submarines are con- 
sidered а good investment in the market. The price is now 15}, at 
which a purchaser gets 4 per cent. and a trifle more, upon his money, 
assuming that the usual 7 per cent. dividend is maintained. We 
must say, however, that the outlook for Brasil herself during the next 
few years is not particularly encouraging, and the prosperity of the 
Brazilian Submarine is naturally largely dependent upon the state of 
affairs in the land where the nuts come from.“ 

Prices of electrical railway stocks are in no way affected by the 
columns of Parliamentary Bills relating to this branch of traction 
which are to be presented next session. Among the notices are 
several applications for an extension of time for building, as in the 
case of the Brompton and Piccadilly, the Oharing Oross and Buston, 
and the Baker Street and Waterloo lines. This will no doubt occasion 
some little disappointment to those financially interested in the 
various schemes, but that an extension wonld be inevitable has been 


. patent now for some considerable time. There are several ambitious 


projects for electric railways in different parts of the kingdom, and it 
seems probable that the idea will be hugely developed in the new 
century. One of the lines talked about is that which, it is said, Mr. 
Oarnegie and a syndicate are going to build from Oroydon to Brighton. 
These are, of course, early days to express any kind of opinion as tothe 
likelihood of such a line being successful, but the idea is not a new 
one, by any means. London and Brighton stock has been weak 
upon fears that the contemplated electric railway will be a severe 
5 but such anticipations аге more premature than in- 
gen | 

British Electric Traction do not move, but the market is nota 
very good one. The old Preference have shed another 4 for the 
reatons connected with the new issue to which we referred last week. 

Henley's have recovered their former position in the Official List, 
both Ordinary and Preforence resppesring. The former are 13], 
while the Preferenoe hover around about 54. 

National! Telephone issues are harder, and already dividend fore- 
casts are being whispered. The ordinary shares are } better, and the 
Third Preference have also been bought. Business in them, however, 
is very quiet. 

From New York comes intelligence of a gigantic Trust that has 
been formed of the United States electrical fanmakers. The new 
combine, it is said, will start with a share capital of five millions 
sterling. We should have thought that after her recant experiences 
in this direction, America would have eschewed Trusts for some 
considerable time. . 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


| Btook Closing Closing 
Present l or Dividends for k ended 
E 5 share Ње unt three yearn | шш. | Novis | Nov. gon 
т 18960. | 1897. | 1808. Highest.| Lowest. 
124, 400 African Direct 8 4 y 4 Debs. coe 60е вее 100 coe „өө [TT) 100 —104 100 —104 eee eee 
| 26,000 ee Tel elegraph, shares 10 бое eee ee 8 noni 4 8 ==, 4 eee eee 
125,000 do. 5 xy Debs., "Nos. 1 to 1, 280 Red 100 ese ҮТ) TIT 85 = 90 85 — 90 eee eee 
905, 5601 UN и Telegraph ... .. ... Stocki£2 188 8 "5 |£8 95 66 — 69 | 66 — 69 e et 
8,047, 2201 Do. do. 6 95 Pref. 46. € Stock Es беј 6 6% 117 —118 [117 —118 117j 1162 
8,047,2201 Do. do. Deferred... ... ..  ..|Btook| ... .. |188. Ф| 172— 183 | 174— 18 181 | 17% 
205,151 | Brazilian Submarine Telegraph ... .. 11|7%|7%|.. 154— 152 15 — 16) 153 155 
76,0001 Do. do. 5 Y, Debs. 2nd series, 1906 ... | 100 | ... "S .. |107 —111  |107 —111 doi к 
44,000 Ohili Telephone, Nos. 1 to 44,000 [III [III eee eee 5 4 @ ° gm 8 2 — 8 oon 069 
10,000,000$| Commercial Cable „ |$100 | 8. 8 8 9,108 —202 198 — 203 
1, 383,523] Do. do. Sterling 500 year 4% Deb. Stock Red. Stock s 08 —106 [103 —105 104 
224,850 | Consolidated Telephone Construction and Manufacturing юр 2 14 1 — 1 i— 1 si T 
16,000 Cuba Telegraph TT eve eee eee | [III eee eee 8 7 8 9 — 10 9 — 10 oes 
6,000 Do. 10 y 4 Pref eon ee eee ee вое 10 10 10 0 19 — 20 xd 19 == 20 [PII oe 
12,981 Direct Spanish Tel h ee [II eee eee bee ee 4 — 5 4 — 5 ee 
6,000 Do. do 10 Cum. Pref. oe eee 6 10 10 ee 9 — 10 9 — 10 0 
80,000 Do. do. 44 Debs. TI coe eee БО TII TT eve 108 —107% 103 —107 TT 
. 60,710l| Direct United Btates Cable сез % 208 % | 88% | 88% | 12 — 123 11Z— 12} 18 |. 
120,000 | Direct West India Cable, 4j % Beg. Deb. «„. 100. ., (LOL —104 |101 —104 sis — 
4,000,000 | Eastern Telegraph, Ord. Stoc ese „. Stock 64% 7 Ф | 7 Ф 158—163 156 —161 162 | 158 
1,795,000 Do. 80 Pet. Stock „ | 100 | .. sas .. | 99 —102 99 —102 1004 | 991 
89,900 Do. Debs., yable Апол, 1899 100 5 5 $e va dvs lag E Я aes 
1,482, 2687 Do. Mort. Deb. Stock Rec. Stock 4 4 .. 117 —122 [117 —122 ds m 
250,000 | Eastern Extension, Ais tralasia, and China Telegraph we 10 7 7 7% | 155— 16 163 — 16 16 | 15H 


Im 99 —108 99 —108 eee eee 


5 Ф .. |100 —108 |100 —108 er ee 
4 


` drgs., reg. 1—1,040, 3, 976—4, 326 


64, 00 Do. do. Bearer, 1,050—8,975, 4,827—6,400 | 100 | б @ 

830,0001 Do. m en Stock tock 4 "T 118 —123 118 —123 ecc eee 
85,1001| J Bastern and 1000 African Telegraph, б 2 2 550 100 6 | . .. |99—108 |99 1s. 
46,5001 Do. do. do. Бега. 2,844 to 5 100 | 5 T .. |100 —108 |100 —108 vus T 

800,0007 nS 4 $ Mort. Debes., Nos. 1 to 8, 000, red. 1900 100 | 4 TS „. |101 —104 1101 —104 ae T 

200,0007 4% Reg. Mt. Debe. (Mauritius Bub.) 1—8,000 25 4 aes * |101—104% xdj/101 —104% | 101 iss 

180,227 Globe te 3 an Trust ТТ see eos eee eee 10 44 44 5i 114— 11$ 114— 112 114 111 

180,042 do. 6 % Pref. e o5» „ | 10 | 6 6 6 16$— 16 | 15$— 16 1633} 1513 

150,000 Great He Northern Telegraph, of eo | 10 [10 10 e. | 31 — 83 81 — 33 - T 

Halifax and Bermuda Gable, @%, Ist Mort. Debs., 2 N 
89,500 side Mead ір Bal в } 100 |... | .. | .. 100 —108 100 —108 |... |... 
17,000 | Indo-European Telegraph wos е cee | 25 |10 Ф 10 @ 10 % | 48—52 | 48 — 52 48} | 43 

100,000}; London Platino-Brazilian Telegraph, 6 % Debs. ... eos | 100 | 6 6 .. 1106 —109 |106 —109 "m iss 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. I s n E — 4 + 4 “ — 
84,000 Do. do. 59, Pref., Nos. 1to84,000 | 1| .. |... |... 1 gu sod 

490,000 | National Telephone, 1 to 400,000 ... .. .. _... 8 81 6 6 5 — bł b — 5i 5160 0 53 
15,000 Do. 6 V Cum. Ist Pref. .. .. 4. 10|6 6 6 14 — 15 14 — 16 iis 5 
15,000 Ро. 6 *5 Cum. 2nd Pref. ... 10 6 6 6 14—15 14 — 15 

260, Do. 5 % Non-cum. 8rd Pref., to 250, 000 5 5 5 5 . 

1,820,4711 Do. 5 Deb. Stock Stock 8495 | 83% | 34% 100 —102 100 —102 ^ 

171,504 | Oriental Telephone and Klec., Nos. 1 to 171,504, ne 1|5%|5% 5 1 "E ce Ns 

100,0001 Pacific and European Tel., 4 % Guar. Dobs., 1 to 1 coe 100 4 4 °з» 108 —106 Ў 108 —106 ? . cee 
11,889 Reuter's ees вое eee #06 eee eee T" eee 8 5 5 eee 7 TT 8 7 — 8 eee 
5 ате Osbles Trust See oes ii ave 6. |Oert.| ... "à ii 3 x m 180 zik 

э iver F late Telephone eee eee eee ese b 5 6 ose eee eee -* 

151, 7881 Do. do. 5 Debs. TT soo poe Stock eos ee TT) 106 Em. 105 —108 TI Tm 

200,0001 West African pb, б ooo eee soe eee 100 % % eee 99 —102 99 —102 eee coe 
80,008 West Coast of Amae, Ов. 1— 80,000 and 58 ,001—68,008 a eos 00 өзө i-— 1 %&— i 1 eee see 

150,000 Do. do. 4 Debs., 1—1, Bras. Sub. m ga 1 eee eee eee 102 —105 102 —105 eee eee 

880,531 | Western and B Telegraph 4 Q^ Deb. Btock Bio % | zu | v % 4, 10007 | |... 
84,568 Do. do. do. 6 V Cum, lst Pret. . 6. 106 6 oe | 104— 1 10 — 104 ae TP 

4,000 Do. a 6 Oum. 2nd Pref. eee 10 6 6 eec 9 m 10 8 аса 9 eee 000 
80,0001 Do. е «В Nos. 1 to 1,800 | 100 | 5 8 .. (106 —108 [106 —109 T eee 
6 6 0 98 —108 98 —108 ee eee 


158,100! Western Dake ы of U.S, Telegre Bter. Bonds ... | 100 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 6| æ |4 6Ф 71— 83 Tà— 84 m" s 
12,000 7 y 4 Cum. Pref. eee 5 7 7 TII 9 = 10 9 auc: JO P eee 
80,000 варов Oross and Strand Electricity Supply 5 6 7 8 V 10 — 11 10 — 11 102 | 10g 
20,000 nd та до. Now ЗО, 001-60, 000 8 .. T T БЕ 95— 10} ies T 
20,000 Do. do. d$ Ф Oum. Pret. 5 es eee 63 — 01 54 — 64 

84,000 |*Ohelsea Blootrisity Supply, Ord., zn 85 5 6 095, 8— 9 8— 9 8} 84 
100,000 Do. do. do. one Deb. Stock Bed... Stock 4 4h . |11—118 |111 —118 . 
60,000 | City of London Electric cr pa poly . 40,001—100,000 ... | 107 10 6 114— 124 | 114— 12 124 | 118 
40,000 Do. 6 Cum. Pref., to 40,000 [Ir 000 coe 10 6 6 6 13 — 14 18 — 14 138 
400,000 Do. 6% Deb. Stock, Bed. (iss. at 2115) all paid | ... | б 5 125 —130 [125—180 | 126} | 126 
40,000 | County of Lond. & Brush Prov. Bleo. „ Ord. 1—40,000 | 10 | я asl nil | 100— 134 | 104— 114 11 

20,000 Do. do. do. 6% , 40,001—60,000 | 10 6 6 % 13 — 14 18 — 14 13} 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. "umm was ; 111 —114 111 — 114 | 1129 
26,100 | Edmundsons Elec. Corp., Ord. Shares 85 51... 6 5 7 5 — 53 5 — ii са 
110,000 | London Electric Supply Corporation, Limited, Ord.  .. 8| .. - T 8— 3} 22— 3} 31 

48, 050 Do. do. do. 6 % Pref. 5 .. „ 16% | 6 — 63 6 — 64 68 618 
100,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. |Btock| ... oes .. 1204 —106 104 —1C6 1054 - 
62,500 | Metropolitan Blectric Supply, 101 to 62,500 - » | 105 6 5 9 | 15 — 16 144— 153 15§ | 15 
220.000 Do. X, First Mort оа ашу н 49% | 49 17 —119 117 —119 
, t Mortgage De ture ies — N = 

6,452 | Notting Hill neont, hting e | 10 [4 6 6 9 | 154— 163 | 154— 163 

81.980 | Bt. James's and Pall Mall ee Light, Ord. 5 103% |1449 14495 | 16 — 17 153— 163 163 16 
20,000 Do. do. 79$ Pref., 20,081 to 40,080 517 7 2 9 — 9} 9— 9 és 

65,000 | South London Electricity Supply, Ord., £4 paid .. — .. | „ ws 84— 82 | 81— 3 8.°,| 34 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 519 Ф 12395 12 Ф | 144—164 14 — 15 144 14 


* Subject to Founder'e Shares. t Quotations on Liverpool Stock xchange. 
nless otherwise stated all shares are fully paid. . Гүн рн она capital 
* Dividenda marked | are ior 4 Your consisting ot the later e «f one year Abe Or pan Dez? " 
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SHARE LIST OF ELECTRICAL OCOMPANTES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Block Closing Business done 
Issue. име Nov. 22nd, OV. 29th. Nov. doch, 1900. 
Lowest. 
60,000 Aluminium wA Bhares, Nos. 1—60, 000 І eee eee 1 22— 8} eee 
90,000 Do. 4} % lat Mort. Deb. Stock Red. eoe soo 8 95 —100 95 —100 [III 
80,000 British Electric Traction eee 00 oes eee 10 6 % 164— 17 164— 17 ose 
80,000 Do. do. 8 I Pref. 80,001— 900,000 10 18}— 132 13 — 183 coo 
200,000 Do. do. erpetual Debenture Stock eee p oe eee 126 —129 126 —129 Ir) 
40,000 | British Insulated Wire 0 8. ре 1 to 40,000 bs 5 oe | LLQ— 124 | 114— 124 wee 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 . b 64— 6 А 
90,000 Brush Eleol. Enging., Өм 1 to 90,000 8! «il 8 5 lj— 23 14— 2} is 
90,000 Do. nu пого. ia Pref., 1 to 90,000 24 6 6 21— 2 2 2À| ... 
125,0001 Do. eb. Stock „‚ Stock] .. Я [110 —115 110 —115 =P 5 
50,000 Do. Ее ad Deb. Stock Red. Stock 104 —107 104 —107 ЭРА 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 10 0% 134% 15 5% 18 — 14 18 — 14 А P 
20,000 Do. do. 5% Cum. Pref. 5 5i— 6 БН ... 
90,000 Do. do. 44 95 1st Mort. Deb. Stock Red. Btook| ... РТ „ 1118 —116 118 —116 ses oe 
85,250 | Central London Railway, Ord. Shares ces is AO us T .. |10$— 108 | 101— 108 10j 
178,808 Do. do. do. £8 paid "T soe | 10 . 858 РРА En ses avi i 
61,088 Do. do. Pref. half-shares [IIl [IIl 5 [I1 [III eee 44— 54 4— 5} же 
71,447 Do. do. Def. do. eee eee eve 5 TI ove ID 5i— bi 51— 52 53. | 5% 
0007] City and South London Railway  ... Stock 1,49%] 13%] 24%) 63 — 66 68 — 66 64 63 
| 87,000 Do. do. Ord. shaved: Nos. 23, 501 to 60, c00 4} TID TD eee eee 81— 4b eas eee 
82,008 тороо & Oo., Nos. 1 to 82,098  ... ET 8| ua ©, — 8)— 44 8)j— 4 885 sis 
100,000 Do. y 153 Mort, Reg ipee 1 to 900 of ele]... ho —208 100 —108 = 
99,261 | Edison & Swan Utd. Hl. Let. “© A” shares, £8 pd. to 59, 261 5 БФ 6 6 $ 2 — d 2 — T" 
17,189 Do. do. do. єк" Shares, 01—017,189 5 6 6 34— 4 31— 4 а 
844,028 ро. до. до. 4 95 Deb. Stock Red. ... | 100 | ... vee .. | 95 — 97 95 — 97 eae 
112,100 | Electric Oonstruction, 1 to 112,100 ... ses А TT 2| 5 g 6 7 6 @ 2 — i 2— s 21 cee 
25,000 Do. do. И Опт. Pref., 1 to 25,000 eee 2 7 7 7 8 — шей ene 
1215 1 Do. €— do. 6% Ferp. lst Mort. erre Stock ... POM au iss m ue mad 104 —107 - 
more 8 tent CODE ting 1 to eee TID "TT PT TIT тт coe 
9,6001 Greenwood & Batley J Jum. Peat e Tert TT 10 7 7 7 11 — 18 11 — 18 eee 
80,000 Honiy d (W. T) Telegraph Works О. vis iis өз 5 | 10 12 14 -— 18 — 14 avs 
6,000 do. 44% Pref. ... m 5| 7 7 7 T 
50, 000 Do. do. do. 4j Mort. Deb. Stock... (Stock; 4} 44 .. 1111 —114 111 —114 s 
60,000 | India-Rubber, 5 and * h Works .. | 10 | 10 10 10 Ф Р 
800,000 Do. do. lst Mort. Debs. | 100 | ... M ss Sis 
87,500 MATH pon Overhead Kia. „ * | 10 | 2 83 3 - 
10,000 do. Pref., £10 paid а „| 10| 5 5 5 ө» 
87,850 Telegraph Construction and Maintenance ... ө 12 | 16 16 15 soe 
150,000 о. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1900 . 100 | ... ies ‘ai ss 
18,400 | Telegraph BR ss Ord. Nos. 6, 601 to 20, 000 5 ... ies ds s.š 
13,400 Do. 5% Om. Prt. Nos. кашын Чо 20, 000 5 э “ae aus 51— 51— 6 as aes 
540, 000l Waterloo and ону Railway, Ord. Stock TII eee 100 eee eee 3 % 101 —104 101 —104 ee [ITI 
notations on Liverpool Block Exchange. | Unless otherwise all shares 
"E is ds marked 1 7 ihe leer Gal ciate oar una Mee ment pane OR tbe Geek 8 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, MT £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary 
Brompton and Kensington, 44% Debentures of #100, 106—108. (tally pud DNE ist Preference Cumulative 695, £5 
National Electric Free Wiring, 10s. paid. 5s.—78. (6 EE E 104—107. Dividend, 1898, 
Oldham, Ashton, and Hyde Electric, Ord., 19—194. 
Do. do. Pref., 108-10]. "IT Ind Diet District Electric, Pref., 6—6} xd. 
Smithfield Market Electric, 1—8. T. Parker, £10 (fully paid), 183. 
* From Birmingham Share List; Bank rate of discount 5 per cent. (October 5th, 1899). 
MARKET QUOTATIONS, Wednesday, November 29th. 
This week. | Last week. шом о ease or METALS, до. (continued). 
" Acid, н РЕ Аракы [om ee „ө ee per 
2 Se поп 4. | x. т Tl CE penton 
F z E] < „„ Ba ere 
а Bal .. "T per owt. a h ee g [7] өө ee ee per ton 
e Ammonia, Muriate (crystal) .. per ton 499 £39 : a German Silver Wire .. .. per lb. 
шыны с жамы торо |р ES 
2 Bisoiphidalof Carbon eoe Per on 415 £15 A (Iron, Charcoal Sheets .. >> per ton 
© А oo eo рег ton 416 10 416 10 $ „% Pig (Cleveland warran per ton 
5 T T ee per gal. 12 ЦА T 6 n Forgings, according o sse per ton 
а ” ( o өө ee per gal. 5 oe $ и Borap, wy oe per ton 
а Bul А es es per £26 10 A925 10 - $ » Wire рын 8.. per ton 
& Nitrate ә ee per ton £95 825 ce 9 Lead, Eng Ingot oe ee per ton 
а ," White Sugar ee eo per ton 881 £81 ee 8 n н Sheet e ee per ton 
2 Meth oe ee ee ee ae cal: 4 4750 5:9 Maa ee pir D. 
a Na the, Sclvent (90 % at Б: 4 Mica (in original cases) оа `7 per Ib, 
100 С.) .. dis " va per gal. 5/6 6, ге d „ ie di edium per lb. 
5 5 ix а р = Phosphor Bronse, plain caet рег р 
а м Bisulphate .. .. per ton 4% a ee » rolled bars & Lo i 
a Bulphate of Magnesia. — . per don 44 10 4410 А 5 Platinum * 
а Salphar, Sublimed Flowers ee per ton 46 66 y Silicium B W ib. 
а " pocoveren ee T pe юа E Бю we { эме, ше sora gto омота p. ton 
2 Bodl Caustio white 70 % „ per ton 4110 47 10 hs g Tin, blo * per ton 
ee ee ee n ee [] ° ee ee ee 
e „ Bichromate, casks .. Per ib. 94 9H, n ан wieNoLliolé .. . berlb 
METALS, ёо. » White inen 
Aluminium Wire, in ton lots.. ton 29294 8994 i Y bundle 
RUN pen b. Ratton vie eie 2 fl b. par 
в Brass (rolled me voir) bist per 1b. ва, » ) а m: VETT ° par Ib, 
" ec r " в 
c n Wire, basis ʻi par lb. 84d. 84d. ws К лы, Sheet (Vielle Montagne bd) p* p.t. 
Quotations supplied by tati lied 
F. Boor & Со. "ehe Ai karba; Gui Pob; “and duo ate Moris Ashby, Limited, 
ò The British Aluminium Company, Ltd, a e Works Company, Ltd. m Messrs. W. T. Glover & t Oos Ltd. 
с Messrs. Thos. Bolton & Sons, Mesers. James & Shakepeare, n Mesars. P. & Sons. 
d. Mess. F. Wiggins & Sons | { Messrs. Jackson & ТЇ. 0 Мент, Joanon N ahoy B Oo A 
Meesrs. Bolling & Lowe. e Phespbor Bronse Company 
i Messrs, Henry О. Yeo ё Os, ss с 
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INSTITUTION OF ELECTRICAL ENGINEERS. 
PRESIDENTIAL ADDRESS 
By Pror. Sr. vaxos P. Tompson, D.8c., F. R. S., President. 
(Delivered Thursday, November 16th.) 


(Concluded from page 833.) 
Passa from the generation of current to its utilisation for electric 
traction, the most notable evolution now in progress is that of the 
application of electric power to heavy railways. The application to 
street railroads—in other words to mere tramways—hbas been an 


advantages. It may come as а surprise to many who think Hoagland 
behindhand in this respect, when they learn that while the total 


electric traction as a social and economic factor I have elsa- 
where. There can bs no question of the immense benefit, 
particularly to the artisan population, afforded by this means. But 
the electrical engineer is now engaged on the реч problem of 
operating 5 railways, and the development in this branch is being 


are shortly to be supplemented by the Oentral London Hieotric 
Rulway, an und of much greater magnitude, while several 
other similar schemes are either under oonstruction or autho- 


rised. In the City and South London Railway the rolling stock is 
desigaed for separate electric locomotives, each dra рм- 
senger cars. The gauge is 4 feet 83 inches. On the Waterloo and 


City line the trains consist each of four cars, of which the two end 
ones are fitted with motors, four motors on each terminal car, so that 
the train can be driven by either set of four motors. Each train can 
carry 204 passengers. The gauge is 4 feet 83 inches, bat owing to 
the diss of the tunnel, ordinary railway rolling stock could not be 
used. In the Central London line the gauge is also 4 feet 84 inches. 
The locomotives, each with four gearless motors, weigh 35 tons each. 
Each will draw a train of seven cars, with a seating eapacity of 336 

reons per train. The total length, including sidings and cross-over 
fines, exceeds 8 miles of double track. 

In all three of these railways the current is taken from a third 
rail on the surface, and the retarn circuit is through the ordina 
rails, which, for this purpose, are bonded with copper bonds. 
these lines are operated by continuous currents at 400 to 500 volts. 
Ia the case of the Oentral London line, of the feeding is effected 
through rotatory converters which ve three-phase currents from 
step-down transformers. 

n sharp contrast to these three London undertaking; is the Burg- 
dori-Thun railway in Switssrland, which was opsned in July 1 
It is in every sense of the word a full-gauge railway. Not only is its 
rolling stock full gauge (the full gauge of Swits:rland is 4 feet 
81 inches) but the railway admits of ase by ordinary steam loco- 
motives, ordinary trains. The electric rolling stock is of 
two kinds—automobile cars carrying 66 passengers each, for use 
sin ly от in pairs, and locomotives of 300 н.р. each, for dra 
train? ordinary 


is 40 kilometres, or 26 miles. The arrangements 
were desi , and the electrical equipment constructed, by Messrs. 
Brown, Boveri & Oo., of Baden, who were the first to apply three- 
phase currents to traction. In the Lugano tramways as a commence- 
ment, then in the steep mountain light railways of Engelberg, of 
the Gornergrat, and lastly of the Jungfrau, they gained ence 
in this method, which now stands крап demonstrated in its 
adaptability to the service of heavy lines. In the United States 
heavy railways have been, to a very limited extent, operated b 
electric locomotives. Some built for the Baltimore and Ohio Rall. 
road, weighing about 90 tons, are employed to draw ordinary trains 
over a short line around part of the city of Baltimore. They work 
with continuous currents from overhead trolley lines. 

There can be little doubt, however, that to Switzerland rather than 
to America we must look when desiring guidance as to the future 
development of this problem. All neceseary data now exist for the 
exact working out of the necessary equipment of any то line, 
actual or projected. No experiments are needed to enable the con- 
structor to proc ed, so soon as it shall have been determined which 
kind of current is to be used. Already it has been found in the 
designing of the Central London line that continuous current 
methods, however suitable for light aud short rail ways, and for tram- 
ways where frequent stoppages occur, fail when the current has to be 
supplied from a distance of several miles, alternating currents being 
brought in because of their greater economy in transmission. The 
extraordinary is, that this having been so far grasped, the 
whole of the rest of the equipment was not designed to match with 


three-phase motors, instead of introducing the complication of 
rotatory converters to work continuous current motors. Time alone 
can show how the mixed 


with the каро before me of other presidents who have spoken of 
their own work, 

ing with some 
the Bristol mee 


alone in the field. Binca the time when the late Dr. ried “pom pro- 
osed his ori , Mr. 


there remains not only in London, but in many ро шс! cities, 


without overhead wires. New York and Berlin are putting 
down slot-conduits; Now York, most expensively, as if 
the object were to pst as much cast-iron аз possible 
into the roads; and the conduit at every 15 feet is farnished 
with pairs of hand-holes, the covers of which interfere with the 
surface quite as much as any surface-contact system, to say nothing 
of the interference of the central slot or of trouble about drainage. 
In Paris, on the other band, where a tentative surface-contact system 
has for about а couple of years been tried with moderate success, no 
fewer than 63 kilometres—about 48 miles—are now being equipped 
by Mr. Diatto on,his surface-contact plan which has been in successful 
operation оп a small seale at Tours. Surely, then, if a method of 
surface contact can be shown which is at once simple, safe, and not 
too expensive, there is every reason to urge its adoption on engineers 
and municipal authorities. Thanks to the criticisms — some of 
them passed in this place— with respect to possible difficulties likely 
to arise from the use of underground coils, from mercury switches, 
and from surface leakage around the contact studs, improvements 
have been worked out which largely, if not wholly, remove tha 
fears that have been expressed on these grounds. As contrasted . 
with the conduit, a surface-contact system has the adrantazes 
of much lower prime cost, of less interference with the roadway, and 
of not requiring any drainage arrangements. On long lines that run 
out into the country it can be operated with the same cars that carry 
trolley poles for use in the subarban part of the track. Those cities 
aud towns which, like London, Birmingham, and Oambridge, have 
waited before erectiug overhead lines, will have justified their waiting 
attitade when they can point to examples of the successfal surfaca- 
contact roads at Monaco, at Tours, and, lastly, at Paris. 

Time forbids me to dwell further upon this topic; it precludes me 
likewise from entering upon a number of other topics of great interest, 
sach as the development of the single-phase motor; the establish- 
ment of electric time services by synchronised dials throughout 
buildings, blocks of offices, or whole municipalities; the ase of pre- 
payment meters; the recent developments of electro-metallurgy ; the 
revolation in chemical manufactures by the use of electric methods; 
the use of aluminium wires in place of copper wires as conductois; 
aud last, but not least, seeing that Atlantic liners can now sigaal their 
presence when 50 miles from port, the progress of telegraphy without 
communicating wires. In these many directions there may ba 
noted pronounced tendencies toward development along distinct 


lines of progress, and some of these topics will doubtless form the 
subjects of discussion at our meetings during the session now 
beginning. I venture also to express the hope that the question of. 
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the distribution of electric energy on the large scale may be brought 
before our members for discussion. Nothing can be more helpful to 
the industry generally, just at present, than the free discussion of & 
topic which is likely again to engage the attention of Parliament, 
and which ought to be discussed from the staudpoint, not of 
restricted parochial or municipal interests, but of ite bearing on the 
„ of national and public economics, and of the industry 
a 

In commemoration of the centenary of the discovery of the pile, 
by Alessandro Volta in 1799, the city of Oomo, his birthplace, has 
this year held high festival. Beyond contest this discovery of a 
means of generating chemically a steady electric current constitutes 
the starting point of the entire modern development of the science 
of electricity. Though that modern development tarns upon the 
subsequent discoveries and inventions of others—the discovery of 
the magnetic properties of the current by Oarsted, the invention of 
the soft iron electro-magnet by Stargeon, the discovery by Faraday 
of the fundamental principles underlying the dynamo and the trans- 
former, together with many others of lesser moment—it still remains 
true that to the genius of Volta we owe the initial impulee. 
His memorable letter of June, 1890, to Sir Joseph Banks, first 
describing the pile, marks the opening of a new epoch in the history 
of civilisation. Without that discovery we now possess, neither 
telegraph nor telephone, neither electric light nor electric power, 
electrotyping and electroplating, would not exist. Oommeroce, diplo- 
macy, warfare, and journalism would have remained in a totally 
different stage of development from that in which they are to-day. 
In brief, we should—with the modifying circumstances of the steam 
engine existing for power, and the gas jet for light—be still living in 
the stage of civilisation of the 18th century. 

The Volta cantenary was commemorated at Oomo by the erection 
of an exhibition and the holding of a series of celebrations. Un- 
fortunately the exhibition was destroyed on July 9th by a calamitous 
fire, in which not only a fine collection of modern electrical 
machinery was destroyed, but a number of Volta’s original mana- 
scripts, and a considerable part of his historical apparatus perished. 
Happily the original pile and numerous other relics were saved, 
and are now enshrined in the Civic Museum of Como. Nothing 


Oomo), and supplying electric current for tranemission at high 
voltage to the city of Milan; the latter, not yet quite completed, 
taking water from the river Ticino, which draics the Lago Maggiore, 
and distribating its currents to the industrial towns of Gallarate, 
Legnano, and Somma Lombardo, within a radius of some 25 miles, 
Alike from the point of view of electrical and hydraulic engineers 
these stations are of the highest interest, presenting as they do 
special features different from those of almost all other kindred 
enterprises. Oar Italian brethren may well be proud of the engin-ers 
who have found the solutions for these specíal problems of con- 
struction, and carried those solutions to practical success. 

This year is also marked by the establishment, with a Government 
grant, of the National Phyeical Laboratory for the standardising and 
certification of scientific instruments, and for physical research on 
well-defined lines. Though thus commenced on a modest scale, the 
circumstance marks an event of national importance. 

I cannot forbear t> direct your attention to another matter of 
public interest, and one which exercises an inflaence on all attempts 
at developing new enterprises. It is only too notorious that the 
whole question of financial development of new inventions is in this 
country in a most unsatisfactory state. The promotion of joint-stock 
companies under the Limited Liability Acts has become a public 
scandal. In the eighties a heavy blow was given to the real progress 
of electric lighting by the reckless promotion cf bubble companies 
with inflated capital, causing the loss of millions of money upon 
foolish and wortbl:ss schemes. In the year 1882 no less a total 
than 423,000, CO) of nominal capital was registered in electrical 
company schemes alone. In the nineties a similar reckless 
speculation has been witnessed over bicycles and automo- 
biles. Happily electric traction has largely escaped this curse; 
and it will be an evil day for any of the newer develop- 
ments of electrical engineering if a like crazs should overtake them. 
There is something amiss in our economic machinery when such 
scandals can recur, Nothing is more familiar to those who have to 


deal with new inventions, or to those who, as consulting engineers, 
have to advise and report upon them than the ever- recurring difficulty 
of getting them financed on a sound basis. Suppose that there is an 
invention of a thoroughly sound character, proparly protected by 
patents, but requiring time and money to establish itself commer- 
cially.. Sappose that there is required a capital of from £10,000 to 
£25,000 to put it upon a commercial basis. Ia the present state of 
public finance in this country the inventor finds himself in this diffi- 
culty—he must either raise the necossary capital privately by personal 
effort amongst his own friends, or he must put it into the hands of a 
promoter, who will want to bring it out with a capital of at leaat 
£100,000. In other words, it is almost impossible to find a middls 
course between a purely private affair and an over-capitalised swindle. 


We have, unfortunately, in this country no 


on 
to the Industrial Banks of Germany, to the enlightened management 
of which the financing of sound schemes on a moderate tcale сап be 
entrusted. Much more might be said on this topic. It is one which 
affects not our industry alone, bat it affects ours perhaps more than 
any other industry, because the glamour which is attached in the 
public mind to everything and anything electrical is made use of by 
the unecrapulous financier to the detriment of honest promotion. 

I I have y alluded to the sums of money which have been 
invested in this country іа the supply of electricity for lighting and 
power, and in electric traction. According to Mr. Garcke’s invalaable 
'" Manual of Electrical Uadertakiogs," from which I derive m 
figures, the aggregate subscribed capital in shares and debantures 
the present date stands as follows :— 


Telegraphs oes coe eee T1 ese eee £34,284,957 
1 = ia) "T 7, NS ее 
supply (com es „ сай Са 265. 

si id (поа раа A ‚вә cas .. 8,581,167 
Blectric traction d - p 20.808.950 
Electric manufacturing ... P s .. 16,799,153 
Electro-chemical and miscellaneous concerns ... 8,558,065 
Total. ... 2105,997,716 


This hundred millions of subscribed capital is much less, it is true, 
than that represented by the total capital invested in railways or in 
many other domains of British iadustry. But it is this electrical 
1000017 and the scientific and professional elements associated with 
it which our Institution represents ta mone as we have 
to do not only in foreiga and colonis] markets, but even in our own 


the times than by putting into the hands of everyone of them this 
admirable compilation. | 

Bat the needs of our Institution do not end with tbe effort to keep 
our members informed of the progress of science. We have 
demands upon our funds of a very pressing character. The Benevo- 
lent Fand, established a few years ago 859 0 an independent basis, 
has, though small, been available for h ping necessitous members 
In this connection every member of the Institution will rejoice to 
learn of a great and generous offer which has qrt been ma 10 to us. 
Oae of our honorary members, Mr. Henry Wilde—a name memorable 
as that of the pioneer in the sixties of the early forms of d 0 
machine, both continuous and alternating, aud of their application 
to lighting, to deposition of copper, and to the transmission of power 
—has offered to the Institution, and the Council has accepted, a sum 
of £1,500 for the purpose of constituting a Benevolent Fund. I 
need only mention this to secure your cordial acknowledgment of 
the great generosity of Mr. Wilde, whom two years ago we elected 
ап honorary member in recognition of his claims on the electrical 
бшшш. | | 

From the very beginning we have been accorded by our generous 
hosts, the Institution of Civil VNB the privilege and advantage 
of holding our meetings in this hall. If some of us feel that with the 
rapid growth of out own body the tima is coming when we ought to 
be taking active steps toward providing ourselves with & home of our 
own, it is not because we are not deeply grateful for that privilege. 
Nay, rather the circumstance that our. growth compels us to contem- 
plate this step is a perpstual reminder of the courteous generosity 
which has itself been no small factor in promoting our welfare and 
our increase. The founding of our Building Fand six years ago was 
due largely to the foresight and fostering care of our then treasurer 
and vice-president, Sir David Salomons. At his instigation we have 
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annually set aside sach sums as we could spare from our surplus 
income, and our nucleus of a Building Fund stands this antumn at 
£5,000 so accumulated. The Oouncil has for some months been 
quietly prosecuting inquiries for a suitable site; and it has recently 
decided to issue a circular drawing attention to the building fund, 
and suggesting to members of all grades the expediency of sub- 
scribing for the next few years an annual contribution thereto. If 
by this means we can treble or quadruple our present fand, we shall 
be ready at least to begin to build when а suitable site shall have 
been found. And it is most earnestly to be hoped that the generous 
example of Mr. Wilde will stimulate others of our wealthy members 
to rival hie gift by valuabls donations to the building fund. 

Finally, I would speak of the growth of the Institution itself. 
From a total membership of 110 in 1873, we have increased 
to a total of 3,254 at midsummer, 1899, 


ting 1,000 gallons of water with this fuel, as was done 
в bree ze, we have 
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cost of eva 
above for 


= 681 = 6s, 93d. 


which is in remarkable contrast to the 2з. 81d. found to be the cost 
of the breeza to do the same work. In these boilers evaporation is 
at the rate of about 3,800 lbs. of water per hour per boiler, equivalent 
to 190 н.р. at 20 lbs. of steam per horse-power per hour, or 11°7 per 
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Germany at a date in the near future. Bat, 

best of all, it has, I thiak, enabled some 

of us to realise more fally than we did before the value of our con- 

nection with our own Iastitution of Electrical Engineers; it has 

taught us what the power and usefulness of our Institution may be; 

and it has knit us together and inspired us to do what we cau to pro- 

mote its prosperity and the prosperity of the great industry which ic 

represents. In this spirit, and with the note of progress sounding in 
our ears, let us carry on the work of the session now opened. 


THE COST OF STEAM RAISING. 
By Јони Ноггтралт, A. M. I. O. . 
(Paper read November 2874, 1899.) 


(Concluded from page 835.) 


For the other six boilers various fuels have been used at different 
times at prices varying with the state of the fuel market; in 1895, 
however, most of the work was done with a South Wales coal, con- 
sisting of about 30 per cent. large, the rest fine, which was delivered 
at the boiler at the price of 14s. 6d. per ton; this fuel contained 
about 10 per cont. of incombustible, and under the existing conditions 
evaporated about 9˙5 Ibs. оё water per pound of fael. Taking the 


Taste IV. —Srann BOILERS. 


Sent more power per boiler than in the case of the boilers fired with 
reeze. 

We have, therefore, two ranges of boilers, one using a cheap fuel 
and producing steam at а cost for fuel of 28. 84d. per 1,000 gallons 
dei arpa at a rate equivalent to 170 н.р. per boiler, and the other 
producing steam at a cost for fuel of 6s. 984. per 1,000 gallons 
evaporated at а rate equivalent to 190 н.р, per boiler. 

We have now to consider the other items already mentioned, 
which go to make up the full cost of steam raising. The most im- 

rtant of these is working expenses, and in this labour is the 

eaviest. Under normal eonditions seven boilers are under steam, 
vis., Nos. 1, 2 and 3 fired with breeze, and four of the other six fired 
with Welsh coal. As the boilers are worked continuously the firemen 
are divided into three shifts, of which the two day shifts work three 
of three hours each between 6 o'clock a.m. and 10 p.m., and the 

ght shift one of eight hours; thus for two hoursin the day 
both sete of the day men are in the house together, and in this time 
some of the necessary cleaning, &c., is done. There are generally 
three men per shift, the two leading men taking three and four 
boilers each, and the third man assisting each of them as required. 
Taking the amount burned in 24 hours as 15 tons of brees3 and 
18 tons of the Welsh coal, the total amount fired per day is 33 
tons by the nine men, or an average of 3:67 tons per man per day, 
not an excessive quantity when compared with the new Board of 
Trade rale for ships which allows one stoker for every 44 tons 


Nos. 10, 11, 12, anD 13. 
i €— —— ECCE: 


Boiler. Fuel. | Feed water. Working expenses. 
25 Рег Cost of fuel. Fuel d 
Date. | Time. | Coal. per ton. |Refuse| Evaporated, | per Wages, | Weighing Removal) Licht. Water. | Stores. © Total. 
n |__ LL LLL beller. | bution. | 
Boiler E PR С EE 
" 1895. hours. | Tons 8. d. | Tons Gallons. Gals. E в, d. 3 р. d.|£ s. d. 4 s. d. £ s. d. £ s d.] E s а. £ s. d. 
an. — -- — — — == — — — — — — — — 
Feb. ... 53 25 13 0 2:8 33,630 63 4 ! 16 5 0,010 9 0 1 10 4 70 3 7011 30 O 9; 11210 
March 87 23 | 18 0 21 | 30,912 | 355 | 1419 0 018 20 1110 4 2 0 3 0010306 9 2 4 3 
April... 34 10 13 0 10 18,440 395 610 0 0 7 10 1 200 2 00 1 70 4 60 o 10 017 2 
У . 188 58 13 0 53 77952 | 41:5 |37 14 0,119 2/0 6 5010 80 7 01 6 € 03 8, 41211 
June ... 265 65, 13 0 60 87 360 830,42 5 0 2 15 3 0 4 6012 00 4019 104 7 59 5 
Jaly ... 251 67| 13 1 61 92,048 359 | 43 14 6 212 4/9 7 5012 2/0 31011000 3 8 5 9 0 
Aug. ... 683 188 | 13 0 178 252,672 370 122 4 0 i7 25,019 5/114 800 11 164 4 30 2 6 1415 1 
Sept... | 1,208 327 13 0 30'1 439 488 365 212 11 0 12 10 80 19 3 0 11 1 87 6 60 12 2 25 10 4 
Oct. ... 1,115 283 13 0 26 5 387,072 347 187 16 4 1112 4 110 4/213 0/018 8 6 9 01 711 2411 3 
ni 446 112 | 18 0j 103 150,538 337 | 73 0 2 | 41211|418 51 0 8,011 3210 2014 7 14 8 0 
Aver'ges | | ' | 
E | 4,325 |1163 | 13 0j |1070 1563072 | 301 786 9 0 s 11/910 91014 (|4 6 526 1 0317 0/9910 8 
о | | 
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oleaning of these 


for more than four boilers at 
out one of the natural draught boilers is far less 
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year; the bulk is removed from the premises by a contractor at 

, but since an intermediate g is necessary, 
the removal of an average week's refuse from the forced draught 
boilers during work costs about £2, and the amount removed from 
about 11s. 6d. per boiler; whilst that from 
natural draught boilers is removed for 16a 6d. per week whilst 
full work, and 4s. 6d. per boiler cleaned. 


them and the feed pum 
uantity of water evaporated in each group. The water used is 
taken from the town main, through meters, the cost being 4d. 
as it is very pure, there is no expense in 
oe it except for the addition of a small quantity of soda ash 
which is ne to prevent corrosion. 
amination is divided amongst the boilers acoord- 


Ё 
E 


explosions at 


a 


ing to the number of boiler hours worked; gas and electric light are 
both used—the annual cost is about £50. In the same way the 


cost of the steam used to drive the boiler feed pumps is divided 


to the quantity pumped, but in the case of the forced 
draught a further charge has to be made for the steam used by 
the dn m in producing the forced draught. The quantity of 
fuel to be charged against feeding the boilers is, however, very small, 
as a very large portion of the heat in the exhaust steam is recovered 
by passing the exhaust into the low pressure main by which the feed 
water is heated. Some experiments have shown that by utilising 
the exhaust steam from the feed pumps to heat the feed water an 
economy of 1} per cent. in fael can be reslised. There are two 
quadruple acting steam feed pumps, each capable of delivering one 
gallon per revolution, which also act as water meters, for which 
purpose they are fitted with counters which are read daily, whilst 
the pumps are calibrated periodically against a tank known 
capacity to ensure correctness in the results; it is generally found 
that they deliver about 5 per cent. less than their full 

certain quantity of stores are of course used, such as shovels, firing- 
tools, barrows, soap, oil, waste, whioh in the course of a year amount 
to an appreciable sum. 

The maintenance charges are somewhat more difficult to set out 
precisely for any given than are the working as 
these vary from time to time, and а year is quite too short a period 
to ensure every item being capi treated; some will come out 
too high or too low as repairs of any considerable extent happen to 
fall within or without the under consideration. The figures 

ven are those atcertained for the year 1895, and include somewhat. 

eavy repairs to the pumps, and heavy items for renewals of non- 
conducting coverings of tops of boilers and steam mains; but in 
order to avoid errors the costs have been compared with those of 
ears, and though the details differ, the totals agree very 

closely. e figures for maintenance are considerably less than they 
were expected to be when the investigation was taken up, but as the 


> 


the average 
cost of maintenance would probably have been 5 per cent. of the 
cent. as they stand in Table IV. 

о лоб саңы шеш the insurance of the boilers against 
£2 12s. 6d. per boiler per annum, 

remark what a very small proportion the cost of 


careful estimate was prepared on the basis of present prices, on which 
the interest has been taken at 5 per ma ак annum. 

Depreciation of boilers and machinery been taken at 5 per cent. 
per annum, and of buildings, including chimneys, at 2j cent. ; 
ground rent, rates and taxes having been approxima to local 

ü 


. conditions as far as possible, and superintendences i 


the amount of the steam made. 

The question of жерш ш ona Of extreme difficulty, and the 

ifferent case. In some instances, where an 

occasional stop is permissible, the amount of врие required may 
" cases where 
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little used, but, as it exists, it has had to be kept in order, and 
a recognised fact that a boiler idle may deteriorate as fast as one 
in work; it has been kept in com working order, and worked 
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order and tried from time to time, it may fail in more ways than one 
when most required. | s 

The author regrets that circumstances have compelled him to con- 
fine his observations to a type of boilers not so universal as was the 
case a few years ago, and which work at a pressure much below that 
now commonly used, but he ventures to hope that the figures may be 
of some use as а basis of comparison, and may, perhaps, elicit a more 
complete return from a thoroughly up-to-date plant. 

In conclusion, the author would express his thanks to the officials of 
the company who have allowed him to use the figures, but who have 
expressed the wish that their names should not be made public. 
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INFLUENOR OF OHEAP FUELS ON THE OOST OF 
ELEOTRIOAL ENERGY. 
Ву R. E. Овомргон, Past President. 
(Paper read November 23rd, 1899.) 


Тни problems involved in this subject are worthy of the careful 
thought and consideration of members of this Institution. 


As water-power is only available in the United Kingdom to a very 


limited extent, the bulk of our experience in generating, transmitting 
and distributing power on a large scale is certain to be based on power 
stations put down in the beet positions where we can either raise 
steam or work gas engines by means of our cheap fuels. 

Mr. Holliday in his paper deals very exhaustively with several 
of the problems involved in dealing with inferior cokes or coals of 
the ant tic description. My present paper must be taken as a 
suggestive one of other important problems connected with this sub- 
ject, in the hope that the matter will be carried further by those of 
our members who are working as engineers-in-charge of electrical 
power stations, and who are therefore likely to have already directed 
their thoughts in this dircction. Perhaps the first and most im- 
portant point that we ought to consider is tbe extent of our availeble 
supplies of cheap fuel. I do not think that this most important 

t has been sufficiently looked into. I am told that in certain 
istricts where fuel of very considerable calorific value could ba had 
almost for nothing at the pit's mouth, solely because the difficulties 
in burning it were so considerable that no one had thought it 
worth while to pst down proper appliances, immediately appli- 
ancss were set to work to with this fuel on a large scale the 
price doubled itself. It is of considerable importance to take this 
into consideration, and then to fix on a price which is likely to hold 
good for a sufficient period. To enable us to discuss the problem I 
have put myself into communication with several colliery proprietors, 
and have ascartained that in the Midland district, Nottinghamshire, 
Derbyshire, and Yorkshire, there are supplies of slack coals available, 
-the aversge price of which during the last 10 years has been about 
25. 6d. per ton at the pits, so that it could bs delivered by railway 
carriage, including wagon hire, within an average radius of 50 miles 
for about бз. 4d. per ton. At the present time, owing to exceptional 
demand, the present price is 1s. ton higher than this, but I am 
informed that this higher price is not likely to be maintained, and 
that it would be fair to base my calculations on the assumption that 
a large supply of this coal would be available atthe above price. 

Whilst on this subject I must point out that railway rates and 
wagon hire are the same for inferior as for the best quality of fuels, 
so that this inferior fuel cannot be delivered to distant parts cf the 

Ucited Kingdom, such as in the case of our own worke at 
Chelmsford, under 14s., so that it appears probable that it will 
rarely pay us to deal with these cheap fuels at an average radius in 
excess of 50 miles from the oolliery. 

Where a system of canal transport is available, as in the Birming- 
bam district, these conditions will, of course, be modified, on acoount 
of the much lower rate for carriage and barge hire. From inquiries 
I have made, it is probable that the Cannock Obase class of slack 
may be delivered within an average radius of 50 miles from the 
colliery at about 5s. 6d. | 

There are three distinct classes of cheap fuels available for gene- 
rating electrical energy. The first are those in which the calorifio 

value is chiefly in the contained carbon. These include the anthra- 
cite and s Welsh coals, and the refuse coke fuels dealt with b 
Mr. Holliday. The difficulties in burning these fuels are not grea 
They are cheap, because they are friable, easily broken up by carriage 

into үте, and thus there is always loss in transit; such powdered 
fuel is liable to fall through the bars, or Ъз carried forward in the 
form of dust into the flues and chimney. All easily pulverised fuel 
is also likely to have additional earthy matter mixed with it, as 
whenever a heap of it is shovelled over, the earthy bottom gets 
mixed with it, and thus its liability to form clinker is increased. 

The second class of cheap fuel is the free-burning small coals of the 
Midland districts. In this class I include all the small and earthy 
coals which are only slightly bitaminous, and which therefore have 
slight tender cy to cake. 

The third class is the small and dirty or earthy bituminous coals 
of the North. These last are the most difficult to deal with, but as 
they possess high calorific value the problem of dealing with them 
successfally is the most interesting of all. 

The first group of fuels have been dealt witb, with considerable 
succesr, by several forms of furnaces in addition to those described 
by Mr. Holliday. In this class it is all-important to reduce as far as 
possi.le tae loss of unburnt fuel by its falling through the fire bars 
or being carried forward into the flaes in an unconsumed condition. 
So far, probably, the best method of dealing with the clinker from 
this class is the provision of large water ash paus, the steam rising 
from which appears to have the effect of preventing the clinker from 
Pas Mas the bare. A great portion of it separates as it forms into 
smali drops of melted matter and falis through the bars into the 
water instead of forming largo cakes which hinder the air admission. 


_ tenance charges, which are a 


Up to the present the attempts to satisfactorily deal with the second 
and third classes of fuels have been chiefly connected with the use of 
automatic appliances for distributing the fuel over the bars, breaking 
ар and getting rid of the clinker, and providing sufficient admixture 

air at various points in the furnace to insure satisfactory combus- 
tion of the gases. Those last difficulties are at their greatest where 
а great portion of the calorific value of the fuel lies in its volatilisable 

roduots. | d 
Р I think that most of those who have had experienoe in the use of 
automatio stokers will рее with me that, although in some cases 
where a large range of boilers has been automatically fired, economies 
in labour have undoubtedly followed, yet the cost of clinkering the 
grates and afterwards removing the clinker from the boiler room and 
the cost of maintenance of the grates and furnaces has been so con- 
siderable, and these difficulties and costs increase so rapidly with 
the amount of ash present in the fael, that in most cases even with 
these automatic stokers it has been advisable not to use the very 


Ser class. 
With the third, or highly bituminous class, coking stokers have 
been used with more or less success. Most of these operate on the 
poe of spreading the coal on the front end of the grate, allow- 
g it sufficient time to form itself into coke, and then by means of 
moving bars to break up and move this coke forward over the bars 
to the point where intense combustion and radiation is required. 
This method is correct in theory, but it has not worked ont well in 
practice. The moving bars do not move the caked material forward 
with sufficient regularity, so that oocur in the fire, and thus 
excess of air is allowed to dilute the gaseous heated products of com- 
bastion, and their temperature is thereby reduced. Olinker is 
seldom automatically got rid of, and in most cases a considerable 
amoni of hand labour has to be expended on its loosening and 
removal. 
From the above remarks it will be seen that one great difficulty 
in burning cheap fuels at а small cost for labour and maintenance is 
that of getting rid of the clinker. What we require is that the fuel 
should be tipped from the railway trucks or barges into conveyers, 
and thence distributed to the furnaces without being touched by the 
firemen, and thet after passing through the furnace the clinker and 
ashes should also be automatically taken away from the back of the 
furnaces and delivered into a railway truck without any hand labonr 
being necessary. ` 
There are two distinct methods of dealing with the cheap fuels 
which contain much volatilisable matter. The first is that described 
very fully in a paper read on March 16th, 1897, by Mr. Humphrey 
(vide Min. Proc. Inst. C. K., Vol oxxix., p. 190) before the Institution 
of Civil Engineers on the Mond Gas Producer." With this system 
the fuel is gasified in s parate gas producers, and the gas then burnt 
under boilers or used in gas engines. I do not propose to deal with 
this system, although it may well be a most satisfactory way of utilis- 
ing cheap fuels, as it bas most thoroughly described by Mr. 
H. A. Humphrey in his pa He showed that by this method 90 
Ibs. of sulphate of ammonia, which is about 70 per cent. of the total 
nitrogen in the fael, may be recovered from it, and that the gas 
from each ton of coal is then capable, under ordinary boilers, of 
evaporating not less than 7 tons of water. The repairs and upkeep 
of the system appear to be satisfactorily low. ` 
I propose for the present to confine my remarks to suggestions as 
tothe form of furnace which may be attached direct to the boilers 
to burn these inferior fuels so as to evaporate the water at the least 


cost. : 

Mr. Holliday has called our attention to the fact that in consider- 
ing such furnaces and the boilers best suited to them, the use of 
cheap fuel has undcubtediy, up to the present, necsesitated the use 
of larger furnaces and larger boiler plant,so that there has been 
considerable increase in the capital cost, and bence in the main- 
tage of that cost, and 
this, of course, increases the real cost per 1,000 gallons of water 
evaporated. Ithink, however, that in the case of externally fired 

, at any rate, arrangements may be suggested by which the 
grate area only need be increased, the візе of the boiler 
the same as for the beat fuel; for if we so arrange our grate that those 
portions of it in which the preliminary work cf igniting and 
caking the ful is performed are аё a comparatively low tem- 
perature, this portion of the grate or furnace may be exterior 
to the boiler, and it follows that that portion of the farnace in which 
advaneed combustion is carried on would be no larger than would be 
the case if we were burning the very best Welsh coal; but it is only 
fair to say that in the case of bituminous fuels where it is necessary 
to prevent newly formed volatilisable products from coming into 
contact with the cold boiler surfaces considerable additional space 
will have to be provided exterior to the boiler itself, as it is evident 
that in this case, in order to produce perfect combustion of these pro- 
ducts, some form of combustion chamber which contains a large 
surface of highly incandescent material must be provided. Again, how- 
ever carefully we may provide for the di of the clinker, por- 
tions of it are certain to adhere to the bars and lining of the farnace 
or combustion chambers, and in order that these parts may be made 
easily accessible for cleaning, the whole furnace ought to bo easily 
removable from the boiler—in other words, it should be built on a 
frame mounted on wheels running on rails. 

Probably the simplest and most effi ent. method that has yet been 
contrived of continuously firing & large grate with cheap fuel is by 
the old Juckes revolving grate, which has been in uss for upwards of 
30 years, and wherever it has been properly installed and well 
mounted has given satisfactory results. I remember seeing one of 
these grates in use in Messrs. Fowler's works at Leeds in 1871—that 
is to say, 28 years ago—and I am told that the performance has been 
хо олау satisfactory that Messrs. Fowler are still using this 

orm of grate. 

It appears probable that all the conditions I have above noticed 


- 
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could be satisfactorily filled up by a revolving grate mounted on a 
movable frame running on valle In those days of electric motors 
there is no difficulty in prov ng power for working this grate. It 
can easily be constructed to ver the clinker and ashes con- 
чаш iato a transverse channel at the back end of the pe from 
whence it trucks. 


гау рер to provide a combustion chamber іп the form 
сенше that a good way of 


ford with satisfactory results. The extended surface of fire brick acts 
extremely well as a reservoir of heat even under the difficult circum- 
stances of firing a Lancashire boiler, the fire door of which must be 
3 opened, but it is evident that this form of bridge will 
work much more efficiently іа an automatically, and hence con- 
tinuously, fired boiler where no necessity exists so often opening 
the door and hence admitting cold air. As I have pointed out above, 
for buroiug the first group of cheap fuels this regenerative apparatus 


fully, and when using highly bitaminous fuel, to bring the proportion 
of up to 11 per cent., which is sufficient proof that a very small 
ко es air was passing, and tbat the products were consequently 
undilu 

How important it is that the excess of air should be kept down is 
shown by the following table :— 


| Result of the 


Test of Test of 
water-tabe water-tube Glasgow test if 
boiler boiler excess of air had 
at St. Pancras. at Glasgow. been prevented. 
| "e 
| 
B.T.U. | Per cent.| B.T.U. | Per cent. B. T. U. Er : 
— —8— 
Faater 10.46 726 | 8,228, 68 9960 83 
Heat carried off | | 
with products of | | | 
combustion and (| 1,792] 124 | 2,959, 2325 1,440 | 12 
excess air | 


240 2 


fuel mixed with 316 2:8 417 345 
ashes | 
Heat radiated | | 
otherwise unac- 1829; 12°7 390 | 3:22. 360 3 
counted for A | 
B. T. U. in fuel ... 14. 400 100 12.012 100 12.00 100 
, . | 


In column 1 I give the figures of an often-quoted test 
made with water-tube boiler using the best coal, 


a 
hand-fired. In this case only about 12:5 per cent. of ber 


stoking a 
of this apparatus it was found difficult to 
vered, 


result was spoilt, as the heat losses due 
to heat carried off with the products of combustion and by excess air 
were over 25 per cent., so that the total efficiency ore worked 
out at only 68 per cent. In.column 3 I give the results that рео 
have been obtained at this test with automatic stoking of this class of 
fuel if this excess of air had been V 
e per I have learnt that 
the Babcock & Wilcox Oompany, who have done so much to 
reduce the cost of steam raising, have actually and brought 


into p use & form of furnace which combines a considerable 
number of the requirements that I have laid down in this paper as 


necessary for the satisfactory and economical burning of cheap fuels. 
In the Babcock & Wilcox new revolving grate, illustrations i 
I am able to put before you on the screen, it will be seen that the 


provide a modern revolving grate which performs the duties of feed- 
ing the fuel on to the front of the grate and deliveriog the ashes and 

satisfactory manner. The 
whole grate is mounted on a removable frame running on rails, so that 


clinker at the back of the grate in a most 


. able that this revolvi 


column would be obtained at the rate of output 


Which 


it сап be removed from the farnace and ready access given to the parts 
for examination, renewal, or repair. The difficulty of getting rid of 
the clinker and ashes at the back of the grate without admitting air at 
this point was a matter in which the old Juckes grate was defective. 
This is got over by means of a very heavy cast-iron flap whic reste 
on the revol bars at their back end. The bars have to move 
forward under this flap, and as it has or edge the olinker and 
ashes are removed from the bars, slide over its inclined surface, and 
are delivered into an air-tight receptacle at the back from whence they 
сап be removed by a conveyer or other convenient means. It is prob- 
„furnace is a great in advance, and 
probably the only addition that is required to perfect it is the addi- 
tion of the combustion chamber which I have described. —— ->` 
In order to show the p the cost of fuel bears to the 

cost of generating energy in a modern power station of moderate 
siz3 I have extracted figures from the log book of the power station of 
our new Ohelmsford works, from which I have prepared the accom- 
panying table, which shows that under the actaal conditions of 
working the plant during the last 49 weeks, and at an a price of 
17в. 54. per ton of coal (which was Nottinghamshire steam hard 
of the. bast quality), the cost of the fuel was 64 per cent. of the total 
cost of 0 77d. per B O.T. unit delivered to the tools. The plant is of 
moderate ; including spares its maximum rate of output at pre- 
sent is about 250 xw. It is not easy to give the average rate at 
which it is worked, but it is probable that this is at the rate of about 
190 Kw during 54 hours week and 50 xw. during the night shift 


during 62 hours per . If the plant had been worked at the 
higher rate throughout the night as well as the. day shift, the output 
would have been ino m 368,000 BO T. units t» 680,000 


B.O T. units, and the cost prices would have been modified as shown in 
the second column—that is to say, that the cost'of coal would then 
have been about 76 per cent. of the total cost, which would stand at 
063d. per unit. If, however, this plant were put to work withia the 
radius of 50 miles from collieries, where cheap coal at 5s. 4d. per 
ton could be supplied, and the furnaces of the bollers modiffed to 
suit this fuel in manner I have indicated, the figures in the third 
column 1; and 
those in the fourth column at the rate of outynt in column 2, and it 
must be observed that in these two columns I have not reduced tho 
cost of labour to the extent that might fairly be cl&irhed by the 
saviog in stokers’ wages. | Ra m 
It is needless for me to point out to you that increasing the six of 
this plant would largely reduce the labour charge, до that it is pro- 
bable that (exclusive of interest and depreciation) the total cost price 
of 24. per unit would be reached in many cases, providing that the 
coal obtainable at 5s. 4d. per ton is burnt in a satisfactory manner. 
The fact that such figares are now easily within reach ought to be a 
poweefal stimulus to the investment of capital in power distribution 
Works. : 2 : i E" ; 
TABLE SHOWING THE PROPORTION wHiOH THE Oost or PUBL 
Beans TO THE Torat Oost їн OmnmrusrogD Nsw Wosaks 
Powgs SraTION. | 


— —— — fu базу : = 


а ! e  w-' | o: 


— 


— ——————— 


— a_l 


— — — -— 


И M " Calculated к де; . 

ct cost , cost п Я 

per B. O. T. night shits : Cost sain | Oost as in 

| output of ; ' | бв. 44. per at 5s, 4d. per 
2 о. ton were 


t et 
938,000 unita Fen 00 units. available. | атана. 
A l^ period. po 9 | 
КЕ — d.. „ . _ 
Goal at 17s. bd. per 0 488 0.40 015 0148 
Stores | 00293 0016. 06193 ...- 00:6 
Labour, superintend- "UL MEN "Pu 
ence, two complete fa, n E. е n 
shifts, including, 0236 0137 .. 0236 0127 
flue and boiler | | T 
Repairs .. .. 0016 00:9 0 016 0:009 
Total ... З 0769 0:632 0:431 | 0 300 
Goal to total oost ... 35 % 49 % 
| 


PHYSICAL SOCIETY. 


[3 


Оврінлву Мкатта held November 24th, 1899. 
Prof. d. Oanzy Еовтев, F. R. ., Vice-President, in the Ohair, 
A PAPER "Om THE UOTIYITIES OF OERTAIN HETEROGENEOUS 
Mapia FOR A Srzapy Fux HAVING A PorsuTLL,” was read by 
Dr. О. H. Lugs. : RE. Rec y 


Two formule have already [оро to express the боп- 
ductivity of a mixture in terms of the conductivities of its oon- 
stituents. In the first formula the conductivity is represented as the 


D 
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sum of a number of terms, each one of which is the product of 
conductivity of any constituent and ө ксн ро = 


uh, in the same way 
with respect to the and of its constituents. 
In general the first of these su ons gives results which are 
above the experimental values, the second gives results which 
are below. If we suppose that the mixture is made up of a series of 
columns of the stretching normall two 


would apply. In the present the author has attacked the 
blem two-dimensionally aod n in 


By 

tion Dr. Lees has referred the square 
quadrilateral with two opposite 

angles (right angles), ard the other two 10 determined by the con- 
ducfivities cf the constituents as to give straight Барона lines 


Dn. Lars then read a second paper On тив Тиввмат, CoNpvo- 
TIVITIES OF MIXTURES AND THEIR OONSTITUENTS.” 


paper the three formule: considered in the preceding com- 
munication are applied to the known e results upon the 


between metal 


ercury 
. CAMPBELL said that the differenco between the calculated and 
observed results might be due to the thermo-electric posue of the 
materials. Lord Rayleigh had observed that the bigh resistivity of 
alloys might be due to & back E.M.F. produced by the contact of 
dissimilar metals. Mr. Campbell said that be bad measured the 
resistances of ferro-nickels, both with direct and alternating currents 
and found them the same in the two cases. 

In reply, Dr. Lugs said tbat all his experimental work on oon- 
ductivity had been carried cut with mercury contacts. 

The Society then adjourned until December 8th, when, by the in- 
vitation of Prof. 8. P. н, the meeting will be held in the 
Physical Laboratory of the bury Technical Oollege. 


CARE OF CAR EQUIPMENT. 


Ат the Obicago convention Mr. Vanderveer, of the Brooklyn Heights 
Railroad Союрапу, gave his views on the care of car equipment. In 
the first рае, only those equipments fitted with both oil and grease 
boxes will safely run over 40 days without thorough overhaul For 

Ster there should be extra trucks with motors 
mounted ready to be run under car bodies as these are lifted off their 
trucks. For this purpose four duplex chain hoists are ‚от 
air hoists, with cross timbers and stirrup irons. This lifts a car body 
with little injury, the truck is run out, and the spare one substituted 
all in about one hour, for which time alone the service of the car body 
ів lcet. On opening the motor case, the armature should be removed 
to a rack for test and cleaning. The fields, also, must be tested for 
drop, and where this is nt those fields and armatures should be 
used together, new and re-wound fields and armatures, also, 


being 
kept togetber with resulting durability and less risk of crippled cars 


on the road. Motor cases are cleaned with compressed sir or washed 
with kerosene ; grease іл removed from the boxes and put into gear 
cases, and the grease boxes cleaned with kerosene. At the same 


were then let out to font men to do for £22, and these 
four men did the work easily and earned 24s. per week upon their 
previous rate of 9s. per day. The price is now cut down to £16 per 
саг. вос кешеп AIO аги 10E ду мк close Пирс mow 
—we believe it; they must have bzen pretty skulkers in 
tbe old days, or they must now be very tired o'nights. 
In paper, Mr. Oonette, of Nashville, stated that he 
followed methods, and ran a car 100 to 200 miles, and 
then into the shed, where it was cleaned and inspected ready to start 
next day. With limited equipment it is necessary to work by night, 
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about 10 per cent. is an outside requirement for double motor eq 


ES 


Mr that it did not pay to run single equip- 
ment, while he found that an open 10-bench oar, with a pair of 
F FVV 
without any repairs being necessary. vises large motors 
Bingle motors, however, have been found in Nash- 
ao reque к pov Шаб ROS ола роеви оао кеши 
adhesion especially if run uphill with motor axle leading 
It would appear that should make their own trolley wheels, 
though one speaker if wheels could be bought for 1 


dissented 
pound, and sold for scrap at 8d. This man used a 5-inch 
weig 9j Ibs. finished. Why do not various lines combine to run 
a small s foundry on mutual terms? The dissenter, however, 
makes contracts for 5,000 wheels at once, to be delivered as 


E 

E 

f 

- 

8 U 

8511 

aL 

HH 
HF 
B 

я 

H. 


1 
3 
Q 
& 
Е 
а 
8 

4 5 

= B 
i 
B 
g 
ЕЕ 
F 

B 


g 

E 

F 

: 

Г 

F| 
Ti 
215 
F 
t 
m 
T 


E 
g 
4 


| 
| 
H 


Д 
E 
| 
2 
5 
& 
ЕЕ 
B 
i 
Т 
i 


E 
E 
1 
G 
B 
S 
Ё 
J 
4. 
Е 
x 
i 


STANDARDISING IN ENGINEERING 
CONSTRUCTION. 


been so very successful as our competitors solely because they have 

бекш lines to a very full 
extent, do not agree with the above, but then the American manu- 
facturer is necessarily biassed in favour of the system, and may per- 
baps be excused if he sees none too clearly that what is to his profit 
may be to his workmen’s injury. Our own observation in this 
country tends, however, to the same conclusion. 

For many years the uction of textile machinery has been con- 
ducted on the fullest lines of tion, and there is a marked differ- 
ence between the men employed ina machine shop and the men ip 
large engine works; here repetition work is less pronounced, 
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system of standard 

to do an isolated piece of good work. His argument, however, is use- 

less. It is not the man who is the repetition worker that does the 
‚ bat one of superior intelligence, hired арип дешы анда 


handled а tool, whereas the isolated pieces of work are done by 
manual workers. 

It is because the sc of repetition work is done by superior 
intellects that the mere tending is so unintellectual a 
Let us take only one instance in ench work, say, the rough turning of 
a spring barrel or some other part in a . е turner has 


there 
not even called upon to use any intelli- 


gence in gripping the piece. The chuck does this for him, not only 
оу га оров у ию шо о шр The machinist шау 
be a fool, but the chuck will not distort the piece, for it is only 


htened up by a handwheel whioh has a slip motion and refuses to 
been the superior intelligence of some 
of turning or boring is performed by tools 
the superior intelligence, the machinist 
the tools to their work. He can 
piece, also fixed for him by 
intelligence department. His own share consists of 
repetition work. If he bea man he сап be equalled or surpassed by 
rapidity, and thongh he may have to keep his 
wits about him, ds Sir Benjamin says, we cannot think that this 
amounts to a particularly intellectual use of his wits. 
Far be it from us to stamp the man himself as unintelligent. 


Thousands of men, by the stress of environment and the very fact 
intellectual 


that they possess faculties of a high order, useless to them 
for поло panded ко юсю шиши = 


emp ts for the purpose of gaining food and clothing. Such men 
no doubt find employment for their in in a y useless 
hobbies, and occasionally come to the surface as in some 
special point of geology or botany, and if the ority of machine 


the better hoars 
in England and Australasia and become more homogencous where 
they are now divided into narrow circles of different nationalities. 
The only hope we see for the future worker is in the line of intellectual 
employment of leisure hours. As regards success in manufacturing, 
it of course, necessary to insist that repetition and 
ng are necessary to success in manufacture. But there may 
bo a limit which it is not good to exceed ia rapidity of production. 
American manufacturere have had but one end in front of them— 
rapidity of production. That this is so is more and more apparent 
every day. The tool maker rales the roost. He it that 
makes out the тыс the rates of cutting and 
and 


that soft materials 


bored" conveys a very 

engine manufactarer in America from what it does in England. iie d 
too much stress is laid on durability in English Durability 
tempts the owner of a tool or other machine to continue it in use 
after it has been superseded by an improved tool. To scrap а tool 
as good as new is felt to be a waste. i 
Benjamin Browne's is good for a man, because it opens up the lines 
of tnought on which other men are working, but we observe that all 
these articles on competition assume that America has the monopoly 
of the system of standard and repetition work. Now this idea must 
be care fally guarded against. 

We b.lieve there is no sbop in America where modern manufacture 
is carried out so perfectly as by Willana & Robinson, to name ons 
well-known firm, while for the best work, despite all croakers, and 
we shall not cease to croak ourselves while so many abuses exist, 
England still leads. We have many things to remedy and abuses to 
correct, but these are excrescenoes merely. An building firm 
have informed us since the above was written that they are driving 


can even get Americans to 
fitm except as a maker of 


The whole question of modern conditions cf manufacture cannot 


be dismissed by the off-hand assertions and claims of either the tool 
maker or the manufacturer. The workers have claims. It may not 
appeal to the employers to consider these, but it will be impossible 
to avoid doing so. For the t the juet claims of labour have 
been so ground up with their unjust olaims at tho hands of selfish 
and unsorupalous leaders, that great harm has been done to everyone. 
Oar own idea of manufacturing is that the fanction of machinery is 
to increase production, and to reduce the cost of everything, and to 
compel labour to put forth its energies under high pressure for short 
hours. Af the moment America, which is using up the stamins of its 
people by high pressure and long hours, really stands as the pviac'pil 
obstacle to а more enlightened social system. | 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should he addressed, 


99,507. “A locking device for electric inoandescent lamps.“ G. W.GorhbhiNq. 
Dated November 18th. І 

22,615. “ Ап improved safety device for starting switches of electric motors." 
A. J. ATTERBERG. Dated November 13th. (Complete.) 

22,650. “А new or improved method of preventing or diminishing sparking on 
breaking electrio circuits and apparatus therefor.” L. W. HrarH. Dated 
November 14. 

22,662. “An improved joint for troughs for electric cables.” А. E. TANNER, 
Dated November 14th. 

23,660. “ A new or improved chemical generator of electricity." E. L. ANDER 
son. Dated November 14th. (Complete.) 

23,679. “Electro-magnetic appliances,” J. L. CUTLER. Dated November 
14th. (Complete.) 

92.702. "Improvements in or relating to electric motors.” A. J. Востт. 
(O. Patin, Franoe.) Dated November 14th. - 

22,707. ‘Improvements in the distribution of electricity." А. Sweet. Dated 
November 14th. 

92,7310. “Improvements in apparatus for the electrolytic extraction of zinc.“ 
H. H. Laxe. (8.8tepanov, Russia.) Dated November 14th. ( Complete.) 

22764. “ . in or connected with alternating arc lamps.“ W. J. 
Davy. Dated November 14th. 

22,757. “Improvements in electro-magnetic recip engines.” W. H. 
WiLLsow and M. 8, Cox v. Dated November 15th. РДЕ Е 

762. i in electrical switchboards.” E. W. Cowan. Dated 


22, 
November 15% 


чш “Improvements in telephones." D. MacpoNALD. Dated November 


а а u A tinted film covering an electric lamp.” F. Воскр. Dated Novem- 
r 7 

23,807. Improved manufacture of lead peroxide and ite 17 to elec 
trical storage batteries.“ Н. Becxmann. Dated November 15th. 

22,809. “Improved manufacture of magnet cores with ventilating passages 
in transformers and the like," О. T. BLATHY. Dated November 15th. (Com- 
plete.) 

829. “A material or com tion euitable for electric battery cases, insu- 
lating and other pu в and method of manufacturing the same." PHELP's 
Mera LruirED. (C. J. Hubbell, United States.) Dated November 15th. 

“ Improvements in primary batteries.” 8, Rosinson, (8. R. B. 
Robinson, United States.) Dated November 15th. 

28,982. rovements in batteries for the generation of ozone and for like 
purposes.” C. А. Влнівтком. Dated November 15th. 

99,858. “Improvements in electro-magnetic coils and magnets." 
Dated November 16th. 

23,857. “ А medicinal light-curative a 
or partial baths of chemical and electri 
November 16th. (Complete.) 

22,889. „ in or relating to trolleys for electric tram ways and 
the like.“ W. R. Onmanpy and J. UnawortH. Dated November 16th. 

22,900. “Improvements in magnetic cut-out apparatus.” L. ANDREWS. Dated 
November 16th. 

99,919. “Improvements in insulators for electrical purposes and method of 
making same.” В. W. JOHNSON. Dated November 17th. 

pr. at “Improvements in electric insulating devices." Н. H. Laxr. (L. 
Mo y 

23,004 


J. JONES. 


tus for the production of complete 
rays of light." L. Cunow. ated 


» United States.) Dated November 17th. (Complete.) 
“ A new or improved electric automotor carriage." P. HEBERT and 

E. CANNEVEL, Dated November 17th. 

92,989. “ Improvements in electric tramways or railways.” F. HE WR R. Dated 
November 18th. 

28,009. “Improvements in automatic electric warning signals for railways and 
the like.” J. H. HoLLvER. Dated November 18th. T 

29,021. “ чү ыытын in or relating to electric motor vehicles." Н. SEFTON- 
JONES (of the firm of W. P. Thompson & Co.). (Kölner Accumulatoren- Werke 
Gottfried Hagen, Germany.) Dated November 18th. (Complete.) 


38,090. “Improvements in or relating to electrical traction, particularly applic- 
able for tramways and railways.” H. Lanes. Dated November 18th. 

98,093. “Improvements in secondary batteries," W.ScHoLTHAVER. Dated 
November 18th. 

28,040. “Improvements in or relating to a 
alkali chloride solutions.“ A. J. Вост, 
November 18th. (Complete.) 

98,047. “Improvements in radio-oonductor tubes.” 
November 18th. (Complete.) 

pian “ rovements in cou appliances for the electrical conductors 
of electrical railway and tramway vehicles.” Sizmens Bros. & Co., LIMITED, 
(Siemens & Halske Aktien Gesellschaft, Germany.) Dated November 18th. 

065. ‘Improvements in current collecting apparatus for the underground 
conductors of electric railways and tramways.” SIEMENS Bros. & Co., LIMITED, 
у Halske Aktien Gesellschaft, any.) Dated November 18th, 
(Complete.) 


tus for the electrolysis of 
. Stórmer, Germany.) Dated 


E.DvocnxkTET. Dated 
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 ELEOTRIOAL PATENTS OF 1885 EXPIRING IN 
_.1.  WOYEMBER AND DECEMBER, 1809. 


e 


We areinformed by W. P. Thompson & Co.that about 180 applications for 
electrical patents were filed in November and December, 1885, of these some 
were never completed, and of those that were, only four have been maintained 
to run their:full term, viz.,14 years; these being of considerable interest we give 
a short abstract of them below :— р " 


13,207. “An manuíacture of metal wire for electrical transmiesion and 
other. ". Martia. Dated November 2nd, 1886. Relates to con- 
ductors. Compound wire for use as electric conductors is composed of two 
metals or alloys of different strength -and conducting ‘power enclosed one 
within the other and drawn down to the required gauge. 1 claim. 


16,261. “improved means fer distributing electric . 8. I. de Ferranti. 
Dated December llth, 1885. Relates to cables. In a special system of dis - 


tributing electricity for lighting, the mains for conveying the current consist of 
two concentric metallic tubes with insulating material between. If the oon- 
ductors are suspended from steel wires, they may be enclosed with the steel 
wire in a woven or other fibrous tube. 10 claims. 


16,868. “improvements in electrie switches.” В. M. Drake and J. М. Gerkaaf: 
Dated December 19th, 1685. Switches are constracted with contact blocks of 
One or two or more concentric springs cut on one side to admit of the end of 


п lever. Bolts are employed to tighten the contacts when deoessary. 4 
Clalms. 

16,688. ратив in the means of and fer the extraction ef 
metals trom ores; in the ef ‘bine stone and similar 
complex eres, 


and юг ity refiaing copper and fer the manufacture of sul- 
pare он унга W. Amore, А. $. Elmore, and Н. Barrett. Dated 
ecember 29th, 1885. Relates to a method of treating complex ores, and the 
object is to extract and refine the metals and to manufacture sulphuric acid by 
electrolytic action. The finely ground ore is roasted in a reverberatory furnace 
and while hot stirred in а tank with water or other suitable solvent for 
dissolving zinc and copper. The solution is removed to a tank containing ainc 
to precipitate the copper and any silver present, and the precipitate is fused to 
form an anode in subsequent operation. The zinc left in solution is deposited 
by electrolysis, and the acid liquor obtained is passed over fresh ore, The 
residue, which may contain lead, gold, silver, &c., is smelted for lead, which 
alloys with the gold and silver and may be treated in the usual manner. The 
copper-silver alloy or other like alloy is refined as follows:—The alloy is made 
the anode of an electrolytic apparatus, consisting of a tank divided by a porous 
ition. Both cells are partially filled with a solution of cuprous chloride; 
he liquid in the cell containing the anode is kept at a lower level by means of 
an adjustable overflow. On passing & current through, part of the copper is 
deposited at the cathode, while the remainder, together with the silver, is dis- 
solved. The solution is treated with an iodide to pd teens the silver, and then 
passed back to the tank to. be re-charged. The sulphurous fumes given off in 
ош аге, together with steam, passed into a chamber, through which elec- 
tric discharges pass between conductors, preferably of platinum combs; sul. 
phuric acid is formed and condensed. 4 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Тномрвом 
and Co., 899, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1888. 

3,806. “ in suspension devices fer electric and other lampe.” 
P. б. Pasquet. Dated February 16th, 18:8. A yoke secured to a ceiing or wall 
has three projections supporting a hollow ball which carries a tube containing 
another sliding tube supporting an electric or other lamp or gas burner. The 
ball is held frictionally by a ring and springs of any kind. In modifications, the 
ring and springs are d Точне with, the yoke being made longer, and the tube 
extended above the ball to carry a counterweight, or the upper part of the ball 
made solid to serve as a counterweight. Gas may be supplied to the burner by 
flexible tubing. Electric current may be supplied by flexible conductors, con- 
trolled by & spring coiled on the tube, or a spring roller, or pulleys and weights; 
segmental rods may slide within corresponding conducting strips, within the 
tubes, or two parallel tubes may be used. 1 claim. 


4,004. “ in switehes fer altering the speed and direction of 
zielte el гооо а М. R. Edwards and 8. F. Beevor. Dated February 


revo 

17th, 1898. Relates to switches for altering the speed and direction of revolu- 
tion of electric motors used for propelling boats or for other purposes, where 
the current is supplied from storage or other batteries. The arrangement ma 
be such, for instance, as to enable a boat to be driven at full speed or half spee 
ahead, or at full speed or at half speed astern. For this purpose, the battery i4 
divided into two halves, and the two speeds are obtained: by connecting these 
in series or parallel, as the case may be, while the direction of revolution is 
changed by reversing the connections of the armature or fleld magnet. An 
auxiliary resistance switch is employed for preventing sparking at the contacts 


of the main switch. The main switch comprises, in addition to a central : 


contact, two series of concentrically-arranged contacts which are cross- 
connected. Above these contacts is arranged a rotary switoh arm carrying six 


spring brushes, connected together in three sets as shown in dotted lines. A 


resistance switch is internosed between the main switch and the field terminal 
of the motor. This comprises two quadrantal series of resistance contacts, an 
inner contact and & rotary bridge-piece shown in dotted lines. The two 
switches are geared together in such a manner that one complete revolution of 
the resistance switch causes the main switeh arm to move from one of ita flve 
positions to the next. When the latter is in the highest position shown, the 


two parts of the battery are connected in series for full speed ahead, while in . 


the next position the two parts are connected in parallel for half speed ahead. 
When it reaches the horizontal position, the current is cut off and the motor 
stopped. Further movement reverses the armature connections and puts the 
two halves of the battery first into parallel for half speed astern, and then into 
Series for full speed motors. 4 claims. 


4,040. “ ements in er connected with the distribution of electricity on 
system with the neutral wire at earth potential." A. B. Blackburn, 

W. L. Spence and E. 8. W. Moore. Dated February 17th, 1898. Relates to a 
system of three-wire distribution for railways and other purposes, in which two 
or three wire circuit generators are arranged with balancing transformers so 
that the central point is earthed and the greatest difference between the feed - 
ing leads is double that between the lead and earth. The balancing trans- 
formers are preferably those of the variable ratio type described in Specifica- 
tions No. 11,158 and No. 24,296, a.D. 1895, and may be controlled by an electric 
governor tuch as described in Specification No. 19,871, a.p. 1896, In & moditica- 
tion a triple commutator transformer may be employed, the whole of the branch 


network being taken by this one transformer. 8 claims, 

4,076. "improvemonis in methods and tus for thermally treat 
materials, more particularly fer the manufa of ealclum carbide and other — 
bides, and the reduction of ores." M. Maxim. Dated February 18th, 1898. A 


trodes stationary. Adjacent pairs of electrodes may be supplied with separate 
currents, or multiphase alternating currents may be used. The starting соп. 


$ T: 1 3 
ductor may be a carbon plate, grooved so as to be readily broken, or a line of 
broken carbon. The electrodes may be solid and be passed into the furnace 
through carbon tubes, electric connection being maintained by carbon powder: 
or hollow electrodes may be used, and coal dust fed through them. They may 
be cooled by water pipes. A pair of electrodes may be to close a hole for. 
discharging the product, which is kept fused near the hole by these electrodes. 
Several furnaces may be movable in an outer casing. The gaseous products of 
the furnaces, or other fuel, may be burnt with an air blast to heat the fresh 
materials. the air being heated by the products of combustion, or by burning 
some gas in it. The supply of material is controlled by two valves. 14 claims. 


4,282. . “~ improvements in automatic cut-outs fer are electric lampe." Q. Byng 
and А. E. Angeld. Dated February 21st, 1898. Relates to a cut-out for the shunt. 
coil of an arc lamp for protecting it from the full electromotive force of the 
circuit. A lever оова to the frame, and carrying a contact head, normally 
rests against a contact and closes а circuit through the shunt coil. A weight 
loosely mounted tends to hold the lever in position. It is fitted with a pin which 
projects into the path of an arm mounted ona spindle forming part of the 
regulating mechanism. The lever also eatries & pin or tooth with which 
engages a paw! pivoted оп the arm and having а small independent movement 
controlled by a pin working in a slot. When the carbpns are burnt out the arm 
is thrown over against the contact, so cutting out the shdant coil, 3 claims. 


4,308. improvements in elestredes for secondary ” P. W. Northey. 
Dated February 21st, 1898. The plate or grid is made up of a series of indepen. 
dent sections of short ribs supported at their ends by cross-bars. The ribs may 
be at any angle with the sides of the grid, and those in some sections may be at 
a different angle to those in other sections. A diagonal bar aids in the 
collection of the current, 8 claims. 


4,441. ‘improvements in or relating to electric motors.” N. O. Duncan. Dated 
February 22nd, 1898. (Date claimed under Patents, &c., Act, 183, Section 108, 
January 14th, 1898, being date of application in France.) Relates to electric - 
steering propeller motors for pleasure boats and other vessels. The motor is 
mounted on four columns so that it may be raised and lowered by means of a 
screw passing through a frame or base. This frame is secured to two approxi- 
mately vertical tubes, which terminate below in a water-tight casing in which is 
arranged the shaft of a screw propeller. These parts are detachably mounted: 
on the stern ofthe vessel. Thepulley on the motor shaft transmits motion toa 
second pulley on the screw propeller shaft by means of a belt or its equivalent, 
the tension of which can be varied by operating the screw so as to raise or 
lower the motor. To the frame is secured a bar terminating in a steering. 
handle, and covered by a tube through which pass the conducting wires. This 
handle can also be rotated so as, by a suitable arrangement of contacts, to 
reverse or stop the motor. A sheet-metal plate, acting asa rudder, is secured 
to the casing. 2 claims. 3 

6,028. “| in reguía apparatus for aro lampe." H, Loitnes. 
Dated March st, 1898. Relates 0 M IUD .An electromotor regulating 
apparatus is constructed as shown. The carbon holders are hung by cords on 
opposite sides of & horiaontal shaft, or otherwise connected to this, and may be 


. weighted so that they tend to move aphrt. The shaft carries an armature 


wound with fine wire and provided with a commutator and brushes by which it 
is connected in series with tine windings on a differently wound field magnet, 
this circuit being connected between the terminals of the lamp, The other 
winding of the magnet is in series with the carbons, The magnet is finely 
laminated, and the two coils on it may be connected together either in series or 
parallel to adapt the lamp for different currents. . 1 claim. P" 

6,004. , Umprevemonte in aon electric motors.” N. Belfield. 
(S. d. Lamme.) ted March let, 1898. Relates to motors, alternating current. 
In a rotary field motor the primen member is provided with a distributed drum 
winding, which, when supplied with polyphase currents, will produce a rotating 
field closely approximating in effect to a single pole of uniform strength 
mechanically rotated. For this purpose each coil of the winding is made to 
embrace a circumferential core space, the width of which is either material!y 
greater or materially less than that obtained by dividing the whole circumference 
by the number of poles. 2 claims. 5 


8,066. in electric switohes." R. Belfield. (Н. P. Davis). Dated 
March Ist, 1893. Electric switches. Contact is secured between the movable 
arm and the fixed contacts by means of curved and slotted metallic washers. 
In order to give a quick br a ирешеп ary оодо pivoted between plates 
and working between spring contacts may rovided. The head is held 
between the contacts until the switch arm is rai into the position shown in 
dotted lines, when the heel forces it out and the springs give & quick break. 
2 claims. 


6,133. “i in electric lamp fittings." J. M. Huieman and И. C. Gover. 
Dated March Znd, 1898. An electric incandescent lampholder is provided with 
a ring carrying а silvered or enamelled reflector and serving also to support an 
ordinary shade. A coloured or ornamental glass is supported by engaging its 
flanged edge with springs on the reflector. 1 claim. 


6,172. “ ts in telephone transmitter." J. V. Colliagweod. Dated 
March 2nd, 1698. A microphone is formed of a carbon block having conical or 
other perforations in which are placed balls or their equivalent of compressed 
carbon or other suitable material. The balls rest against a carbon diaphragm 
and the front is provided with a mouthpiece and gauze protector. The appa- 
ratus may be reversed, the carbon арш being behind but having an air 
space round it. The carbon block in this vase is mounted on a pine diaphragm 
which is fixed in the metal casing by an india-rubber washer. 3 claims. 


6,177. “ la dyuome slectrio machines." W.B. Sayers and Maver 
amd Coulson ted. Dated March 2nd, 1898. Dynamo-electrio machines. 
Comprises improvements on the invention described in Specification No. 27,309, 
A.D. 1896, according to which reversing poles are employed, in conjunction with 
commutator coils, for the purpose of enabling a fixed position of the brushes to 
be maintained without sparking. In one arrangement the reversing pole - pieces 
are supported in close proximity to the fleld magnet poles by a non-magnetic 
carrier, in such а manner that they can be adjusted relatively to the armature 
and the field magnet poles. The means for effecting this adjustment consist (1) 
of a pin and slot connection with the carrier, and (2) of set screws acting on the 
said carrier. According to another arrangement, the reversing pole-pieces are 
secured to the field mama poles, or to extensions thereof, by means of screws, 
and are provided with distance picces at one end and adjusting screws at the 
other. In some cases the air gap between the armature surface and the field 
magnet face is made to gradually increase in radial width towards the polar 
edge, which is strengthened by armature reaction, and the reversing pole-piece 
is arranged comparatively close to the armature. The reversing pole-piece may 
be made up of iron lamine secured between side and end plates, and it may be 
attached to the fleld magnet pole, with one end bearing directly against the 
said pole. 8claims,  - 


6,6500. ''imprevements in miorephones." A. Н. Skold. Dated March 7th, 1898. 
Microphones.— Microphones are &rranged with the granular carbon divided 
into cells formed by cross-pieces and rings of felt. The cells are faced on their 
lower surfaces by a central carbon block and two semi-annular blocks, all in- 
sulated from each other and mounted on the ebonite disc. The diaphragm has 
three pieces of tinfoil insulatingly mounted on its under surface and so arranged 
that the battery current has to pass through all five cells in series. 2 claims. 


6,371. “Improvements relating to tho Жө sewing machines by eles- 
„ Н. Lea. Dated Marcle 15th, 1898, Relates to means whereby an 

electric motor can be readily applied to any existing. sewing machine and its 
action controlled by a pedal switch. The motor is secured to a wooden base by 
means of screws passing through a slotted plate, so that its position relatively 
to the machine may be adjusted for the purpose of tightening the driving 
cord. Upon the motor spindle is a brake wheel, to which & brake shoe is 
applied by a lever acted on a spring. When the motor is started by depressin 
the pedal switch an electro-inagnet connected in series with it attracts one en 
of the lever, and releases the brake; when, however, the motor circuit is 
broken, the brake is again applied by the action of the spring. The electric 
driving apparatus is attached to the machine by means of metallic tongues on - 
the base of one fitting into mortices or sockets on the base of the other. 1 
claim, 
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No, 1,150. 


ELECTRICAL FINANCE. 


AMID the general prosperity which at present prevails in 
the electrical and allied industries, it would seem a 
gratuitous act to utter a discordant note, yet a careful survey 
of the whole of the conditions of electrical undertakings 
leads inevitably to the conclusion that there are some 
undesirable features connected with the financial side of the 
business. We do not say that the greater portion of the 
work being carried on is unsound, for this side of the question 
does not concern us so much as the fictitious value which is 
put upon electrical inventions and processes when they are 
brought before the investing public. In other words, the 
tendency among electrical companies is unmistakably 
towards over-capitalisation. This arises mainly from the 
overweening desires of promoters and vendors. No reason- 
able being grudges the due reward of inventors, but the 
demands of this sometimes useful class of persons are out of 
all proportion to those who help to bring the invention 
before the public. The ways of the average company pro- 
moter are as disagreeable as they are immoral. He not 


only seeks a high reward for himself, but he is wilfully - 


extravagant, 

In the initiation of a company, “ preparing the way” 
seems to be an inseparable operation, and this when it 
takes the form of buying Press notices of a favourable 
character is apt to be a somewhat expensive process. We 


have recently had evidence that companies floated under the 


highest auspices are not free from this practice. While it 
may be said that the promotion of electrical companies has 
been comparatively free from many of the abuses that 
characterise joint stock enterprise, there has been 
undoubtedly a strong disposition on the part of vendors to 
place a high value on their services, and though large sums 
have been asked from the public it has frequently left 
inadequate working capital. 

That it has been possible to successfully float some of the 
companies we have in mind, only shows with what extreme 
favour the public regard electrical affairs. Of the various 
branches of electrical enterprise, probably the one section that 
has been hitherto most free from the promoting element, 
is the supply undertakings ; it is quite true that there have 
been in connection with it some remarkable instances of the 
enhanced value of founders’ shares, but then these only 
became of value when the success of the concern was firmly 
established. Recently, however, there have been sundry 
enterprises started for the supply of electrical energy in 
various districts, where the demands of the vendors have 
been ont of all proportion to the work they have conducted ; 
the ontlay of a few hundred pounds for a provisional order 
has been held good enough to demand 30 or 40 times that 
sum from the public. Probably, a well-oonduoted supply 
system might reoover even from that rapacity, but when we 
witness the attempts made to float companies with a quarter 
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or half a million for the working of mere processes, one may 
be pardoned for making close inquiries into the whole of 
the circumstances. There are many valuable electro- 
chemical and electro-mechanical devices which are the 
subject of patenta, but how many are there which would 
justify the formation of a company with a quarter of a 
million capital. One of the moat striking and remarkable 
features about present-day company flotation is, that large 
sums are asked for processes which have not been developed 
on а commercial scale. It is all very well to erect an experi- 
mental plant to prove the possibility of manufacturing 
certain materials, but even if the most conspicuous success 
is obtained under experimental conditions, there is absolutely 
no justification for asking the public to subscribe an enormous 
capital. In the commencement of new operations we 
believe in moderation, but, obviously, this is opposed to 
all the canons of the company promoter, and hence we 
see concerns brought out with share capital which would be 
farcical if it did not menace very seriously the fature of the 
electrical industry. It is almost useless to recall the financial 
disasters of 1882, because they probably would not have 
much application to-day. Electrical apparatus and processes 
are in quite a different position; at the same time, the 
financial recklessness which characterises many latter-day 
promoters has much in common with the tactics of the 
period to which we have alluded. There is а rather remarkable 
feature in connection with the bringing out of electrical 
companies, that is, the most successful from a flotation 
point of view, are those which are looked upon by 
electrical men with suspicion; and, on the other 
hand, many sound concerns with moderate demands 
have met with little support from the investing 
public. Intrinsic worth, unfortunately, is not appreciated 
in the market, specious promises and exaggerated statements 
often receiving greater support. It is obvious that an era 
of prosperity in any industry brings in its train all sorta of 
impracticable, unsound, and uncommercial schemes, and we 
may take it for granted that the industry with which we are 
во intimately associated will not be wholly free from these 
evils. The financial press is a mighty power for good and 
for ill, but, with a few honourable exceptions, one cannot 
hope for its aid in the direction of sound finance. It is not 
necessary to dwell upon particular instances of over- 
capitalisation in electrical work ; they, unfortunately, are to 
be found in moat of the multifarious branches, though if one 
were to make an exception, it would be in favour of electric 
traction, which has probably suffered less from the promoter 
than the other applications of electricity. We are afraid 
that the watering of capital from which many organisations 
are suffering, is responsible for the somewhat unsound 
methods adopted in the making up of accounts; indeed, we 
may go во far as to say that there are but few industrial 
concerns in whose books the patents and goodwill do not 
figure at a highly fancy value. Moreover, one can hardly 
commend the manner in which depreciation is treated 
occasionally by electrical companies; there is too little 
suggestion of permanence, and though one might 
expect an electrical supply company, whose business 
is held опу on a short lease, to adopt certain 
expediencies of book-keeping, there is no reason why а 
manufacturing concern should adopt miethods that are 
foreign to a sound and growing business. | 


THE LIABILITY OF A SUPPLY СОМ. 
PANY TO MEET THE DEMANDS OF 
CONSUMERS. 


IN our issue of last week one of our correspondents raised 
the question whether an electricity supply company is 
bound to provide current to applicants who have their own 
plant for lighting purposes, but who wish to have the oom- 
pany to fall back upon in case of a breakdown, or to take 
current from them when it may be convenient. In order to 
answer this question it is necessary to refer, in the first 
place, to the Electric Lighting Act of 1882. It is there 
provided by Section 19 that where a supply of electricity ia 
provided in any part of an area for private purposes, then, 
except in so far as is otherwise provided by the terms 
of the license, order, or special Act authorising such supply, 
every company or person within that part of the area shall 
on application be entitled to a supply on the same terms on 
which any other company or person in such part of the area 
is entitled under similar ciroumstances to a corresponding 
supply. This section makes the supplying of electricity 
practically compulsory, but the provisions of the Electric 
Lighting (Clauses) Act of 1899, which are identical with 
the form of provisional order hitherto in common use, make 
certain regulations as to supply which ease the burden of 


. the company. 


By Clause 27 of the Schedule to the Act of 1899, which 
is now incorporated with every provisional order, undertakers 
(. g., the supply company) are bound, upon being required 
to do so by the owner or occupier of any premises situate 
within 50 yards from any distributing main of the under- 
takers . « . to furnish and lay any electric lines that 
may be necessary for the purpose of supplying the maximum 
power to which the owner or occupier is entitled. The cost 
of any electric line to be used for conducting the current 
from the mains to the consumers’ premises is to be borne by 
the supply company, if it is only 60 feet in length. The 
expense of providing additional wire shall, if the under- 
takers so require, be defrayed by the owner or occupier. 
The most important provision, from the undertaker's 
point of view, is contained in Clause 27 (2) (0), 
which provides that every owner or occupier of 
premises requiring a supply of energy, if required 
by the undertakers, must enter into a written con- 
tract with them to oontinue to receive and pay for a 
supply of energy for a period of at least two years of such an 
amount that the payment to be made for the supply, at the 
rate of charge for the time being charged by the undertakers 
e . • 5 . Shall not be less than 20 per cent. per annum on the 
outlay incurred by the undertakers in providing any electric 
line required under the Section. The undertakers are also 
empowered (by Section 8) to demand security for the 
payment of all moneys to become due in respect of such 
supply, and in default of security being given, they may dis- 
continue the supply of electricity. By Clause 27 (5) the 
undertakers are relieved from the obligation to provide any 
supply unless they are reasonably satisfied that the electric 
lines, &c., on the consumers’ premises are in good order and 
condition. By Clause 30, the undertakers are made liable to 
a penalty not exceeding 408. for each day on which they 


make default in supplying electricity. A glance at the above 


enactmenta will show the exact position of the supply com- 
pany. Nothing is said in any statute whioh сап be taken м 


excusing them from supplying to consumers who have their 


own plant. 
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SOME EXPERIMENTS ON VOLTAIC CELLS 
WITH COMPOUND ELECTRODES. 


By FREDERICK В. SPIERS, B.8o. | 


1. THE experiments about to be described here arose out of 
an investigation on the action of the zinc which is usually 
aced in boilers, and which is supposed to prevent, or at 
east ш, the electrolytic corrosion of the steel plates 
or tubes. | | 
2. In the course of some work on this subject, the author 
and Mr. M. Solomon happened to be experimenting with the 
voltaic combination shown in fig. 1. B was a plate of brass, 
z а plate of zinc, and в one of steel; z and в were in contact 
under the electrolyte, which was ordinary tap water, while B 
and z were connected through a galvanometer which, when 
shunted, had a resistance of about 7 ohms. It was then 
noticed that the galvanometer deflection varied according to 
the positions of the zino and steel plates relatively to the 
brass. When the zinc plate faced the brass, the defiection 
was considerably greater than when it was faced by the 
steel. (It should be mentioned that the internal resistance 
of the cell must have been very high compared with that 
of Lun outside п) " e Е 
is unexpected * phenomenon natu suggested try- 
ing whether the P.D. between the гла of the cell, 
as measured electrostatically, varied in the same peculiar 
manner with the varying positions of the plates. With 
the plates arranged as in fig. 2, the P.D. between the 
points, P and Q, as measured on a quadrant electrometer, was 
about 0'6 volt, which is approximately the E.M.F, of a brass- 
steel voltaic couple after immersion for an hour or во. When 
the compound electrode was reversed, во that the zinc faced 


OID. 
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the brass, the P.D. between the same, points was about 0°9 
volt, that is, somewhat less than the E. M. F. of a brass-zinc 
combination. In the intermediate position (fig. 8) the P.D. 
was about 0°75 volt. Moving the plates closer to one 
another had no apparent effect. It might be useful to give 
a rough idea of the dimensions of the cell. The plates were 


about 4 inches x 13 inches, and were half immersed; the 


cell was a glass beaker of about 4 inches diameter. 

8. The effect was observed in a still more striking fashion 
by binding together discs of iron and zinc and suspending 
the couple in the same cell (fig. 4). Different specimens of 
metal were used in this case. When the iron faced the brass, 
the voltage was 0°86. When the zino faced the brass, the 
voltage was 0°48. When the edge of the disc faced the brass, 
it was 0°41. The effect was the same, whether the electro- 
meter connection was made to the iron or to the zino. 

4. As regards the explanation of these experiments, it was 
first thought that the effects observed were analogous to 
those obtained in experiments on the “volta” effect. If 
the contact P.D. between two plates be measured in the 
ordinary way, the effect depends only on the physical state of 
those surfaces of the plates that face one another, and not at 
all on the state of the back surfaces. That the same atate of 
affairs did not exist in there experiments was shown by elec- 


plate, showed this.” [Cp.§ 5(a)). I confess my inability to re- 
concile this statement of Mr. Lorie with my own esi Poire 


6. y 


-length of a stream line, such as c D E. In both 


troplating with copper an iron rod, and then making a 
voltaic couple of this rod and a sheet of copper. When the 
iron was completely covered with copper, there was naturally 
no P.D. between the rod and sheet: but no sooner was a 
small speck of iron made visible by filing away the copper 
coating, than the P.D. rose to about 0°15 volt, even when 
the iron speck was not facing the copper shest. As more iron 
became visible, the P.D. between the terminals of the oell 
continued to rise. The actual results are best shown dia- 
grammatically. The shaded strip in fig. 5 representa the 
surface of iron visible. | 


(a) P. D. = 0°15 volt for all positions of the speck. 
(b) 1. P.D. = 0:22 volt when the iron strip faced the 


copper sheet. 
= 0°18 volt when the iron strip was turned 


2. P.D. 
away from the copper sheet. 
(c) 1. P.D. = 0:24 volt, iron strip facing copper. 
2. P.D. = 0:20 volt, iron strip tarned away from 


copper. 
(d) Half copper, half iron. 
1. P.D. = 0°26 volt, iron facing copper. 
2. P.D. = 0°81 volt, iron turned away from copper. 
(в) All copper removed. Р.Р”. = 0°42 volt. 


These оше and particularly (а), show that the 
analogy to the “ volta experiment is not complete, for there 
no currents at all are flowing (excepting, of courte, 
momentary displacement currente), while here, there is a 
local current flowing between the two dissimilar metals in 
contact. And it appears that it is this local current that 


a[ — * 
Дини... 


— 
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causes the curious phenomena recorded above, for what the 
quadrant electrometer really measures in all those cases is the 
E.M.F. of a voltaic couple as mcdified by the drop or rise of 
potential, as the case may be, due to the stream lines of the 
local current between the plates in contact. | 

5. Thus, conaider again the simple case discussed at first 
(see fig. 6). The stream lines of the local current here flow 
from the zinc (z) through the electrolyte to the iron (1). To 
find the P. D. between P and Q, where, to fix our ideas, we 
take P and о as points on the copper conductors attached to 
the electrodes, as shown, we have to take a unit of positive 
electricity, by any path whatever, from P to о, and determine 
how much work has been done in the process. If the unit 
is taken from о through the iron plate to P, the P. D. is 
given by the sum of the E.M.F. of a brass-iron voltaic 
couple and the rise of potential along a small length of a 


Fra. 6. 


stream line, such ав A B. If the unit is taken from о through 
the zinc plate to the brass, the P.D. is the E. M. F. of a brass- 
zinc couple lessened by the drop of potential along a long 
cases the 
resultant P.D. should work out the same. If, however, the 
iron-zinc couple is reversed, the P.D. between P and d will 
be given by the sum of the E.M.F. of a brass iron е апа 


е 


912 


THE ELECTRICAL REVIEW. volo. Mo. 1160, Dzomwpma 8. 16 


the rise of potential along a long length of stream line, such 
as C D E, or, what comes to the eame thing, the E.M.F. of a 
brass-zinc couple lessened by the drop of potential along a 
short length of stream line, such as A B. The resultant 
P.D. in this case is clearly greater than in the former case. 
In case (a) of the experiment described just above (Sec- 
tion 4, fig., 5), there is a great crowding of steam lines 
round the iron speck, and all are concentrated within quite 
a small volume (fig..7), hence for all positions of the speck, 
the P.D. between P and о is the same. As, however, the 
speck becomes enlarged, the stream lines spread out to some 
distance, and therefore the P. D. between P and о depends 
on the relative position of the plate, o, just as it did in the 
original experiments quoted. 


( To be continued. ) 


THE ADVANTAGES OF LONG FILAMENTS 
IN INCANDESCENT LAMPS. 


WHEN it was recognised by Edison and his co-workers 
some 20 years ago that the incandescent lamp was not 
euited for series work, but should be run on multiple constant- 
potential circuits, it was at once seen that these constant- 
potential circuits should be of as high a voltage as lamp 
construction would permit in order to make possible the 
distribution of the current over any reasonable distance 
from the dynamos, After considerable experimenting it was 
found possible to make lamps of a resistance high enough 
to withstand 100 volts, and this, with a margin of a few 
volts for full measure, making it 110 volta, came to be the 
standard recognised pressure of incandescent circuits. 

Daring. the 20 years since that time the incandescent 
lamp has been the object of as elaborate investigation and 
experimentation as any other one product of the mechanical 
arts, an enormous amount of time, money, and labour having 
been spent in its development, and with no mean results ; 
but even at the present day, although lamps can be made for 
240 volts, difficulties are encountered in making as good a 
lamp for the original standard pressure of 110 volts as can 
be made for lower pressure. 

One of the difficulties in the way of raising the voltage of 
incandescent lamps may be illustrated as follows :—A:suming 
that the lamp is to be of 16 c.P. and of 8:5 watts per candle, 
its total consumption of power will ba 16 x 38:5, or 56 watts. 
If burned on a circuit of about 56 volts this power will 
rcquire 1 ampere, and the resistance of the lamp filament will 
have to be about 56 ohms. If, however, it is to burn on a 
circuit of 112 volts the power can only be kept down to 
56 watts by cutting down the current to q ampere ard the 
resistance of the lamp will have to be raised to 224 ohms. 
. Thus it will be seen that doubling the voltage increases the 
necessary resistance four times, which is in accordance with а 
general law of purely resistive apparatus that the resistance 
must be varied as the square of the pressure to maintain the 
absorbed power constant. If the рз designed for a 
220-volt circuit the current will have to be reduced to about 
+ of an ampere and the resistance will have to be raised to 
the extremely high value of practically 900 ohms to give the 
ваше economy of current. As the resistance of the carbon 
falls with increased temperature, the resistance cold is 
practically twice this, or, in the last case, 1,800 ohms. 

The only way to obtain the high resistances of from 200 to 
300 ohms n for lamps of 100 to 120-volt circuits is 
by using either a material of high specific resistance or of 
great length and fine diameter. Extended experiments in 
the direction of finding a suitable material of high specific 
resistance by means of incorporating more highly resistive 
substances with carbon, or otherwise, have nniformly proven 
in vain, the only material as yet found available being carbon 
in two of its allotropic forma. One of these is a variety 
similar to very dense charcoal, and formed by the carbonis:.- 
tion of the original cellulose thread of which practically all 
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filaments nowadays are made. This form is known by lamp 
makers as “base” carbon. The other ів a form of carbon 
closely resembling ordinary graphite. ; 

All lamp filaments must contain as а foundation a central 
core of the former, or base ” carbon, filaments constituted 
wholly of graphite being impossible to make, since the 
graphite can only be obtained in the filament form by 
depositing it upon a skeleton structure of base carbon. 
This deposition is done by means of what is called the 
“ flashing " or “treating” process. The carbonised cellulose 
thread is raised to high incandescence by electric current in a 
chamber through which is d a current of gasolene 
vapour. The white-hot filament decomposes the hydro- 
ron vapour, depositing the carbon as graphite upon its 
surface. 

The “ base" carbon has about sir times the specific re- 
sistance of the graphitic carbon, so that filaments consisting 
wholly or largely of the former can bə made much shorter 
and thicker for the same resistance than those containing a 
greater tage of graphite. Unfortunately, however, 
the * base" carbon is much poorer in the qualities of 
economical light emission and life. This is not due, as 
many suppose, to any difference between the light-giving 
powers of graphite and charcoal; in fact, it is generally 
admitted that all substances, no matter what their oolour, 


White, gray, or black, shine with the same intensity when 
raised to the sama temperature of incandescenoe. But the 


graphite gives to the surface of the carbon a gray, metallic, 
steel-like appearance which can be plainly seen in all new 
lamps, and this gray surface, in conformity with a general 
law of physics, radiates much less heat when raised to a given 
temperature than does a dead black or sooty curface such as 
that of the “ base” carbon or that of an old lamp in which 


vy 
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the surface of the graphite may have been reduced to the 
charcoal form. A filament, therefore, with a metallic gray 
surface requires less energy to supply this heat waste and 
raise it to the proper temperature of incandescenoe, such, 
for example, as to radiate 1 C.P. for every 34 watts supplied, 
hence the superiority of the graphite for the economical 
emission of light. | 

Another superiority of the flashed or treated filament is 
mechanical. The graphite tube or sleeve which surrounds 
the base carbon is more dense and stiff than its central 
core, and hence holds the filament more rigidly а 
vibrations which tend to throw it against the glass, and also 

revents it from sagging when the lamp is burned in a 
her zontal position. The graphite tube, deposited as it is at 
a high temperature, is a good resistant of the dieintegrating 
effects of heat, and maintains the filament probably after the 
core of “base” carbon within it is broken down, thui 
greatly prolonging the life. 

As stated above, the graphite is a good conductor of 
electricity as compared with “ base” carbon, and hence if 
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much of the cross section of the filament is graphite the. 


diameter of the whole will have to be small and the length 

eat, in order to obtain the necessary 200 or 300 ohms. 

e greater the amount of graphite and the less the amount 
of "base" carbon the better is the lamp for reasons pointed 
out above, and the general rule may be laid down that for 
а given voltage a lamp with a long filament is better than a 
lemp with a short filament, provided—and this is an 
5 n provision the long filament is properly sup- 


From the inception of the industry until a few years 
ago most incandescent lamps had filaments of the plain loop 
or horse-shoe type, such as is shown in fig. 1 of the accom- 
panying cut. The filaments were thick and short, and little 
or no treatment was employed. As the superiority of the 
longer type gg i Lal the filament was given a loop 
or coil which allo its length to be increased without 
enlarging the bulb, and its рове of graphitic low 
resistance carbon to be increased with it, so that this filament 
took the familiar form shown in fig. 2. A variation upon it 
Was 7 0 ed of more E pied A the coil, 

While this form is still made, it is largely giving way to 
another type developed by increasing the diameter of һе 


coil and anchoring its lowermost point as illustrated in fig. 3, 


this being known as the oval anchored type. This allows a 
further increase of the length and percentage of low resist- 
ao п hite and is made in spite of several disadvan 

ne o 


these is the impossibility of prece y anchoring the 
filament during the process of flashing so that unsupported 
this process cannot be carried on at as high a heat as is 
desirable without badly warping the filament. The graphite 
deposited is more dense and stable with the higher tem- 
peratures of flashing, which cannot bs obtained on the oval 
anchored filament. The cement used at the anchored point 
also causes trouble. This point being distant from the glass 
| supporting the anchor wire and being heated in two directions 

and cooled in only one, rises to a high heat, throwing off 
gases within the bulb, which oombine with the carbon on 
the- surface of the filament to darken the latter, thereby 
tending to spoil the metallic gray finish which gives the lamp 
a high efficiency by reducing the amount of energy neces- 
sary to maintain the filament at the proper temperature, as 
pointed out above. In spite of these faults, however, the 
perfected oval anchored type is far superior to its prede- 
cessors, solely because a greater proportion of the filament’s 
bulk is of the purer, denser form of carbon. 

A further step in the support of long filaments is taken b 
making the filament in two pieces connected in series wit 
each other, as shown in fig. 4, which illustrates what is com- 
monly known as the donble filament type. This double 
filament consists ically of two 8-c.P. 50 to 60-volt fila- 
ments oonneoted in series with each other by means of a 
short piece of wire bedded in the glass and cemented at ita 
two ends tively to one end of each filament. In this 
lamp there 1s no oval ooil to twist out of shape and short 
circuit on itself. The loop shape of the two filaments allows 
the deposit of graphitic carbon to be made at a higher tem- 
perature, making it dense and hard and durable. 

For high voltage lampe, that is, those intended for 200 to 
240-volt circuits, mechanical difficulties of course arise in 
making and supporting filaments of twice the length and 
half the oroes section of those for 100 to 120-volt lamps. 
The result is that com ively little or no “ treatment 
can be applied to such filaments without making their resist- 
ance too small, which accounts for their failure to equal 
100 to 120-volt lamps in the qualities of efficiency and 
longevity. S:ill other expedients of support have to be used 
with these high voltage filaments such, for example, as 
anchoring two points, &c. 

An idea of the proportions of graphitic іо “ base carbon 
in modern 3 1-watt, 16-0. P., 100-volt lamps can be gained 
from the fact that lamps of the oval anchored type are treated 
down to approximately one-third of the original resistance 
of the base of the filament, whilst those of the double filament 
type are treated down to leas than one-quarter of the original 
resistance, this reduction being accomplished by depositing 
a tube or sleeve of сарш carbon with а thickness of about 
one-tenth of the diameter of the finished filament, thus 
making about one-third of its cross-section graphite, the 
inside four-fifths diameter, or two-thirds cross-section being 
“ base carbon. 


RETURN FEEDERS FOR ELECTRIC 
| RAILWAYS. 


(Continued from page 223.) 


By means of the graphio construction explained in the 
previous article, the sections of the cables can be readily 
determined for any given series of points of connection. 

We shall discuss the method by the help of an example. 
Let the length of the line as in previous examples be 18 
kilometres ; the total current supplied 540 amperes, and the 
number of points at which the current is delivered, 18. Let 
the return cables be connected at 8, 9, 12, and 16 kilometres, 
and let there be also an end cable. The distribution of 
current under these circumstances is represented in fig. 4. 


As has been already shown, the cross-section s, of the end 
cable is proportional to its distance from the nearest 


intermediate cable, в, 8, : 2 (s) = 2 : 18; and 
8 = 2,700 x 15 = 800 mm’, We obtain this section by 


drawing from the connecting point, 16, on the diagram, а 
straight line parallel to the diagonal A в of the rectangle 
A E R O, till it cuta the side E R; the length k B cut off is 
the required section. 
To obtain the section of the nearest intermediate cable, 
draw a endicular through the point 16 to cut the 
bola in t int E. Assume for the moment that the 
ine ends at 16 kilometres; then the total section required 
in this case is represented by the line Ei Ri, and we obtain 
the section of the end cable b a construction similar to that 
given above, $.e., draw from the point of intersection of the 
12-kilometre line and the line 4, Ei, a line el to the 
diagonal A, BI. Bi the point of intersection of this diagonal 
with the line E, B, gives the lower limit of the line, F, B, 
representing the section of the first intermediate cable. 
The lines representing the sections of the remaining cables 
are obtained by y similar constructions. The sections 
obtained for the end cable, and the 16, 12, 9, and 8 km. 
cables are 800, 800, 700, 675, and 225 mm? respectively. 
It is now necessary to prove that the lengths F, Ei, Fa Е, 
‚ e . o . have the cross-sections required to draw off half the 
current in their respective sections of the line. Since currents 
which the cross-sections E B + Fi E,, E, В, + Fa E, and во on, 
draw off are equal, the lines (Е в) and (F E) must be propor- 
tional to the respective lengths of the cables. If we denote 


~ 
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the total length of the line by L, and the length of the cable 
connected to the point next to the end by і; the equation 


2 ic 
1 2 > F 
to the parabola gives (2 = $; hences = 2 LK A 
and since 2 (s) = - it follows that 
2 (s) 


13 
Now, from the figare 
| ЕВ + F, E, = У (5) — 8 


=2@ {1-43} 


L? — | 
= Ў (s) 12 ° 
But by construction 
— 1 
E B = 2 (з) - 5 
Th ꝛefore 


L? — 12 L — 1 
mnm = 2 C0 Is x9. | 


(L + 1) (n — 1) L—1 
э) D - At 
L—l!((rL-1 
2 (з) E i -1} 
L—l l 
2 (s) т: I. 
If now we find the ratio of Fi Е, to E B, it is 
Fi E, 
E B 


That is to say, the lines F, Е, and E B on the diagram are in 

the ratio of the lengths of the cables which they represent. 

a similar proof can be applied to the lines F, Bz, and E, Bi, 
£0 OD. 
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This demonstrates that the construction in fig. 4 gives the 
correct cross-section of each cable. 

The construction just explained for findiug the cross- 
sections of the cables when the points of connection to the 
line are given, may also be applied to solve the converse 
problem, namely, when the cross-sections of the cables are 
given, to find the points at which they should be connected 
to the line. The solution of this latter problem is of 


"a portanoe when commercial standard sections have to be 


We shall show how to apply the construction to the case 
in which all the return cables have the same cross-section. 

Let the total orogs-section of the cables be, as before, 
2,700 mm? ; and let five return cables all of the same cross- 
erection (540 mm?) be made ure of. The line E R, fig. 5, is 
divided into five equal parta, at the points Bi, Ba. Bs. B, 

Through the point в, a line в, к, is drawn parallel to the 
diagonal л в. R., the point of intersection with the line a, 
gives the point of connection (14:26 km.) of the first inter- 
mediate cable. 

To obtain the point of intersection of the second cable, 
draw the line к, B, parallel to a 0; through the point of 
intersection with the bola р, draw the line P, А, parallel 
to a E, then project the length в, B, on to the line k, R, 
From в,! draw a line parallel to the diagonal a, R, to inter- 
sect A, P, in K,l. The line k, B, drawn through K,! parallel 
to E R gives the point of. connection к, of the second inter- 
mediate cable. By continuing this construction the remaining 
points of connection K, and к, are found. 

The unsymmetrical arrangement of the points of con- 
nection obtained, shows that it is not advisable to make use 
of return cables, all of the same cross-section. To get the 
most uniform distribution of the points of connection, 
the cross-sections of the intermediate cables should be made 
proportional to the lengths of the cablea, the end cable being 
half the cross-section obtained by this rule. 

This assumption is made in the second construction on fig. 5, 
and the cross-sections thus obtained are 150, 300, 450, 600, 
750, and 900 x 4 = 2,700 mm’; the points of connection 
being at 3, 6, 9, 12, 15, and 18 km. 


V.—Tuk INFLUENCE OF THE ARRANGEMENT OF THE 
Pornts oF CONNECTION ON THE VOLUME OF 
CoPPER REQUIRED. 


We shall now proceed to determine whether, in the cage - 


of an unsymmetrical arrangement of the points of connection, 
a greater economy in oopper is secured by crowding the 
points of connection towards the beginning or towards the 
end of the line. 

Let us consider a line of length, L, to which currents are 
delivered at n places. To make the investigation as simple 
as possible, let us assume that there is an end cable and 
only one intermediate cable, which is connected to the line, 
at а distance of m currents in one case from the beginning 
of the line, and in the other case from the end of the line. 

The distribution of the currents in the two cases are 


evident from the adjacent diagrams (fig. 6). In the first 
case the current which the intermediate cable takes off is :— 


C n — т т 0 
E 12124. 


n 2 2 2 
The current in the end cable is 
(uui PA COMES 
i n 2° 


Since the lengths of the cableg are = (n— m) and L. 


es y 5 (n—m) en — т), 
= 2 R K A 
K A 
and „ _ CLM 
7 2nKA 


oe 
G- 7 


Ьб 
E 


- . 


= a — 
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From these we obtain the volume of copper : 


cL? (n — my сї? 
vi = te оо = SE ) 
2 mn K A 2 n K A 
C L? 


[ (п — m) 
2M KAI п +m}. 


In the second case the current which the intermediate 


cable draws off is, 
саве 
ТЕ | 2 
The current in the end cable is 
e umm 
Се = 3 


Since the lengths of the cables are E т and LI the crose- 


sections are 


Ju м 
fk KA 2 um K A 
on — т 
Р n 2 (un m) 
Жы: KA ZnKA 
From these we obtain the volume of copper : 
0 L n , cL? (п — m) 
Ve = F771. $t 2. eee „ бий, 
РОЛ ИЕА 2nK A 
CL? * | 
= ----— | n-m}. 
2пкА n 


An inspeotion of the expressions within brackets will show 
that Vi = Үз. | 


It is therefore a matter of indifference, as far ав economy 


of copper is concerned, whether cables are connected nearer 
the beginning or nearer the end of the line. It will be 
found, by similar reasoning that this result is quite general 
for any number of intermediate cables. 

As an example, let us consider the 18-kilometre line dis- 
cussed above. Lt us assume that besides the end cable, 
there is an intermediate cable connected in the first place at 
15 km., and in the second place at 3 km. 

In the first case, the current passing through the inter- 
mediate cable will be 

сь = M + * = 270 amperes. 
The length of the cable is 15,000 m., and therefore the 
cross-section is | 
nim 270 x 15,000 
| - 60 x 80 
The volume is 2,250 x 15 = 38,750 den.. 
In the end cable the current is =. =: 45 amperes, there- 


fore the cross-section 
_ 45 x 18.000 


| e= — 60 x 30 
and the volume 450 x 18 = 8,100 dom“. 
is therefore 41,850 don.?. 

In the second case, the current in the intermediate cable is 
90 , 540— 90 
2 2 
the length of the cable 3,000 m., and the cross-section is 
therefore | 


= 2,250 mm’, 


450 mu. , 


The total volume 


Ck = — 270 amperes; 


270 X 8000 = 450 mp 
fo 60 X 50 


Sk = 


The volume is 450 x 3 = 1,350 den. 


In the end cable the current is 
225 x 18.090 
60 * 30 
and the volume 2,250 x 18 = 40, 500 dom. 
The total volume із 41,850 den, the same as in the first 
case. 
The formula for the volume of copper obtained above, 


namely, 
CL? { m? 
Ү == ——_ 4 -— 
2 N K A ?L 


8e 


= 2,250 mu, 


£n—ml, 


has a minimum when the expression within braokets is a 
minimnm. | 

If we diffzrentiate this expression with respect to m, an 
equate the differential coefficient to zero, we get 


2т=п, ог, 


This means that the quantity of copper rquired is a 
minimum when the cable is connected to the middle of the 
line. In this case the intermediate cable takes a current cf 


3 = 270 amperes, and each end cable 4 = 185 amperes. 


The cross-sections are then 


270 x 9.000 | 
— — —— ¹w-u M -a — 2 
135 x 18,000 | 
UIE — rite B E E UNI ER cr gr EE S, L. 3 
The total volume is 
v = 1,850 x 90 + 1,350 x 18, 
= 86,450 дош, 


that is, considerably smaller than in the unsymmetrical 
arrangements. | 

In the unsymmetrical arrangements the maximum potential 
difference in the rails is 8:4 volts, while when the cable is 
connected to the middle, it is only 8 volts. 


(To be continued.) 


BOARD OF TRADE REGULATIONS. 


Ix а recent issue of an esteemed contemporary there appear 
some interesting notes on the above subject. The writer is 
of opinion that station engineers have no right to fix the 
“ standard pressure at the maximum pressure allowed by 
the Board of Trade. The regulations are perfectly clear upon 
this point. Regulation Al вбаќез: —“ Тһе pressure of a 
supply delivered to any consumer shall not exceed 250 volts 
at any pair of terminals, except with the express approval of 
the Board of Trade, such approval will only ba given for 
special purposes, &. To this rule there is no exception, 
and the sooner station engineers learn to fix the standard 
pressure so as to allow of the 4 per cent. variation without 
exceeding the maximum, the less trouble they will have 
when the day of visitation by a Board of Trade inspector 
arrives. Another note deals with three-wire alternating 
distributing systems, and says that Many engineers have 
considered that a 2 x 220-volt alternating current three- 
wire system comes within the category of high pressure 
supply.” While, as the writer saya, this applies to the dis- 
tribution it cannot apply to two service cables, one connected 


to an outer and the other to the middle wire, provided the 


latter is earthed and that the other outer is not carried 
into the house. 

In referring to Prof. Fleming's report to the Douglas 
Town Council, some adverse oriticism of the- Professor's 
opinions is given, and we are inolined to agree with the 
writers remarks. That perfectly satisfactory high voltage 
incandescent lamps can now bs obtained in open market of 
all reasonable candle-powers is well known, and we think 
that far too much importance is attached to the 5 O. p. lamp. 
How many people want these lamps even when they can 
obtain them? We believe station engineers will agree with 
us when we say that the demand is very small indeed, and 
when used they are frequently run two or three in series. 

The much discussed question of fire risk and premiums is 
referred to in а further note. That all the insurance offices 
ought to reduce the premiums in case of eleotrically-lighted 
premises goes without saying, and although bad wiring has 
resulted in a few cases in an outbreak of fire, it is question- 
able whether any electric wiring has been half as bad as the 
gas pipes which are laid in the majority of houses. Small 
compo pipes kinked and badly jointed, run promiscuously 
under floors and behind plaster in positions where nails may 
be most readily driven through them, and are absolutely unpro- 
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tected, cheap fittings with leaky cocks and badly cut screw 
threads, to ray nothing of the highly dangerous 

chandeliere, and the thonsand and one other oddments go 
h up а system about as dangerous to life as it can 


There is no doubt that the ignorance of fire office 
inspectors in the early days must be held to be ey 
responsible for the present high rates for insurance. e 
majority knew little or nothing of the subject of electric 
lighting and were no doubt afraid of it. 

Unfortunately all the chief offices are allied, and con- 
sequently to do as our contemporary advises, viz., to refuse to 
take out a policy with any office which will not make a 
reduction, would mean ignoring those offices which are 
financially sound, and possibly insuring in some office whose 
financial position is problematical. Now that the electric 
lighting of premises is so popular, we hope that the insurance 
companies will take the matter into serions consideration, 
and in common justjce reduce the premiums for all properly 
wired electrically-lighted premises. 


THE “LATENT DANGERS” OF ELECTRICITY. 


Br W. 8. HEDLEY, MD. 


DURING an inquiry кеш held before the Bradford city 
coroner, respecting a case of death from electric ehock, the elec- 
trical engineer of the Bradford ion is reported * to 
have said that there are “ latent dangers ” (in electric lighting 
currents) “not yet fully realised." To me it appears that 
such a statement is calculated needlessly to alarm and 
seriously to mislead a certain section of the public. In point 
of fact the conditions under which electric lighting currents 
are likely to prove dangerous are fairly well understood ; and 
from the occurrence of such conditions the ordinary user of 
electric light is securely and efficiently guarded. The 
witness in question preceded his very disquieting announce- 
ment һу explaining that the deceased could not have received 
more than 225 volts, whilst the current was not generally 
fatal under 1,600 volts. It is not my present purpose to 
discuss the details of this case, nor to allude to a point which 
at once suggests itself, viz., that given a voltage of 225, and 
a three-wire system, and a leakage to earth on one of the 
outer wires (was this the “latent danger " darkly hinted at 
in the Bradford circuit ?) it is possible to receive a shock at 
450 volta. 

Leaving this particular instance aside, it might be 
expected that in any such case an expert witnees would 
explain that factors other than voltage, not less important 
and equally well understood, enter into the question. It is 
to intensity of ourrent as measured in ampéres rather than 
to mere voltage that attention may be usefully directed. Of 
course it is true that, other conditions remaining the same, 
danger to life increases in direct proportion to the electro- 
motive force. But it is because these “other conditions 
vary 80 widely that the effects of given voltages are so 
different. The duration of contact, the nature of the 
contact, ita superficial area and position, the condition of the 
skin, the periodicity of the current, are amongst the chief 
factors to be reckoned with. 

Kratter found that one short application of an alternating 
current at 1,500 volts did not always kill either rabbits or 
guinea-pigs. Yet much lower voltages have often proved 
fatal to man. It may be remembered that in one of the 
exhibitions at Kensington (the Fisheries ?) a man was killed 
from a direct current Hochhausen machine, the voltage of 
which did not exceed 500; and the present writer has on 
former occasions quoted in the ELECTRICAL REVIEW instances 
in which voltages considerably under 500 have caused death. 

With reference to duration of contact, experiment has 
shown that currents easily borne by an animal when 
momentarily applied, were fatal wien the application was 
prolonged to 5—10 seconds; and this is exactly what might be 
expected, for reasons. both physical and physiological. It 
is obvious that the larger and better the contact, the greater 
the current. The condition of the skin with reference to 


* Westminster Gazette. 


moisture, or any breach in its continuity, comes to be a point 
of the highest importance, inasmuch as the epidermis is the 
great insulator of the body. The diminution of skin resist- 
ance (increase of current) by wetting is a familiar fact. 
This oocurs (1) by water, a fairly good conductor, getting into 
the interstices of the akin; (2) by the formation of a good 
conducting joint due to a layer of water being interposed 
between the contact and the skin. The position of contact, 
$.6., the points of entrance and exit of the current, in other 
words, the direction of the current’s path through the body, 
is obviously of material consequence; for instance, does the 
heart lie in the line of greatest current density? Under 
such various conditions of contact it is not to be wondered 
at that, with a given E.M.F., the current received and the 
effects thereof must within a very wide range. It 
would indeed be remarkable were it, otherwise. 

In this connection it may be remembered that when, a few 
years ago, it was proposed to raise the limit of low pressure 
supply, & conference on the subject was held, under the 
auspices of the Board of Trade, and discussion was invited. 
On that oocasion it was claimed by several of those present 


that they had received harmless shocks from what were then 


considered to be high pressure circuits. One gentleman 
asserted that he had felt no ill-effecta from а 600-volt shock. 
The present writer, commenting upon this at the time, 
wrote as follows * :— 


“In view of the fact that so much depends upon contact 
and the manner of taking a shock, that little or no 


information was given on this point, it is difficalt to form 
ап opinion from such a statement. Did the gentleman in 
question touch one pole only of a 600-volt circuit? If во, 
what was the earth insulation of the other pole? Was his 
body in coatact with the earth? Or, presuming that he 
simultaneously placed one hand on each pole of the 600-volt 
circuit—what was the surface area of skin contact, and what 
the condition of the skin? In the absence of information 
on such pointa, the statement referred to cannot be considered 
to have any real value. Had the surface area and condition 
of the skin been favourable for a low resistance contact, it 


is more than possible that the Open in question might 
ere this have been ‘put to 'in a sense other than an 
electrical one.” | 


It is scarcely necessary to add that, had such a catastrophe 
unhappily occurred, ita explanation might better have been 
sought in Ohm's law than in the shadowy hypothesis of 
“latent danger." 


ACCUMULATORS AND VEHICLES. 


THE question must be very prominent in the minds of many 


as to whether electric accamulators are of the slightest use 
for the ulsion of vehicle. It is true t motor 
cars which depend upon accumulators make an occasional 


brave show in the streets of London; and one follo in 
the wake speedily realises the difference betwen that an 
oil car. But the prevailing notion is that accumulators are 
more or less experimental, and that we may have to wait some 
time before we obtain a really practicable electric motor 
vehicle, Although we cannot wholly coincide with such а 
view, there is, judging from recent experience, a certain 
amount of reason in that attitude. The performances of the 
London Electric Cab Company and the Electric Omnibus 
Company have done much harm to electrically-propelled 
vehicles of the self-contained type. The first-named 
concern was brought on to the market with a great 
blare of trumpets, and the P per rapidly, if not eagerly, 
took up the venture, lectrically and commerciall 
it was unsound, and the criticisms which were advan 

at that time have been amply verified. It is quite true 
that an elaborate series of experiments were conducted 
by the engineers of the concern, and we firmly believe 
that a good deal of valuable information was thus 
obtained. But so far from the Cab Company benefitting 
from the experience which they obtained in this manner, 
and, selecting the best types of œl, they seemingly 
took up а cell which, according to their own tests, was quite 
inadequate to the needs of a cab service, Presumably, the 


* © Ourrent from the Main,” by W. В. Hedley, M. D., (Lewis). 
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reasons that led the directors to adopt this accumulator were 
the somewhat handsome terms for maintenance offered by 
the accumulator company. Whatever the reasons may have 
been, it is said that the conditions of maintenance were 
not fulfilled, and with the absolute failure of the acou- 
mulators it was only a matter of time before the cabs 
were taken off the streets. An inquiry into the exact 
circumstances surrounding the flotation of this company 
would probably reveal some very disagreeable features. 
We do not for the moment pro to enter into such an 
investigation, but it should not be overlooked that this 
company paid for a form of gearing more or less 
valuable, practically £21,000, and on the top of that it 
entered into an agreement to pay a royalty of £4 per cab for 
the use of a controlling device. Without an accumulator all 
these patents, for which such handsome sums had been paid, 
were not able to be жо! into practical operation. 
The Omnibus Company, which was formed to propel 
"buses by electricity, had a racted but inglorious exis- 
tence, and it is doubtful if this concern, in the whole 
of its somewhat lengthy life, has left any data that can 
be of real value in future work. The disastrous resulta 
that have attended these schemes are likely to have very 
material influence upon future attempta to introduce electrio 
cabs ; and yet it would be exceedingly unfortunate both for 
the public and the electrical industry if any dr sound 
concern were to meet with no support on account of former 
failures. The investing public, owever, has а long memory, 
and it is oertain that any scheme which pays heavily for 
реш rights, and is thus under the necessity of providing a 
arge capital will meet with very little support. In Paris and 
America, particularly in the latter, a certain degree of 
success has attended the efforts to introduce a public service 
of electrically-propelled vehicles, and even within our own 
shores some of the moet important and far-reaching results 
have been obtained in accumulator traction. We refer to 
the electric line at Birmingham, and though it is more or 
less an open secret that the maintenance figures obtained 
are most remarkable, there ie, for some reason or other, 
a difficulty in persuading the owners of the system to 
poua actual results. This is particularly unfortunate, 

use this line is commonly credited with being the most 
expensive electric line in this country, or probably the world. 
Whatever may be the ultimate outcome of the New York 
electric cab service it seems that, financially and  elec- 
pina d notable success has been achieved. Ouriously 
enongh, the commencement of the service in New York was 
almost contemporaneous with that of London. Probably the 
first efforts of the New York people were a little more 
modest than ours, for they started with 14 vehicles, and this 
has been gradually increased to 200 in actual operation. 
Later reports show that something like 2,000 vehicles are 
baing constructed to operate in New York alone. Although 
one cannot attach much significance to financial operatione, 
it is certainly worth mentioning that shares which oost £20 
in 1897 now stand at £97. Bat what is of paramount 
importance to all interested in electrically-operated vehicles 


is the fact that a dividend of 8 cent, has been 
paid on the preference, and a dividend of 2 per 


dent. on the ordinary shares Surely if it is possible 
for an electric cab company to be electrically and finanoially 
successful in a city like New York, which is notoriously badly 
paved, how much better should such a service be in 

ondon. When we consider these figures one cannot 
help feeling indignant that there has been so much 
wasted effort in this country. It is extremely probable that 
attempts may be made in London during the next few months 
to start a new electric car servioe, and if that is the case, we 
would offer a word of advice to the promotors :—“ Do not 
suggest on that will involvea large capital outlay. keep 
down the vendor’s price, and be sure of a satisfactory 
accumulator before making a start.” Unless these conditions 
are met, we may be sure that any new attempt to start 
electric vehicles will receive but scant consideration. 


=== === 


GREENOCK ELECTRICITY WORKS. 


THE new municipal station at Greenock was formally opened 
on Thursday last week, the current being switched on by 


Mm. Cameron, wife of Bailie Cameron, convener of the 


Electricity Committee, 

In an introductory speech, Bailie Cameron stated that the 
Corporation obtained a provisional order as early as 1883, 
but did nothing with it. A small committee was appointed 
about three years ago, urged on by the applications of two 

rivate companies for powers, but even then nothing was 
ds antil the Board of Trade threatened to admit a 


company. | | 
About a year ago, acting on a report by Mr. Teague, of 
Paisley, the Corporation took охша towards erecting а 
supply station, and appointed Mr. S. E. Fedden, electrical 
engineer, who pr on the work so rapidly that it was 
5 ready for the opening in seven months and ten 
aya from the commencement of operations, a period said to 
be the shortest on record. Already applications for 8,000 
glow lamps have been received, while there are 44 arc 
lamps in use for street lighting. The plant consists 
of two 60-kw. Silvertown dynamos coupled tandem to 
a Belliss two-crank compound engine, and one 180-K w. 
dynamo coupled to a three-crank engine, while a similar 
180-Kw. set is about to be put down. The boilers are 
of the Babcock-Wiloox type, two in number, with provision 
for four more, and there is a 5 of 804 Tudor cells. 
The whole of the mains were laid by the Callender Cable and 
Construction Company, while the India-rabber, Gutta-percha 
and Telegraph Works Company were the principal oon- 
tractora, and supplied the generating plant, switchboard, &c. 

The Oorporation has instituted an exhibition of electrical 

apparatus near the works, which was opened on the same day. 
п. the evening the Provost, Magistrates, Town 
Council, and a number of visitors were entertained at 
a dinner given by the contractors, at which Mr. W. E. 
Gray, of the Silvertown Works, presided. The 
usual toasts were honoured and a number of interesting 
Speeches were delivered. Provost Wood, of Partiok, 
escribed the difficulties with which his Council was con- 
tending in connection with the proposed electricity works ; 
the trouble is due to the dust destructor with which the 
station is to be burdened d la Shoreditch. The Provost 
remarked that even if Partick is some day swallowed up by 
Glasgow, Mr. Chamen would be sure to want a generating 
station in Partick. In reply, Mr. Chamen raised no objec- 
tion to inheriting the station if it was like tbe ome 
at Greenock, which he most cordially approved of; 
but as for the destruotor—words evidently failed him 
He had been to Shoreditch, and seen the ooal heaps 
in the boiler house, which he was informed were drawn 
upon every night. Even a dead donkey had been destroyed 
there, but this class of fuel could not be relied upon in 
Glasgow, thoggh there were plenty of donkeys there who 
ought to be dead. : 
` Mr. Bryson, of Leith, whose station was equipped by the 
same contractors, agreed with Mr. Chamen both with regard 
tothe excellence of their work and on the subject of dust 
destructors. 

In toasting the contractors, Bailie Cameron remarked that 
the fulfilment of the contracts exceeded the promises made, 
and the time originally fixed for opening the station had not 

et arrived. There had been no disputes or migunderstand- 
ings whatever. Messrs. Gray and Oallender feelingly 
acknowledged the compliments, the latter remarking that he 
was unaccustomed to them, while both expressed their admi- 
ration of Mr. Fedden’s energy and skill, Mr. Beat, who 
carried out the work for the Silvertown Company, came in 
for a good share of praise, which all who are acquainted with 
him know to be well merited. The company broke up at a 
late hour, after spending a most enjoyable evening. 


CORRESPONDENCE. 


Signalling Without Contact. 

I must thank Mr. Pigg for his very kind and appre- 
ciative remarks, which, coming from а gentleman who has 
made so special a study of his subject as the author of 
* Railway Blook Signalling,” are particularly gratifying. 
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Mr. Pige's only adverse criticism is due to an extra- 
ordinary oversight in my paper, for pointing out which I am 
mach obliged to him. The switch levers in the signal-box 
would necessarily have to be interlocked with each other and 
with the point levers, as all signal levers are now. All existing 
interlocking frames can be made use of without any altera- 
tion whatever ; it is only necessary to fix suitable insulated 
contacts on the present levers, or, as was done at New South- 
gate, to actuate independent switches by the levers. This 
point is referred to in my letter in your issue of November 
24th, and in an article оп “ The Fog Signalling Problem," 
that ap in Transport on November 17th. For new 
work the interlocking might be either electrical or purely 
mechanical, as preferred. 

* C, M. J.” really is not fair; in bis first letter he set forth 
numerous criticisms and questions with which I carefully 
dealt in my reply, and I asked in turn a few questions, to not 
one of which he vouchsafed an answer. I, therefore, 


ing 
letters in a word is a gauge of the time needed to identify it. 
In either cage the complete picture impresses itself on the eye 
as a whole, and when well known is identified in a flash. 
Independently of this consideration 30 per minute is some- 
thing like double the possible. Suppose a train passing 
through one block section with four signalling positions per 
minute, and that at each position a double number is taken, 
there will thus be eight road numbers and eight semaphore 
шен ог 16 е letters,” forming four ‘ words” or 
ictures of great simplicity per minute. 

j I can assare “ б. М. J.” that I have not the very 
slightest “objection to the quotation from Sir George 
Findlay ;” but if the great improvements in that system 
(the use of detonators) “ that of late have taken place ” have, 
as seems to be inferred by “С. M. J.,“ taken place subse- 
quently to vrl rear of Sir G. Findlay’s praise, why 
were they introduced after the system had been blessed in 
its former state? | 

It now appears that it isnot an electrician but a teacher 
from an infant school that will have to travel on an engine 
fitted with my apparatus to tell the driver (literally in the 
case instanced) that two and two make four, and to point 
out that two spots аге in the habit of changing colour both 
together from green to red and back, or, in the jast possible 
case of a circuit failing, that they are standing fixed—one 
green and the other red. Experienced engine drivers have 
told me that they would be thankful to have my apparatus 
on their engines, but they have never asked for the infant 
school teacher. | 

Now as to signals on the engine taking the driver's atten- 
tion off the road. I know that this is feared by some 
engineers, but, until experience has been had, the matter is 
confined to conjecture. To me, it certainly appears that 
signals given alwaya in the same spot on the engine and 
notified by a bell will monopolise far less of the driver'a time 
than signals that he has, in all kinds of weather, to look for 
high up in the air and pick out from large numbers of other 
similar signals disposed round about. 

“О, M. J.” is, of course, as much entitled to his opinion 
as to the best plan of indicating signals as I am to mine. 
am sorry I have not converted him, as I thought the back- 
view indicator would have met the case. The plan seems to 
me во straightforward and clear; every “atop” signal off is 
permission to go over the whole of the block section beyond, 
but no further. If you are free to go farther at the time 
you pass the distant signal for the next section, then you are 


then positively told so; otherwise, you prepare to stop at 
the end of the section you are on. 

If a wrong road number is given, whether through the 
default of the signalman or that of the apparatus, the driver, 
of course, as pointed out in my last letter, slows down and 
whistles for the right one. To give the number looked for 
in conjunction with the wrong road would need a mistake on 
the part of the signalman and a failure of the apparatus at 
the same timo. | 

In regard to single line working, I must repeat that I 
propose to operate the danger magnets entirely in duplicate 
with a current indicator on each circuit. O. M. J. s 
final question—“ How can the switches that would be 
required for throwing these electro-magnets ‘in’ and out 
be safely and efficiently controlled? — ie, coming as it does 
at the end of bis second letter оп a system based on the con- 
tinual manipulation of such switches, to say the least of it, 
somewhat astonishing! Does “0. M. J.“ think that a 
danger magnet must be equal to the field magnet of a good- 
siz d dynamo? As а matter of fact, the loss in each coil 
need not be as much as jth of a watt, or, the current equal 
to that rapidly made and broken in a small trembling bell. 

In conclusion, I may say that I am glad to find that 


. М, J.” can call anything of mine—even equations— 


simple. It would have been more in accord with the rest of 
his letter to have written м? for M,, and called the equation 


quadratic ! 
W. 8. Boult. 
December 2nd, 1899. 


Electric Cranes. 


In the first instalment of the very interesting article on 
“ Eleotric Cranes” which appeared in the issue of the 
Review for November 17th, a three-motor crane, built by 
Messrs. Carrick & Ritchie, is described and illustrated. 

Assuming that the hoisting and croas-traversing motors 
are reversed by the liquid resistances, it is difficult to see how 
the four cross wires are sufficient to make the necessary con- 
nections to both motors. The usual practice appears to ba 
to fit seven or eight cross wires, according to whether the 
electrical brake is series or shunt wound, andj if some of 
these wires can be dispensed with, it would be of great value 
to know the method of doing so. 

Would the able writer of the article in question explain 
how the trick is done in the crane he describes ? 


Н. W. W. D. 
[We are sorry to disappoint our correspondent ; but, of 
course, the statement referred to was a slip, and seven wires 


were used, three of them being hidden by the others.— 


Eps. Еко, Rxv.] 


Tested Lamps. 


I have read with interest, your correspondent’s letter under 
the above head in your last issue. Having had a large 
араг. оов with lamps, I think that І might safely give you 
a few of my results. 

I have found that some firms can make a very good 
100-volt lamp, whilst their 200-volt lamp is by no means 
во satisfactory. 

To obtain a parallel curve between the 100 and 200-volt 
lamps it would take a good deal more than a ‘7 increase 
on the watts per candle of the former. In many of the 
lamps that I have tested I have found that the current rises 
as the lamp burns, a fact that I cannot account for, unless it 
is that the gas which is left in the balb, owing to it being at 
а very low pressure, only gradually deposits on the filament. 

In testing lamps of various makes I have not selected those 
of the same efficiency, but taken them as they came and ran 
them for a certain number of hours. I found that the most 
efficient lamps were not necessarily English. 

I have been told that the Tested Lamp Company tupply 
many different makes. This being so, your correspondent's 
gugzestion cannot hold. e 

LÀ e *9 


Electrical Engineer. 
December 4th, 1899. 


In your current issue, a correspondent signing himself 
“English Electric Engineer," quotes the name of the above 
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company as having given үп vague and unsuitable infor- 
mation. Permit meto say that this must be a mistake, as no 
information, vague or explicit, has been supplied to you by 
any official of this company. 

Your correspondent misquotes an article which mabe in 
the Electrical Engineer of November 3rd, and makes other 
erroneous statements which it is no part of the duty of this 
“р to correct. 

The writer of the article in the Electrical Engineer, 
whom your correspondent accuses of making “ absurd" 
statements, is an engineer of some distinction, and fully 
capable of making an adequate reply to your correspondent 
should he consider an 5 necessary. 

Finally, it is asked whether the Electric Tested Lam 
Company is an agency for an American or Continen 
lamp? As this last paragraph verges on the libellous, I 
must ask you to publish my statements: (1) That the 
company in question is in no way connected with any lamp 
manufacturer, Englisb, American, or Continental. (2) That 
at least 95 per cent. of the company's business is in English 
goods of various makes. 

You will greatly oblige me by publishing this letter, and 
should you care to go further into the matter, I shall at all 
times be glad to furnish you will any information at my 


disposal. 
A. W. Gattie, 
Managing Director 
Тнв Exscraio "Testen Laue” Oompany, LIMITED. 
London, December 4th, 1899. | 


The Influence of Cheap Fuel on the Cost of Electrical 
Energy. 

In reference to your remarks on my paper, there is one 
point in which you are liable to mislead your readers. When 
you refer to the figures given at the end of my paper, which 
represent the actual cost of power at our Chelmsford works 
power station, you talk about them as optimistic, and then 
proceed to compare them with results obtained at Manchester 
and elsewhere. I would first remind you that the figures 
farnished in my paper are an actual copy of the log sheet 
for the 49 weeks immediately preceding the writing of my 
paper, and represent very accurately the actual results obtain- 
able from a modern power station which supplies power for 
a modern engineering works. The cole reason why they are 
better than the figures for Manchester, Bradford, and Leeds, 
or other lighting power stations, is that naturally the load 
factor of an engineering shop is an extremely good one, and 
that there are, of course, no distribution costs or losses to be 
included. : 

As regards the question of bituminous coale, which you 
state receive tardy recognition, I think you will find that 
engineers of power stations have for many years pest un- 
doubtedly been attempting to utilise the high calorific value 
of bituminous fuels. It is the extreme difficulty of doing 
this which has prevented any great progress being made. 
It has been found in practice that it is an extremely 
difficult matter to Е visible smoke being from time to 
time produced by furnaces burning bituminous fuel, and one 
of the objects of my р was to call strong attention to 
this fact, and to the desirability of attention being paid to 
the perfecting of the combustion chambers, which are abso- 
lutely necessary if we are to satisfactorily attain this object. 


R. E. Crompton. 


An Electrical Supply Question. 


In reply to the question in your issue of the Ist inst. re 
above, I think “Supply Company” will find that a com- 
pany.or Corporation are compelled by Act of Parliament to 
give a supply to all applicants within the township or 
boundary— whether the applicants have a private supply of 
current, or otherwise, providing they comply with the con- 
ditions of supply. 

Zero. 

[ We refer to this question in our leader pages this week.— 

Eps. ELEC. REv.] 


Three-Wire System of Distribution. 


In stating the advantage gained as regards saving in 
copper by substituting a three-wire for a two-wire system, it 


is argued, where & conversion of the kind is under con- 
sideration, that the capacity of the mains would be increased 
fourfold; and in your leader of the 24th ult. you state, 
when comparing the two systeme, that the weight of copper 
is reduced in the ratio 16:5. Surely this works out at 8:5 
in transmitting the same energy for the same distance, for the 
sectional area of two mains is halved, whilst a third is 
added having a sectional srea equal to one-eighth of their 
total. Of course, for the same percentage drop in potential 
the ratio 16:5 is correct, but then for the same distance 
double the energy is transmitted; therefore it would seem 
fairer to the three-wire system if, in comparing its advan- 
tages as regards mains with the two-wire arrangement, the 
faving in copper were always spoken of as five to eight. 
I. 


[This matter has been explained again and again. In 
comparing two systems of electrical transmission of power, 
the efficiency must be the same in both; if not. the reeult 
can be made whatever one pleases. This condition being 
fulfilled, the three-wire system transmits the same energy for 
the same distance with from у.а to Paths of the copper 
required by the two-wire system.—Eps. ELEO. REv. } 


BUSINESS NOTICES, &о. 


Electric Tramway Lists. — The publishers of the 
ELECTRICAL Review have bad a number of copies of the List of 
Electric Tramways and Railways in the United Kingdom," which 
accompanied our last issue, mounted on linen, and these can be 
obtained at 1s. per copy, or 1s. 3d. post free. 


Electrical Wares Exported. 
Win mme Dro. бтн, 1898. |^ W inne Dro. бтн, 1899. 


Adelaide .. Value £55 Alexandria ze .. Value £570 
Barcelona .. s 115 Teleg. mat. Ар 51 
Bombay - 110 Amsterdam Ss „ „„ 50 
„ Те!ерһ. mat. .. Bangkok - " .. 128 
Boulogne .. га че .. 109 Beira. Teleg. instruments. 48 
Buenos Ayres... zi .. 1.427 Bilbao A Be ге .. 56 
Calcutta  .. oe T .. 1,775 , Boca. Teleg. mat. - .. 223 
Cape Town.. .. .. .. 8:9 Bombay ps xi Be .. 16 
Christiania .. КА А i 4 Boulogne .. m m n 70 
Cienfuegos. Teleg. cable v4 E97 Brisbane - - .. 265 
urban 4 EN а . 276 C » Teleg. mat. .. .. 049 
" Teleg. mat. is 72 Buenos Ayres v ps .. 245 
East London vd 2 .. 254 j Teleg. mat. 118 
Ghent axe xe " aca 33 ] Calcutta EE D ee oo 705 
Gibraltar. ET ЕР РА 24 ; эў Teleg. wire «x 47 
" Teleg. mat. .. .. 150 | Cape Town = sis . . 209 
Hobart ro - T A 20 | Chinde. Teleg. mat. .. 941 
North Atlantic. Teleg. cable.. 1,000 Colombo а ia T 38 
Port Elizabeth .. pk .. 880 Durban se Ps - 1,732 
Shanghai „ 285 | East London .. 50 
Singapore. Bub. Teleg. cable. 192 Fremantle os Кр ys 18 
Bydney — .. .. ... 1180 | Hamburg .. 880 
"n Teleg. mat. 56 Hong Kong. Teleg. wire m 82 
Trinidad... es ae 45 26 Madras ae vs a КА 91 
Wellington .. 25 a .. 179 | Malta x vs si .. 148 
» Teleg. mat. .. 3,287 Mauritius. A 85 ik 28 
; Melbourne .. ET ns oo 4$] 
Montreal $5 25 . . 116 
| Novorossisk x з Р 80 
Ostend з T “% % 118 
| Perth vu iss s T 98 
Port Elizabeth .. i4 sa 85 
Port Said d " .. 366 
, Rotterdam .. we eS oe 920 
Santos Us a v ES 62 
Shanghai .. es “© .. 630 
Singapore .. a TED 84 

Stockholm. (3 T. toleg. wire .. 

» (Value not declared) 
Sydney А os . .. 11464 
| Yokohama .. " у .. 400 
Total ee 219,317 Total 411.257 

Foreign Goods Transhipped. 

Brisbane. Telephone. 2 44 Buenos Ayres. Elec. mat.. 48 
Rotterdam .. we ve š i Teleph. mat. .. 90 
Flushing. Elec. goods .. 80 
Perth, Elec. motors .. 967 
Total .. .. £79 Total .. £1,130 


—À 
——— 


Appeal Case Stegmann v. O'Connor.— In the Court 
of Appeal on Thursday, December 7th, Lords Justices A. L. Smith, 
Henn Oollins, and Vaughan Williams on the Bench, judgment was 
gi von in the case of Stegmann v. O'Oonnor, which was argued be fore 
their Lordships on November 16th. This was the appeal of the 
plaintiff, Mr. Stegmann, an electrical engineer, from the jadgment 
of a Divisional Court, composed cf Justices Bruce and Ridley, on 
February 18th с? this year, ccnfirming a decision of the Official 
Referee, who had awarded the plaintiff £50 on a counter- 
claim as being a penalty of the liquidated damages provided 
for by а contract for an electric lighting installation at 
defendant's house, Mount Oashel" Nightingale Lane, Clapham. 
Mr. Tindal Atkinson appeared for the appellant (the plaintiff in 
the original action) and Mr. Olavell ter for the respondent 

E 
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(the defendant in the action). Lord Justice Согттив read the 
jadgment of himself and Lord Justice Smith. They were of opinion 
that the plaintiff was certainly liable for not less than £50, liquidated 
damages on the facts of the case, and that the appeal, therefore, should 
be dismissed with costs. Lord Justice VAUGHAN WILLIAMS dissented. 
After quoting several authorities, his Lordship said it seemed to his 
mind clear on the findings and figures of the Referee that he had 
given the proprietor the liqhidated damages for the time after the 
exclusion of the engineer from doing the work. That, to his mind, was 
clearly wrong, and he thcught the case should go back to the Official 
Referee to find whether the proprietor, by his conduct, had dis- 
entitled himself to claim, and so that it might Ъз determined 
whether the facts were such as to make the plaintiff chargeab‘e 
for the delay during the time the exclusion of the engi- 
peer. It did not seem to his Lordship that the case could be satis- 
factorily disposed of without reference back. On the finding of 
the majority of the Court, the appeal was dismissed with costs. 


Auer’s New Incandescent Electric Lamp.—U nder the 
heading, A Windfall for Welsbach,” the Westminster Gazette tays:— 
We are able to make an important announcement as to the great Welsbach 
Company. At the last meeting much was made of Dr. Auer's new incandescent 
electric lamp. It ів claimed for this lamp, it may be remembered, that it will 
do for the electric light what the incandescent system has done for gas ; that it 
cheapens the light by more than half; that the Welsbach incandescent electric 
lamp will give four times the light of the ordinary incandescent lamp. One new 
point is that the new lamp is now perfected, Dr. Auer having just gone to Berlin 
to give its manufacture his final supervision. New premises have been erected 
by Messrs. Pintsch for the manufacture of the lamp in all sizes, and it is expected 
that it will be ready for introduction into this country early in the new year. 
Another new point is as to the financing of this latest lamp. We are given to 
understand that according to the arrangement between the Welsbach Company 
and the inventor it will by no means involve any new capital expenditure; on 
the contrary, it will mean a windfall for the Welsbach shareholders. The 
Welsbach Company owns three-sevenths of the patent rights througbout the 
world, aud this, it is estimated, represents in value about £2,000,000 sterling. 
According to present arrangements the Welsbach Company will not work its 
rights, but will immediately dispose of them, which, if half the hopes are 
realised, will, as we have said, mean a handsome windfall for the company and 
its shareholders. 


Bankruptey Proceedings,—A¢t a sitting of the London 
Bankruptcy Court, held on Wednesday before Mr. strar Giffard, 
Frederick George William Adams, electrical engineer, lately carrying 
on business in partnership as Downie & Adams, at 24, Newman 
Street, Oxford Street, W., attended for his pe examination. He 
has filed accounts showing unsecured bts £1,000, contingent 
liabilities £2,142 7s. 9d. (not expected to rank); and assets consist- 
ing of sharesin the Premier Electricity Meter cape Limited, 
value not stated. In the course of his evidence the debtor stated 
that he and a partner in February, 1897 (with £1,000 capital provided 
by himself) commenced business as electrical engineers, at Bush Lane 
House, Bush Lane, Cannon Street, E O. In June, 1897, they removed 
to No. 24, Newman Street, Oxford Street, W. In January last, in 
consequence of differences between them, his partner ceased to attend 
to the business, and in the following July the lease of the premises 
was surrendered and witness abandoned the business. He had 
previously handed a large part of the stock to creditors who were 
pressing, and « ld other stock, at much less than cost, to a relative 
for £180, which sum was paid to pressing creditors, whilst the fix- 
tures and the remainder of the stock (of small value) were left on 
tbe premises, against rent due. Hé had been without cccupation 
since Jaly last, and is dependent on a relative. In March, 1898, he 
and his late partner, together with another person, promoted the 
Premier Electricity Meter Company, Limited, (with & nominal 
capital of £25,000 in £5 shares) to which the firm assigned a license 
which they held forthe working in tbe United Kingdom and the 
Colonies of two letters patent for improvements in electric meters, 
and known as the Brillié patents, in consideration of £20,000, payable 
in shares, half cf which were to be handed to their associate for his 
services in connection with the promotion of the company, and for 
raising working capital. The company also d to take over 50 
meters made under the patente, and all fittir ge, instruments, &., used 
in the testing and the sale of the meters, at the price of £500 pay- 
able in cash, but only £250 thereof was received by the firm. He 
attributed his failure and insolvency to loss on the capital contributed 
by him to the partnership, in consequence of bad debts snd other 
causes. The examination was ordered to be concluded. 

A 8 has been made against H. L. Howard (Thompson, 
Howard & Oo., Harrogate and Hull), electrical and mechanical 
engineer. 

Liquidations, Dissolutions, Kc. — The Electropathic 
and Turkish Baths, Limited, is winding up voluntarily. Mr W. R. 
Waller, 3, Bucklersbury, E. O., is liquidator. Oreditors are to send 

iculars of debts, &o., by January 6th. Shareholders will meet on 
anuary 15 h to hear an account of the winding up. 

F. H. Cerrito, A. E. A. Edwards, and W. Shaw (Cerrito, Edwards 
and Shaw, consulting, mecbanical and electrical engineers, pal P 
ham) have dissolved partnerehip. Messrs. Edwards & Shaw wi 
continue in partnership at 105, Oolmore Row, and Mr. Cerrito will 
carry on business at 39, Newhall Street, Birmingham. 

A meeting of the London and Hampstead Battery Company, 
Limited, will be held at Donington House, Norfolk Street, W.O., on 
Friday, January 5th, to hear an account of the winding up from the 
liquidators, Messrs. R. J. S. Beeton and В. Т. Tartle. 


Books Received.—“ Fire Tests with Ceilings.” А ceil- 
ing constructed with slag wool, by D. Arderson & Son, Limited, 
London, and J. О. Broadb2nt & Co., Limited, London. London: 
The British Fire Prevention Committee. 29. 6d net. 

" Oentral Station Electricity Supply," by Albert Gay, and О. Н. 
Yeaman. London: Whittaker & Oo., 1899. 108. 6d. 

"The Gold Fields of Victoria.” Montbly Return, August, 1899. 
Issued by James Travis, acting Secretary for Mines, under the authority 
of the Hon. Henry Foster, M.P., Minister of Mines. 


Victoria, its Mines and Minerals.” Special edition (English) of 
the Australian Mining Standard. June Ist, 1899. Melbourne and 
Sydney: F. Oritchley Parker. 1s. 6d. 


The Copper Market in November.—Mesars. Н. R. 
Merton & Co.'s last statistical return shows that during November the 
рр of copper have totalled 18,650 tons, аз against 18,821 tons 

vered. Stocks would, therefore, have suffered only a slight dimi- 
nution had not 868 tons of Standard copper been re-shipped to 
America. This increases the fall in stocks to 1,039 tons; and the 
movement in price from £72 17s. 64. on O:tober 31st, to 4781. 154. са 


July ... m ies e. 7,457 tons. 
August sss .. 3, 150 tons. 
September pee 8,407 tons. 


seen. The November increase, 
however, lends support to the opinion held by many, that the 8,513 
hich since July have . 


market. The supplies from Spain and Portugal, and from “ other 
countries ” et November are disap 


No new copper mining companies have been floated in London 
during November. Mr. Alfred Beit i 
moting a company for working the Otavi оор er mines in South- 
West Africa. These mines are to be exploite 
railway scheme in the same district. Until the present war is over, 
and the situation politically quiescent, it is, however, improbable 
that any copper mining developments in 8»uth Africa will occur. 
Mr. J. Plummer, writing to the Engineer under date November 
10th, has given some interesting details of the copper mining industry 
in New South Wales. The Great Oolar mine is 550 miles w est of 
Sydney, and was reopened in 1894. In 1895 it prodaced 1,703 tons 
copper; in 1896, 2,650 tons; and in 1897, 2,462 tons. The produc- 
tion of the smaller mines in 1897 was as follows :—Nymagee, 543 


this pamphlet. The authors take a distinctly gloomy view of the 
situation, and consider that sooner or later there will be a “ famine 
in copper.” The writers of the articles named combat this opinion, 
and hold that supplies will increase, and that they will probably kæp 
pace with the demand. 

According to the Financial Times, the 10 months impe pes, er 
statistios of copper show a decline of 22] per cent. in England; of 
10 per cent. in Germany; and of 1,5, per cent. in France. It this 
falling away in consumption is permanent, and indicates the substita- 
tion of other metals for copper, the capacity of the producing mines 
will not, therefore, be greatly strained in “keeping pace with the 
demand." Possibly Messrs. Brown and Turnbull are not entirely dis 
interested in predicting a coming famine in copper. 

With reference to the future pepe of the Amalgamated 
Copper Company, the following extract the Financial Times, af 
November 7th, is of interest :— 


The decline of the Amalgamated Company's shares to 286 is a tolerably good 
indication of the average American’s opinion of the chances of the conoern, 


. the decision to cease issuing reports of the Anaconda Company will not bes 


cause of strength cither in the United States or in Europe, nor will the official 
announcement by the Exploration Company that in consequence of this decisios 
not to publish accounts they have resigned their E RAS зер. asthe European 
agents to the company. On the other side there has of late been a prodigiom 
decline in the values of the best copper shares, such as Calumet and Heciss, 
Boston and Montanas, Quincys and Tamaracks, which are exoellent investments 
in normal circumstances; lake copper has gone back to 17с. per pound; and, м 
Messrs. James Lewis & Son remind us, the Americans are pre пе. the sale of 
electrolytic copper at lower quotations. “Every indication in this county,” 
writes an American correspondent of the Pall Mall Gazette,“ points toa €: 
decline“ in copper shares—a decline, that is, not from the highest points 

in the spring, but from those at present ruling. 


The Corporation of Cardiff v. Ferranti.— Before Mr. 
Justice Bigham, in the Queen's Bench Division on let inst., Mr. Leslie 
applied that the case of the Corporation of Cardiff v. Ferranti ий 


е Investor's Guardian, November 18th; Financial Times, Nove 
ber 7th, 14th and 20th. 
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not be tsken until Wednesday, while keeping its place in the list. 
Counsel stated that there were some 20 or 30 witnesses. His Lordship 
granted the application. 


Catalogues and Lists.—From Messrs. Witting Bros., of 
Oannon Street, we have received a copy of their new illustrated 
traction brochure in which they describe their standard motor for 
electric tramway and sailway work. Efficiency, torque, and speed 
curves are given. Their series-parallel controllers are also detailed in 
the list. The motors, &c., mentioned, are made at the works of the 
Electricité and Hydraulique, Société Anonyme, at Charleroi, Belgium, 
and Jeumont, France. 

Messrs. В. A. Broadhurst & Oo., of Tottenham Oourt Road, send us 
one of their trade list of measuring instruments, switches, fage- 
boards and accessories. 

From Messrs. Thomas Parker, Limited, we have received a brochure 
in which a description of the Bootle Corporation Electricity Supply 
Works is given, it being accompanied by a number of first-class 
photographic views of the works and plant. A reprint is also given 

rom an engineering journal of a descriptive account of Messrs. 
Parker's e and specialities. The general get-up of this brochure 


The Charge of Stealing Electricity.— At the West 
London Court on 29th ult., A. J. Harrison, electrical engineer, sur- 
rendered to bis bail, to further answer the charge of stealing electricity 
from the mains of the Hammersmith Vestry. Additional evidence 
was given showing that he had a dispute with Mrs. Thomas, who let 


‘ him some rooms at 2625, King Street, Hammersmith, and mide an 


arrangement for other lights. Wires were fixed, and according to 
Mrs. Thomas the prisoner caused considerable damage. After the 
him out. —In cross-examination Mrs. Thomas 
arrangement with the prisoner to take tha 
electric light from the wires, though she believed he was taking it.— 
Rose Brady, the servant, deposed to the prisoner stating that he was 
taking the electric light from the main.— Mr. Hanson, in his questions 
to Mr. Bell, the resident engineer, endeavoured to show that the tubing 
fixed was bent to pass over the fuse affixed to Mrs. Thomas's wires. 
He also said the electricity was taken from her fuse.—A further 
remand was granted for the distanoe to be measured. 


Electrieal Enterprise in Germany. — It is common 
knowledge, says the Financial Times, that electrical enterprises in 
Germany have been promoted on a larger scale than in the United 
Kingdom, but it is not so well known that a check, perhaps only of a 
temporary character, has been brought about in regard to speculation 
in these undertakings. In the course of a series of srticles now 
appearing in the Frankfurter Zeitung on the subject of the Money 
Market and Paper Securities,” reference is made to the causes which 
have led to the assumption by speculators of an attitude of reserve 
in respect of electrical projects. The German paper states that 
electricity works have found it extremely more difficult to raise fresh 
capital, and that the manner in which large orders were previouely 
obtained was coupled with the advantages accruing from a plentifal 
supply of money at easy rates. For this p various trust 
companies were formed with the object of a money by the 
issue of shares, and of taking up and completely hatching under- 
takings which were not ripe for the public. As soon, however, as it 
was found that the enterprises formed for the purpose of utilising 
electricity wonld require a longer period for development than that 
which was assumed with enthusiasm in the initial stages, the specu- 
lative element took up a more reserved attitude in relation to the 
shares, and even the placing of bonds was rendered difficult by the 
tightening of the pomi market. As a result, the electricity com- 

anies, including the largest, at the present time experience more 
i A in obtaining fresh capital, and the consequence is that the 
stand alocf from the pone on of new schemes, at all evento, until 
more favourable conditions prevail. Even the construction of electric 
tramways and power stations is not being carried on with that scal 
which was so characteristic some time ago. This is due partly to the 
monetary troubles already mentioned, but it is y owing to the 
fact that the very sanguine expectations from the substitution of 
electric for horse traction have not been completely fulfilled, especially 
as the transformation saddles the converted lines with a large amount 
of dead capital, due to the laying of new rails and the change in 
stock. It is true that certain extensions in almost every 
are being made, but speculators have practically withdrawn 
for the time being, from ipation in new undertakings, the 
general opinion being that performance in the case of the numerous 
existing electrical enterprises should take the place of promise before 
speculators should interest themselves in an industry which has 
received a set-back of some importance. 


The Hornsby Improved Safety Water-Tube Boiler.— 
In general form this boiler partakes of the main features of the 
Baboock & Wilcox type, but it consists of tubes fixed into flat rect- 
angular headers, the upper header being attached in the usual way 
to Ке steam drum and the lower header having a short connection 
to the mud drum by pipes parallel with the main water pipes. The 
mud drum is then connected by vertical pipes to the steam drum. 
The mud drum is thus entirely distinct from the header aud is by 
this batter fitted to perform the functions indicated by its name. 
To ensure the steam and water as they enter the steam being 
separated, an annulus of slotted plate is provided and forms a chamber 
concentric with the shell of the drum, which indeed forms one 
boundary of the fiat annulus. The slots are for the purpose of 
separating the water and steam ; they only oocur above water level. 
Hence the circula water is delivered above the water level in the 
drum. The stan ressure adopted by Messrs. Hornsby is 120 lbs, 
and the boiler is rated by its evaporative power, in terms of 1 H.P. 
being equivalent to 30 lbs. evaporation per hour. A boiler of 242 Е.Р. 


on this basis occupies an area of about 23 feet х 14 feet, has a grate 
area of 52°60 square feet and two drums 42 inches diameter. The 
course of the draught is directly up from the farnace amongst the 
water tubes and after that three more passes are made, the gases 
finally passing off below the tubes. The down comer pipes to the 
mud drum are not within the brickwork but fully open to view out- 
side, as also is the mud dram and blow-out elbow pipe. A boiler of 
242 rated нр. is of nearly 32 tons shipping weight and 2,220 cubic 
feet capacity. 


The Institution of Junior Engineers.—At the meeting 
of this Institution held at the Westminster Palace Hotel on Friday, 
December 1sf, the chairman, Mr. Basil H. Joy, presiding, the paper 
read was оп Natural Methods for tke Purificaticn of Water-carried 
Bewage," by Mr. G. Drysdale Sweetman, member, of Ryde. 


Klein Condensers.—The Klein Engineering Company 
Limited, have recently received an order from the Liverpool 
Corporation to erect at their Lister Drive Power Station, a combined 
condensing and water-cooling plant for engines of 3,600 н.р. The 
condenser and pumps are of special and improved design recently 
introduced by the company, and the results obtained will be watched 
with interest by electrical station engineers. The coolers are of the 
well-known Klein’s patent chimney type. The complete plant will 
be one of the largest installations of cantral condensiog and cooling 
plant supplied and erected by British engineers at electricity works 
in this country. 


Light Railways, — The Light Railway Commissioners 
have asked the Board of Trade to confirm the Е :sington and Ashmore 
light railway order; ard the Board has confirmed, after modification, 
the Wick and Lybster, and Doncaster orders. 


New Central Station Instruments.— Central station 
instruments in edgewire and sector shape poemi are now bing 
made by Messrs. Nalder Bros. & Thompson, Limited. The edgewise 
instruments are made in three siz:s, 7 inches, 9 irches, and 12 inches 


radius, and the two larger вігэв can be made with illuminated disle 
if required. The sector shape instrament illustrated has a scale 12 
inches long, the pointer being 9 inches in radius. This instrument 
is also made with either illuminated or plain dial accord iog to require- 


ments. The movements are permanent magnet moving ooil dead- 
beat t in the case where used for continuous current, and for 
alternating current work the ordinary electro-magnetic movement is 
supplied. This can be also made with compensation so as to be 
capable of use on circuits of any periodicity. 


New Enclosed Motor.—The illustrations given on next page 
show the design of & new enclosed direct current motor (the Wi on) 
which it is claimed emb dies special and novel features of construc- 
tion. The principal difficalty manufacturers of enclosed motors have 
to contend with, as apart from ordinary open type motors, is in con- 
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nection with getting rid of the heat by the resistance of 
the armature and field coils, and anything which tends to i 
this diffculty may be considered of special utility, inasmuch that the 
зјкз and cost of manufacture of the machine may be reduced in 
раа, As will be seen the motor is constructed with two large 
0 field corer, which are made cf magnet steel, and for con- 
venierce of manufacture and dismemberment are made separate 
from the body on ycke casting. A and very effective additional 
cooling surface is thus provided for the field coile. Another impor- 
tant feature in the design is tke provision made for ventilating the 


he had paid to Messrs. Veale & Co , electrical engineers, on application 
for 150 fully paid-up shares in the company, which had not been 
allotted to him. Defendants denied that the sum sued for was paid 
to them, but pleaded that it was paid to their bankers as agents. 
Mr. Pepys appeared for the plaintiff, ad Mr. Willes Ohitty for the 
defendants. Oounsel for plaintiff said that his client had applied 
for 150 shares in the company and forwarded £150 for them, bat the 
shares had never bsen allotted to him. In October. 1897, plaintiff 
received a circular from Veale & Co, Limited, in which the name of 
Mr. Arthur Ooode was mentioned. It stated that they had issued 


interior of the machine, consisting in slots cnt through the pole feces 
and extending to the outside which allow air cf outside temperature 
to come in immediate contact with the revolving armature, the arma- 
ture also causing a perceptible current of airto pass quite through 
the machine. 16 is stated thet the whole design of the motor is of 
very solid and strong constraction, and very large openings are 
provided for inspecting or adjusting the brush gear, a feature of very 
considerable importance bat often unprovided for. It will also be 
seen that the motor can be fixed in any position provided the bearings 
are turned round, and the armature and field coils can ba removed 
without disturbing the foundation of the machine.  Perhape 
the addition of a horizontal ba ће plate in the hollow cores would 
improve the air circulation. 


The 0.K. Meter.—The British Thomson-Houston Com- 
pany, Limited, has issued pamphlet No. 48 which describes type О.К. 
ampere-hour meter for continuous current circuits only. This meter 
is constructed for capacities of three amperes and under, while 
for higher current capacities the Thomson watt-hour meter is 
recommended. The registering mechanism of the О K. meter is so 
adjusted as to read directly in xw.-hours on а usual dial, the volts 
on the circuit averaging the number stamped on the name-plate. 
The armature or movable part being made as light as possible, reduces 
to а minimum the wear on the bearing jewel and pivot. The meter 
is practically independent of temperature variation, thus insuring 
the accuracy of the meter regardless of variations of temperature 
ccourring naturally. The cover is arranged in such a manner as to 
permit of connections being made and sealed without exposing the 
measuring mechanism. All parts are properly insulated, so that the 
danger from a ground is entirely eliminated. There is one volt drop 
due to the instrument resistance with full load, and so the loss of energy 
from this source is negligible. The motor is claimed to start with 1 
per cent. of the fall load current or less, thus insuring a high degree 
of accuracy on the smallest loads (one 5-c.». lamp) which the instru- 
ment is expected to record. 


Pedestals.—Messrs, О. Marco & Co., of 4, New Z'aland 
Avenue, make a speciality of carved pedestals made of polished 
jointed wood. The construction renders them particularly worthy 
of the attention of electric lighting contractors, as they are ready 
grooved for wiring. In showrooms of electric light fittings nothing 
could be handier for displaying standards and brons:s. Even if 
never sold they would be worth their money as shop fittings. 


Railway Hates.—In August last the Railway Companies 
gave notice in accordance with the latest regulations, that they pro- 
posed to classify ammeters and voltmeters for railway rating purpores 
under class 5. This, it may be mentioned, із the highest classifica- 
tion made for rating purposes. When the fact was advertised abroad 
opposition was set on foot by tho various makers of such instrumenta, 
with the result that а deputation (consisting of Mr. Max Byng, of 
the General Electric Company, Mr. F. H. Nalder, of Nalder Bros. 
and Thompson, Mr. Vignoles, of Evershrd & Vignoles, and Mr. 
Hamilton, representing Mr. James White), waited upon the Board of 
Trade on November 24th, and they were successful in getting the 
instruments mentioned put into class 4—the wording of which is to 
the effect that electrical instruments for electric lighting and power 
purposes and telephones are to come under class 4. 


Skewes v. Coode and another.—In the Queen's Bench 
Division of the High Oourt of Justice on Thursday, November 30th, 
the Lord Ohief Justice and a special jury bad before them the case 
of Skewes v. Oocde and another, which was an action brought by Mr. 
Josiah Skewes, of 2, Upper Street, Islingtcn, a chemist and druggist, 
against Mr. Arthur Cocde and Mr. J. E. P. Veale, of St. Austell's, 
Cornwall, for recovery of £150, being an amount which plaintiff said 


shares representing а capital of £10,000, and asked for subscriptions. 
On October 22nd plaintiff sent in an application for 150 shares, 
together with a cheque for £159, the money being forwarded as 
directed in the circular to the Consolidated Bank, Cornwall. After 
waiting about a month or so, and not having received the shares, 

laintiff wrote and withdrew his offer to sub;cribe. Subsequently, 

e demanded his money back. It was stated that wben plaintiff 
sent his cheque for £150, the company was indebted to its bankers 
to the extent of about £1,000; that unsucosssful negotiations took 
place for a farther advance; and that eventually the Oornish Bank 
advanced £4,000 and became the company’s bankers. Oa December 
11th, the account at the bank was closed, and in September of last 
year the company went into voluntary liquidation. Mr. Pepys, in 
answer to bis Lordship, said he did not allg» fraud againet the 
directors of the company; his case was that the plaintiff was entitled 
to have his money returned, he (plaintiff) having been invited to 
Apply for shares which had not been allotted to him. His Lordship 
held, after hearing counsel for the defence, that there being no 
suggestion that the directors could not allot when they issued the 
circalars, plaintiff could not recover against the present defendants. 
In the result a jaror was withdrawn. 


Smoke Persecution. — On Tuesday the "Westminster 
Electric Bupply Oorporation, Limited, was summoned for on two 
ccoasions negligently using furnaces so that smoke therefrom was 
not effectually consumed. The offences were not denied, and Mr. Iago, 
the secretary of the corporation, in palliation, urged that the Govern- 
ment had acquired for their transports all the available stcck of 
Welsh smokeless coal. Mr. Horace Bmith said he was afraid tbat 
was no answer to the summonses. Mr. Percy Gates, for the Vestry, 
suggested that a more rapid consumption of the coal by thorough 
draught, although not economical, might prevent the complaints. 
Me. Iago.— We have done everything in our power and we cannot 
help it. Weare bound by our Acte, under penalties, to supply the 
public with the light. That is our first duty. Mr. Horace Smith. — 
No; the first obligation is not to poison the atmosphere with foul 
smoke. Mr. Percy Gates said there were two previous convictions— 
one resulting in an abatement order, and the otherin a fine of £10, 
Mr. Horace Smith.—The penalty goes on increasing. This time it 
must be a fine of £20 and a guinea coste. 


Trade Announcements. —Mesers. Johnson & Phillips 
announce the removal of their Manchester establishment to more 
commodious and convenient premises, situate at Duchy Ohamben, 
Olarence Street, Albert Square (North), Manchester, to which address 
all communications should now be directed. A largely increased 
stock of cables, arc lamps, meters and other electrical apparatus will 
be held at these premises. 

It іє stated that the several businesses of the Eclipse Brass and 
Copper Company, Limited, are to be removed from Halifax to York, 
where commodious premises are being erected for occupation during 


January. 


Wheeler Condensers.—The Birmingham Electric Supply 
Company have decided to entrust the Wheeler Condenser and 
Engineering Company with the installation of one of their Barnard- 
Wheeler water cooling towers, suitable for engines of 2,000 E P. 
With the above cooling tower is to be supplied one Wheeler 
Admiralty surface condenser haviog 3.200 square feet of cooling 
surface, mounted directly upon their combined horizontal air and 
circulating pumps. The gravity filter tank, hot-well pump, and 
pressure filter has also to be supplied, making a complete condensing 
outfit to deal with the above n P. Messrs. Bewick, Moreing & Co. 
have also ordered one of the Wheeler combined condensing sets for 
the new mining engine required for the Great Fingall Consolidated 
Mines, Limited. 
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ELECTRIC LIGHTING NOTES. 


Bermondsey.—The Vestry, at a meeting on Monday, 
adopted a report prepared for the Electric Lighting Oommittee by 
Messrs. Kincaid, Waller & Manville, the consulting engineers, and 
authorised them to draw up a specification for the buildings in oon- 
nection with the electricity works. It was also resolved to advertise 
for tenders for the erection of a refase destructor, without specifying 
any particular make, leaving for future consideration the type to ba 
adopted. It appeared from the report of the consulting engineers 
that the design has been arranged on a somewhat liberal scale, so as to 
allow for extensions of the engine house to the extent of double the 
capacity. The present project comprises double the plant proposed 
"d the original scheme, the new estimates of the engineers being as 
ollows :— 


Buildings Wee a% es 25 ae - ae is . . £17,000 
Destructor "m ae as 2 v T E $a . 4,000 
Generating plant a - Е zu РА Ps a . 8000 
Boiler house plant 7,000 
Mains, &c. is 7,000 
Public lighting.. 600 
£438,600 
Contingencies, &c., 10 percent. .. € - = e . 4,860 
£47,960 
REVENUE. 

10,500 8 c.r. lamps at 6d. per unit.. 25,250 
20 public arc lamps at 2d. per unit Pe S" Яе " ja 194 

40 public incandescent lamps, of 82-c.p., replacing arcs after 
midnight .. 55 ЕУ x d c V. s i 83 
? £5,527 
Net saving on dust destructor 786 
26,318 

Maintenance per annum 
Balance £8,018 
FINANCIAL STATEMENT, 

Interest and sinking fund .. £1,980 
Gross profit Ее $3 8,018 
Surplus £1,033 


In commenting on the foregoing estimates, the consulting engineers 
point out that the cost of building work has increased by from 25 per 
cent. to 50 per oent. according to the class, and machinery upwards 
of 50 per cant., during the last year, owing to the great rise in the 
-price of raw materials. The revenue and maintenance have been 
estimated on the most conservative bases, and with this size of plant 
they believe that the revenue will exceed that put down in the esti- 
mate, whilst the maintenance should be less, leaving a bigger surplus, 
after interest and sinking fund is paid, than shown in the estimate. 
They suggest that they should be instructed to prepare a specifica- 
tion for the destructor cells and boilers, as, until the exact type of 
destructor cell is ascertained (which can only be after the Vestry has 
acoepted a tender for this part of the work), the buildings cannot be 
absolutely designed; if the plant is to be running by next winter, no 
time should be lost in getting the work well in hand. 


Birkenhead.—The Electrical Committee of the Birken- 
head Town Council has resolved to apply to the Local Government 
Board for power to borrow £3,500 for electrical purposes. 


Birmingham.—The Finance Committee of the Birming- 
bam City Council has issued a report stating that the Public Works 
Loan Oommissioners bave decided to grant tbe loan of £500,000 for 
the purpose of enabling the Oorporation to acquire the electric light 
undertaking. The Commissioners stipulate that the security for the 
loan should take the form of Corporation Stock, and the Committee 
recommend the creation and issue of such stock, the rate of interest 
to be 3 per cent., the stock to be issued on January 1st, 1900, redeem- 
able by 80 instalments in 40 years. 


Bristol.— It is proposed to increase the number of arc 
lamps used for street lighting from 306, the present number, to 792. 
The electrical engineer, Mr. H. F. Proctor, has reported to the Sanitary 
Committee cf the Town Oouncil that if the extensions are carried 
out the price per lamp can be reduoed from £23 to £19 per annum ; 
the total cost will then be £15,048 per annum for street lighting. 

On Tuesday Mr. Е. A. Sandford Fawcett held а" Bristol an inquiry 
in consequence of an application made by the B istol Corporation to 
the Lccal Government Board for power to borrow £15,300 for land 
for the purpose of new electric lighting works. Mr. Faraday Proctor, 
city electrical engineer, explained that the application was the out- 
come of the rapid extension of the use of electricity. In the first 
year of its existence the Electrical Committee supplied 9,000 lamps 
with current, in the next year 12,000 were added, and in the next 
9,800, in the next 16,901, while during the portion of the present 
year беге had been added 16,476. The additions for the part 
of the present year therefore exceeded the growth of any pre- 
ceding year. Tne Local Government Board had sanctioned the pur- 
chase of new machinery, and it was necessary to get it to work as 
soon as pcesib'e. Mr. Wise, on behalf of the Electrical Committee, 
said they propcsed to purchase 9 acres of land for these new works, 
and they asked that the loan might be repayable in 50 years. The 
inspector baving asked if there was any question of the Electrical 
Committee taking up the electric trams, Mr. Wise replied that there 
was not; the Tramway Company bad a separate power house. There 

is a considerable demand for electricity for motive power apart from 
the trams. The inspector proceeded to visit the site in question. 


Calverley.—The District Conncil is considering the 


question of electric lighting, and making inquiries in connection 


therewith. 


Cardiff.— Repeated failures of the electric lighting ser- 
vice in Oardiff have aroused much dissatisfaction in the Town Oouncil 
and smong the residents, though it must be said that few of them 
have been serious. One which took place on Saturday night was due 
to the blowing of a fuse in connection with a sub-station transformer, 
which cut off a number of consumers for half an hour. The Council 
had under consideration the question of calling in an expert of the 
highest standing to report on the whole undertaking, but decided to 
first obtain a report from the engineer, Mr. Applebee. Perhape if 
the committee had not interfered with Mr. Applebee in the choice of 
his steff, these troubles would not have arisen. 

The Local Government Board has sanctioned a loan of £3,200 for 
electrical purposes. 


Clontarf.—The District Council proposes to obtain 
powers to light the township with electricity supplied from the tram- 
way station. 

Easibourne.—The Corporation seeks to borrow £88,636 
for the purchase of these works, and Oolonel A. G. Hepper, 
D.8.0, R E., (Local Government Board Inspector) held a public 
inquiry into the matter at Eastbourne yesterday. 


Eecles.—The demand for electric current has become so 
great that the Oorporation are baing urged to undertake extensions. 
The works at present are on rather a small scale. The capacity of 
the engines is equal to 8,800 8 ОР. lamps, and nearly 7,000 lamps 
are already connected belonging to private consumers, besides which 
there are 500 public lamps in the borough. Tae electrical engineer to 
the Oorporation, Mr. L. H. Combe, bas resigned his position, having 
obtained an appointment elsewhere. The Town Council on Monday 
last resolved to advertise for a successor to him at a salary of £200 
а year. 

Edinburgh.—At a meeting of the Electric Lighting 
Committee of the Town Oouncil last week, it was reported that 
daring October over 6,000 8-c.». additional lampe had been applied 
or. 


Epsom.—The Local Government Board has sanctioned 
the borrowing by the Oouncil of the sum of £16,100 for the p 
of lighting the district by electricity. The amc unt of the loan is to 
be repaid in 25 years by mortgage on the rates. | 


Farnworth (Lancashire).—Mr. Olirehugh has prepared 
lans for new electricity works for the Urban Dutriot Council of 
arnworth. The clerk to the Oouncil has been instructed to 

advertise for tenders for the works in acoordance with these plans, and 
aeplicetive will be made to the Local Government Board for power 
to borrow £22,000. 


Isle of Man.—There is talk of the Isle of Man Tram- 
ways Oompany utilising water-power in connection with a scheme for 
the electric lighting of Ramsey. 

Lianelly.—The District Council on Monday approved 
the scheme for electric lighting and traction for the town and dis- 
trict, and an agreement was sealed with the British Iasulated Wire 
Oompany. The work is likely to cost £80,000. The lighting in- 
stallation is to be completed within 12 months, and traction is to be 
provided in three years. | 


Long Eaton.—The Urban District Council has resolved 
to apply to the Board of Trade for a provisional order for the supply 
of electricity in the district. 


Lynton and Lynmouth—Mr. J. H. Fookes Bale, 
A. M.. I. E. EB, who has been manager and director to the Electric 
Light Company here for the past five years, has resigned his post and 
will leave shortly, Mr. P. T. Kimmins, who was assistant engi- 
neer for several months, will fill the vacancy as soon as Mr. Bale 
has 


Lytham.—A special meeting of the District Council was 
held last week for the purpose of considering the estimate of the 
engineers instructed to advise and report as to the cost-of an electric 
кана It was unanimously decided to proceed with the 
scheme. 


Maidstone.—The Urban District Council has aocepted 


tendors to the extent of £14,292 93. 8d. in connection with the electric 
lighting of the borough. 


Middlesex.—Mesers. Ellis & Ward are now carrying out 
the electric lighting of the worksof the Fibrous Manufacturing Oom- 
pany, Middlesex. 

Mile End.—At a special meeting of the Mile End Vestry 
last week, it was decided to make application to the Board of Trade 
for a provisional order to light the hamlet by electricity. 


Newhaven.—The District Council has resolved to grant 
= Electric Lighting Syndicate permission to obtain а provisional 

er. 

Plumstead.—The Vestry has decided to appoint an 
electrical {engineer to advise on designs and take sole charge of the 
electric lighting department at a salary to commence at £400 a year. 

Queenstown.—The tender of the Cork Electric Tram- 
way and Lighting Company for the electric lighting of the town has 
been approved by the District Council. 

Shildon.—The District Council has resolved to apply to 
the Board of Trade for a provisional order for electricity supply. 
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Salford.—At Wednesday's Council meeting approval was 
given to the plans and estimates for the whole of the machinery, 
plaut, and distributing mains in connection with the new electricity 
generating station, amounting to £335,783 (including the sum of 
£87,200 for dynamos and boilers already applied for), and applica- 
tion is to be made to the Local Government Board for borro 
powers. Mr. Haworth, tbe chairmen of the Electricity Committee, 
ssid that in order to expedite matters the Local Government Board 
had promised to bold au inquiry into the matter a week henoe, in the 
event of the resolution being adopted. The electric trams were 
expected to be running 17 months hence, and that being so it was 
important to proceed simultsneously with the erection of the build- 
inge and the provision of the plant. А good plot of land in Pendleton, 
bounded on one side by the railwsy and on the other side by the 
canal, had been obtained from the Highways Committee of the Oor- 
poration. The present generating station was of 660 m P., and the 
new one would be of 10,000 нр А sum of about £95,000 had been 
already spent, and the expenditure now contemplated was about 
£400,000. This included the cost of the provision of arc lamps for 
street lighting, but the Lighting Committee had not yet decided 
whether they would adopt this method of lighting. The provision 
that was being msde for traction incladed cables such as would be 
suitable for the heavy tra ffio on race days, and in tbe event of the 
racecourse being shifted to Broughton the cables could be removed 
and put in suitable conduits that would be laid there. Application 
n en to bs made for borrowing £50,000 for buildings for the new 
station. 

Mr. Dacat, of the Local Government Board, will hold an inquiry 
in this borongh on the 14tb inst., with reference to au application by 
the Balford Corporation for permission to borrow £398,600 for electric 
lighting purposes. 


Shoreditch.—The attention of the Vestry was directed 
by the Finance Oommittee, at & meeting held on Tuesday,to the great 
delay arising in the sanctioning of loans in consequence of the atti- 
tude of the officials of the London County Oouncil. It appeared 
that those officials required minute details of expenditure under 
different headings and allocations from those provided in the detailed 
statement of the capital account of the undertaking prepared under 
the Board of Trade form. It was decided to make s representation 
to the Finance Committee of the London County Council on the 
subject, and to communicate the Vestry’s views to the Islington 
authority, which was p'aced in a similarly awkward position. The 
Valuation Committee reported having discussed a letter from the 
London County Council requesting the Vestry to reconsider the ques- 
tion cf the assessment of the electricity and dust destructor works, 
and make the necessary alterations in the assessment in the current 
list. The Committee recommended that the assessment of the oom- 
bined undertaking, including mains and sub-stations, should be 
increased as follows: — Gross value from £1,800 to £9,600, and rate- 
able value from £834 to £2,700. The recommendation was adopted 
without discussion. At the suggestion of the Lighting Committee 
the Vestry resolved to include in the specification now being pre- 
pared for new machinery, provision for a 165- Kw. transformer for the 
Worship Street sub-station, and it was aleo decided to obtain a 
100-xw. motor transformer from the Electric Construction Company 
for the same sub-station. The Vestry farther resolved to obtain 
tenders for the construction of a new sub-station at the junction of 
Great Oambridge Street and Hackney Road. 


Shrewsbury.—A failure occurred in the electricity supply 
on Saturday evening, causing great inconvenience to the to le. 
Mr. Johnson, the electrical engineer, states that the incident was due 
to an underground suction pipe, of which there was no duplicate, 
suddenly giving out, causing the supply of water to the boilers to be 
interrupted, so that there was no alternative but to shut down the 

ry and switch off the light. Mr. Johnson succeeded in 


carrying out the necessary repairs to renew the supply of the light 
on Bunday. 


Stourbridge.—The Urban District Council of Stonr- 
bridge intends to oppose the application of the Midland Electric Com- 
pany for supplying electricity in the Oouncil's district. 


West Ham.—The Town Council has decided to fix the 
salary of the electrical engineer, Mr. Book, to commence at £350, 
rising by increments of £25 to £450, and that of Mr. Steinitz, as con- 
sulting engineer for one year at £150. 


West Kirby.—The District Council has acce tenders 
amounting to £20,660 бв. in connection with the el works. 


Whitechapel.—The Whitechapel District Board of 
Works bas decided to obtain а loan of £30,C00 from the London 
County Council on the instalment system for 42 years for the carry- 
log out of the first portion of the electricity works. 


York.—The Electric Lighting Committee of the Cor- 
‘poration, in the report submitted to the Council last Monday, states 
that with the view of inducing large consumers to take a supply of 
energy, the committee have adopted the following tariff for ccn- 
sumers who use more than 5,000 units per annum :—Over 5,000 and 
not more than 10, (00 units, 7d. per unit for one hour's standard 
demand, and 23d. per unit for all beyond the standard consumption 
cf one hour per day. Over 10,000 and not more than 15,000 units, 
7d. and 2d. Over 15,000 units, 7d. and 144. The committee has 
entered into a contract with Meesrs. Venner & Co, London, for the 
supply of Obamberlain & Hooktam meters at the price of 
£4 178. 6d. each, for meters of 5 to 10 amperes capacity, and £5 each 


for meters above 10 and under 100 amperes capacity, during the next 
12 months, 


ELECTRIO TRACTION AND MOTIVE 


POWER NOTES. 


Brad ford.—A number of new electric cars have been 
роо е Great Horton route, and a more frequent service is now 
pro 


Bristol.—At the County Court last week J. O'Brien. а 
drayman, claimed £6 19s. for damages done by an electric car of the 
Bristol Tramways and Oarriage Oompany. The car collided with the 
dray, knocked O'Brien off his dray and ivj his back. Judgment 
for the plaintiff for the amount claimed. 


Darlington.—To the Council, sitting as General hea ran 
Committee last week, the Tramways Oommittee submitted a 

from Mr. Burnley, the local solicitor to the Imperial Tramways Oom- 
pany, in which he said that the promotersof the light railway, before 
entering into an agreement with the Corporation for the supply of 
electrical power, desired to have a modification of the terms of the 
agreement already entered into as to the various routes. The com- 
C out of the railway from 

ow to Bank Sion, and the railway through Black wellgate, 

Haughton route, and the Oonniscliffe Road and Salisbury 
Terrace line. The Committee resolved that they would nct deviate in 
any way from the original agreement that a complete system should 
be laid down within two years of the granting by the Board of Trade 
of the necessary order. 


Dudley.—Oar local correspondent writes:—It is a 
pleasure to be able to state that greater satisfaction is now being 
found with the Dudley electric trams. кы are running regularly 
at proper intervals, their frequetcy is equal to the public require- 
ments, and those persons who were so ready with their hostile 
criticisms & month or two ago are significantly silent. The line from 
Dudley to Wolverhampton is in course of construction for electric 
traction, aud it is anticipated that the new cars will be running 
thereon in six months. Р is also being made with the Kings- 
winford and Netherton lines from Dudley, both of which will be «f 
enormous advantage to the district. 

The Tramways and Electric Lighting Oommittee recommend 
the Oouncil t E they um an executive oe for = 
р se of g out necessary work constructing 
equipping the electrical station, and all matters iu connection with 
the question of the supply of energy in reference to the tramways in 
the borough. They have decided the position of the turnouts, and 
the part of the route upon which bracket poles and span-wire system 
respectively should be adopted in connection with the recon- 
ке of the Dadley and Wolverhampton tramway within the 
boroug 


Electrical Motor Carriage Ran.—We are informed 
that one day last week an electric pee cart of the Electrical Under- 
takings, Limited, did the journey from Piccadilly Oircus, London, to 
Hotel Metropole, Brighton, with only one charge of batteries. The 
rate of trave averaged 11 miles an hour. 


Greenock.—The Police Board recently invited offers for 
the leasing of the tramways system. It is stated that the conditions 
set forth were very stringent, and only one cffer has been received ; 
that is from the Greenock and Port Glasgow Tramways Oom- 
pany. 


Hemel Hempstead.—The Highways Committee of the 
Town Oouncil has Upper. tar schemes of the British Elec- 
tric Traction Oompany and of the Оо Couneil to promote a 
tramway service. Under certain conditions, the tee recommends 
the Town Council to support the company's scheme. 


Kidderminster.—An electric tramcar coming down 
Oomberton Hill collided with a dray. The car, car driver, and dray 
driver were all the worse for the occurrence. 


Leeds.—A local paper says that 50 additional electric cars 
are to be ordered by the Oorporation from Mossrs. Dick, Kerr & Co. 
for £28,896. They are to be delivered at the rate of 10 a month. 


Light Railways in Belgium.—If is any sign 
of satisfaction, the Belgians must surely have solved the question of 
light railways with some considerable amount of satisfaction. Since 
1884 the Government have sub:cribed nearly 44 million sterling 
towards the cost of the Vicinal railways. The lines are constructed 
by the Societe Nationale des Chemins de Fer Vicinaux, founded in 
1884. Over 1,021 miles are now in operation in 76 lines; 18 other 
lines when complete, will bring up the mileage to 1,371 miles if we 
include three new concessions. hty-five new projects are under 
consideration, which will, probably, be subjected to weeding out, give 
аан miles. Шок Ша are 5 There are ше: ше 
owned by various companies, aggregating 43 miles, 
to 1,414 miles, as com th the main line ways, which 
aggregate 2,858 miles. The ratio is thus about ре cent., and calcu» 


gaoge 
4 feet 83 inches is adopted. If likely to be connected with the lines in 
Holland, the gauge is (3 feet 5:66 inches) 1:067 metre. The mean 
cost of rolling stock bas been nearly £637 mile. Locomotives 
weigh in most cases 183 tons. Their total number is 321, or about one 
to each three miles of principal way. One line is worked by horses 
and one by electricity, while others are now being prepared for elec- 
tric working. The working expenses are 67:2 per cent. of the gross 
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receipts, and last year the train mileage was nearly five millions. 
Out of 69 lines that have been worked for more than one financial 
year, not one has shown a loss; 31 pay over the guaranteed 
dividend, 9 pay more than 3 per cent, 10 pay over 24 per cent., 
and 8 pay above 2 per cent. The results are at least encouraging for so 
small a country as Belgium, and would be paralleled, there can be 
very little doubt, in England, were it not that the intention of 
Parliament is frustrated at every turn and corner by the action of 
authorities and of railway companies. It wasa great mistake to ever 
leave agreements between projected lines and established railways to 
be mutually arranged. There ought in all cases to be provision for 
compulsory and prompt settlement of чес реч As matters 
Мапа, the will of Parliament is practically blocked by any peevish 
or man with whom agreement is necessary. Р ent, 
while appearing to favour light railway extension with one hand, 
i el progress with the other by its overweening regard for munici- 
on. 


Liverpool.—It is proposed to inclade in next year’s 
estimates a sum for 5 for electrical working, the whole 
of the lines which are now worked by horse haulage—Aa distance of 40 
miles—and to arrange for the construction of new lines. About 
£350,000 will be needed to complete the work. A Manchester paper 
remarks that the Oorporation look upon the expenditure, large as it 
is, with a light heart, knowing, from the 5 alread ed of 
the тооке of the electric cars, that a capital return for their invest- 
men 


Lianelly.—The Borough Council has decided to seek 
wers to light certain portions of the town and to run electric cars 
rom Lianelly to the outlying villages of Poll, Felinfoel, and 
Liwynhendy. 


Ne At the last Council meeting it was stated that 
the South Wales electrical power scheme was being watched by the 
Elestricity Committee, along with other Bills the town and 


There is grumbling regarding delays on the tramways, and it is 
stated that these cannot be remedied until the electrical traction 
scheme, now submitted for Parliamentary sanction, gets to work, in 
about two years’ time. 


Rochdale.—The be to be constructed under the 
Rochdale on Bill to be introduced next session will embrace 
a total length of about 18 miles, and will cost (exclusive of the 
amount required forthe purchase of the present tramway company’s 
property) about £250,000. Tbo scheme proposes to alter the gauge 
of the tramways from 3 feet 6 inches to the standard gauge of 4 feet 
81 inches, with a view to joining up with the systems of the neigh- 
bouring authorities of Oldham and Bury. The Bill also seeks power 
to construct several now streets and to widen others, with а view to 
better communication, both for ordinary and tramway traffico, with 
the outlying parte of the borough. This will involve a farther 
expenditure of about £50,000. 


eng 
of the cost of the electrical equipment of the Haydock and Peasley 
Oross sections and of the extensions now being carried out. It was 
resolved to apply to the Board of Trade for their sanction to the 
borrowing of the sum of £25,000, the total amount required for the 
purposes mentioned. It was also resolved to apply to the Local 
Government Board for sion to borrow £20,000, to cover the 
cost for plant laid down and proposed to be increased at the Oropper’s 
Hill power station. 

Last week the Council formally approved of an application being 
made to the Board of Trade for a provisional order sanctioning the 
construction of the new tramways. 


San Paulo, Brazil.—A Brazilian water-power plant is 
about to be laid down to obtain 16,000 н.р. from the Tiet é river, and 
transmit it electrically to the city of Ban Paulo, 24 miles distant. A 
masonry dam, 1,000 feet long, and 35 feet high, will be built, and the 
water will be conducted by a steel conduit 12 feet in diameter, and 
erras long, to turbines. These have been contracted for with the 

tillwell-Bierce and Smith-Vaile Oompany, together with other 
machinery for the power plant, at a cost of £100,000. The electric 
energy to be devel 
Light, and Power Company, which controls 104 miles of street rail- 
way track in that city. The contract for the electrical equipment is 
yet to be placed. Capital to the extent of £1,000,000 is to be fur- 
nished for the undertaking by American and Canadian capitalists, 
and the time required for the completion of the entire plant is two 
pex Mr. Р. B. Pearson is the consulting to the company. 

. R. O. Brown is the general mansger; he is in charge at Ban 
Ee riens oe the chief engineer of the hydraulic 


South Coast.—A scheme for an electric tramway con- 
necting the coast towns between Margate and Hastings, at a cost of 
£330,000, was before the Dover Town Oouncil on Tuesday, the pro- 
moters wishing for running powers over the municipal tramways. 


South Lancashire.—The large scheme promoted by the 
South Lancashire Tramways Company is being rapidly pushed 
forward. The capital required is understood to be about £1,000,000. 
The scheme provides for the construction of electric tramways from 
the terminus of the St. Helens system at Parr, to proceed throvgh 
Newton, Esrlstown, Leigh, and Atherton to Bolton; from Atheiton 


is to be used by the Ban Paulo Tramway, 


through Tyldesley and Worsley to Patricroft, connecting with the 
Sbip Canal; and from Atherton to Little Hulton, through Walkden, 
and connecting with the Manchester Tramway system at Swindon. 
The total length of lines, with branches and janctions, will ba 82 
miles, and they will tap large and important industrial centres. 
Amongst the companies interested are the St. Helene Tramways 
Ocmpany, the British Insulated Wire Oompany, and a number of 
leading electricians in various parte of the country. The engineers 
to the scheme are Sir W. Н. Preece and Major Oardew, of London, 
and Messrs. Kincaid, Waller & Manville. The various authorities 
through whose areas the lines will pass are favourably disposed toward 
the project, which is one of the most important ever put forward 
oatside Manchester and Liverpool. 


Southport.—The negotiations between the Southport 
Oorporation and Birkdale and Bouthport Tramway Company have 
at length come to & satisfactory issue. The Corporation desired to 
purchase the portion of the company's lines in the borough of Bouth- 
port, and to work them in conjunction with the new lines which they 
ате laying down for the purpose of introducing electric tramways iu 
Southport. The company has been in existence for some 19 years, 
and for some time past has declared satisfactory dividends upon its 
stock. On more than one occasion the proposals have been within 

ration has 
has not 
the Oouncil 


portion of the company’s line in Birkdale, failing 


j 
tion, it is hoped, will bə completed by next summer. 


Walsall.—The Corporation of the Borough have oon- 
cluded an a ent with the South Staffordshire Tramwaye Com- 
pany, the British Electric Traction Company, Limited, and the 

uth Staffordshire Tramways (Lessee) Oompany, Limited, under 
which the Oorporation are to purchase the whole of the tramway 
undertaking in the borough (exoept the James Bridge generating 
station) as from December 31st, 190J, at the price of £18,500, and the 
Corporation are to grant a lease to the Lessee Company of so much of 
the lines as extend from the Brown Lion Тап, Wednesbury Road, 


: Pieck, to the Wedncsbury boundary on the Bescot Road, and also to 


the Darlaston boundary at James Bridge, for a term of 21 years from 
January 186, 1901, and of the remaining portion of the tramways in 
the borough for а term of three years from the same date, at such a 
rent as will indemnify the Corporation from all loss in regard to the 
undertaking, and relieve the ratescf any additional burden in respect 
of the purchase. 


Warrington.—The Town Council held а special meeting 
last week to consider a proposal to apply to the Board of Trade for 
& provisional order sanctioning the constiuction of tramways in the 
borough. It is proposed to construct four main lines, extending 
from near the centre of the town to the principal suburbe, but avoid- 
ing, as far as possible, the streets which are narrow and congested. 
Electric traction is contemplated, but power will be sought to use 
either mechanical or horse-power. town clerk, in a Dt 
which he presented, said that the Tramways Committee called Mejor 
Oardew in to advi e them as to the best routes and system to be 
adopted, The town clerk emphasised the necessity of keeping private 
companies at a distance, though he said this was not the main object 
in seeking a provisional order, for, so long ago as 1882, they 
approved the principle of tramway construction for the borough. 
Certain streets which had been originally scheduled had b3en 
struck ont. They had been advised all through by Major 
Cardew that in the first place they should not overburden the 
application, which covered all the main arteries of the borough, 
and no scheme would be accepted or permitted which did not in the 
first instance include these main arteries. The estimated cost of the 
echeme is £170,000. The adoption of the report was unanimously 
agreed to. 


Wellingborough — The Finedon Urban Ocuncil last 
week listened to Mr. Stephen Bellon's explanation of the details 
of the British Electric Traction Company's scheme for electio 
tramways for Wellingborough and district. 


West Bromwich.—The Council is considering the pro- 
motion of a Bill to confer powers respecting tramways, electric 
lighting, and other underts kings. 


West Cumberland.—It is reported that a proposal has 
been made to the Corporation of Whitehaven by a substantial com- 
pany seeking to acquire powers to run a tramway through the 

hon the overhead wire system. A plan submitted shows a 
line from Oleator Moor through Whitehaven to Distington. The 
route from Maryport to Allonby has been surveyed by Mr. Ward 
Taomas, of the firm of Messrs. Bennett & Ward Thomas, electrical 
engineers, Manchester, on behalf of the English Industrials Company, 
Limited, who contemplate the constiuction of an electric tramway 
under the Light Railways Act between Maryport and Allonby. Tne 
distance from Maryport to Allonby is about tive miles, and with the 
exception of a brow near Netherhall and the one just outside 
Allonby the road is almost level. The clerk to the Maryport District 
Council has been informed that if the Council succeeds in securing а 
provisional order for supplying electricity, application will be made 
to them for elcctrio power to work the proposed tramway. 
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TELEGRAPH AND TELEPHONE NOTES. 


Grimsby Telephones.—The Corporation Highways 
Committee have had under their consideration the advisability of esta- 
blishing a municipal telephone in the borough, and the matter has been 
referred to the Sab-Lighting Committee. 


` Manchester Telephones.—A number of gentlemen inte- 


: ested in the New Mutual Telephone Company met on Monday in 


Manchester, under the presidency of Mr. Wm. Thomson, to petition 
the City Council to геа то its resolution of April 14th, 1897, in 
favour of a license being granted to the company by the Poatmaster- 
General The Oouncil followed up ite former resolation by appoint- 
ing a deputation to wait upon the Postmaster-General so late as May 
last. Subsequently, however, a feeling was developed in favour of a 
municipal telephone service. It is submitted on behalf of the com- 
pany that, under the resolution which the company ask, it would be 
impossible for them to establish competition in Manchester, after the 
license is obtained, without the formal consent of the Council. 
Farther, as the company has undertaken to transfer its interest in a 
competitive aystem in Manchester (if it be allowed to create one) to 
the Corporation, it is obvious that if tbe City Council should elect to 
establish a municipal service forthwith it can do so. If the Corpora- 
tion decide to commence a telephonic exchange in Manchester, the 
company would still be essential to extend efficient telephonic com- 
munication in the surrounding manufsc:uring towns haviog intimate 
business relstions with Manchester. It is imperative, however, to 
comply with the requirement of the Postmaster-Geueral by re-con- 
firming the previous resolution, so that no injustice may be done to 
the merchants and inkabitants of Manchester, and to those who have 
expended so much time and money in tbe effort to establish com- 
petition in the telephone service of the district. The chairman 
explained the position of the Mutual Company. If they failed to 
obtain a license by December 31st next, they would сваве to exist as 
а company. Farther delay by the Corporation meant death to the 
company. Bat for the creation of the Mutual Company, the existing 
service in Manchester would not bave been what it was, opposition 
having stimulated the National Telephone Company.—On Tuesday 
afternoon the Lord Mayor was waited upon by a реа терге- 
senting the New Company, who 3 the petition, and urged 
reasons why the Corporation should accede to it without delay. A 
competitive system was declared to b) an absolute necessity, With 
reference to the National Company’s proposal to charge, in some 
cases, ld. per message, in addition to an annual subscription of 
£3 108., а member of the deputation insisted that this was anything 
but а concession. If he were to adopt that system of payment, it 
would mean, in his case, an annual charge of £50 in p of the 
present subscription of £10. 

It was announced that st Wednesday's meeting of the City 
Council Mr. Plummer was to bring forward a motion to the 
effect that the Special Committee re Telephones be instructed 
to consider the question of a municipal license, and prepare 
а report and recommendation for the Oouncil. He was aleo to 
move that the application of the Mutual Telephone Oompany, 
Limited, to the Postmaster-Ganeral for a license to provide a system 
of public telephone communication in the Manchester exchange area 
for a term which sball not extend beyond that of the existing license 
of the National Telephone Company be approved by the Oouncil, 
" subject to the terms and conditions on which the Mutual Telephone 
Company shall hold and exercise such licenee being hereafter 
Асанды the satisfaction of the Corporation, and rete to the 
Oorporation & status to communicate with and be heard before the 
Postmaster. General or other Government authority in reference to 
the subject.” 


Paris Telephones.—It is stated that the Paris telephone 
tariff is to be reduced on January Ist, 1902, from 400 france to 
300 francs a year, and the cost of a three - minutes conversation is to 
be at onoe reduced from 25 cents to 15 cents. 


Pembroke Telephones.—The District Council will not 
allow the National Telephone Company to erect poles for telephone 
service unless acharge of 10s. per pole per annum is agreed to. The 
рс мешн with the company is to be rescinded from Janusry 

at next. 


Proposed American Cable to Manila.— Reuter's 
Washington agent says that the report of Mr. Elihu Root, Secretary 
for War, strongly recommends tbe laying of a cable between San 
Francisco and Manila, to touch at Hawaii, Wake Island, and Guam, 
as of great military and political importance. He estimates that the 
cost will not exceed $3,600,000. 

In his presidential address President McKinley refers to the 
necessity for a cable to Manila, and it is suggested that should not 
Congress authorise the construction of the cable by the direct action 
of the Government, the Postmaster-General should be authorised to 
invite bids for the laying of such a cable, 


Sabways of London.—The Corporation of the City of 
London are seeking powers in the coming Parliamentary session to 
conetruct subways under the streets for the accommodation of 
electric lighting, telegraphic, telephonic, and other electric cables and 
wires, and they seek aleo compulsory authority to enforce the placing 
of these things in the subways. 


Proposed French Submarine Cables.—The Paris 


correspondent of the Times made the following interesting remark: 


on the subject of a French submarine cable service in a despatch 
dated November 30ih :— 


The Government has resolved on proposing a scheme for the construction ol 
& system of French cables, and the Figaro urges that France cannot safely 
remain dependent on English companies, but must have a complete system of 
communication with all her possessions. As soon asthe Transvaal war broke 
out the papers began to publish articles protesting against the monopoly of 
telegraphic cables by the foreigner, and the Government was att&cked for not 
taking the initiative of & new system so that France might be independent of 
the foreigner. As always, it was the note of patriotism for the benefit of the 
ublic and the Fatherland, but also for the benefit of those who were patting 
orward claims for work in connection with the laying down of the fotare 
colossal network. A nation, no doubt, should have such a network of its own, 
and the present agita'ion is not incomprehensible. But in France, as in 
England, private initiative should undertake to respond to this want. As it is, 
we аге to see what is always beh: ld here. The State will be asked to guarantes 
a certain rate of interest, and so even the taxpayer who has nothing whatever 
to do with the cables will have to pay. The system is deplorable, for it paralyses 
individual action and keeps an industry going at the expense of everyone's 
urse. It is Socialistic indolence. The work goes on without conviction 
cause no one feels any special risk. and the money spent by the State 
inevitably goes into the pockets of individuals. But when once the cry of 
“ patriotism " is raised, a cry which serves for all рогро юв, no one any longer 
dares to make an appeal to reason and to sound principles of political 
economy. 


The same correspondent, telegraphing the following day, raid :— 


The Colonial Committee of the Chamber has submitted a resolution calling 
on the Government to provide telegraphic communication with the Colonies 
A preface to this resolution complains that the English censorship has been 
rigidly applied since the outbreak of the war in South Africa to countries outside 
the zone of hostilities, such as Madagascar, cipher telegrams to which have been 
stopped, even though these were Government despatches to their agents. In 
the event of war, accordingly, France might thus be prevented from telegraphing 
the outbreak of hostilities beyond Marseilles for the East and A'geria for Africa 
Colonial Governors might thus be without instructions and without the means 
of defence. It would be cu!pable imprudence not to avert this danger. Colonial 
commerce, moreover, as England's example proves, runs parallel with the 
extension of submarine cables. The Committee accordingly recommend cables 
in the Atlantic, the Indian Ocean, the Far East, and the West Coast of Africa, at 
an estimated outlay in five years of 100,000,000 franos. 


R3uter's Paris agent saye that on 2ad inst. M. Millerand, Minister 
of Oommerce, presided at а meeting of the Cables Committee, which 
he bad sammoned for the express purpose of submitting to it the 
outline of a Bill elaborated by the Government with the object of 
uniting the colonies to the mother-oountry by French cables. After 
a ми two hours, the Committee кор the proposals 
of the Minister and appointed a sub-committee to draw up as soon м 
possible the details of a Bill to be laid before the Ohamber. 


The Reduction of Rates to Iadia.—The following 
letter, written by Mr. Henniker-Heaton, M.P., appears in the Indian 
press :— 


The merchants of India, the Press of India (without regard to politics) and in 
fact, the whole of the people of India have given expression to thanks and рос: 
will to those associated with me, лкк. in the task of reducing the high 
postal rates of the past and high telegraph rates of the present time between 
the mother country and her Dependencies. A critical moment bas arrived, and 
к ior the strongest possible support in my appeal to the Vioeroy and his 

uncil. 

We аге оп the eve of success. Telegraphic communication between Greit 
Britain and India сап be reduced to 18. а word at this moment if the Viceroy 
and his Council wills it. I will explain what I mean. The telegraph rate iro: 
London to Fao (at the head of the Persian Gulf) is now 64d. per word. From 
Fao to Kurrachee the Indian Government own the cable and telegraph line, and 
it will pay them well to convey the telegrams for 5d. per word. It is about f. 0 
miles from London to Fao, and only about 1,400 miles from Fao to Kurrschee. 

"Who stops the way ?" is asked. I have information of a very grave 
charaeter in reply to this question, which I decline to believe at this stage of 
the proceedings. 

It is alleged that the telegraph line is working bad) between Fao and 
London, but well between Bushire and London. Now pledge my political 
reputation to remedy this with the aid of two eminent officials in 
Indis, and I have a note from a high official in Turkey guaranteeing the help o! 

e Sultan. 

It is also alleged that the Telegraph Convention stops the way. This h 
nonsense. I have been a member and representative on these Conventions 
The Convention is ruled by the Eastern Telegraph Com and its satellites. 

We can break away from the Convention by giving six months’ notice, so it 
is unnecessary to consider this point. 

The Indian and Home Governments have had pressure placed upon then 
to grant a subsidy or give & guarantee to the Eastern Telegraph Company, 02 
the ground that in war time it is necessary to have an all-British cable. | 

This is a very clever argument. But the answer is, that the Eastern Company $ 
cables are landed in Portugal and go up the Mediterranean and the Red Ses 
further that, in war time, it is impossible to patrol 2,500 miles of cable, and that 
the first thing the enemy will do is to despatch a vessel specially fitted пр 
cut cables. Fast cruisers,” said the ablest director of the Eastern Telegrà 
Company, when this question was raised some years o, “is the only 
guarantee," Now the Eastern Telegraph Company, which has a joint-pur¢ 
arrangement, with the Indo-European Telegraph Company, is silent on this 
point, or professes to have an all-sea line which they dare not defend. 

I and those associated have no interest to serve but one, and that is, to obtain 
cheap telegraph communication with every part of the British Empire. (aly 
one telegram in а hundred is of a family matter, and social telegrams are almost 
impossible. 

If the merchants and people of India do not successfully appeal to the 
Council of the Government of India against a subsidy to the Eastern lee 
graph Company, we shall be handicapped, and our work will be in vain. . 

Sir Michael Hicks-Beach has promised us an inquiry, but meanwhile we are in 
the greatést danger of receiving a recommendation from the Council of tbe 
Government of India to give a guarantee to the cable companies against loss o£ 
reduction of rates, -— 

I am writing very hurriedly to catch the post, I hope every paper in Indis vill 
publish this letter, 


Telegraphic Communication between Buda-Pesth 
and London.—The Times correspondent at Vienna says that on the 
afternoon of the 4th inst. direct telegraphic communication between 
Bada-Pesth and London was opened by an exchange of compli- 
mentary messages between M. Hegedus, the Hungarian Minister ol 
Commerce, and the English Postmaster-General, the Dake of Nor 
folk. The line is 2,200 kilometres long. It passes through Austr 
Switzerland, France, and the Channel. Copper wire has bie 


principally used. 
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THE PERTH (W.A.) ELECTRICITY WORKS. 


THE first attempts at electric lighting in the city of Perth, 
Western Australia, were not attended with good results; 
several companies were formed, bat did little or nothing. A 
concession which was about to be given to another company, 
was opposed by the Gas company ; this led to a public ballot, 
in which the electric light side won, but it was not able to 
carry out its ideas for lack of funds. After some time, when 
electric lighting was again talked of, the Gas company 
thought it would be advisable to take up the matter on their 
own account. Accordingly, after getting an Act empowering 
them to supply electricity, they put down a plant consisting 
of a boiler of the locomotive type and a horizontal engine of 
100 1.H.P., driving two dynamos each giving 240 amperes at 


| 


18 


nul 


originally intended to run the new machinery in conjunction 
with the old, but eventually a new site was chosen, and a 
handsome generating station erected thereon. Everything 
was complete and in running order in April, 1897 ; the load 
began to increase rapidly, and during the Jubilee oelebra- 
tions the plant was taxed to its utmost capacity, The plant 
then consisted of three Babcock & Wilcox boilere, with all 
the necessary steam pipes, pumps in duplicate, feed water 
heater, &c., and four 80-н P. Willans engines, coupled direct 
to four ©“ Castle dyngmos, two of which were rated at 110 
volts, 400 amperes each, and two at 220 volts, 200 amperes 
each. A handsome three panel slate switchboard, with all 
the necessary instruments, including battery regulating 
switches, &c., and two sets of accumulators each of 63 = 
completed the equipment. 


e 
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Pertu (W.A.).—ENGINE Коом. 


110 volta. The three-wire system of distribntion was adopted ; 
cables were fixed on poles in the busier portions of the city, 
a few consumers connected, and current supplied from sunset 
till midnight. The charge was fixed at 1s. per Board of 
Trade unit, but owing to the limited scale on which the 
operations were carried on, the company worked at a loss for 
three years. 

About three years ago the city began to increase very 
rapidly, and the company, seeing that their machinery 
would soon be too small, ordered a complete up-to- 
date outfit of generating plant from Messrs, J. H. Holmes 
and Co., Newcastle-on-Tyne. The firm had also to erect the 
machinery, and to guarantee its working; they therefore 
sent out with it Mr. Herbert Broadbent, who had had mach 
previous experience abroad with their machinery. It was 


It was soon seen that the plant would be too small, so 
more machinery was ordered, and at the same time it was 
decided to double the voltage, to save the necessity of having 
shortly to increase the size of the feeders. This order 
incladed two Babcook & Wilcox boilers, pumps, heater, &c., 
and two three-orank compound Willans engines, coupled to 
two “Castle” dynamos of 440 volta, 250 amperes each, as 
well as new armatures and bobbins to alter the 110-volt 
machines to 440 volta, and two motor-generators for charging 
and discharging the battery, which was decided on in pre- 
ference to doubling the number of cells. Long before these 
arrived the other machines were over-taxed, and the com- 
pany had to refuse to connect intending consumers; at last, 
however, the machinery was fixed, and on May 16th last 
everything was in readiness for changing-over the system. 
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Before this date all the large consnmers’ premises had been 
altered to 220 volts, and in one or two cases whole streets 
had been changed, which helped to expedite the work con- 
siderably, as it was only n to remove the outer wire 
from its socket at the corner of the street, and put it in the 
middle wire socket, of course, to be replaced at a convenient 
opportunity and the proper balancing effected. Altogether 
there were about 80 p 


About seven in 
the morning on the 
above date the 
whole staff (who 
had previously had 
their instructions) 
turned up; every- 
body had been 
pressed into the ser- 
vice for lamp chang- 
ing, Switchboard 
attendants, carpen- 
ters, &c., all 
entered into the 
spirit of the thing, 
each anxious to be 
first to telephone to 
the works when he 
had got to the end 
of his list; in fact, 
great rivalry was 
shown, as each 
e dm E sped 
ca according to 
his ко of 
the work; each had 
a list showing the 
probable number of 
lamps required for 
each of the premises 
to be visited, and 
was provided with 
a carrier's cart, 
boxes of lamps, and 
a step-ladder. 

The procession 
set off about 7.30, 
but the men were 
not able to do 
much till the busi- 
ness premises were 
opened; several of 
the men, however, 
had arranged with 
clients on their 
round to let them 
have access earlier, 
others had planted 
ladders at different 
places on their 
Toute, to save time, 
and others availed 
themselves of the 
services of willing 
volunteers. The 
first to report at | 
about 11.80 was then told off to assist another not во 
fortunate. Between 12 and 1 the telephone was busy 
with reporte, but the last did not reach the works till 
about 2.30, very far behind the others, as the difficulties 
on his route had not been so accurately gauged. During 
this time work was not at a standstill in the station; 
в 440-volt machine choked down to 220 was kept on all day 
with the battery as a balancer, the alterations to the con- 
nections on the switchboard were commenced, the 220-volt 
connections taking the place of the 110, and new voltmeters, 
ammeters, and watt-hour meters were fixed. Everything 
was in readiness at 2.45, before which hour the men on the 
cables had reported everything changed except the post 
office, as had been previously arranged; directly everything 
was ready in the station word was sent to change this wire 


Abc Fev 


Fic. 1.—Dam or ALBION Powrr COMPANY AT WATERPORT. 


Fic. 2.—GetnerRaTING STATION AT WATERPORT. 
WATER-PowER TRANSMISSION PLANT. 


quickly and telephone immediately. In the meantime 
pressure was got up on the 220-volt machines, and directly 
word was reoeived off went the battery, and on went the 
dynamos, and the change over was an accomplished fact ai 
3 pm.; everything went smoothly, and hardly a complaint 
was received. 

Much remained to be done afterwards, such as converting 
the 110-volt machines to 440 volta, changing arc lamps, and 
making good the connections to the cables in the streets. 
The meters were the 
most serious part of 
the whole business: 
Ferranti meters 
are in Rose the 
meter i are 
doubled, and it is a 
very difficult matter 
to explain to a good 
many of the con- 
sumers that they 
are not paying twice 
аз шш foe the 
new as for the old 


ressure. 

Oar illustration, 
for which we have 
to thank Mr. Broad- 
bent, shows & view 
of the engine room, 
which is 100 feet 
long by 22 feet wide. 


The motor-genera- 


on the centre panel; 
the new i 
are nearest the 
Bwitchboard, and 
the converted ones 
next, while on the 
right the boosters 
are visible. 

The whole of the 
scheme for the ad- 
ditions and altera- 
tions was planned 
and carried out by 
Mr. H. Broadbent, 
who, on the com- 
pletion of his con- 
tract with Messrs. 
J. H. Holmes and 
Co., took sole con- 
trol of the depart- 
ment, which is 
maintained in a 
thoroughly efficient 
condition; there 
has not been a 
single failure of the 
light since its in- 
stallation, and во 
rapidly is the con- 
sumption increas- 
ing xs further extensions will have to be considered very 

ortly. 

We may add that a very substantial balance on the right 
side resulted from the first year's working of the new 
stat ion. 


A WATER- POWER TRANSMISSION PLANT. 


Br ORRIN E. DUNLAP. 


THERE is no doubt but that numerous places in the United 
States and Europe can profit largely by what has been accom- 
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plished by the Albion Power Company in their generating 
plant at Waterport, and their sub-station in the village of 
Albion, both places being in the county of Orleans, east of 
Niagara Falls. This company has a capital of $50,000, and 
it secured water and power rights on Oak Orchard and Otter 
Creeks at Waterport. At that point the Oak Orchard Creek 
runs through a deep gorge, the banks being quite high. 
Here the Albion Power ср constructed а йаш 200 
feet long and an earth embankment 100 feet long. This 
dam has a height of 12 feet, and it seta the water of the 
Oak Orchard Creek back for (ү three-quarters of a mile, 
the company owning all the land likely to be flooded by the 
water. Thus a big reservoir is formed from which a full 
supply of water may be drawn at times of heavy load, the 
reservoir refilling at times of light load. The head of water 
available is 18 feet, the difference between this and the height 
of the dam being obtained by means of a tail race extending 
for 1,000 feet down the Oak Orchard Creek. 

To the east of the dam, jast behind the earth embank- 
ment, the company has built its generating station and power 
house, In the construction of the flame novel methods were 
adopted. It is set 
right into the earth 
embankment, and it 
is built of steel 
framework filled in 
with concrete, во 
that practically it is 
а concrete wall 2 
feet thick. The steel 
frame is designed 
to sustain the pres- 
sure, while the con- 
са is ME for 

g in the spacer, 
making it tight at 
every point. The 
construction has 
been found to be 
most successful, and 
is likely to last for 
ever. 

The company 
has installed two 
McCormack wheels 
made by J. & W. 
Jolly, of Holyoke, 
Mass. One of these 
wheels has a capa- 
city of about 250 
H. P., while the other 
is of about 175 Hl. P. 
capacity. These 
wheels are set right 
into the open flame 
on a horizontal 
shaft, discharging 
through a quarter 
turn and a draught tube outside the flame into the tail 
race, In tbe generating station the company has placed two 
alternators of Stanley make. One of these has a capacity of 
150 kw. when operated at a speed of 600 revolutions per 
minute, and the other has a capacity of 100 Kw. when 
operated at a speed of 900 revolutions per minute, Both 
machines are of the inductor type, ери: are wound 
fora maximum E. M. F. of 6,600 volts at full load, and are 
intended to generate current at 7,200 alternations. Each 
generator is designed to operate in parallel. The station is 
also equipped with two 6-Kw. multipolar exciters, each 
capable of exciting the fields of the two generators when 
operating ona non-inductive load. These exciters are 
arranged for belt driving from the shaft of the generator. In 
one of the accompanying illustrations the. generating room 
is shown, well portraying the location of the generators, one 
of the exciters, and the switchboard, which is of blue marble, 
and equipped with all the necessary instruments. Both of 
the generators feed directly into the transmission line at a 
voltage of 6,600. The larger generator is connected to the 
larger wheel, and the smaller generator is connected to the 
smaller wheel. 

The transmission line also has its novel features. Water- 


WATER-PowER TRANSMISSION PLANT: Fic. 3.—VikEW or SWITCHBOARD. 


rt is situated 63 miles distant from Albion, and this is the 
length of pole line. The poles are 80 feet high, and are set 
100 feet apart. The cross arm supports three pure aluminium 
stranded cables, each cable being composed of seven wires. 
Triple pettiooated glass insulators, on a porcelain base pin, 
having an iron bolt through the cross arm, and made by 
Е, М. Locke, of Victor, N.Y., are used. When the line was 
first built, pure aluminium wire, abont 1 iuch in diameter, 
was used, but as this was found to have been too tightly 
drawn, the stranded aluminium cable was strung to replace 
it, the first construction having reeulted in numerous annoy- 
ing breaks. | 

The current passes over this alaminiam transmission line 
to the sub-station in Albion. This was the generating station 
of the old electric light company of the village, and was 
purchased by the Albion Power Oompany. In this sub- 


station the company has installed three Stanley statio trans- 
formers, having a total capacity of 200 kw. These machines 
are of the indoor type, self-ventilating, for service without 
oil, and designed for continaous operation, transforming 
from 6,000 volts to 1,100 volts рле a company 


ee ESSE 
ED ~ 
1. 


in 
this station one 
75-H P. inductor 


type alternator for 
service as a syn- 
chronous motor, the 
ваше to operate on 
1,100 volta three- 
phase, this motor in 
every way en а 

e 


the generating sta- 
tion. A 1-KW. ex- 
citer to excite the 
fields of the motor, 
and one 5-H P.three- 
phase motor for 
service in bringing 
the synchronous 
motor up to › 
have also been 
placed in the sub- 
station. The 75-H P. 
motor drives an 80- 
light direct current 
Brush arc machine 
for publio lighting. 
This sub-station is 
equipped with a 
complete steam 
plant, which gives 
the company a full 
reserve up to the 
capacity of the 
generating station. 

The business 
part of the village of Albion has been divided into three 
districts by the company, and in each of these districts, 
in the street, there have been placed three 800-light trans- 
formers connected in parallel, stepping down to 110 
volta. Each district is connected to one leg of the three- 
phase system. Running around the outskirts of the village 
there is also a three-phase line from which all outside light- 
ing and all power are taken. 

The total powar available through the present develop- 
ment at d is 400 HP., and the development, 
transmission, and use of this foroe, have added much to the 
light and power conditions in Albion, which is the 
county seat of Orleans county. Electric is suppli 
to a cold storage warehouse plant in Albion, and the 
Waterport Manufacturing Company has been organised to 
use power at Waterport. 

The chief engineer and general manager of the Albion 
Power 9 is Wallace О, Johnson, M. Am. Soc. O. E., of 
Niagara Falls. Mr. Johnson is well known both in ар 
and America as the chief engineer of the Niagara 
Hydraulic Power and Manafacturing Company, of Niagara 
Falls. Mr. Johnson had charge of all the plans of the 
development. 
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3,000-KW. ELECTR 


The electric contracts were placed by the Albion Power 
Company with the Niagara Electric Equipment Company, of 
Niagara Falls. 


LARGE ELECTRIC GENERATORS. 


AT«the present moment few questions are of so much interest 
lo central station engineers as the Increasing use of large 
Beneratipg units. From orders recently placed, it has been 


RAILWAY (GENERATOR. 


clear that 1,500 kw. direct coupled sets, and even larger 
sizes, will be pretty general in the extensions which are now 
being carried ont. 

The new works of the Midland Corporation for E!ectricai 
Power Distribution will be equipped with half-a-dozen sets of 
a total capacity of 10,000 E H.P.; at Glasgow tramway power 
station there will be several 2,500 Kw. three-phase generators; 
and at the Metropolitan Electric Supply Company’s new works 
at Willesden, which have now arrived at a stage when they 
are nearly ready to be brought into service for practical 
supply business, there will be three Westinghouse sets of 
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2.500 to 8,500 н.р. each.“ But large as these and the 
Manchester, City of London, and various new planta may be 
to Eaglish practice, they are small when compared with units 
which are now being manufactured or put into position in 
connection with certain American installations. 

We are enabled, by the courtesy of the British Thomson- 
Houston Company, Limited, to give a photographic view of 
one of the 3,500-K w. (6,600 volts) three-phase alternating 
current generators which have been supplied by the General 
Electric Company, of America, for the station of the Metro- 
politan Street Railway Company of New York City. 

This generator has 40 poles, and is of the revolving field 
type. The speed is 75 revolutions per minute, and the fre- 
quency 25 cycles per second. The field of the generator is 
mounted directly on the engine shaft. The general method 
of construction follows the Thomson-Houston well-known 
standards, the armature core being built up of sheet iron 
punchings of high permeability and low hysteresis, well 
j panned before assembling, and further insulated from one 
another by sheets of paper inserted at intervals to reduce 
the eddy current losses. The windings are in slots on the 
inner side, the teeth of the core being recessed for the in- 
sertion of wooden wedges to hold the windings firmly in 

lace, The punchings are assembled with ventilating spaces 
between, thus allowing free circulation of air in direct con- 
tact with the cores and windings. The coils forming the 
winding are completely insulated before being placed in the 
machine, the coils being so arranged that any one can ba 
taken out by removing a few adjacent ones, and, in case of 
a burn-out, the defective coil can be readily taken out and 
another put in its place. 

The outside frame of the armature is of cast-iron su 
ported on slide rails so that it may be moved to one side 
clear of the revolving field to facilitate inspection or repair. 

The magnet frame consiets of a cast-steel ring with out- 
wardly projecting poles of sheet iron, bolted to the steel ring, 
the ring being mounted on a substantial cast-iron spider. 

The field coils consist of copper strip wound on edge, and 
are insulated to stand a high potential test of 4,000 volts 
alternating between the winding and core. The excitation 
E.M.F. is 125 volts. The armature windings were tested to 
15,000 volts alternating. 

The exciting collectors consist of two insulated rings sup- 
ported on the shaft, carbon brushes being used. The overall 
width at right angles to the shaft is 22 feet 6 inches. The 
overall width of frame parallel with the shaft is 51 inches ; 
diameter of engine shaft, 87 inches; and the diameter of 
field, 16 feet 9 inches. 

As we write this there comes to hand an official statement 
made by the Manhattan Elevated Railway Company, of New 
York, to the effect that a contract has just been awarded 
to the Westinghouse Electrio and Manufacturing Company, 
of Pittaburg, for the heavy generating machinery for the 
new power house, also the apparatus for sub-stations, which, 
with the contract already given for engines, boilerr, &c., 

ractically сор the material required for the stationary 
installation. The Manhattan Railway Company state that 
they have been actively studying the problem which to-day 
culminates in awarding this contract, for over two years, and 
have taken every possible precaution to arrive at a correct 
decision in this important. matter. The apparatus covered 
by the contract consists of eight three-phase alternating 
current generators, each of 6,650 н.р. capacity, together with 
such step-down and converting devices for the sub-stations 
as will be necessary to transform the alternating current 
in the power house into direct current of 500 volte, which 
direct current will be fed to the third rail of the elevated 
system. The 6,650-H P. generators will ba the largest ever 
designed or constructed, their external dimensions being 
something over 40 feet in height, while the rotary element 
which includes in itself the rotary field of the generator and 
the necessary fly-wheel for the engine, and which will be 
mounted directly upon the shaft of the engine, has a diameter of 
32 feet. Some idea of the enormous ві2 з of these generators may 
be gained from their dimensions, and from the fact that the 
weight of each machine and engine complete will be nearly 
1,000 tons. The current generated by these large machines 
will be conveyed to various sub-stations conveniently placed 
about the city. In these sub-stations will be installed 20 
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rotary converters in units of 2,000 H P. each. These rotary 
converters are designed to produce direct current at 500 volts 
for use upon the elevated structure. The first of the large 
dynamos is due for delivery in 10 months from date, and it 
is therefore thought reasonable to expect that electric trains 
will be running on a portion of the Manhattan system daring 
1900. 

The selection of the engineering plans of the Westing- 
house Electric and Manufacturing Company was made after 
much careful study by the above-named technical board, 
which we understand is composed of men prominent ia 
engineering mattera, who are authorities and experts ia their 
respective lines. The action now taken by the company is 
considered to insure an equipment of the highest efficiency, 
of the most modern constraction, and in magnitude second 
to none in the world. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 926.) 


Telegraphic Interruptions and Repairs:— 
OABLBS. Down, 
West INDIES :— 


Jamaica-Colon eee eee eas Jane 30, 1899 eee eee 
Trinidad-Demerara(1871 original) Oct. 20, 1899 | Nov. 9, 1899. 


Repaired, 


Do. do. (1891 duplicate) Oct. 6, 1899 J one cabl: restored. 
BouTH AFRICAN :— | 
Zansibar-Mombasa dee .* . Ost, 27, 1899 ... ies 
Aden-Zanzibar " *. Nov. 27, 1899 ... Dec. 4, 1899. 
Oayenne-Pinheiro eee eve Oct. 11, 1899 eee s.o 
Latakia-Oyprus eo eee June 20, 1899 зө, ^ eee 
LANDLINES 
West INDIES:— > 
Oaban Government lines... ... Ost. 80, 1899 ., 
Communication with Les Oayes 
(Haiti ) — .. 25 . Nov, 22, 1899 . $us 


Bourn AFRICAN :— 


Communication with Mafeking... О. 13, 1899 ... 
Communication with all offices 
beyond Orange River ... ... Ost. 18, 1899 ... 
Communication beyond Burghers- 
dorp, Oape of Good Hope, and 
Estcourt, Natal... И *. Nov. 7, 1899 .. 
Oommuanication with north of 
Mooi River (Natal) .. .. Oot. 22, 1899 . ee 
Oolombian Government lines to 
: Bogota esc II) eoe eee Oct. 21, 1899 eee 
Communication with interior of 
balema, Bugs, Cartago, Ibagua, 
Manizales, Medellin, Palmire, 
Pasto, Popoyans, Reimedos, Son- 
son, and Santo Domingo... „ Nov. 6,1899 ... M 
Communication with Valentia > 
(Venezuela) see 5S ... Nov. 18, 1899 ... - 
Majanga-Tananaira 2s . . Nov. 25, 1899 ... Deo. 1, 1899. 
Indo-European lines between 
Southoum- Kalestaté_éran .. Nov. 90, 1899 ... Deo. 3, 1899. 


Trans-Afcican Telegraphs.—Mr. F. E. Baines, some- 
time Sarveyor-General (Telegraphs) writes from Bournemonth to ths 
Times offering & suggestion on this subject. He says:— 


The Wingate victory and the death of the Khalifa promising peace and 
T to the Sou ian south of Khartoum, and especially to the navigation of 
the Nile, now, in my opinion, is the time to extend the telegraph beyond its 
present terminus to connect the frontier posts with the centre of Government, 
and especially to meet the advancing wire from Rhodesia. But not by any 
land route. Even now casual iaterruptions in the desert would be easy and 
repairs tedious and difficult to effect. The bed of the Nile itself would bea 
tafe resting place for an ocean pattern cable. To Fashoda the distance from 
Khartoum is perhaps 600 or 700 miles—a convenient length for a good cable to 
work without a relay station, and such a cable could be made and shipped to 
Alexandria by the time (or soon after) the railway opens to Khartoum. What 
next need not be considered now. The Nile is known to be navigable a long 
way beyond Fashoda, and where a guaboat can swim there can a cable be 
securely laid. 


Wireless Telegraphy.—The Times Hamburg cor- 
respondent says that on November 29:h, by the courtesy of the 
authorities at Cuxhaven and of the experts engaged in testing the 
syatem of wireless telegraphy invented by Prof. Brauo, of Straesburg, 
a sories of experiments was conducted between the shore station at 
Cuxhaven and the operators on board the steamship Swvana while en 
route to Heligoland in the presence and for the information of 
Oolonel Hosier, O. B., of Lioyd’s. The interest shown is due to the 
wish to adopt the most perfect communication between sea and 
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shore, and it is understood that in Oolonel Hozier's opinion the 
Braun system so far shows a considerable advance on similar experi- 
ments with other systems in England." 

An evening paper says that Captain H. B. Jackson bas been 
temporarily appointed to the torpedo ship Vernon, at Portsmouth, 
to prosecute his studies in wireless telegraphy before he is sent to 
the special torpedo vessel Vulcan to introduce the system in the 
Mediterranean Squadron. 


CONTRAOTS OPEN AND OLOBED. 


Belfast. December 14th. The Electric Committee 
wants tenders for the purchase of old incandescent and arc lamps, 
scrap copper, iron, &c. See Official Notices ” to-day. 


8 12th. The Corporation wants 
or the su con у‚ overhead crane, and feeder 
mains for the elsctrio 1 osse persa кы. Bee “ Official 
Notices " November 24th. 


Blackburn.—December 23rd. The Corporation wants 


tenders for overhead trolley lice equipment. See Official Notices 
November 2 th. 


Blackpool.—December 15th. The Corporation wants 
for the electricity works four boilers and accessorial steam plant; 
two 600-kw. steam alternators (or one 1,200-xw.), switchboard, 


mains, transformers, and battery. Взе “ Official Notices Novem- 
ber 24th. 


Denmark. December 28th. The Corporation of Aarhus 
is inviting tenders for water-tabe boiler plant, steam dynamos, 
switchboard, and accumulators for electricity works. From our 
“ Official Notices,” November 3rd, further particulars may be obtained. 


Gloucester.— December 28th. The Electricity Com- 
wittee wants tenders for extension plant including Lancashire 
boiler, &c., one 800-Kw. steam dynamo, switchboard work, condensing 
plant. Bee Official Notices November 24th. 


Hackney.—December 12th. The Vestry Electric Light- 
ing Committee is inviting tenders for refuse destructors to deal with 
the whole of the refuse of the parish. Specification, &c., may be 
obtained at the offices of Mr. Robert Hammond, M. Inst. O. E. 


Hackney.—January 2nd, 1900. The Vestry wants 


tenders for the supply of accumulators. See “ Official Notices” 
December 1st. 


Hull.—December 28th. The Electric Lighting Committee 
wants tenders for two 750-m.P. high speed three - crank vertical 
engines; and two 460-Kw. continuous current dynamos (2,250 volts) 
for the Sculcoates Lane electric lighting station. Sze "Official 
Notices ” to-day. 


Manchester.—December 16th. The Corporation Tram- 
ways Oommittee wants tenders for steel tie-bars, bolts and nuts for 
permanent way work. See Official Notices December 1st. 


The Midland Corporation.—December 18th. From an 
“ Official Notioe " Nov. 24tb, particulars may be obtained of certain 
plant and machinery and conductors, for 10,000 m H. r. output, 
required for the new power house $o be erected by the Midland 


Electric Corporation for Power Distribution, Limited. There will 
be 16 water-tube boilers, six sets of Corliss engines and three-phase 
generators, transformers, switchboards, mains, es, &o. 


Mistretta (Sicily).—December 31st. The Secretary of 
State for Foreign Affairs has received & despatch from Her Majesty's 
Consul at Palermo, stating that tenders are invited by the Manici- 
pality of Mistretta, not later than December 31st next, for the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


Port Alegre.—December 31st. The Secretary of State 
for Foreign Affairs bas received a despatch from Her MA. Minister 
at Rio, stating that tenders are invited by the m pality of 
Porto Alegre, not later than December 3186 next, at 1 p.m., for the 
electric lighting of that town. 


Plymouth.— December 8th. The Co 
tenders for tramcars, trucks, motors, trolley arms, 
Notices " November 17th. 

Rathmines and Rathgar.—December 18th. The 
Council is inviting tenders for additional feeding and distributing 
mains, including trenching, cables, joint boxes and house services. 
See “ Official Notices" November 24th. 

Roumania.—December 8th. The Roumanian State 


Railway authorities in Bacharest are inviting tendera until Decem- 
ber 8th for the supply of 11,320 porcelain insulators and 10 tons of 


ingot 
The Urban 


ration wants 
Bee Official 


St. Annes-on-the-Sea. — December 21st. 
District Council wants tenders for mains, street arc lighting (enclosed 
globes), and street incandescent lighting. See Official Notices” to-day. 


St. Pancras.—December 12th. The Vestry wants 
tenders for (a) two dry back marine boilers; (5) condensing 
feed water heaters, steam and feed pipes. See Official ces” 
December Ist. . 


Trimdon Grange (Durham).— The owners of East 
Hetton Trimdon aud Trimdon Grange Oollieries want tenders for 
12 months supply of iron and steel casti and steam pipi 


gas piping, 
and a variety of other sundries including electric light fittings. 


Bpecifications from the Storekeeper, Trimdon Grange 
Company. 


Wallasey.— December 20th. The District Council wants 
tenders for a Lanceshira boiler for the electricity works. Взе 
“ Official Notices " to-day. 


West Bromwich. —December 22nd. The Corporation 
wants tenders for boilers, steam dynamos and condensers, switchboard, 
mains, and storage battery, for electricity supply. See “Official 
Notices " to-day. 


OLOSED. 


Croydon.— The Board of Guardians has accepted the 
offer of Messrs. W. J. Bishop & Oo., of 88, George Street, Croydon, 
to carry ont the work tendered for at the Union Offices, Infirmary, 
and Workhouse for the sam of £1,995, subject to the usual conditions. 


Hall.—The Electric Lighting Committee has ordered 
1,000 tons of Künhurst best hard steam coal at 14s. 11d. per ton, for 
the electricity works, from Messrs. Strachan & Bon. 


Leicester,— The Corporation have placed an order for 
two 1,000-xw. steam alternators with the Brush Electrical Engineer- 
ing Company, Limited. The dynamos will bs'of the “ Inductor" 
type, of which a large number, both for monophase and polypbase 
working, are in course of construction at the Brush Company's Works 


at Loughborough. 


FORTHCOMING EVENTS. 


Friday, December 8th.—At 2.30 p.m. Institution of Civil Engineers. 
Students' visit to the works of the Baker Street- 
Waterloo Railway. | 


At 8.30 p.m.—Institation of Civil Engineers. Students’ 
visit to the works of the Baker Street—Waterloo Rail- 
way, in course of construction. 


At 5 p.m.— Physical Society meeting in the physical labora- 
tory of the City and Guilds’ Technical College, Leonard 
Street, Finsbury. ‘Cylindrical Lenses," by Prot 
Silvanus Thompson, F.R.8.; ' Exact Formul» for 
Lenses" by Mr. T. H. Blakesley; "On an O i 
Compound of great Double-Refraction, by Prof. 
Silvanus Thompson, F. R. B. 

At 8 p. m.— Institution of Mechanical Engineers, Storey 
Gate, St. James's Park, S.W. “A Oontinuous Moav- 
per Indicator for Steam Engines,” by Prof. W. 

pper. 

7 to 11 p.m.—Nortbampton Institute (City Polytechnic) 
St. John Street Road, E О. Members’ and students 
annual conversazione. 


Tuesday, December 12th—At 8 p.m. The Institution of Civil 
Eogineers. Paper for discussion : —“ Combined Кзѓаве 
Destructors and Power Plants,” by C. Newton Rassell, 
Assoc. M. Inst. O. E. . 


Thursday, December 14th.—At 8 p.m. The Institution of Electrical 
E eers. Discussion on Mr. Orompton's and Mr. John 
Holliday's papers if adjourned on the 7th inst, and 
„Electrical Time Service,” by Mr. F. Hope-Jones. 


DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Tur eleventh annual dinner of the Institution was held on 
Wednesday evening at the Hotel Cecil, the president, Prof. 
Silvanus P. Thompson, F.R.S., in the chair. About 250 
were present, the guests including Lord Kelvin, the Hon. 
Justice H. Н. Cozens-Hardy, Sir Courtenay Boyle, K. C. B., 
Sir W. C. Roberts-Austen, K C. B., F. R, S., Sir Douglas Fox, 
Sir Philip Magnus, Gen. Sir R. Harrison, K. O. B., Sir W. H. 
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White, K. C. B., F.R.S., Sir G. Murray, K. C. B., Sir H. 
Rosooe, F. R. S., Sir J. Orichton- Browne, F. R. S., and many 
other distinguished gentlemen. 

The loyal toasts were proposed by the President, and were 
duly honoured. Mr. R. E. Crompton gave the “Navy, 
Army, and Auxiliary Forces,” йон уш, the company that 
he himself was an old soldier, and wished he were out in 


South Africa—he suggested that his hearers would wish 


Mr. Crompton's experience of the work done 
by the Electrical Engineers’ Volunteer Corps, of which 
he is Major, showed what excellent resulta were derived from 
the union of military training with cultivated intelligence. 

General Sir Richard Harrison, responding, in the absen 
of Captain Oreak, R N., F. R. S., for the Navy, as well as the 
Army, remarked on the admirable co-operation of the two 
departments in transporting troops to South Africa, and in 
carrying on the war inland. The so-called Auxiliary Forces 
he looked upon as an integral part of our military system, 
forming our third line of defence. A reference to the 
splendid conduct of the Volunteers, gathered from all parts 
of the Empire, in South Africa, evoked a round of cheers, 

The President, exercising his prerogative, next rose to 
congratulate the Institution opon the presence of Lord 
Kelvin, who is at the very head of science in this country. 
He * also the head of the Clan Thomson (but without the 
6 

р. 

Lord Kelvin, who was enthusiastically received, proposed 
the toast of Science. He had only to mention the word, 
he said, to call forth the enthusiasm and applause of engineers, 
to whom, on the other hand, pure science was deeply indebted. 
When the electric telegraph came into existenoe, followed, 
ten years later, у е first submarine cable, and 
ten years later still by the first Atlantic cable, elec- 
trical science was in a very backward state; an immense 
stimulus was given to its study by its application to tele- 
graphy, and to the great system of electrical measurements, 
which originated among University professors. Gauss and 
Weber laid the foundation of the system, the development of 
which was carried out by practical engineers. He expressed 
profound admiration for the ical use made of mathe- 
matios by engineers; a great debt was due to the electrical 
journals, which published mathematical investigations freely. 

xcellent work is now being done by the technical training 
colleges, among which the University of Glasgow was the 
earliest to establish a Chair of Engineering. 

Sir W. C. Roberta-Austen, replying to the toast, referred 
to the influence of the telegraph upon the maintenance of 

Sir Henry Roscoe, who also replied, remarked that 
where formerly young men would have had to enter the 
army or navy, or to join the Church, many of them were 
nowadays claimed by Science. Some of the audienoe 
wondered whether Sir Henry was thinking of Parsons“ 
чое от ч pad ” atokers ! « 1 , T 

Sir Dou ox proposed ngineering," and poin 
out its close connection with science. Sir W. H. White also 
referred to this point, as exemplified in the persons of Lord 
Kelvin and the late Dr. John Hopkinson. Mr. Justice 
Cozens-Hardy gave “The Institution of Electrical Engi- 
neers,” and expatiated on the vast possibilities of electricity, 
which, for instanoe, annihilates distance, and brings news 
from the ends of the world, both false and true, but mostly 
false. The toast was ooupled with the name of the 
President, and was pledged with musical honours. The 
President expressed regret at the absence of General Webber, 
Sir W. H. Preece, Prof. Ayrton, Oolonel Huber, Mr. 
C. E. L. Brown, and others, and called attention to the 
reminder of the Swiss tour in the shape of the Exhibition 
of Photographs in the library of the Institution. The 
President also described the arrangements which are being 
made to organise local centres of the Institution in New- 
castle, Dublin, Cape Town, and elsewhere, and invited 
well-to-do members to follow the munificent example of Mr, 
Н. Wilde by contributing to the Building Fund. 

Prof. Perry toasted ** Our Guests in a humorous speech, 
in which he invited State officials and others to oonsult the 
Institution more freely when they meet with difficult 
questions, while acknowledging that Sir Courtenay Boyle 
already did so. Sir Courtenay, in replying, offered to argue 
with anyone the question whether the century dies with this 
month, and gave useful advice to the younger members. 

The proceedings terminated gnon after 11 p.m. 


NOTES. 


Electric Car Driving.—A delightful little Novices’ 
Guide” to the above-named art, written by Mr. E. W. 
Elsley, i r of Leeds City Tramways, and formerly a 
motorman himself, has reached our hands, In the ace 
the пса oe ir * to take the novice to the car shed, show 
him how to bring out the car, work it during the day, 
together with many of the scores of things that are likely to 
befall him before he gets it safe into the der t at night 

in.” Referring to the selfish ice of some drivers, 
who seem to believe they know all there is to know about 
electric traction—and keep it to themselves he says :— 

“This is not as it should be; one man can only drive one car; no 
man was born with one, and no man can take ‘one away with him 
when he goes”... 

“ Power, Current, and Electricity mean one and the same thing as 
far as this book is concerned.” 


The Guide begins with a solemn warning— 


DRUNKENNESS. 


“ Anyone drank when in charge of any vehicle is liable to three 
months re without the option of a fine, and the driver of a tramcar 


m т па ая about лш Ше оаг, 
varied by philosophical reflections, e.g., speaking of improper 
operation of the controller handle— 

hand will often briog it round carelessly, 


not a pause on any notch, but slugger it over all of them, 
b a mangle a long time, and got tired 


There appears to be no detail of oar driving which is 
unnoti The detection of failures is dealt with at length, 
the only rule for this purpose being Look until you do 
find it.” 

“ Are all cut-out switches in their ? Right ho 
Noth lodang excom iron Gan to the Mintel tea d= B 

“ Well, now, cut out one motor, and try and work the car with the 
оос Won't go, eh? Well, replace that switch and try the 
other. 4 
The tricks of horse drivers and others obstructing the car or 
wilfully causing collisions, and the readiness of bystanders to 
blame the motorman, have sometimes led the author to 
wonder why cars were allowed to run at all. But amiable 
and well-dis carters are not unknown, and are to be 
treated kindly. 

“In fog do not travel any faster but that you can stop in the same 


distance as you сап see.. You may run out of one cloud into 
clear weather, then get re ee but before you enter that 
cloud 50 yards ahead of you , have your car well зао араш, 


d 

for in that very bank there may be a man with an old broken-down 
pony арс cart, a horse desler with one he can't sell, fair on your 

. He's waiting for a new lot, and intends getting it out of your 
pocket if he can, so be careful." 
On frosty mornings extra sand should be carried, to help p 
horses which may have fallen on the track. Is not this 
returning good for evil? The author does not fail to give 
numerous instances of difficulties he has met with, and the 
remedies he applied. He concludes with an exhortation to 
all to be thorough in their work, and deprecates criticism of 
his style :— 

“The scholar may find faults in my booklet. There ae ырчы 
some errors of diction and grammar; I am no collegian, writing 
is not my strong point.” 

The author wrote the booklet at a time when he was laid u 
by some mischanoe, and had nothing to do but read 
write, and 

“this is the result. If you think it worth the coppers, buy it; if 
not, don’t.” | 

We do, indeed. 


Personal.—Mr. Alex. Marr notifies us that he has severed 
his connection with Messrs. W. T. Glover & Co., Limited, 
and joined the St. Helens Cable Company, Limited, as their 
superintendent. 

The ree nga a of the Manchester Corporation 
have appointed Mr. F. E. Procter as mains engineer, at a 
salary of £850. The appointment is provisionally for one 
year only, bat the pros is held out of its being per- 
manent. Mr. Procter will have аз assistant Mr. L. R. Lee, 
at а salary of £185. 
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What Does This Mean ?—We observe from a note in 
our New York namesake that: “At Dover, Del, on 
November 11th, these companies were incorporated : British 
Electric Street Tramway Company, to construct and operate 
electric street tramways in Great Britain and its colonies; 
capital, $5,000,000. London Electric Tramways Con- 
struction and Maintenance Company, for the purpose of 
constructing and operating electric street tramways ; capital, 
$2,500,000.” Oar contemporary does not appear to be in 
, the know as to the objecta, &c., of these newly-formed enter- 

prises, and in the absence of further information, comment 
on our part weuld ba premature. 


Up-to-Date Equipment for Printing Offices.—The 
new American Government Printing Offices will be provided 
with 12 electric elevators for access to the different floors, 
the buildings will be lighted by 7,000 incandescent lamps, and 
refuse will be destroyed for water heating. A contemporary, 
from which we derive this information, does not mention 
the electric driving of printing presses, &c., but we presume 
this will be part of the programme. 


Obituary.—The death is announced from Abbezia of 
Frau Anna von Helmholtz, the widow of the distinguished 
Berlin professor of physics, the late Hermann von Helmholtz. 
Her only daughter is the wife of Herr Arnold von Siemens, 
the head of the great firm of electricians. 

We hear with deep regret that Mr. D. Bruce Peeb'es, 


the senior partner and founder of the firm of Messra. 
D. Bruce Peebles & Co, died on Tuesday morning. 


Mr. Peebles was perhaps one of the best known men in the 
gas world for the last 30 yeare, and it redounds to his broad- 
minded spirit that, in face of this fact, he, two years ago, 
started the electrical manufacturing department, which, 
despite the short time it has been established, is already one 
of tbe largest in the country. His advancing years notwith- 
standing, Mr. Peebles took the greatest interest in each 
succeeding development of the rew department, and although 
originally brought up in the old school, was ever a staunch 
supporter of the latest improvements. It is a consolation to 
think that he lived to see the success of his labours firmly 
established. 


Correction.— In an article on “Electric Railways in 
America in our issue of November 10th, we referred to a 
special issue of the Street Railway Review, upon an article 
in which our comments were based. We regret, however, 
that the name of the journal was given incorrectly. The 
issue referred to was the World's Practice Number of the 
Street Railway Journal. 


Appointments Vacant.—For the Whitechapel electricity 
undertaking a mains foreman, shift engineer, and other 
mens of staff are required. See “Official Notices” this 
Week. 

The Bary St. Edmunds Corporation wants a resident elec- 
trical engineer at £150 per annum. See Official Notices.” 


The Manhattan Railway Generators.— The half- 
penny daily press, in its efforts to manufacture sensational 
headings, sometimes overshoots the mark, and makes itself very 
ridiculous. A case in point is jast found in the Daily Masl 
columns. In recording the placing of the Manhattan large 
generator contract with the Westinghouse Electric Company, 
„which is about to erect extensive works at Manchester,” 
the paper in question heads the note, “ Trade comes to 
England!” From this, the ordinary reader would gather 
that these enormous generators are to be made in this 
country, but such is certainly not the case. The Manchester 
works are hardly likely to be opened for some little time yet, 
and the firet of these 6,650 Н P. sets is promised for delivery 
in 10 months. 


Lecture.—AÀt a meeting of the Liverpool Engineering 
Society last week, Mr. A. Lester Taylor read а paper on the 
"Fire Risks of Electrical Installations.” The chair was 
taken by the president, Mr. A. Brumley Holmes, and there 
was a large attendance of members. 


Jerry Wiring.—The first of the annexed figures shows 
what is probably the worst attempt ut a joint —zave the 
mark— Pat we have ever met with. This extraordinary 
connection was covered with a strip of chair-webbing, laid 
lengthways, а rag of flannel, and a strip of similar i 
rolled many times rouad the bandle, and dabbed with red 

int. The next figure shows the wiring of a three-light 
bal fitting, the letters, F Р, distinguishing two bits of 
flexible of small віт `, which unite the branches with the 
main leads; pieces of India-rubber tape are lavished 


~~, 


— уз "АҢ: 


on the dry joints, and are fastened in place by half- 


hitches, but plenty of the bare wire is exposed. 
Tne remaining figure shows a part of one of the main 
leads in the hotel, from which the preceding example was 
obtained. The 7 x 18 cable is roughly dry-jointed to a 7 x 23 
cable, which latter had to carry the whole current for lighting 
the hotel. When this joint was uncovered it was actually 
red-hot, and all the tin had been burnt off the copper wires! 
When will something ba done to bring euch criminal work 
within control of the law? The perpetrator of such miedeeds 
ought to be liable to penal servitude, and the contractor who 
al'ows such work should take his place beside him. 


Royal Society.—On November 80th the anniversary of 
the Royal Society was held at Burlington House, Lord 
Lister delivered bis anniversary address. In the evening the 
annual dinner was held at the Hótel Metropole, Lord Lister 
again presiding. 


Swiss Photographs.—The secretary of the Institution 
of Electrical Engineers informs us that the collection ot 
hotographs taken by members during the recent visit of the 
Tostitution to Switzerland were placed on exhibition in the 
library on Tuesday, 5th inst., and they will remain so until 
Tuesday next, 12th inst. 


Northampton Institute,—Mr. E. Kilburn Scott has 
been recently appointed to the post of instructorabip in 
electrical engineering end design. 


Royal Institution.—The (Goldemiths’ Company has 
made a further grant of £1,000 for the continuation end 
development of original research, and especially for the 
prosecution of further investigations of the properties 
matter at temperatures approaching that of the absolute 
zero of temperature. 


Presentation.— On Wednesday last week, ata meeting in 
the Lecture Theatre of the Victoria and Albert Maseum, 
very numerously attended by members of the present and 
pat н of the department and by men of Science and 
Artists who have ben connected with it, Sir John Gors 
presented on the behalf of some 500 subscribers, а teti- 
monial to Major-General Sir J. F. D. Donnelly. K.C.B. 
This consisted of a silver salver, а set of library furniture, à 
collection of books of reference, a Zeiss binocular, and § 
diamond brooch for Lady Donnelly. The inscription 04 
the salver stated that it was в recognition of high 
regard and in remembrance of cordial relations of mor 
than 40 years, 
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The Possibilities of Electricity.—At a meeting of the 
Railway Institute at Darlington last Friday evening, Sir 
James Kitson, M. P, a director of the North-Eastern Railway 
Company, in the course of his address, went on to comment 
on the development of electricity in the United States, 
They were many years ahead of us, he said, because of the 
ecientific attainments of the American people. The way in 
which électricity was being developed and applied was one 
of the great things of the future, to which the young men of 
the present day should particularly turn their attention. 
Just now the great firm of Westinghouse, of Pittsburg, had 
arranged to erect works at Manchester for the production of 
electrical machinery. There was no difficulty with us in 
finding workmen who would follow the instructions of the 
foreman, but we had a diffionlty in finding the young 
scientists who would instruct the men, and show how the 
machinery should be produced. Men were being brought 
over from the United States to establish these works. We 
in England onght to be able to do these things for ourselves, 
It was simply a question of education. In Sweden, where 
he had lately beep, they were becoming independent of coal, 
and he had seen great ironworks driven entirely by adjoining 
water-power converted into electricity. From one of the 
Scottish lochs there was available 40,000 H. p. daily which 
was now passing away to the sea. Brilliant opportunities 
were now opening to the new generation. 


A Woman of No Importance.— Meteor" says that 
the word “ Aerogram,” if used as a name for wireless tele- 
graph messages, is certain to be mispronounced. “ Who 
does not know ladies who invariably speak of an areated 
bread shop," remarks the earthly embodiment of the Leonide. 
This shows the kind of female society he affects ! 


Fatality.—Last Saturday an inquest was opened at 
Willesden into the death of A. J. Barnes, 22, who met 
his death on 29th ult., at the new works of the Metro- 
politan Electrio Supply Company, where he was employed 
as engineer. Somehow or other deceased fell among the 
moving parts of one of the large machines, and was torn 
to pieces. The hearing was adjourned for the attendance of 
the Home Office inspector in regard to the protection of the 
machinery. 


‘NEW COMPANIES REGISTERED. 


Newhaven and Seaford Electric Lighting Company, 
Limited (64,307)—This company was registered on November 25th, 
with a capital of £20,000 in £1 shares, to carry on the business of an 
electric light company, electrical engineers, electricians, suppliers of 
electricity for purposes, telephone, telegraph and general con- 
tractors, engineers, wire and cable manufacturers, &c. The subscribers 
are :—A. J. Jack, The Orouch, Seaford, civil engineer, 50 shares; J. F. 
Plaister, Highlands, Seaford, manufacturer, 50 shares; J. A. M. 
Bannister, Lorraine, Newhaven, draper, 50 shares; A. G. Mossop, 
Wingland, Newbaven, M.D., 20 shares; B. J. Gorringe, Ohynton, 
Seaford, farmer, 50 shares; W. P. Morgan, Hurdie House, Seaford, 
M. B., 50 shares; Rev. H. H. Goodwin, Bonnewell, The Vicarage, 
Beaford, 50 shares; and E. Towner, Bteam Mills, Newbaven, miller, 
50 shares. The number of directors is not to be less than three nor 
more than seven; the subscribers are to appoint the first; quali- 
сето £100; remuneration, £25 each per annum and a share in the 
pro 


Atlas Engineering Company, Limited (64, 320).— 
This company was registered on November 27th, with a capital of 
£2,000 in £1 shares, to acquire the business carried on by Benjamin 
Wild and John Н. Clarke, under the style or firm of “ Wild, Rothwell 
and Oo.,” at Atlas Worke, Virginia Street, Southport, and to carry on 
the business of electrical and mechanical engineers, iron founders, 
cycle, motor, motor car, and motor cycle manufacturers, carriage 
builders, &. The first subscribers (each with one share) are:— 
Nicholas T. Pollitt, Lanedowne Ville, Sheffield R ad, Godley, 
engineer; James Malam, 21, Sefton Street, Southport, gentleman ; 
Thomas Pendlebury, 16, Ivy Street, Southport, engine driver; 
John R. Haworth, 4, Norwood Avenue, Southport, accountant; 
James B Davenport, 73, Ridley Lane, Hyde, print works manager; 
James Hall, 8, Lathbridge Road, Southport, mineral water mana- 
facturer ; and Mrs. Alice Pendlebury, 16, Ivy Street, Southport. The 
number of directors is not to be less than three nor more'tban five ; 
the first are James Malam, Nicholas T. Pollitt, and Thomas 
Pendlebury ; qtalification, 50 shares; remuneraticn as fixed by the 
ccmpany. Registered cffice, Atlas Werke, Virginia Street, Su anten. 


Rotary Piston Engine Company, Limited (64,327). 
—This company was registered on November 28th, with a capital of 
£2,000 in £1 shares, to acquire the British, Foreign and Oolonial 
rights їп patents Nos. 5,086 and 20,332, both of 1899, and to carry on 
the business of engineers, electricians, &c. The first subscribsrs (each 
with one share) are:—A. Binnie, 9, Warwick Oourt, Gray's Ian, 
W. O., engineer; A. E. Vidal, 20, Central Hill, Norwood, B E., law 
student; W. Everett, 9, Warwick Court, Gray's Ion, W О, dravghte- 
man; J. M. Langdon, 80, Beaufort Street, Chelsea, S W., gentleman ; 
C. S. Mole, 17, Kenton Road, South Hackney, clerk; J. Starey, 37, 
Carsitor Street, E. O., t: and E. J. V. Davis, 11, Harringay 
Villas, Green Lanes, N., ironfounder. Registered without articles of 
association. 


County of Sussex Electrical Power Distribution Com- 
pauv, Limited (64,333).— This company was registered on November 
28th, with a capital of £50,000 in £10 shares, to carry on the business 
of electrical engineers, electricians, engineers and contractors, sup- 
pliers of electricity, manufacturers of electrical apparatus, mechanical 
and chemical engineers, tramway and light railway proprietors, 
wharfingers, warehousemen, &c. The first subscribers (each with 
one share) are:—J. Renwick, 29, Hilleide Rad, Stamford Hill, N., 
clerk; M. E. Sbeerhoom, 6, Ferncliffs Road, М.Е, clerk; O. 
Walmeley, Donington House, Norfolk Street, W.C., accountant; E. 
Hopwood, 354, Hertford Street, Mayfair, W., clerk; W. L. Madgen, 
47, Lower Belgrave Street, B. W., electrical engineer; R. P. Sellon, 
Queen Anne’s Mansions, Westminster, electrical engineer; and J. В. 
Raworth, 2, Queen Anne's Gate, B. W., civil ergineer. The number of 
directors is not to be less than three nor more than five; the sub- 
scribers are to appoint the first; qualification, £100; remuneration 
as fixed by the company. Registered office, Surrey House, Victoria 
Embankment, W.C. 


Llanelly and District Electric Lighting and Trac- 
tion Company, Limited (64,341.)—This company was registered 
on November 29th, with a capital of £50,000 in £1 shares, to carry 
on the business of an electric light company in all its branches, and 
in particu'ar to construct, lay down, establish, fix, and carry out all 
necessary cables, wires, lines, accumulators, lamps, and works, to 
generate and supply electricity for all purposes, to light towns, 
atreets, markets, theatres, shops, houses, buildings, and places, to 
erect destructors for dealing with refuse, and to manufacture and 
deal in chemical and other substances obtained therefrom. The first 
subscribers (each with one share) are:—Wm. M. M. Forwood, 15, 
Union Oourt, Liverpool, solicitor; Ohes. O. Grindrod, 11, Knowsley 
Road, Rcck Ferry, Cheshire, solicitor; Albert E. Haptie, 5, Darham 
Road, Szaforth, near Liverpool, manager; Fredk. W. Lintern. 22, 
Beaumont Street, Liverpool, book-keeper; Allen Buckley, 8, York 
Road, Seacombe, Oheshire, book-kveper; Herbert J. Rassell, 25, 
Demesene Street, Seacombe, Cheshire, book keeper; acd John 
Hayes, 113, St. James S:reet, Liverpool, book-keeper. The number 
of directors is not to be less than two nor more than five; the first 
are to be.appointed by the subecribors; qualification, £100 ; remunera- 
tion as fixed by the company. 


Electrolytic Alkali Company, Limited (64,360).— 
This company was registered on November 30th, with a capital of 
£590,000 in £1 sbares (2,000 preference), to enter into agreements 
with the General Electrolytic (Parent) Company, Limited, Charles О. 
Connor and Douglas Hermann, to manufacture alkali, chlorine, 
bleaching powder, and other chemical substances by electrolysis or 
otherwise, and to carry on the business cf soap and chemical manu- 
facturers, electro-metallurgiste, &o. The first subscribere (each with 


one ordinary share) are :—Charles C. Connor, 4, Queen's Elms, Belfast, 


merchant; William Thomson, Royal Institution Laboratory, Man- 
chester, consulting chemist; James A. Morrice, 124, Bt. Vincent 
Street, Glasgow, manufacturing chemist ; W. T. Thomson, Ghyllbank, 
Bt. Helens, Larci, copper smelter; A. Weilson, 6, Chapel Street, 
Liverpool, general produce broker ; W. Varley, St. Annes, B*. Helens, 
Lancs, bank manager; and John Wilson, Oxford В ad, Runcorn, 
chemical engineer. The number of directors is not to be less than 
three nor more than nine; the first are Jobn Barr, Alfred E. Fletcher, 


W 
others to be nominated by the General Electrolytic (Parent) 


Company, Limited; qualification, £500; remuneration as fixed by 
the company. 


OFFICIAL RETURNS OF ELECTRICAL 
OOMPANTIES. 


Monte Video Telephone Company, Limited (27,208). 
—Thie company’s annual return was filed on November 13th, when 
86,492 preference, and 72,680 ordinary shares had been teksn up out 
of anominal capital of £160,000 in 87,000 preference, and 73,000 
ordinary shares of £1 each. £159,172 is considered as paid. 


Brush Electrical Engineering Company, Limited 
(29,533).—This company’s annual return was filed on October 24th, 
when 90,000 ordinary and 90,000 preference shares had been taken 
up out of a nominal capital of £660,000 in 180,000 ordinary and 
150,000 preference shares of £2 each. £360,000 has been received. 


East Grinstead Electrical Lighting Company, 
Limited (48,522).—This company’s annual return was filed on 
November 6th, when seven ord shares were taken up out of a 

omiral capital of £15,000 in 5,000 preference ann 10,000 ordinary 
D shares cf £1 cach. No calis have been made. 


р Sa rs Xa + ку ас лды чыз ае A) 


[SE 
1 


986 THE ELEOTRIOAL REVIEW. [Vol 45. Ио. 1,150, Dr 8, 1899. 


SUPPLY STATION ACCOUNTS. 


Тнв accounts of the Leyton 

Leyton Urban Supply Undertaking are interesting as showing 

District Council what can be done with gas power. The price 

Electricity charged is low, being 5d. and 34. per unit for 

Accounts, lighting, and 3d. for “ power and heat.” The 

late engineer, Mr. H. Collings Bishop, is now 

engaged in designing works for the Wigan Corporation. The first of 

the accounts analysed below is signed by him, and the second by his 

successor, Mr. F. Harman Lewis, who gained valuable experience at 

Wolverhampton in the early days of the supply there, for which he 
was principally responsible. 


GENERAL BrTATRMENT. 


1897. 1898. Increase. 
Total capital expenditure ... £28,247 447,047 218 800 
Number of unita sold... — ... 123,797 248,905 125,108 
Number of lamps cc nnected ... 6,788 18,644 6.856 
Gross revenuane 1,808 £8,417 £1,615 
Gross profit. £466 £926 £460 
Average price per unit sold ... 3144. 8-26d. 12d. 


- The units sold have more than doubled, and the gross profit has 
almost exactly doubled, but it will be noticed below that the sum 
rcquired to meet interest and sinking fund has risen still more 
rapidly, being about £1,200 in 1897 and £1,850 in 1898, or an increase 
of £650 against an available additional sum of £460 in the gross 
profits. The result is that the net deficiency has risen from £730 to 
nearly £930, or almost £200 increased loss. Notwithstanding low 
" costs" there is every indication that this deficiency can only be 
met by charging a price higher than that so far asked. One may 
say that like other undertakings of similar sise the Leyton supply bas 
attempted to create a quick and large demand by charging an 
inadequate price. 
Бвукиси BTATEMENT. 


1897. 1998. 
Gross. Per unit. Groes. Per unit. Increase. 
Sale of current .. £1,622 3144. £8875 3264 -r19d. 
Meter rents .. ee 91 83 
Supply of fittings, ko, 109 ld. rand 76 сан 07d. = 28d. 
Bundry .. . 50 104. 85 ‘03d. — 074. 


Gross revenue £1802 — 3491. 28,417 3 30d. — 19d. 


It appears, on analysis of the printed acoounta, that, notwithstand- 
ing the revenue from sale of current being nearly an eighth of a penny 
greater than in 1867, the gross revenue per unit has dropped by 
nearly one-fifth of a penny. This is accounted for by the unusual 
item of a loss on supply of fittings, which exceeds 1d. per unit. 


Cost or Propvorion. 


1897. 1898, 
ЕРОН Gross. Per unit. Gross. nra Increase. 
oat and omer tue „ £266 53а. £703 „ +164. 
²;y ыыы, 48 09d. 119 114. +024. 


Salaries and wakes incurred) 
in generation and distri- 722 1404. 905 87d. — 53d. 
19 044. 193 *194. ＋ 15d. 


bution. 


Repairs and maintenance of 
buildings, engines, boilers, | 
.. 1,055 2054. £1,920 1:85d. — 20d. 


dynamos, &о. 
Work;' cost 
er ы 
user, secretary, olerka, 981 ‘bád. 350 *84d. —-204. 


Ge n eral establishment | 


eee 1 eee eee 


charges, stationery and 
rinting, law charges and 


nee 220 *21d. + 21d. 
nsurance 


Other expenses.. oe os oes eee 


Total costes 


eee eee eee 
22 ——— =e — See — РИ? ——— 


£1,336 2 594. £2,491 240d. — 19d. 


—— — GE — —ẽ — e —ͤ лса 


The costs are exceptionally favourable. Low as they were in 1897, 
а further reduction of one-fifth cf a penny has been made in both 
„Works and “ Total costs, and this in spite of the much increased 
coal bill per unit, and the new item of establishment charges. Leyton 
is fortunate in being able to meet Rent, &c.," with the snm of £1 
sterling annually. Many engineers will wish similar leniency was 
meted out to their undertakings. 


Prorir STATEMENT. 


А 1998. 

Interest оп loans .. s. .. wee £578 £861 
Sinking fund for repayments .. . ..  .. 625 993 
Net profit carried to rates is 98 ©; — 737 — 928 
Gross profit ... ... £466 £926 


a — — 


CITY NOTES. 


The Allgemeine Elektricitits-Gesellschaft, 


Тнв seventeenth annual general meeting of this company was held 
in Berlin on November 302h last. The board was able to recommend 
a dividend cf 15 per cent. for the business year 1898-1899, ona 
capi‘al which was 17 million marks greater than last year. The 
increase of capital decided on in May last bas enabled the company to 
purchase several electrc-chemical businesses. 

The manufacture of small motors has been separated from the 
general machine factory, which had to work overtime to carry out the 
great increase of business. 11,498 machines, of 197,689 HP, wers 
manufactured, as against 8,328, of 152,900 H..; amongst these were 
dynamos of 4,000 и>. and motors of 1,000 н P. The simplicity of 
construction of Drehstrom machines, and their high efficiency, has 
brought them into great favour, especially in all industries on a large 
scale, such as and smelting works, while the direct current 
ө А рәш ш ЫШ limiting itself to lighting and traction in densely built 
ci 


The cable factory has be en affected by the anomalous condition of 
рз ооррег пацее The other materials, such as rubber, gutta-perchs, 
lead and silk, have also shown an upward tendency. Yet the tarnover 
in this department has been double that of last , and the number 
of workmen has increased by 25 per cent. rise in the price 
of copper bas led to trials with alumi: ium wire, which promise favour- 
able results, 

The glow lamp factory has increased its production by a million 
lam As soon as the are erected, a trial is to be 
made of the technical and economical of the Nernst lamp by 
supplying tho numerous orders already in hand. The principal 

atent has bn granted by the German Patent Office, all the 
uropean ts, except those for Austria-Hungary, Italy, and the 
Balkan States have been secured by this company. 

At the end of the last business year there were 65 electric tram- 
lines of this company's system at work or in course of construction. 
For the new account, contracts have been signed or prepared for 
35 new lines. 

Apart from the great works carried out for the Berlin electricity 
works, 19 electricity works of about 40,000 ир. have been completed 
and are now at work, while 34 more of 80,000 ир. are in course of 
construction. eed rue power transmission works at Rheinfelden 
have been completed in the past year. Datails are given of tbe 
wcrking of numerous companies associated with the All 
Elektricitits-Gesellschaft. The sole ſtatives of this 
perous company in this country are the Electrical Company, Limited, 
132 and 124, Oharing Oross Road. 


| 


Kalgoorlie Electric Light and Power Company. 


Ox Monday last, Mr. B. W. Wallace, Q.0., presided at the statatory 
meeting of this company at Winchester House. 

The CHAIBMAN said that there was little to report, as in the four 
months it was not possible for the directors to have achieved very 
much, The оова of the company were thoroughly set ont in the 
prospectus. company was incorporated on August 8th, 1899, and 
went to allotment on Ssptember 15th, 1899. The whole of the issue 
cf £150,000 6 cent. cumulative preference shares were allotted, 
and 53. per share had been called пр and practically all paid. 
с э mon d NN шон of тоса Бе interested in the 

ез eir district. Nearly who е mining properties 
in Kalgoorlie were situated within a radius of 14 miles 
central station. That was excedingly favourable from the 
panies had to go toa far greater distanco than that. ‘Th 
go toa * 
was different to that of lighting companies, because such 
only gave a supply for a few hours a day, except at times of 
they had to have their whole plant a for the supply 
few hours. The plant remained idle for a very large part of 
24 hours. Bat in the supply of current to mining ind 
such as this, the power was wanted for practically 
whole 24 hours, so that the plant might be i 
continuously. The supply of electricity for power had 
very much on the increase during the past few years. Most factories, 
even where coal was very cheap, fonnd it better; instead of taki 
systema, vo tat they might get 1 supply ef power resdily 

5 10 а supply of power , CON- 

uously, close to the and do away with intermediate 
mission. The mining experts had seen that that was almost a 
пес 3ssity for them, and that was why such a company as this had been 
so favourably received by the mine managers. The chairman 
gave names of well-known mines within their radios. If 
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nil 


гї 


i 


i 


mining companies. 16 would be too 
keep plant idle, and it was a combination of 


out the work. They, therefore, decided not to fix pn any system 
in detail until they had seen Mr. Oallender, of Lake View mines, and 
Mr. Cook, who had superintended the erection of the Perth tun - 


Vol, 45, Mo, 1,160, Ркошывев 8,1889) THE ELECTRICAL REVIEW. 


97 


had received very valuable information and suggestions from them. 
The plans were nearly all prepared. He (the speaker) on readin 
the reports, came to the conclusion that ultimately the power woul 
be produced by means of gas engines, but they must not experiment. 
They had not had sufficient experience of the working of large gas 
ы at present. They had been at work at Brunner Mond’s, and in 
the Westinghouse Company's works, but they had not been sufficiently 
experimented upon to warrant the company using them as a source of 
supply at first. The board was having experiments made, and when 
they came to future extensions gas engines would no doubt be adopted. 
The reason that gas would be cheaper than steam power was the. 
nature of the watersupply at Kalgoorlie. The water was mI largely 
impregnated with salt, and if used for oondensing engines there was 
& very large expenditure in getting water for that purpose. In cooling 
gas engines, they could use the salt water without any condensation, 
and get a very much more economical rate cf working. He (the 
chairman) believed that with the use of gas engines they could 
save on annual expenditure something like £30,000 a year. The 
experiments being made were not at the company’s expense, 
but it was that the system should be thoroughly investi- 
gated for the future. At present tbey were contemplating putting 

wn 4,00) E P. plant, and they hoped that would be got to work in 
the course of a year, but the details of the plans had had to be con- 
siderably modified from those originally placed before the directors 
in the schemes of the engineers. They were convinced tba; it was 
absolutely necessary that they should supply нр air as well 
as electricity. They had found from inquiries electrical drills 
were not at present in a position to ba used; drills had to be driven 
Mom cf power which tuey эшл expected бш 
amount power w ey y ex supply 
would be exceeded, as the mine managers were only too 
anxious to get it. The POM wend had experienced mining men on the 
board, an excellent local board, :nd they had under their con- 
sideration the appointment of managers. Inquiries to that end had 
been made in America and Germany, and appointments would 
shortly be made. 

In reply to questions, the Снатвмли said that they were not bound 
by the syndicate in the matter of tenders; they had a free hand. 
In order to get proper tenders the plans, &c., must be com 
finished. The very slight delay in sending out for tenders would save 
the company a good deal of money in the end. A great many pro- 
visional contracts had been entered into, but they did not care 
to enter into binding contracts until they had the power to deliver. 
The са 5 had ie been looked upon favourably for the pur- 
pose of ma gas. y were making investigations as to 
po It would be impossible to put down large gas works о 

t one cf the cheaper forms of gas would have to be used. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited. 


Tum directors’ report for the nine months ending September 30th, 
1899, to be presented at the meeting at Cannon Street Hotel, London, 
on Thursday, December 14th, reads: — The annexed accounts show, 
after provision for dcubtful debts, a net profit for the past nine 
months of £43,616 5s.7d. Adding £25,395 34. $d. brought forward, 
and deducting £12,500 iaterim dividend paid in July, there remains 
a disposable balance of £56,511 8s. 10d. The directors recommend 
the distribution of a dividend of 10s. a share, free of income-tax, 
amounting to £25,000, making, with the interim dividend paid in 
July, a total payment at the rate of 10 per cent. per annum, 
and leaving £31,511 8s. 10d. to be carried forward. 

general business has been fairly profitable, the selling prices of 
goods having been increased to meet the advance in the cost of the 
raw materials. The cable vessels have been moderately employed. 
The Dacia completed the laying of a short cable which the company 
had maoufactured for the International Osean Telegraph Company 
of New York. As the period under review was closing, the company 
concluded a contract with the Oommercial Cable Company for the 
making and laying of a cable which will connect Canso, Nova Scotia, 
with New York. This cable will be laid by the Silvertown next year. 
The works at Silvertown and Persan have been maintained in their 
usual state of high efficiency. The board record, with deep regret, 
the loss they have sustained through the death of Mr. F. L. Hutchins, 


who had been their legal adviser for 32 years. Mr. Robert Kaye. 


Gray bas been elected a director of the company. Mr. Marsham 
ae ги arvis, the directors retiring by rotation, offer themselves 
ore A 


The Cape Electric Tramways, Limited. 


Tum ordinary general meeting of the shareholders of this company 
was held on Thursday of last week at Winchester House, Old Broad 
Street, Оо). Bir Oharles Huan-Smith, K. O. B., &-., presiding. 

The CHAIBRXMAN, in proposing the motion for the adoption of the 
report, said he felt that he might ош behalf of the board, 
congratulate the shareholders upon results of the past year’s 
working. In the year ander review, after making full provision for 
debenture interest, they had been able to pay the shareholders 
65 per cent. upon their capital, as against 53 per cent. 
last year. They had placed £8,0CO to the credit of the 
reserve fund, as against £2,000 in 1898, and they were still 
able to carry forward between £15,000 and £16,000 to the next 
year’s account, Had the board considered it wise and prudent, a still 
further dividend cf 2j or 3 per cent. conld have been paid, bat the 

considered that they were best serving the interests of the 
shareholders by not dividing all that could possibly be divided, The 


circumstances of the time were such that they demanded conservative 
and cautious treatment of the resources of the company. The object 
of the board was to do everything they could to place the future of 
the im ard upon a sure and sound basis, so that they might ba 
prepared, as far as possible, for any unforeseen circumstances that 
might occur. He hoped that that policy would have the approval of 
the shareholders. The company was, he was glad to say, progressing 
They carried 1,602,720 more passengers last year than they 
did in the preceding year, and he might mention that in the 
moath of October this year the tramways, both at Cape 
Town and Port Elisabeth, had established a record, as for 
that month they received no less than £14,635, whereas the 
highest takings hitherto recorded for any single month since the 
company had baen established was £13,180. Of course, the situation 
existing at the present time, both in Caps Town and Port Elisabeth, 
was very favourable for passenger traffic on their lines, bat he did 
not think there was any reason to anticipate for South Afriea gene- 
rally anything but marked prosperity and advancement. As regarded 
the action now pending between the Eastern Telegraph Oompany 
and themselves, it was impossible for him to say much regarding a 
case that was still sub judice. He might, however, state that the 
directors believed they had a complete answer to the extravagant 
claim for damages which the Eastern hag үчү Company had 
brought against them. They were conscious of having done every- 
thing they possibly could in order to avoid litigation, and they were . 
informed that in America, where very similar cases had besn tried, 
in no single instance had a verdict been given against the tramway 
compapies. They bad taken every step nccessary to ensure their case 
being properly pes and they awaited with confidence the 
decision that would be given. 
Vioe-Admiral MAREHAM seconded the motion. 
Ms сима, on answer | a 5 said that rue 
tern Telegrap mpany's claim was for damages, based on the 
that the action of their electrical tramways disturbed tho 
action of their cables. | 
The report was then adopted. 
The directors and auditors having been re-elected the proceedings 
terminated with a vote of thanks to the chairman for presiding. 


Electric Street Car Syndicate. 


Тнв annual meeting of this syndicate was held last week at the 
works of the syndicate in Withersfield Road, Wolverhampton. The 
chair was occupied by Mr. Thomas Parker, J.P. The proceedings 
were of a purely routine and private character, and passed off satis- 
factorily. The syndicate, it is stated, is initiating a new method of 
working tramways, a system which it is claimed has great promise 
for the future. The company is also in an excellent position to 
supply electric motor cars. | 


Prospectus. 


Tum list of applications closed yesterday in the Englieh Electric 
Manafacturing Company, Limited, which has b2en offering for public 
subscription £125,000 44 per cent. first mortgage debenture, and 
37,000 £5 6 per cent, cumulative preference shares. The total sbare 
capital of the concern is £385,000 (40,000 ordinary, and 37,000 
reference, all £5 shares). The whole of the ordinary sbares are 
to the vendors in qus payment of the purchase money. The 
undertaking and works of the company are referred to on another page 
of this ine ue, from which it will be seen that there is great scope for 
the company’s operations in traction work. The whole of the 
debentures mentioned above are to ba reserved for working capital. 
The prospectus gives particulars of the agreements entered into with 
В. Н. Baort, the Equipment Syndicate, Limited, Dick, Kerr & Oo., and 
others, quotes facts and figures showing the amount of work in hand 
and in prospect, details the capacity of the worke, and prints a report 
by Mr. Stephen Sellon, of Westminster, and Mr. William Wilson, 
surveyor and valuer, Manchester, stating the value of the property to 
be acquired from the Equipment Syndicate (who are the promoters 

and vendors) is £306,805. The direc tors, are:—Richard H 
Prestwich (director Blackpool and Fleetwood Tramroad Company), 
Manchester, chairman ; George Flett, 110, Cannon Street, London, 
E. O.; John Kerr, 94, George Street, Edinburgh; Thomas Dewhurst 
HAE Booth Street, Piccadilly, Manchester; George Richardson 
(chairman North Metropolitan Tramways), London; Sidney H. 
Short, 110, Cannon Street, London, E. O. (technical director). The 
вота. (pro tem) із Mr. Fredk. Orimes, 13, Spring Gardens, 
с т, 


Venezuela Telephone and Electrical Appliances 
Company, Limited. 


Ox Thursday last week a meeting of this company was held at 28, 
Victoria Street, S.W., Sir Douglas Fox presidiog. 

The Снавмлн said fair progress bad been made with the 
company's business during the year. Good relations had been main- 
taincd with the Central Government and the municipalities of the 
various towns with which they were connected. There had been very 
few complaints in regard to the working cf the telephonic system. 
The company had been parsing thrcugh rather troublous times, the 
trade of Venezaela having been|bad owing to the low prices of coffee, 
and other circumstances. For the year ended June 30th last, the 
accounts showed a profit of £9,079, excluding £693 brought forward. 
After providing for the interest on the first and second debentures, 
&c., and the dividend on the preference shares, there remained 
£4,532. Oat of this sum the directors recommended a dividend on 
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the ordinary shares at the rate of 2 per cent. per annum, which 
would absorb £1,400; the writing off of the expenses in relation to 
the new contract, £1,108, and the transfer of £1,500 to reserve, 
leaving £531 to be carried forward. The number of subscribers in- 
creased from 2,640 to 6,691, while the capital cutlay was £1,302, 
against £1,754 during the previous financial year. The whole of the 
plant, machinery, &c., had been maintained in good working order 
and repair cut of revenue, and the company's position was gradually 


becoming consolidated, so that better results might be hoped for in. 


the future. 
The report was adopted. 


Southern Electrical Installation and Wiring 


Company. 

Тип statutory meeting of this company was held on Friday at 
Hastings, Captain Colvile presiding. The СнлтамАм, in his speech, 
said that the directors bad completed the purchase of the businesses, 
and bad had the accounts for the first three months of the compavy's 
working gone tbrough ‚7 the company’s professional auditor. He 
was glad to be able to tell them, as they would be glad to hear, that 
the books showed a ccnsiderable margin of profit. They had between 
80 to 40 shareholders, who had taken up 1,855 preference and 3,493 
ordinary shares. Application for free wiring concessions had been 
made in a neighbouring town, but the matter was not yet settled. 


The Electric and General Investment Company, 
Limited —The directors bave declared an interim dividend of 10 
per cent. on the capital paid up on the ordinary sbares of the com- 

у, 2s. per cent., less income-tax. The dividend is for the 
six months ende d the 30th ult., and will be payable on the 20th inst. 
to those sharebolders registered on the books of the company on 
November 30th, 1899. | 


Brazilian Submarine Telegraph Company, Limited. 
The directors Бате declared an interim dividend of 3s. per share, 
or at tbe rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended September 30th last, and payable on December 21st. 
The transfer bocke of this company will be closed from December 
14th to 20th, both days inclusive. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed special settling days as under:—Wednes- 
day, December 18th—New General Traction Company, Limited 
Farther issue of 20,000 6 per cent. cumulative erence shares cf 
£5 each, fally paid, Nos. 54,001 to 74,000. 


British Columbia Electric Railway Company 
LimiteJ.—An interim dividend at 4 per cent. per annum (tax free) 
has been declared on the ordinary shares for the six months to 
Beptember 30th. 


British Electric Traction Company.— The letters of 
allotment in respect of the issue of 20,000 preference shares have 
been issued. 

The Electric Lighting and Traction Company of 
Australia, Limited.—The first ordinary genere] meeting of this 
23 will be held at Winchester House on Monday, 11th inst., at 
12.0 noon. | 


TRAFFIO RECEIPTS. 


Blackpool and Fleetwood Tramroad Oom .—The receipts for the week 
ending December 2nd, 1899, were 4161 16s. 0d.: December fnd, 1898, 
2148 88. 84.; aggregate for half-year to date, £19,787 19s. Od. 

receipts for the 


fhe Bristol Tramways and Carriage Company, Limited.—The 
ending December Ist, 1600, were 42,696 118, 104,; corresponding 
period, 1898, 29,478 5s. 0d.; increase, £218 6s. 10d. 


Tbe City and South London Raflway Comrany.—The receipts for the week 
ending December 8rd, 1699, were £1,053; December 4th, 1898, £1,119; 
decrease 466. Total receipts for half-year, 1899, £22,510; total receipts 
corresponding period, 1898, 222,686; decrease, £96. Miles open, Bj. 

The Dover Corporation Tramweays.—The receipts for the week ending 
December 2nd, 1899, were 4154 103 8d.; December 3rd, 1898, 
£140 14s. 4d.; increase, £18 15s. lld. Total receipts to date, 1899, 
49,462 148, 2d. ; ding ре „ 1898, £7,927 9s. 2d.; inorease, 41.535 
123. Od. Miles of track open, 1899, 8; 1898, 8. Oar miles run, 1899, 4,783; 
1898, 4,222. Number of cars, 1899, 11; 1898, 11. 


The Dublin United Tramways Oompany.—Tbe rece! for the week ending 
Friday, December Ist, 1899, were as follows:—D. U. T. Oo., horse oars, 
48172 143. 1d.; ditto, electric cars, £2,758 14s. 2d. ; D. B. D. Oo., electric cars, 
4665 6s. 6d.; total, £8 591 148. 9d.; corresponding week last year—D. U. T. 
Oo., horse cars, £1,891 9a. Od.; ditto, electric cars, £498 5s. 9d. ; D. B. D. Oo., 
electric cars, £497 "75 8d.; total, 42,557 За, 5d.; inoreare, 4704 128. 4d. 
Aggregate to date, 492,833 8s. 7d.; aggregate to date last year, £88,136 
4s. Id.; increase to date, 24,097 4s. 6d. Worked:—The mileage open is 39 
miles electrically, 6 miles by horses, as against 16 miles electrically, 
and 26 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
December 8rd, 1809, were £576; December "th, 1898, £236; Increase, 
£810. Number of cars, 1&99, 28; 1898, 10. Total receipts to date, from 
April Ist, 1699, £21.196; 1898, from June 29th, 1898. £6,067, Miles of track 
open, 13; 1898, 84. Car miles run, 12,024; 1898, 4,034. 


The Live 1 Overhead Railway Company.— The receipts for the week ending 
December 8rd, 1899, amounted to 41,747; corresponding week last year, 
41.817; increase, £480. 

The South Staffordshire Tramways rie) gra се due ur for week ending 
December 1st, 1899, were £701 be. 7d.; December 2nd, 1598, £610 14s, 84, ; 
aggregate receipts for 48 weeks £81,980 10s. 11d. 1898, 480, 849 16а. 4d. 


STOCKS AND SHARES. 


Wednesday Evening. 

AGAIN our report has to tell of the downward path pursued by 
electrical stocks and shares. The changes are, however, few and 
unimportant, except as regards two or three stocks, and, on the 
whole, the market has up to the present escaped lightly under the 
wave of depression that is threatening other departments of the 
Stock Exchange. Dear money is at the root of the trouble, and 
apprehensions with regard to the Bank rate are causing anxiety in 
every direction. Investment and speculation both lie dormant under 
the dark horizon, nor is it likely that business will return to any 
appreciable extent until after the new year, when there may be less 
difficulty in the money market. 

In the supply section there is a widening in the quotation for City 
of Londons, which gives them an air of be ing à up, but the improve- 
ment is more nominal than real. It is interesting to note, in these 
days of new developments, that the City Company bas the power ot 
istu'ng another £200,000 worth of ordinary share capital, while it, 
great rival, the Charing Oross and Strand, would have to appeal to 
Parliament before raising fresh money, as its authorised powers have 
all been exercised. The Metropolitan Conipany has a farther 15,000 
shares of £10 each in reserve, besides Dabenture Stock to the amount 
of £30,000. “ Mets.” are a weak market, and it is feared that the 
enterprising Marylebone Vestry may introduce a fresh element of 
discord into the protracted negotiations now going on between itself 
and the company by allowing a competitor to enter the parish. The 
proposal is down on the minutes of the Vestry, together with another 
which suggests the purchase of the company’s interests in Maryle- 
bone, which, by the way, the company values at the sum of £933,211 ! 

South Londons are now fully paid, and the fact that there is no 
liability upon them may help to keep the price steadier than it has 
hitherto been. Westminsters are a dull spot and have lost another 
10s., making £1 within the last fortnight. Blackheath and Greenwich 
are 2 to 1, and Aron Meter are 4 ex the dividend of 73d. 

Welsbach Incandescent stocks are receiving some attention upon the 
reported perfecting of the company’s invention for applying the 
syetem to electric lights as well as gas. The advantages claimed 
comprise much greater economy in Lurning, much greater power in 
illaminating, and the others connected with the familiar gas lighting 
arrangement. If the new invention proves practicable, it will result ina 
nice little bonus falling to Welsbach stockholders, whose spirits have 
lately moved downwards as the stocks fell day after day. The 
Ordinary stock now stands at 64 and the 5 per cent. Preference at 73, 
the latter appearing to be the more desirable investment. 

The telegraph market shows most fall on the week of any of the 
electrical sections. Eastern Ordinary has shed a brace of points, the 
Preference and Debentures stocks one each. “Chinas” are also 
weaker, both as regards the shares and Debenture stook, the continual 
delay on the wires and the strict Press censorship are causing a good 
deal of disappointment to a market which has only lately recovered 
from a severe blow. Moreover, Eastern stock is being sold by 
“bulls,” who bought in anticipation of the company doing a roaring 
business over the war, and who are getting weary of the constant 
“ pin-pricks" to which their company is subjected. Dear money 
also operates powerfully in the stcck’s disfavour. The Anglo group 
is also dull and flat, due to the money scare that is agitating Wall 
Street. Submarine Cables Trust is down a point, holders of the o'd 
selling their stock in order to take up the new issue. West India and 
Panama are qucted (x-dividend, but so far from recovering the 
amounts, the Ordinary and Preference have suffered to the extent of 
2s. and 4s. respectively. 

Traction descriptions are mainly remarkable for a sharp drop in City 
and South London stock, for which a small selling order was respon- 
sible, in a dull market. British Electric Traction keep steady with no 
particular feature. The new issue of Preference shares wasaubscribed 
several times over, but the market wants to know how the allotments 
were worked out, some people having apparently got 5 per cent. 
more than others. The premium on the new issue is about 15s. per 


share. The tramway traffics were irregular, but the increase of 
£749, reported by the Buenos Ayres and Belgrano, had a stimu- 
lating effect upon business in the shares, the price advancing to 5}. 
Вэтог1опав have been done at 134, and there is no move to report in 
Auglo- Argentine, which remain at 4. Blackpool and Fleetwood 
shares are 18, and there is a talk of a new system of electrical trams 
all over South Lancashire. Oidbam, Ashton & Hyde's are quoted in 
the Manchester list :—Ordinary, 19—194, and Pr f-rence, 108—103; 
1 „ and District Preference are in the Birmingham 
st at 6— 61. 

There are several new companies now before the public, and we 
must congratulate the promoters upon their bravery in attempting to 
launch fresh ventures at a time like the present. The market ba: 
taken very little interest in them. The American Government's pro 
posal to lay a new cable to the Far East is not taken very seriously, 
ns effect upon the ‘existing companies has scarcely been dis- 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present AMB or Dividends tor — Closing сие me ША 
me Е Share. the last three years. Nor. tn. Ves. б, E Oth, 
1806. | 1807. | 1808. Highest.| Lowest. 
124, UU African Direot Telegraph, 4 V Debs. eee eee ТГ 100 ТҮ eee eee 100 —104 100 —104 ecc [TT 
25,000 Amason Telegraph, shares eee eee eee ry) eos 10 coe een T) 8 — 4 8 — 4 coe eee 
125,000 Do. do. 6 V e: Nos. 1 to 1,250 Red 100 TII eee eee 85 — 90 85 че 90 oo ecc 
906, А. Anglo- eee eee ТЫ Stock -v 8s 8 & £8 Qe 66 — 69 65 == 68 66i vee 
8,047, 1 Do. 6 % Pref eee өөө ove В оок |00 ба 6 6 117 —118 1158—1164 1178 1154 
8,047 , 2202 Do. dered... 006 eee eee Stock 00е ceo 18s. 174— 18 17 — 17 17j 17} 
205,151 | Brasilian N Tel „ 1017917 Ф | ... 15 — 163 15 — 1 154 16 
que ро. 55 i 6 b Debs. “8nd series, 1906 ... | 100 ACA P ss ш = ш _ 
Ohili one, Nos. to 000 ° coe eee ee 5 xc == 
10,000,000 Commercial One шен $100 | 8 & 8 @ 8 J 198 —203  |198 —202 
1,883, Do. Sterling 600 ) year 4 % Deb. Stock Red. Stock hi 103 —106 [108 —105 1042 | 104] 
224,850 Consolidated T Telephone = and Manufacturing | 10/- | 2 14 1 i- 4 i- 4 
16,000 | Cube Telegraph ... 488 л а И 7 8 9 — 10 9 — 10 
000 Do. lo9 Pref ш шо оо . 10 ho J 10 & по 4 | 19 — 20 | 19 — 20 
12,981 Direct opens ph (II) ecc oe & 4 4— 5 4— 5 
do. 10 9 Qum. Pref eee ee 5 10 10 9 — 10 9 — 10 ee 0 
80,000 D do. є Debs. ee eee eee 50 ees eee oes 108 —107% 108 San ses eee 
60,7101| Direct United States Cable изо 8 9 | 88% |si% | 11g— 12} | 112— 1 124 | 18 
130,000 | Direct West India Cable, 44 Ф % Reg. Deb. , 10 | 2 | , [00 —104 101 —104 . 
4,000,000 | Mastern Telegraph, Ord. S ses „, Stock 6% | 7 A | 7 96 156—161 154 —159 1674 | 154 
790.000 De 3 Pret. Stock ... | 100 укы 99 —102 | 98 —101 998 
, . 5 le Angust, "1800... | 100 6 vis € 88 ese iss “es з 
1,483, 266 Do. 4 ‘Deb. Stock Ko „ 2. Stock 4 8 4 8 .. |117 —122 |116 —121 1183 | 1174 
260,000 | astern Extension, ае 2nd Okin China Tol Telegraph 10 7 7 7% | 154— 16 154 — 152 1533) 164 
а Do. 5 9 (Aus. Gov. Bub.) Deb., 1900, red. ann. | = — 
16,90 100 6 159% | ... 99 —106 |99 —109 |... |... 
drgs., се 1—1,040 8,704,836 
64, 00 Do. do. 0808, 978, 4,827 100 Ti 5 .. 100 —408 |100 —108 | .. | .. 
820,000 Do. 4 Á Deb. Stock oe ak 4 4 .. 1118 —138 117 —122 eos #68 
o tier 6 б Mort. Dob, ` 6 . . |99 —108 |99 —108 | «| u 
00 do. do. Фо bearer, 2,944 to 6, i 5 e | роо —108 100 —1098 |... | .. 
800,0001 Do. 49% Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 | 4 see | cee 01 —104 101 —104 1021 
300,000 Do. 4% Mt. (Mauritius Sub.) 1—8,000 | 35 4 jus * |101 —104% |101—10495 79 ies 
180,227 Globe 000 eee eee eee eee 10 E 4d 87 11 Бә 112 ll т 112 153 lly, 
180,043 do. 6 95 Pret. e 09 о | 10 |6 6 6 1588—16 | 1 16 16g | 18 
150,000 Great Northern ot ee eee 10 10 10 eee 81 — 83 31 — 83 еее TTI 
0,600 |{ Halifax and Bermuda 5 j 1b | .. 100 —108 100—108. | | on 
17,000 Nuropean Telegraph eee eee eee : eee ee 25 10 10 10 48 — 53 48 a: 52 48 006 
100,0 00 London Platino- Brasilian 6 Debs. I) eee 100 | 6 $ 6 Ф 5 106 —109 100 —109 aes ees 
71,000 Montevideo Telephone, Limited, rd., 08. 1 to 71,000 aoe 1 00 vee oes 2 4 eee. eee 
40 1 Do. 1 s Pret Nos. 1 84, %% | 1 uz lex „ s L i L я 
7 ational Telephone, , TT ITI ove eee тт? т 1 
15,000 Do. 6 Oum. Ist Pref. eee eee eee 10 6 6 6 14 — 15 14 = 15 ote eee 
16,000 Do. 6 Oum. 2nd Pref. eee [I eee 10 6 6 6 14 — 15 14 — 15 14) 14 
260, n 6 поса Зга Pref., 1 to 250,000 6/5 5 5 5i— 9 5i— 52 bfl ... 
1,820,471 5 Deb. Stock Red. Stock 83%, | 9495 | 88% 100 —102 |100 —102 | 1012 | 100 
171,504 | Oriental ГАРРИ. lec., Nos. 1 to 171,504, fully paid 115 5 5 $— 1 $— 1 — 2 
100,000 Pacific and Nuropean Tel, 4 ч, Guar. Debs., 1 to 1,000... | 100 | 4 4 „. 1108 —108  |102 —105 103 {4102 
11,889 Bou B ... eee в eot ooe eot soo eee 8 5 5 О 7 — 8 7 — 8 78 eee 
sa con ne Oables Trust TT eee eee TT] coo Cert. * ТТ eee 128 — 87 127 —182 eee oes 
, nited River Plate Telephone өөө еве eee eee 5 | 5 6 T | eee 
151. 7881 . 5 еее еее eee В е eee 5 eee 105 —108 105 —108 1163 I 
200,000 Went African e 100 6 % % pee 99 —102 99 —102 101% 000 


6 T TT. | eee өө 
80,008 West Coast of America, co 90,60 and ont t 058 100 өөө өөө eve == 1 4 1 ewe ry) 
u 


150,000 Do. do. 495 Debs., 1—1,600 үн» E] - ee 6. |108 —106 103 —105 - eo 
889,021 Western and B ph 401 eee eee eee "TT! 104 —107 104 —107 ee 
88,831 West 0 Tm ее 10 |1 g eee l — 1 ljxd 1 
94,568 do. do. 6 Ф Oum. Ist Pref. ... 106 6 . | 10 — 1 — 10 xd) $ s. 
4, Do. 6 Oum. 3nd rr) 10 6 6 ee 8 raced 9 7 == 8іха ve 000 
80,0001 Do. do. do. 69% Debs., Nos. 1 to 1,800 100 6 |5 . 206 —109 16 —100 da aer 
188, 1002 Western Union of 0.8. т 6 V Ster. Bonds eee 100 6 6 eee 98 —108 98 —108 ee е 


ELECTRICITY SUPPLY COMPANIES. 


9,661 | Brompton & Kensington Bieco. Lt. Bup., Urd., 101 to 19,761 D | x Ф 6 „ 7— & 4— 84 
12,000 Do do. 4 V ‘Cum. Pref. [TT] 5 7 7 i eee 9 me 10 9 — 10 ee 
80,000 | Oharing Oross and Strand Blectricity u Р 516 7 8 %|10 — 11 10 — 11 10 T 
20,000 о до. 0 do Nos. 80,001— 50,000 6 eee ee eee 10} — 10j 
do. do. €) % Oum. Pref. b ee ee тт 6} т 6} . 
84,000 *Ohelses Electricity Supply, Ord., 000 ТГ eve e 5 5 6 6 8 — 9 8 =" 9 e * 
100,000 до. Deb. Stock Bed.... Stock & 44 111 —118 )11 —118 eee 
00,000 , City of London E Lighting, Ord. 40,001—100,000 .. 10 | 7 10 6 111— 12 111— 124 113 
40,000 Cum. Pref., 1 to 40,000 eee eee eee 10 6 6 6 18 pem -d 14 18 =т=, 14 
400,000 Do. Deb. Stock, Sorip. (iss. at £116) all paid |... 9 S 5 125 —180 125 —190 | 1273 
40,000 | County of . & Brush Prov. Eleo. „ Ord. 1—40,000 | 10 N nil | 104— 111 103 — 113 102 
20,000 Do. do. do. 6% „ 4,001—60,000 | 10 6 Ф 6 5 6 Ф | 18 — 14 18 — 14 
200,000 Do. 44%, Deb. Stock, Prov. Certs (all paid) Rd. sl, Desc en e. (UL — 114 111 —114 1124 | 1114 
26,100 | Edmundsons Elec. Oorp., Ord. Shares or 51... 5 V7 V 5 — 5 5 — TM 
110,000 | London Electric Supply Corporation, Limited, Ord. T 8, .. di ise 22— 81 22— 84 8 
48,050 Do do. do. 6% Pref. 5 eee ees 6 % 6 =~ 64 6 к= 64 0g 
100,000 do. do. 4951st Mt. Db. Stock Rd. Stock XN .. |104 —1C6 104 —106 M 
62,500 Motzopoiitan Blectric Supply, 101 to 62,600 iss ..| 105 6 5 Ф | 1441 — 158 14 — 15 142 | 14 
22, 500 Nos. 62,501 to 85,000 . 10 | ... i *. |144— 153 133— 14 { 
220, 0003 Do. e First Mortgage Debenture Stock | ... < & . |117 —119 |117 —119 
6,452 | Notting Hill Ileotrio Lighting 88 sós «| 10) 4 6 6 154— 164 | 18—16 
81,980 | Bt. James's and Pall Mall Electric Light, Ord. 5 103 114425 1144 164— 164 | 15j]— 164 163 
,000 Do. do. T % Prot., 30,081 io 40,080 b 7 7 2 9— 94 9 — 9 TID 
65,000 | South London к) Supply, Ord. -— 5| .. iis sen 82 41— 43 E - 
,900| Westminster Electrio Supply, Ord., 101 to 80,000 - = 519 Ф 1395 12 Ф | 14 — 15 14 — 15 144 | 18] 


* Subject to Founder's Shares. Fact oreo on Liverpool Stock Exobange. 
Unless otherwise stated all shares deterred отед 
recta mated tos o 1 Fer sonst ot a nr pa et ee poat tad е spon on bean S Ot 
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SHARE LIST OF ELECTRICAL OCOMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURIN 6, AND INDUSTRIAL COMPANIES. 


— вск] Dividends? c Closing | Pine week 
N or on on 
Issue, ик share. the last three years, | Quotation Dos. den — ий 
1806, | 1897. | 1898. Highest. | Lowest. 
60,000 Aluminium д” вһагев, Nos. 1—60, 000 96 eot eee 1 10 % 10 Ф eee 21— 81 23— 8} еее 
90,000 Do. 4 $16 Mort. Deb. Stock Red. - .. |Btock| ... n .. | 95 —100 95 —100 Т би 
80,000 | British Electric Traction abe æ | 10| " 6 Ф! 16)— 17 164— 17 17 16H 
80,000 Do. do. 6 Cum. Pref. 80, ,001—60, 000 10 | .. (ее .. | 18 — 131 | 124— 13] 138 | 13 
200,000 Do. do. 5 95 Perpetual Debenture Stock .. Stock бе i5 .. |126 —129 126 —129 А see 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 з 5|... - .. | 114— 126 |11j— 124 | ... абе 
27,500 ро. до. 6 Cum. Pref. Nos. 1 to 27, 500 5 ue з ee 64— 63 m 64 sss isi 
90,000 | Brush Bleol. E . Ord., 1 to 90,000 .. 8 ad 3 5 lj— 24 1 2$ 2e «аё 
90,000 ро. O. Non-oum. с. Pref., 1 to 90,000 2 4 % 6 6 24— 21— ee 
125,000: Do. ae nte eb. Stock ... |Btock| ... ies ui no —116 |110 —115 m 
50,000 Do. 2nd Deb. Stock Red. Btock 04 —107  |104 —107 " 
20,000 | Oallender's Cable Construction shares, Nos. 1—20,000 ... 5 | 10 0 % 14% 15 5% E — 14 18 — 14 ES 
20,000. Do. do. 6 Ф Cum. Pref. 2 5 6 ies ve 
90,000 Do. do. 4i Pom lst Mort. Deb. Stock Red. Stock} k i s m —116 118 —116 ius а 
85,250 | Oentral London Railway, T 858 oe | 210 | ... ats .. | LOJ— 10ў | 10}— 10$ 104 | ... 
178,808 Do. do. = £8 paid ss] 10 s ete T ius Mn yx 
61,088 Do. do. Pref. half-shares © sus 5| ... EIS aes &— bł 43— 6} 5 43 
71,447 Do. do. Def. do. soo aoe eee 5 eee eee eee 51— 51 54— 52 5} 
680,0001| City and South London Railway ... Stock 14%] 14%] 24% 68 — 66 01 — 64 63 624 
87,000 ро. до. Ота. shares, Nos. 22, 501 to 60, (00 41 ees oe oe 81— 4h 81— 4h eee 
82,008 бошоп s Co., Nos. 19 m ,008 see ‚ Debs., t) oe TY] еее 34— 4 4 • 
5% 1st Mort. Reg 1 to 900 0 
100,000 i 2200 and t, Rog to 11, 000 of £50 Red. 0 eee coe see 100 —108 100 —108 oe 
99,261 | Edison & Swan Utd. EL Let, «AT shares, £3 pd. 1t0 90, 281 5 & 6 6 & 2 — 23 2— га 
17,189 ро. до. до. A“ Shares, 01—017,189 5 5i 6 6 9$— 4i 84— 4i -— 
844,028 Do. do. do. 4 Ф Deb. Stock Red. eee 100 ТҮ) 0 TII 95 —Ó 97 95 — 97 ees 
112,100 | Electric Construction, 1 to 112,100 ... -— - 2| 5 & 6 6 & 2 — 2} 2 — 2} 27 2% 
25,000 Do. do. Í Oum. Pref., 1 to 25,000 xi 27 7 7 22— 81 22— 8i jus ^ 
140,800 Do. do. Perp. 1st Mort. Deb. Stock [I Stock eee eee 2 0 104 —107 104 —107 we . 
91,196 | Elmore's Patent бө Depositing, 1 to 70,000 ... - 2| . Я Ms — ' — á © 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10| 7 7 7 11 — 18 11 — 18 wee - 
80,000 нез (W. Т. ers Works, Ord. as sis vm 5 | 10 12 14 18 — 14 191— 184 ген e 
15,000 do. 45 % Pref. .. 5| 7 7 7 51— 5 5 .. 
60,000 De do. 4 Mort. Deb. Stock... Stock 4, .. 111 —114 |111 —114 m 
60,000 | India-Rubber, Gere Perch and Telegraph Works 6. | 10 | 10 10 10 Y 21 — 22 21 — 22 21g | 218 
opr » Do. T hend allway, б 4 Ф lst Mort. Debs. | 100 n ki y us ee 06 Vas iss 
9 verpoo way, eve eee eee one 10 21 81 8} 8 — — eee aoe 
10,000 Do. Pret., £10 paid eee eee 10 5 5 5 181— 182 181— 188 eee one 
87,850 | Telegraph оа е and Maintenance . ‚| 12 | 16 15 15 87 — 41 86 — 40 36 ти 
150,000 ро. 4 % Deb. Вів. Nos. 1 to 1, 500 Red. 1909 . 100 | ... T .. |108 —108 |108 —106 - - 
18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... 85 e каб Т 9 — 10 9 — 10 xd ... ive 
18,400 do. 5% Om. Prf. Nos. 6,601 Чо 20,000 81 ies iss 54— 6 b)— 6 Ф|... 
540,000! Waterloo and City Railway, Ord. Stock ... ..  Á..|100| .. .. | 8 Ф101 —104 101 —104 1023 
t on Liv Stock Ex nless otherwise stated all shares are 
8 Dividends worked d ace Om a yir ОЛ oF die JaMor pai ot Sie sear and Ane AFI part of Mba next TS 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Birmingham Electric Supply, Ordinary 25 (fully paid) 8—10. Kensington and Knights bridge Eleotrio Lighting, Ordinary Shares 
Brompton and Kensington, 4495 Debentures of 2100, 105—108. (Б шу paid) 12—18; 1st Preference Cumulative 695, £5 
National Electric Free Wiring, 108. paid, 5s.—7s. y paid), n Debentures, 104—107. Dividend, 1808, 
Oldham, Ashton, and Hyde Electric, Ord., 19—194. S hares 1095. 
Do. do. E oou 10#—10]. Kidderminster d District Electric, Pref., 6—64 xd. 
Smithfield Market Electric, 1—8 T. Parker, £10 (fully paid), 182. 
* From Birmingham Share List. Bank rate of discount 6 per cent. (November 30th, 1899). 


MARKET QUOTATIONS, Wednesday, December 6th. 


Increase E e 
This week. | Last week. | poroase or METALS, &o. (continued) 


Acid Hydrochlorle owt. Б ^n Mis tt: d dO TEE 
a 4 T s» per ° е "T " ec ° s». Per ib. 
a „ N T eg „per out. Lr 20 T g Copper Bars T ee рег ton 
G p» Oxalic ee эө per сті. rn^ 500 44 9 и Wire (basis pri ) oe per lb. 
а " Bulphurlo T vs e. per owt. 5 / 6 se f ^ e ee „ per ton 
үе per owt. 40) 40J- ue f „ Во os . ee per ton 
a Ammonis, ariaie $e (crystal) . es per ton 439 £929 > - German Silver Wire .. . per lb. 
„. per ton 291 xa h Gutta-perch: ee per lb. 
e oe «ee ber ton £61 . £610 ^ A Indis rubber, a fine ` . per lb. 
а Bisol of Carbon e per ton 415 RE í Iron, Charcoal per ton 
we А ee рег ton 816 10 816 10 x í n Pig Cleveland аву per ton 
a Bensole (и, ee ° ee per gal. 77 ЦЬ ee { n to per ton 
a n ( le) ee oe per gal, b b s í „n  Borap, heavy s per ton 
Bulphate.. ee ee per ton 95 10 £25 10 a ( 4, Wire vanised No. 8.. per ton 
aL Nitrate oe ° ee per ton £95 295 ee g Lead, E Ingot ee . per ton 
a „ White Sugar... e» per ton 481 281 EA f н » Sheet ee рег ton 
а , Peroxide .. ..  .. per ton £9710 £27 10 EM m Manganin Wire No. 38.. per Ib. 
а Methylated Spirit er per gal. 2/9 m g Mercury .. . per bottle 
a нара: M vent (90 % at d Mioa (in original cases), small per lb. 
100 О ‚ per gal. 6 б эе 4 " н medium per lb 
"ionge ichromate in casks.. per Ib. us d M " per 1b. 
a Caustic (76/80 % .. per ton ee р Phosphor Bronse, plain Ib. 
: Bisulphate ее es певна 280 ^n ө 5 5 i por р. 
ee ee ee б е s ee » р 66 рег 
a Bul phate of Magne sia . per ton 24 10 84 10 d regne © "m m iper os. 
а Bulphur, Zublimed Flowers ee per ton €6 £6 ә um Bronse Wire per Ib. 
s " 5 ee ee per ton 85 10 85 10 EM T Stoel, Magnet, soo i vn p. ton 
ane .. per ton £5 £5 С 5 „ә t8 £58 L 
а oll Cause white 70%) .. per ton £" 10 47 10 s Tin, block . wx - ee рег ton 8124 5) 139 10 £5 5s. dec. 
Orystals .. per ton £8 £8 v А " Tin, fell „ per lb. 17 16 Id. ino. 
a „ Biobromate, obe per Ib. 944. 984. <a » wire Nos, 1 to 18 per lb үп 1/11 m 
METALS &o p White Anti - triotion Metals 
: “ White Ant" bran per ton | 640 to £70 | £40 so £70 
Aluminium Wire, in ton lots.. per ton 8294 8994 i { Yarns, Cotton, В ү) 101b, bundles pr Ib. na 724. 
Nits meta fn, n lots.. per ton | 411 4191 fon Best Рах, 6 le se per Ib. Я. 54, 
35 . per ton | £90 to 21600 £90 to £160 3 „ Hemp,8p y 10 Ibs. ee per lb. 831. 811. 
e Br ма (rohed metal 2" to 19") basis per Ib. 81d. 6а. Jj » 5 Y ш lbs per lb. 114. 411. .. 
€ „ be (brazed) .. .. per lb. 10d. 104. j Jute, 180 lbs. ro .. per ton £14 £14 
н Wiro, basis T per lb. 84d. 84d k Zino, Sheet (Vielle Montagne bud.) p. t. £25 £26 } ŝi dec. y 
9 supplied b Quotations su Quotesions sup 
Messrs. d, Boo Boor & Со. f The Hubber, Gutta- Percha, and ma корей by Ashby, Limi 
è The British Aluminium Company, Ltd, Telegraph Works Company, Ltd, ^ Mossrs, W. T. Glover & Oo., d. 
c Mesers. Thos. Bolton & Sons, Messrs, James & Shakspeare, n Messrs, P. Ormiston & Sons. 
d Messrs. F. Wiggins & Bons Messrs, Jackson & ТШ, o Messrs. Johnson, Matthey & Oo., Led. 
4 Messrs, Bolling & Lowe. э The Phosphor Bronse Company, Ltd, 


i Messrs, Henry О, Yeo & Os, 
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APPLICATIONS TO PARLIAMENT FOR ELECTRICAL POWERS. 


| (Concluded from page 878.) 
Tum following particulars are intended to supplement those which appeared in our last issue :— 


(а) Exxcrato Ілантна. 


— — 


Name of plac) or town. | Description of powers. 


Barmouth «d 


—— — — MÀ — — ́¶ͤ »—Q— 


Authority promoting. 


| agi Urban District Council 
Basingstoke ... PE - Council 
Brecon ves ies i Corporation 
Brierfield ses га Urban Distriet Oouncil 
Olacton ore i $ Urban District Council 
Oobbam - Cobbam, Stoke-d’Abernon, and By fleet Oobbam Gas Company 
Crowborovgh ~ gaye oe of Botherfield] Baxted and "Mayfield ‘parishes Uckfield Rural District C»uncil 
assex 
Freshwater and Totland | Brightstone, Brook, Calbourne, Freshwater, Mottistone, Newtown, | Freshwater and Totland Electricity 
(J. W.) тз vee бүт Shalfleet, Thorley, Totland, Yarmouth Sapply Company 
Llandilo 885 габ v E -— m Urban District Oouncil 
Llanrwst su Electric lighting of Llanrwst and Trefriw cus Llanrwst Electricity Supply Oompany 
Long Eaton ius iss pus РАР wate sak Urban District Coun 
Ogmore Valley oes ар Ogmore Valley Tlectrio Light and Power 
Supply Company 
Do. eee .. | Extension of 1892 license ds С. ee Ogmore Valley Electric Light and Power 
Sapply Company 
Ormesby 609% LIA eee eee eee eee eee ee Ur ban District Oouncil 
3 Bs ... Purchase of undertaking " Oswestry Electric Ligh d P Ore NEN 
T ws of un ghtiog and Power 5 
Company, Limited ; revocation of met seen &-. 
P wilheli i eee toe e»t [I I) Oo 
Ramsgate a "EN n T Isle of Thanot Electric Tramway and 
Lighting Oompany 
Redcar — - es b js Urban District Oouncil 
Bhildon and East Thickley i $i Urban District Council 
(b Exxzornto TRAOrron (Tramways, Railways, and Light Railways). 
| 
Ashton-under-Lyme electricity, 4-ft. 84-in. gauge, junctions | Corporation 
|| with the O:dbam, Ashton, Hyde ee District electric lines, and 
with Manchester чар! а аиса 
Bootle New tramways, electrical working, &c Corporation 
Camborne and Redruth .. Tramways, 3-ft. 6-in, electrical working, generating stations, and | Urban Electric Supply Company 
purchase of power from other companies 
Cheltenham and District .. тм railway extension... vis T T. Nevins, of Now реу. U.S A., and 
Е 22, James Street, Lon 
Cinque Ports . .. | Light railways for connecting а number of towns and districts, David Oook, promoter ; T T. Rossiter, 
ber ict 1880) M (Bee TLIOTRIC ATL. Review, page 887, Dacem - e ; and Mak Parker, resident 
County of Hertford .. | Light railways ... iss s iis m Oounty Council and Metropolitan Tram- 
| ways ше Omnibas Oompany 
Dewsbury... . | New tramways, electrical working, &. 
Garston .. | New tramways, electrical working, &c. Garston District Tramways Company 
Gloucester and District . Light railways, within the City and Oounty of Gloucester, electrical City of Gloucester Tramways Company 
powers 
Gorton iss . | New tramways, RN working, &o. ‘sa Urban District Oouncil 
Hereford (County of) ... | Light railways .. sks —- ae Oounty Council and the Metropolitan 
Tramways and Omnibus Company 
Hall sis .. | Oonstruction and working of additional electric tramways and | Corporation 
purchase of Drypool and Marfieet Steam Tramways 
Kearsley E .. | Various tramway powers, new lines, electrical working Agree, &c. | Urban District Oc uuoil 
Llanelly and District — ... | Light railways in the Oounty of Carmarthen jas Llanelly and District Blectric Lighting 
and Traction Company 
Mansfield and District ... | Light railways ... six J. Fell, J. Lewis, W. J. Kershaw, and 
others 
Plymouth ; .. | Construction and working of additional electric tramways... Corporation 
Radcliffe TT -.. | Construction and wor of electric ауе 4-6. 83-in. ... Urban District Couzcil 
Bt. Helens... .. | New пав тазе electrical working, & Corporation 
Southampton Осоке on of new and PEOR ractiod of old lines for electrical Corporation 
working 
Barbiton Р ‚.. | New tramways, electrical working, &c. T T Urban District Council 
Taunton Oonstruct and work electric tramways and supply of current for | Oorporation 
| power for pun and private purposes 
Wekefleld and District ... | Light railways .. oA 85 ies Company promoted by J. Fell, J. J. Git- 
tings, E. Horton, W. J. Kershaw, and 
others 
n ... | Oonstruction and working of electric tramways, pi 8j in. Corporation 
West Hartlepool ^ | Light railways extensions ... T Hartlepool Eleo‘ric Tramways Company 
Whitefield — ... . | New tramways, electrical working, &o. Urban District Council 
Wigan . | Construction d 3-6. 6.in. gauge tramways, and electrical working Corporation 
Wotton-under-Edge .. | Light railways in the County of Gloucester aes 


Railway Developments, Limited 


The Oork Blectric (Blackrcck extension) Trams, and the Shannon 


water and electric power scheme are also down in the list. year for the session of 1899 was: —Railways, 60; tramways, 16; and 

Other light railway orders are being applied for (but the motive miscellaneous (including water, gas, navigation, and County Council 
power is not indicated) respecting East Sussex ; Bri , Btowey Bills), 98; general provisional orders, 77; and electric lighting pro- 
and Stogursey; New Romney and Hythe; Bracken ; East and о ers, 114; ora total of 365. The deposits t s year for 


West Yorkshire Union Eilways; Warrington and Northwich. 
We read in the Times that November 30th was the final day for 
есе deposit of plans and other documents at the Private Bill ссе 


callaneous, 97; general provisional orders, 133; and electric lighting 
421, 
connection with local Bills in promotion for the ensuing session of 


pr »visional o:ders, 109; or a total of 4 
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TESTS OF RAIL BONDS. 


At the American Street Riilway Association Exhibition in Obi 

in October last some electrical testa cf the Edison-Brown rail bon 
were made in the presence of prominent railway men. Some 
particulare of the tests are furnished to us by Mr. Harold P. Brown, 
of New York, as follows:— 

* Joint of 80-lb. tee rail unbonded, connected in series with a joint 
of 70-lb. tee rail having one Edison-Brown solid copper bond under 
each angle plate. 

“With a current of 2,000 amperes through the 80-lb. joint ths 
drop was 423 volt. As a bond could not be put in the proper 
place and removed quickly enough for purposes of demonstration, 
contact spots were amalgamated on the top of each rail at inner ends. 
A No. 0000 solid copper bond was then laid upon these amslgamated 
spots so as to bridge the joint. The drop with 2,000 amperes was 


018 volt; the drop of 1 inch of this rail with the same current: 


was 00223 volt. The bond merely Jaid on top of the rail held in 
contact by nothing but its own weight, was equal in reeistance to but 
8} inches of rail. 

“The drop on 70-10. tee rail joint with 2,000 amperes through the 
joint and bonds was 01946 volt. 

" With an extra bond laid on top of this rail, the drop with same 
current was reduced to 00762 volt. And with 2,000 amperes the 
drop in 1 inch of this rail was 00286 volt; the resistance of the 
bond was therefore equal to that of 7 inches of rail. As there were 
no track tools at hand this joint was made up with a 14-inch monkey 
wrench, and was therefore not as tight as it should have been for 
gervice. However, the showing is simply beyond the reach of апу 
other copper bond. 

“Two of the leading typesiof copper bonds were sent in for test by 
one of the Obicago railways under the same conditions; both being 
the No. 0000 size and applied in the proper manner to the rails. The 
loss on one with 1,000 amperes was ‘425 volt; and with 2,000 
amperes 75 volt. With the other bond the drop was 22 and ‘37 
volt, In each case the bond became red hot in the short time 
requi:ed to make the test." 

We are informed that Mr. O. E. Sergeant, general manager of the 
Boston Elevated Railroad, sta es that tests recently made on Edison- 
Brown bonds show exactly the same low drop as when put in during 
May and June, 1898. 

“The rame make of bond was put in on October 28th, 1896, 
between expansion jointe of the Metropolitan West Side Elevated 
Railway in Ohicsgo, and these showed a drop of 0010 to 0015 volt. 
When measured ur der the same conditions on October 24th, 1899, it 
is stated that the drop was 0010 to 00122 volt. 

“ These teats were made in presence of Mr. M. M. Scott, electrical 
engineer of the road." 

ther tests have been made and are reported to us as follows :— 

Test made in presence of officials of the Chicago-Edison Company, in man- 
hole on Adams Street, near Adams Street station of Chicago-Edison Company, 
on Edison tube across joint contacts draw-filed and bolted, through extension 
stri Temperature 18? C. October 24nd, 1899. Drop taken with Weston 
millivoltmeter reading 00002 per degree. Average of 10 readings, 005461 volt. 
Average current 1,800 amperes. Time 10.55 to 10.57 a.m. 

Drop across same joint with contacts amalgamated and treated with Edison- 
Brown p'astic alloy. Average of nine readings, 00863 volt. Average current 
1,740 amperes. Time 11.96 to 11.29 a.m. 

Similar tests on tubeNo. 13 in Chicago-Edison Company’s subway near Chicago 
River. Ordinary bolted contact. Average of seven readings, ‘00462 volt. 
Average current 1,800 amperes. Time 8.06 to 8.08 p.m. 

Same joint on tube No. )8 with contacts ama'gamated and treated with Edison- 
Brown plastio alloy. Average of seven re 
1,790 amperes. Time 5.47 to 5.49 p.m. - 
Tests on next joint east of above joint in tube No. 13in subway; ordinary bolted 
contact. Average of seven readings, 00148 volt. Average current 1,800 
RODA Time 8.23 to 8.25 рш: 
across same jointe with contacts ога дашаа and treated with Edison- 
Brown plastio alloy. Average of seven readings, 00503 volt. Current 1,780 
amperes. Time 5.47 to 5.50 p.m. 

Drop on one extension strip of flexible laminated sheet copper oonneoti 
above conductors. Average of 16 readings, 00368 volt. Average current 2,000 
amperes. Time 8.15 p.m. 

Drop across hot switch in Edison Company's power house with current of 
640 amperes, 0176 volt. 

Drop with same current after one-quarter of the contact surface was аша]. 
gamated and coated with Edison-Brown plastic alloy, ‘00168 volt. 


ЕВ, 00821 volt. Average current 


M a ES 


NEW ELECTRICAL WORKS AT PRESTON. 


THERE are strong evidences that great effort is being made to enable 
the supply of home-manufactured electric traction р and material 
to keep pace with the demand. It is in connection with this very 
laudable object tbat we bail with satisfiction the completion cf a very 
important electrical worke in the Preston district. These works 
derive much importance from the fact that they are claimed to be by 
far the largest in Great Britain devoted to the manufacture of elec- 
trical apparatus. We refer to the factories of the English Electrical 
Manufacturing Company, whose prospectus has this week bsen before 
the public. The works are equipped with machinery and tools 
neceseary for the manufacture of electrical machinery—more particu- 
larly tramway and railway equipment apparatue—on a large scale. 
One point of special interest in connection with the undertaking is 
the question of labour. It is interesting to learn that, althongh when 
the works are in full running the employés will number 3,500 men, 
there is no great difficulty anticipated in finding the labour required. 
The experience cf the kindred undertaking under the same auspices 
the Electric Railway and Tramway Car Works, Limited— 
whic), within six months, has reached its full output of 18 tramcars 
per week, and which for this employs some 600 men, goes to show 


that with „well lighted and comfortable shops, joined. with fair 
treatment libaral scales of payment, the British workman is 
capable, if he so incline, of meeting his American competitor both as 
to the quality of his work and ability to turn it ou*. 

As part of the new Preston undertaking, there is now in hand the 
erection of some 250 workmen’s cottages on an excellent site in the 
immediate neighbourhood of the works, and this number will rapidly 
be added to during the course of next year. : 

The works of the English Electrical Manu ing Company will 
bs in full operation by the end of next month (January, 1900) 
They will commence with the production of electrical traction equip- 
ment at the rate of 3,000 tramway motors, and 50,000 xw. capacity 
in generators per annum. The erection of the works has been carried 
on with noteworthy rapidity, for the first excavation for the foanda- 
tions was made in Jane last; by December 31st of this year ths 
buildings will all bs completed, and the machiaery throughout in 
place. It is hopad that delivery of finished motors and controllers 
will oomm oe by March Ist next. If these hopes are fulfilled the 
whole undertaking, from laying the foundation stone to actual turning 
ont of work, will have зар only niae months. 

The factories are situsted in Strand Roa, Preston, where 10] acres 
of land has bsen secured from the Preston Corporation. Ia addition 
to electric traction equipments, the works will devote special atten- 
tion to the manufactare of the larger units—both for alternating and 
direct currents for electric lighting and transmission of power. The 
facilities provided in the shops will enable the company to build 
motors of any required sis3, electrics locomotives up to 100 tons in 


| i. y and generators with a capacity of 10,000 K F. each. 


e equipments of the machine shops, foundry and power house, 


are, of course, of the most efficient and up-to-date character. AU the 


machine tools and appliances are arranged to bs drivan, either indi- 
vidually or in groups, by electric motors ranging in capacity from 
5 to 100 нр. The main line shafts will bs driven by 10 slow-speed 
50-Е P. motors. 

As to the present position of the order books, we are informed that 
already orders hava been received through Messrs. Dick, Kerr & Co., 
Limited, for over 2,000 tramway motors to bs manufactured during 
next , as well as for a considerable number of generators. This 
fact, in iteelf, showe the room which exists for an undertaking of this 
character. Amongst these orders are numbered 4CO motors for the 
Corporation of Liverpool, 200 motors for the British Electric Traction 
Company, and also orders for the motors required for the tramways 

the tion of Sunderland, the Corporation of Dundee, the 
Corporation of Bouthport, the ration of East Ham, the Oorpo. 
ration of Leeds, the Grimsby and Olecthorpes tramways, &o. 

An order of particular significance which the works have received 
through Messrs. Dick, Kerr & Oo, Limited, is one from Franca for 
800 motors for general distribution throughout the Oontinent of 
Europe. This is the first occasion on which so important an order 
for с traction apparatus bas been placed with any British 
manufacturer, and we have no doubt that the Preston works will play 
an important part amongst the great electrical manufacturing con- 


cerns of the world. 


The works have the advantage of the knowledge and long experi- 
enoe of Prof. Sidney Н. Short, whose reputation in the States is 
well known to readers of the Exzcraicat Ravimw. 

That the undertaking will be run on & combination of the шой 
modern American and English methods and practice without 
saying, and we wish the English Electrical Menufacturing | Oompany 
а successful care ar. 


LONDON COUNTY COUNCIL AND ELEC- 
TRIO LIGHTING LOANS. 


At last week's meeting the Council decided to sanction the borrowing 


by the Islington Vestry of £7,689 to defray the oost of providing 
street arc lamps and lamp columus. 


Drsrorz as TO Ілантіма LOANS. 


The Finance Committee reported that the Islington Vestry hed 
applied for sanction to borrow £13,200 for the provision of 

ditional plant at the Eien Grove station. The information 
supplied with the application, and on a subsequent occasion, was not 
sufficiently detailed to enable the Committee to jadge whether the 
cost was falr and reasonable, and they had therefore directed the 
Comptroller to apply for further details. To this request the Vestry 
replied through their clerk that they had given every 
which could reasonably be asked for and added :— > 

Thatthe estimates have been prepared by the Vestry's electrical engineer, and 
approved by its Electric Lighting Committee, and that my Vestry having 
perfect contidence in the judgment of both deems it inconsistent with its 
position as electric lighting undertakers for the parish, to recognise the claim 
of the Council's officials to be supplied with the details in question. 

It was further stated by the Finance Committee that the Ialington 
Vestry had for some time past been questioning the right of the 
Oouncil to satisfy itself, before sanctioning the borrowing of money 
by local authorities, as to the legality and reasonableness of the pro- 
posed expenditure, The Ooarcil, following the practice cf the late 
Met:opolitan Board of Works, had always held the opinion that i$ 


was its duty, as the sanctioning authority, to consider those points, 


and that practice, which had never been questioned by the other local 
authorities in London, was in conformity with that of the Local 
Government Board when dealing with applications from other local 
authorities throughout the kingdom for sanction to the raising of 
loans. In view of the opinion expressed in the letter from the 
vestry referred to above, and of tke practical refusal to supply the 
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= asked for, = сова recommended the Oouncil to inform 
t slington Ves un 8 uired were sup- 
plied, the Council would be unable 5 a decision upon the 
application to borrow £13,200. Mr. A. M. Товвлис asked the chair- 
man of the Committee to take back the recommendation for further 


that it ought not to fix the rate of interest or the period of repay- 


Vestry was spending its money economically. N 
be a right of реа! 

Board in cases where the Council refased to sanction loans, and the 
Board might then make rules dealing with the question. The speaker 


proposed, therefore, that the recommendation should be referred back. 


to the Committee so that the subject might receive further considera- 
tion. Mr. T. B. WI. TIans, in seconding the amendment, submitted 
that the Council should be fully informed of the points of difference 
between the Finance Committee and the Vestry. There was no 
information in the report to serve as a guide to the members, and he 
thought some details should be presented to the Council before an 
expression of opinion on the matter was given. Mr. HowzrL J. 
WILLIAMS tuggested that as the chairman of the Finance Committee 
had expressed his readiness to take back the report, tke mover of the 
amendment should withdraw his proposal The Islington Vestry 
desired to have a friendly confererce with the Committee in regard 
to the matter. 
" Mr. W. W. еск са кан к the dr à Committee Argen ur 
е was prepared to withdraw the report for the purpose ving & 
conference with the Islington Authority on the subject, and the 
Council decided to allow this course to be adopted. 


ELECTRIO LÓiGHTING OF ASYLUMS. 


The adjourned report of the Asylums Committee, to which re- 
ference has been made in our columns, recommended the Council to 
approve the principle of the provision of a central station for the 
supply of the electric light and water to the asylums to be built on 
the Horton Estate, and that the Committee should be authorised to 
bring up a scheme for the de gg of the Council. Colonel Fon, 
as ап amendment, propo that the recommendation should be 

back to the Committee pending the issue of the report in 
regard to additional asylum accommodation. He said that the 
. Conrcil was being asked to vote in the dark, there being no estimates 
submitted by the Committee. Mr. M. Вклснонорт, in seconding the 
amendment, contended that the proposal cf the Committee was pre- 
mature since they did not know where the principle would lead 
them, Mr. N. W. Новвлвр, chairman of the Asylums Committee, 
read a letter from Mr. Clifford Smith stating that the cost of build- 
ings and plant for a central station for the supply of electricity would 
amount to £42,000, and that that sum would include certain provisicns 
for future extensions. As a matter of economy it would be wise for the 
Council to give the Committee authority at any rate to prepare a 
scheme for submission to the Council. 

The amendment having been rejected by a large majority, Mr. W. 
Васса, as а further amendment proposed that the Asylums Com- 
mittee should be authorised to bring up a scheme for the erection of 
a central station, together with an estimate of the cost. That would 
rot, he contended, pledge the Council to the approval of the 
principle of the scheme. Mr. D. В. Үлтивгот formally seconded 
the amendment which was agreed to. 


HEAT ABSORPTIVE POWER OF WATER. 


HARDLY sufficient notice has, we think, been accorded to a recent 

per by Mr. O. Holliday before the Institute of Marine Engineers. 

. Holliday dealt with the absorption of heat by water in tubes 
especially with reference to differences of temperature and 
differences of velccity. We may take it to be generally true that more 
heat will be absorbed when the difference of temperature is greater, 
and it does not require much reasoning to arrive at a prompt eolution 
of the problem as regards velocity. When water flows through a 
pipe, the molecules next the pipe are retarded by the roughness of 
the turfaces over which they pass, and we may take it for granted 
that the water column bas its exterior put into a state of movement. 
The skin of the water column is held back, and the interior of the 
column in turn presented to the pipe. А solid India-rubber ring, 
rolled along a stick—an umbrella ring, for example, may be taken as 
illustrative lof the acticn that cccurs all along the length of a column 
of water moving іп а pipe. Now, if the velocity of such column be 
made great, the ring will revolve more frequently, and will 
serve to maintain the inner surface of the pipe at a lower 
temperature by more rapidly transferring the heat from the 
pipe to the interior of the water column. The rolling rings ate, in 
fact, alternately receiving heat at their outer circumference and 
parting with it at their inner circumference. This inner 
circumference in its turn is acting by friction upon the next 


inside another all in a condition of vortioal rotation and transferring 
heat from without to the centre of the column. Obviously if a 
column move slowly its outer rings will be more heated, and there 
will be less difference of temperatare to transfer and the heatiog 
efficiency will be reduced. . Holliday's experiments bear out this 
reasoning. By quadrupling the flow though a pipe frem 5 to 207 
cubic centimetres minute, the difference of temperature of the 
ingoing and outgoing water remained nearly the same. This means, 
of course, that the thermal units absorbed from a source of heat of 
the same capacity in each care were nearly fourfold in the latter case. 
In a second series of experiments ranging from 92 to 845 cubic cm. 
per minute the heat supplied was v , and the results are not very 
comparable, but in a third set with constant capacity of gas heater 
and a flow varying from 72 to 150 cubic cm., the beat absorption 
varied from 1,095 to 2,460 thermal units per minute, the difference of 
lias of the in and outgoing water varying from 152'1 to 
4. 


Other tests proved a point of maximum absorption of heat. With 
a flow varying from 24 to 210 cb. cm., the heat absorption varied from 
3,648 to 4,998, and the difference of temperature from 152 to 23 8, 
but there were intermediate rates of flow, namely, 118 and 160 cb. 
om. per minute, which gave heat absorption of 5,123:5 and 5,120 thermal 
units. At both lower and higher speeds the heat absorption is less. 
All these tests were with com vely cool water. It was next 


` attempted to show effects when the flowing stream was near ebullition 


point, so as to prove if the absorption of heat by such water is the 
result of more rapid movement of the water over the surface, or cf 
some change in the quality or nature of the water, causing it to take 

heat more readily. For this purpose ht tubes were used in 


u 
place of spirale, as heretofore, and longer jackets were employed, so 


as to give the necessary area of exposure to heat. 

With an outflow of 17:5 cb. om. per minute at 211° and 212°, the 
inflow was 55°, and the différence 155 4^, showing an absorption of 
1,787 units per minute. Increasing the flow to 30 cb. em., with 
195° to 200° out flow and 50° inflow temperature, or 143 5 a 


verage 
difference, the heat absorption was 4,314, as against the 1,787 when 


the water was near the boiling point. This appears to disprove any 
idza of a different physical characteristic of the water, and leaves the 
difference to the credit of the more rapid movement. . Further tests 
under the same conditions of large capacity of source of heat gave 
resulte, with flows varied from 36:5 to 205 cb. cm., which varied 
from 4,684 units, through a maximum of 5,458 6 down again to a final 
9,747, the maximum occurring ata flow rate cf 1063, and the final 
msximum of 2,747 oocurring at 205 cb. cm. of flow. This last, 
occurring as it does after the 4,585 units shown for а flow of 175 
cb. om., is very remarkable. Equality of heat absorption is the 
notable fact from 77 5 to 185 cb. ош. rates of flow. 

Evidently, so far as these tests show, there is a maximum heat 
8 tion at or near a flow of 100 c.c. per minute. | 

It is not wise to found too much on this figure, for it mxst have a 
certain relation to the tube diameter and to the linear velccity, but it 
is interesting as fixing a point for the same conditions as to tube 
diameter and velocity of flow. Mr. пош н that when steam 
is formed the results are reduced, more heat being absorbed by a flow 
of 26 43 c.c. per minute ejected at 202° from an infiow at 53° than 
was accared with a flow of 19:4 c.c. ejected at 212° with inlet at 51°. 
The heat units were 3,1137 when steam was formed, and 3,993 6 
when the EM was not reached —a difference of 819 9 unite, 
which can only be accounted for by the reduced absorption due to 
the steam and ып increase of velocity. A still farther increase of 
the flow in this last case gave celeris paribus, a maximum heat absorp- 
tion of 6,344 units, with 1586 c.c. of flow, with a rapid drop to 
9,2861 units, when the flow was increased still more to 1933. 
Maximum heat absorption, in the conditions of the test, seems to 
сана чоп : temperature difference of the in and outgoing water 
of 40 to 50? F. 

It should be noted, however, that the falling off in the heat absorption 
after the critical point of maximum is ascribed by Mr. Hcliiday 
to the insufficient supply of heat to meet the demands of the rapidly 
moving water. Possibly, therefore, with a larger source of heat the 
thermal absorption would continue to increase with velocity. In 
diagrammatic form the sudden drop of the heat unit curve of absorp- 
tion ia so sudden as to lend support to Mr. Holliday's explanation, 
though the rising curve rather ts to another conclusion, for the 


curve of rise of effect is hard! steep than the curve of final drop. 
Taking the whole into review, it would app robable that 
there are velocities suitable to each віхз of tube, it is to ba 


hoped that experiments may be made on practical tube s of different 
sises and materials. | 
Mr. Holliday’s conclusions are that the absorption of heat is a 
function of the velocity of flow and the quantity of heat present in 
the heat souroe, that о раса increases with the velocity of the 
water up to а certain point which depends on the source of heat, a 
Bunsen flame or steam jacket; that heat absorption falls off after а 
certain velocity, which aleo depends on the source of heat and may 
depend on the kind of motion the water has within the tube, He 
asks very nently, Does the water move rigidly at these velocities, 
and therefore fall in absorptive power because there is not time for 
the heat to be conducted to the inner layers of the moving column ?” 
This brings us back to the idea of the vortex rings with which we 
prefaced this article. It is probable that if this suggested rigidity of 
flow really occurs, its formation would be delayed by the use of spiral 
retarders of fiat strip, with a long pitch of revolution. Such 
retarders, so called, would serve to disrupt the inner mass cf the 
moving columns of water and give a spiral rotation, which might 
counteract the rigidity or ite «ffects. The subject is one which is of 
eat intereat, and is specially so to those interested in water-tube 
of the small tube variety. 
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ELECTRICITY ON WARSHIPS. 


Warrma in the Engineering Magazine Lieut. J. K. Robison deplores 
the wastefulness of electrical engines on board ship as compared with 
engines ashore. 

I+ was naturally supposed that the economies of central station 
practios ashore could have been repeated aficat, but this bas not proved 
to be the case, and the steam consumption per unit is anytbing from 
55 to 100 lbs. per rH P-hour. Later engines of better type are, 
it is hoped, going to run for 30 lbs., but even this is too much, and 
better engines ought certainly to be produced, an end to ba attained, 
in the author's mind, in part when flat valves are used on low pressure 
cylinders, and lesksge is thereby mrch reduced. In the United 
B:ates Navy 50-kw. sets are a maximum, and our author thinks if 
connected with the main condenser that they will run for as little as 
20 lbs. per 1 H. p. hour, or 26 lbs. if the exhaust be carried to a feed 
heater. When run non-condensing he estimates thst 30 per cent. will 
be added to the steam consumption. Something like 9 per cent. of 
the total coal may be saved by (haust feed heating.  Henoe,if 
30 per cent. cf the NT plant steam exceeds 9 cent. cf the 
total steam consumption it will pay to run condensing on the 
auxiliaries, as to which, however, we would add that this iie 
cold feed, and that feed heating by waste gases on shipboard 
appears toattract very little attention from marine engineers, probably 
роши „не complication it is supposed, we think erroneously, to 

ng a 

Much depends on the total efficiency cf conversion between the 
generating engine aud the motor shaft. Prof. Thompson gives ем] 
showing 52 per cent. average under fairly conditions. aval 
experience has pointed to 50 per cent., and the experience of large 
commercial users of electricity shows from 40 to 50 per cent. Mr. 8. 
Dana Greene has stated recently that 16 may be 60 to 65 per cent. 
The author considers it fair to assume 59 per cent., namely: engine, 
86; generator, 93; line, 95; motor, 78. This assumes commutators 
in good condition all round. These efficiencies do not appear to be 
startling. They ought to be secured. In the United States Navy 
commutators are not in order, but would be kept so if electricity 
were largely installed. Beyond the motor the efficiency is assumed 
the same for electrical and steam driving, an assumption 
obviously unfair to electricity in some cases, as for example, fans 
which can be driven by an electrical motor direct in a much more 
efficient manner than by a steam engine. But in other cases, as in a 
steam pump or an ice machine, the steam engine has the advantage 
over a geared motor. Taken all round, therefore, 59 cent. is 
claimed to be a fair figure. Roughly, it will require 5 н.р. in the 
generator engine for 3 Н.Р. in the motor shaft. Steam at 26 lbs. per 
HP.-hour implies, therefore, about 44 Ibs. cf steam in auxiliary 


engines. | 

This, then, is the figure with which for reasons of economy it is 
necessary to compete, and this is 35 per cent. less than the amount of 
steam uscd by. most modern steam auxiliaries. If auxiliaries now 
use 18 per cent. of total steam, they will in electrical work only use 
12 per cent. All the gain of the electrical system is estimated to be 
clear saving down to 15 per cent. which means that each pound of 
ccal on a warship is potentially increased 3 per cent., and the steam 
consumption of electrical auxiliaries is now reduced to such a fi 
that practically all the exhaust can be swallowed up in the feed 
heater. At any rate, 40 per cent. of the difference between 12 and 
15 per cent, will be a saving owing to the fact that more steam is 
used in the evaporating plant if the pressure is reduced to that of 
the auxiliary exhaust. 

The net saving due to electricity is thus 4'2 to 6 per cent. when 
Lowry vun: engines do not exceed 26 lbs. per 1 m p.-hour. But other 

ons demand attention. These are connected with the 
weight of auxiliary machinery. In a full-sizsd battleship the 
auxiliaries have about 1,500 m P. and weigh 150,000 lbs. or 100 lbs. 
per нр. With electric motors torque must be obtained by having 
motors at least 50 per cent. aLove the steam rating. This involves 
about 2,250 нр. of motors, for ship motors are usually small. The 
increase of weight will be 35 tons. Of the total of 1,500 £ p. only a part 
will be run in action, say, 700 н р, many articles such as deck winches 
being cut of use. With electricity probably 1,000 E P. would be in use 
in action, or 1,600 at the generating engines. This implies five 
250-Kw. generators, counting one as spare. This 1,250 xw. of plant 
will weigh 180 tons, so that the total electrical plant will weigh 295 
tons as against 85 tons with steam operaticn, or 3j times as mucb. 
Mr. Dana Greene gives the more optimistic figure of 23 to 3 times as 
much weight. Our author thinks 4 times will be much nearer than 
21. Even at the optimist's figures an additional weight of 150 tons 
must be carried, an increase considerably greater than 6 per cent. of 
the 2,000 tons bunker capacity of the largest ships. Hence, to add 
6 per cent. to the Романа of the coal, we must reduce its weight by 
10 per cent. and s the radius of action of the ship. Now, this 
is a very serious factor, and it is more serious in the British Navy 
than in any other in some respects, for though we may possess many 
coaling stations it is wise not to рле too seriously on every one of 
these, and a battleship out of coal is in a very serious plight indeed. 

Oar author a to show the value of coal endurance by citing 
U.8. Newark, bled 300 miles north of the States of Ma for 
lack of coal to complete 2,500 miles of a voyage between Monte Video 
and Valparaiso. Nor should the Rio de Janciro be forgotten, which 
had to turn back on the voyage between Honolulu and Yokohama, a 
matter cf only 3,500 miles, and only succeeded in ieaching her port 
of departure by using her cabin fittings as fuel. 

The Russian ships built by Oramps are the most modern examples 
of electrical fitting for auxiliary plant, and it will be cf interest to 
watch their performanoe. The principal advance foreshadowed by 
Lient. Robison ig an «ficient turbine engine able to maintain high 
efficiency over a wide range of power. This will save steam and 


reduce the weight of a generating set by some 40 or à 
A better efficiency of conversion ove may also be anticipated 
the future, especially in the case of motori. With these improved 
conditions, possibly 100 tons increased weight would serve, and the 
effect on coal endurance lessened, there would be so much con- 
venience attaching to el operation as to render. its adoption 
probable. At present, we believe, in our own Navy, hydraulic 
power holds the field; steam is so easily cooled and condensed that 
auxiliaries distant from the boiler must always be most waatefal. 
Even the waatefulness of compressed air is not so great but that 
compressed air appears to be a very formidable rival to steam. 

The author, in conclusion, ts out that steam engines may be 
much improved, more y in the line of feed heating from 
intermediate receivers. 


S 
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ship, and more у on ships of war. Oviously the floati 
station has wide differences of conditions from a station ashore, 
what may be an easy economy in one case is in another converted 
into a loss. Lieut. Robison's article tak s а very broad and im 

view of the whole question; while not too optimistic, it is hopeful. 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


METHODS OF SUPPRESSING AROS IN SWITCHES, 
FUSES, &o. 


By Eurer Кпивовн Scorr, A. M. I. O. H. 
(Read at Manchester, Tuesday, December 5th ) 


Part I.— SwrrOHNS. 


Waun two terminals through which current is flowing are drawn 
apart, the area of contact becomes gradually lees and less until jast 
before connection is actually broken, the area is so small that the 
metal vaporises. This vapour is equivalent to шеш а resistance 
between the terminals, and if there ie a well-sustained voltage, then 
current is forced across, and the C? R loss appearing as heat in а very 
confined space, we get an arc which, unless suppressed in some way, 
will continue to feed itself by vaporising still more metal. 


Fig. 1.—Przumatic Brow-Ovur SwitOH. 


Except under very special circumstances, to be mentioned later, 
we cannot prevent an arc forming. We can, however, suppress it 
after it has formed, and the writer proposes to discuss some of the 
devices which have been devised from time to time with this object. 

Quick Break.—At & very early stage in electrical work it was found 
that, by separating two contacts at a very rapid rate, the path of 
vaporised metal increased so quickly that the current was unable to 
maintain its value and the arc broke down. 
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. Material of Contac.—Another point oon noticed was that the 
higher the melting point of the metal the less the arcing, due to the 
fact that less conducting vapcur was set free in a given time. An 
absolutely infasible metal, if such were possible, would not aro, 
neither would & metal baving zero resistance; it follows, therefore, 
that switch contacts should have as low a resistance and as high a 
melting point as possible; the low resistance of copper and the high 
fusing point of platinum, for example, as is Berend's 
switches, which have copper contacte fitted with platinum tips to 
take the arc. Oarbon is one of the most refractory of conducting 
substances which electrical engineers use, but, unfortunately, owing 
to its granular formation, a contact cannot be depended on, and 


TR, 


Fic. 2.--Млавет BLow-Our Ооитвоггва. 


even if it could, the resistance would in most cases be too great for 
p work. The best that can be done, therefore, is to employ 
t as а subsidiary contact block by arranging the carbon in multiple 
with the main switch in such a way that the main contacts are 
opened first, current being thus shunted through the carbons, which 
к as а resistance, and аб the final break ve the fall effect of 
e arc. 
Multiplication of Breaking Points.—Other things being equal, the 
w place between two sharp points is much less than 
that between fiat surfaces. It is also found that breaking a given 
current at a number of points does not volatilise nearly so much 
metal as if all the arang occurred at one point. This being probably 
due to the cooling of the larger volume of metal necessitated 
where there are a number of breaking points. Олое an arc is fairly 
established there would be, of course, no cooling effect worth men- 
tioning however large the surface. 
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Fra. 9.— BOL MOI D BLOW-OUr CONTROLLER 


There is a limit at which a quick break, multiplication of contacts, 
the employment of carbon, &5., gives satisfaction, and with the 
increasing employment of high voltage and large powers much inge- 
nuity has been called into play. 

Pneumatic Blow-out.— As the arc is primarily the result of a stratum 
of metallio vapour reaching from one piece of metal to another, it 
follows that a simple way to stop arcing would be to dissipate the 
conducting vapour in some way, and an effective method iof doing 
this is to b'ow out the arc. is idea was first introduced on the 


Thomson-Houston aro lighting machines, each machine being fitted 
with a small blower capable of giving two jete of air at about 10 lbs. 
pressure. (Ia some of the larger American stations an air pump and 
reservoir is laid down, capable of eupplying several machines.) 

The bare idea of applying a pneumatic blow-out to a switch has 

been suggested many timer, but although such an excellent arrange- 
ment, it is only within the last year or so that it has had practical 
application, it being now used for swifches for long distance trans. 
mission of power work in America. The writer got out designs for 
a high tension switch, fitted with aie blow-out, as early as 1895, and 
fig. 1 shows such a switch for 2,200 volts, 75 amperes, fitted with 
loose handle and spring quick break. In being pulled into the off 
position air is forced from the cylinder at back of marble slab, and is 
directed against the contacts by means of two fibre nossles.* 
. To Stop Arcing by Partial Vacuum.—At the central station of the 
Burgdorf-Thun, three-phase electric railway at Spies, the switch 
contacts are so that, when drawn apart, a partial vacaum is 
set up, which bas the effect of shutting down the arc. The arrange- 
ment is very simple, the switch contact being driven into an ebonite 
tube, into which it fits fairly closely, and at the bottom of which 
there is the other contact. 

Magnetic Blow-out.—It was thought at one time that the magnetic 
blow-out device of Prof. Elihu Thomson had solved the trouble of 
arcing at switch contacts, but experience has shown that it has its 
limitations.{ As is well known, it was originally for light- 
ning arresters; it was then brought into use for circuit breakers on 
tramway switchboards, but its principal application has been on ter ies 
parallel controllers for tramcars. 

The a ment of a controller blow-out is shown diagram- 
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, Fig. 4.—Oomracr or BSoLgmOorD Brow-Oor ComTLOLLEB. 


them, Whilst the car is in use, the t coil must always be kept 
in the main oircuit of the trolley wire, use if it were only cut in 
just before the motorman moved his controller handle, the pole pieces 
would not be magnetised in time to blow out the arc formed between 
the segment and contact finger. There would also probably be farther 
trouble, due to self-induction. It will thus be seen that keping tha 
magnet continuously excited is a serious drawback, on a: count of 
energy being used up all ths time. A further obvious objection is 
that owing to the confined space, the area of the magnet iron is 
limited, and thus, although the blow-out works satisfactorily up to 
the point when the net becomes magnetically saturated, for any 
extra large currents which have to bs taken, the magnetic field is not 
strengthened in proportion, and the blow-out thus falls short jast at 
the very time that effective operation is most sorely needed. 

Solenoid Blow-out —These drawbscks led Mr. В. H. Short to intro- 


* Simply striking at arc with a mop of coooa-nat fibre, or other 
material that will not easily catch fire, is very effective. At Deptford 
ance of 3,000 x P. and 10,000 volts have been repeatedly broken in 

way. 

It may bs noted that the main switches used on the Brooklyn elec- 
tric ligh aystem are fitted with an electrically controlled pneu- 
matic attachment, but the actual break is тале under oil. It is 
therefore nof & blow-ont switch, but one in which compressed air is 
used for actually operating the switch. A similar arrangement is used 
at Niagara, and on the Pennsylvania Railroad. 

T It is interesting to note that Mr. J. D. F. Andrews, as early as 
the year 1887, carried out experimsnts іа which this magnetic blow- 
out idea was used. He was endeavouring to produce a satisfactory 
alternating current rectifier, and to overcome the sparking, used 
аана iron brushes, magnetised by means of coils wound upon 
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orming 

aud gths of an inch in thickness, with a hole in the centre 14 inches 
in diameter. This spiral is embedded in a valcabeston partition 
placed between the contact fingers of the controller. The two ends 
of the copper ribbon are brought through the edge of Ње vulcabeston 
partition, as shown in fig. 3, and are connected with the adjacent 
solenoids throughout the entire length of the finger board. The 
opening in the centre of the spiral comes jast opposite the contact 
of the finger with the cylinder, and it is through this that the blow- 
ing-out effect is produced. The main trolley current passes through 
these solenoids for an instant only when an arc is to be broken, this 
being accomplished by а contact finger and its corresponding con- 
troller segment shunting the current through the solenoids at every 
running notch of the controller. Fig. 4 shows a detail of the finger 
contact in relation to the solenoid. 

The advantages of tho arrangement are :— 

1. There are no metallic pole pieces іа close proximity to the 
points where the arc is formed, and consequently less danger of tho 
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Fig. 5.—BorLmxorb BLOW-OUT CONTROLLER AS USED ON OERTRAL 
Lon non BAILWAY. 


current being grounded. The contact fingers and segments of 
the eylinders are also quite free and open for inspection and repair. 

2. As the solenoid does not get saturated, the blow-ont effect 
кошке ш direct proportion to the current whose arc is to be 


9. The magnet blow-out drives the arc in a direction parallel to 
the axis of the controller cylinder, and thus causes the fiame to 
impinge s the vulcabeston partitions, burning holes, and some- 
times for the arc round to the next contact finger. With the 
sc lenoid blow-out the arc is driven directly away from the cylinder 
in a direction at right angles to its axis, and the insulating partitions 
are theref эге never swept by the arc, nor is it possible for the arc to 
jump to the next segment, as the solenoid ей‹ сё is produced between 
each of them individually. 

4. There is no t to excite, and the action is therefore 
instantaneous, whilst there is very little waste cf en as the sole- 
noid is only in circuit at the instant of the formation of the arc. 

5. The qno ges blow-omt depends solely for its action on the 
magnetic field, and this has the effect of cutting the arc instantly in 
two (made manifest by the sharp report produced). Excessive self- 
induction in the windiogs of the motor is the result, and the 
insulation of the armatures and field magnets is thus very liable to 
be punctured. The solenoid, on the other hand, appears to have the 
property of easing down the current quietly, something like the effect 
a fuse, 


Fig. 5 shows the controller fitted with solenoid blow-outs, as used 
on the Central London Railway. 

Hopkinson & Wood, Magnetic Blow-out.—Fig. 6 shows the magnetic 
blow-out as applied to a point contact switch by Messrs. Mather and 


——————- 


— — 


Fic. 6.—Horxinson & Woops Maener Buow-Oor. 


Piatt. л із the laminated contact brush and р is an iron cover, the 
megnetic circuit being D, F, M, F, and а. А similar to 
this was fitted on the controllers cf the Hartlepool electric tramcars 
by the Electric Construction Company, Limited. 


(То be continued.) 


COST OF CENTRAL STATION PLANT. 


(Concluded from page 867.) 


Testing Instruments.—About £185 will cover the follow- 
ing instruments :—One portable testing set consisting of an 
ohmmeter reading up to 10 megohms, and a magnetic 
generator giving 200 volta ; one small dial bridge with spare 
plag fitted with cylindrical ebonite handle and flexible lead 
or potentiometer test ; one Kelvin electrostatic multicellalar 
voltmeter reading up to 500 volts; one Siemens dynamo- 
meter to read up to 50 amperes ; one resistance frame for 
meter testing with eight-way switch to vary the current from 
5 amperes to 50 amperes at 200 volts ; two standard Carhart- 
Clark cells with thermometer ; two detector galvanometers ; 
100 dry cells ; 100 yards of No. 20 S.W.G. wire insulated with 
pure and valcanised rubbər for connections. Whilst £240 
will cover the above and the following additional apparatus :— 
One teating table complete with tray, bridge, resistance, gal- 
vanometer, lamp stand, shunts, carbon megohm, reversing 
key, battery switch, &c.; one Kelvin standard current 
balanoe. 

Accumulators.—We now come to the battery, which is 
such an essential feature of the continuous current station. 
In deciding on the output it is usual to assume that the 
station is going to be worked by only two shifts and arrange 
for a battery to take on the lighting from midnight until 
eight the next morning. As the lighting system extends 
there will come a time when three shifts of men have to be 
employed or else the battery very considerably extended, but if 
there is а considerable amount of street lighting then three 
shifts are required almost immediately. Perhaps the best 
way to rate the firet battery is to allow 2), ampere-hours per 
kilowatt of generating plant laid down, thus for 9,000 lamps 
fixed three 90-kw. steam dynamos are laid down and this 
gives 

25 x 8 x 90 = 680 total ampere-hours, 
that is to say, the battery should be capable of giving 85 
amperes for eight hours, is., from 12 midnight until eight 
the next morning. 

The battery room should preferably be on the ground floor 
on account of the convenience in getting the cells and acid 
in and ont, and the regulating cells should ba arranged аз 
near to the switchboard as possible because of the great 
expense of the connecting cables; these carry the full current 
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from the battery and a foot or two makes a good deal of 


difference. In a battery, costing, вау, £1,000, as much as 
£50 will be required for the connecting cables if connected 


in the ordinary way, or £25 if connected to a 


п 
Heath & Field patent regulator.* They are generally 
included in the switchboard specification, but in the 
writer's opinion, this heavy cable should be quoted for at to 
much a yard, the actual amount to be measured off when the 
switchboard and battery have been erected. One thing 
which bas struck the writer as being essential in running a 
central station in which accumulators play an important 
part, is that at least one of the steff should have had intimate 
experience either in their manufacture or repair. Generally 
speaking, there are men in a oentral station who know all 
about engines, dynamos and switchboards, but nothing worth 
king of, about accumulators. Certain information is 
cked up after a while, but generally by that time the cells 
ss well on the road to ruin unless there is a maintenance 
clanse. 
Workshop Tools, Oil Filter, &c.—2A set of workshop tools 
to cost, say, £30, would consist of :— 


Ratchet lever and drilling pillar with set of drills ; 

Two 6-inch parallel vices, one fixed to movable stand 
and the other fixed to a bench; 

Two dozen assorted files ; 

Half-dozen assorted chisels ; 

Three engineers’ hand hammers ; 

One striking hammer ; 

Oae lead hammer ; 

Three large screwdrivers ; 

One pipe wrench. 

(Nor. -A much fuller list must be allowed for abroad, 
and an 8-inch lathe and power drill should be included.) 

An efficient filter and ample sized tank are very desirable 
as the yearly item for oil is а considerable one in central 
station wor 

Station and Office Lighting.—This calls for no remark 
except to say that for advertisement sake the lighting should 
be carried out exceedingly well, and carrying out the wiring 
on various systems is useful for the purpose of showing 

rospective customers how the work may be done. An 
installation costing, say, £100, would consist of :— 


Boiler house . 9 160P Battery room ... ...4 160. P. 
Engine doni 1 . . 3 100-0 P. Main entrance 1 10-amp arc 
..4 92.0 P. lamp. 
Pamp room 2 160». | Back entrance 1 10-amp. arc 
Switchboard... 4 16 QP. and yard lamp. 
Engineer's office 3 16-cr. | Men's lavatory... ... 2 8cP. 
oom. 4 16.0. Office lavatory... 2 80 P 
General office .. 5 16-ор. 


Condensing Apparatus.—We have now gone through the 
various items in the table, and there remains for consideration 
the question of the condensing apparatus, which presents a 
distinct problem of its own. Generally the engines are 
specified to work condensing or non-condensing, and a con- 
densing plant is added after the station has been running for 
some time and the engines are beginning to be comfortably 
loaded. Where large quantities of fresh cold water are 
available then the ordinary typ» of surface condenser may as 
well be used and 134 Ibs. of vacuum obtained. It is well to 
remember, however, that unless the air pump is of the very 
best the vacuum may ei; after working for a short time to 
about 11 lba., which is a figure commonly obtainable with an 
ejector condenser. The absolute necessity of baving a 
thoroughly efficient air pump is now being recognised, and 
the Edwards’ patent air pump is an attempt to place it above 
suspicion. Many stations have been fitted with the ejector 
type of condenser because of its cheapnees, and the small 
amount of space occupied. If kept in order it can be 
depended on to give a constant vacuum of, say, 11 Ibs. per 

uare inch. The prioe of an ordinary surface condenser is 
abont £1°5 per xw. of plant installed, which is about 
43 times the price of the ejector type; the space occupied is 
in a still greater ratio. 

Obviously, to put in a cheap condenser which only gives 
on the average the same vacuum that can be obtained 
from an ejector condeneer is waste of money. 


е Messrs. Erlacher & Bosso, of Winterthur, Switzerland, разе a 
similar switch, ha for its object the lessening of the number of 
cables to the regulating cells, | | 


A 
Water Softener—The question as to whether a water 
softener is required or not depends, of course, on the average 
quality of water throughout the year. An apparatus large 
enough to deal with the water for two Lancashire boilers, 
each 30 feet by 8 diameter, will сові about £200. 


TorAL Cost. 


It will be noticed from the Table that £47 per KW. 
of рац is about the average for 12,000 8-c.P. lamps 
fixed. To get at the total cost there must be added (lst) 
The cost of supplying and laying the feeders and dis- 
tributors and house connections, which together average 
roughly 20 per cent. of the first coet of generating plant. 
(2nd) The cost of the site, which is naturally a very 
variable figure, but may be taken at 5 per cent. (3rd) The 
legal and other preliminary expenses, another 5 per cent. 
(4th) 2 per cent. to cover stores, &c. 

From this we get: 
Cost per Kw. of generating plant installed £47 
Add 20 per cent. of £47, to cover cables, & s 94 
Add 5 per cent. of £47, to cover cost of site ТЕ 2 
Add 5 per cent. of £47, to cover legal and preliminary 
expenses ... vs ba i ids Vs d 
Add 2 per cent. of £47 to cover stores, &c.  ... з 1 
| £62 
A total of £62 per Kw. of plant installed, which agrees fairly 
well with figures which have been published from time to 


time, 

Readers will find the last two columns useful for estimating. 
They give the percentages which the various items bear to 
the whole, and the average prices per Kw. of plant installed. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFIOATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


23.077. ' Electrical sewing machinery." H.CHapman. Dated November 20th. 

23,096. “Improvements in recording apparatus for use on telegraph cables 
and other lines.” J. A. L.DrEARLovE. Dated November 20th. 

28,100. “Improvements in electrico lamp supports.“ Н. Гохо. Dated 
November 20th. (Complete.) 

29,102. ‘Improvements in contact breakers especially applicable to induc- 
tion coils." G. WEiNSMANN and A. Wrpra. Dated November 20th. (Date 
applied for under Patents, &c., Act, 1883, Section 108, April 25th, 1899, being 
date of application in France.) 

98,119. "Improvements in and relating to electric illuminating devices." 
P. JraN and A. BovcHoN, Dated November 20th. 

23,188. “For determining the flow of liquids including gases and electricity 
within given times.“ W. P. Mites. Dated November 215%. 

28,141. “ Automatic controlling arrangements for switches for direct-driven 
cage hoists and general electric and motor work." J. Gopparp. Dated 
November 2184. 

93,158. ‘Improvements in switches for use with rheostats for starting and 
controlling electric motors for lifts or the like.“ Н. Hirst and F. O. HvsT. 
Dated November 2154. є 

28,154. An improved electrical indicator." А. Eckstrin and H. J. Coates, 
Dated November 2lst. 

93,216. “Ап improved switch." Н. O. Јокріске. Dated November 21st. 
(Complete.) | 

98,219, ‘Improvements in or relating to electric signal alarm and safety 
devices for railways.“ A. J. BovLT. (F. Cumont, Belgium.) Dated November 
21st. (Coinplete.) 


23,235. An improvement in secondary voltaic batteries.“ H. LEITNER. 
Dated November 21st. 
$3241. “Improvements in holders for electric lamps.” R. ALEXANDER. 


(A. B. Vanes, Cape Colony.) Dated November And. 

28,267. „An improved trolley and connections for overhead electric traction 
or similar uses.“ G. J. BALL. Dated November 22ad. : 

28,283. “Improvements in systems of electrical distribution." THE BRITISH 
THoMsoN-HovsroN Company, LiMiTED. (E. Thomson, United States.) Dated 
November 22nd. (Complete.) 

28,284. “Improvements in electric circuit-breakers.” THE British THOM- 
soN-HovsToN Company, LIMITED. (E. Thomson, United States.) Dated 
November 2nd. (Complete.) 

28,985. “Improvements in electric arc lamps." THE BRITISH THOMSON- 
HovsroN Company, LimitEp. (E. W. Rice, jun., United Bates.) Dated Novem- 
ber 22nd, 1899. (Complete.) 

23,288, “Improvements in enclosed electric arc lamps.“ THE BRITISH 
Тномзох-Носѕток Co, LTD. (O. N. Wiswell, U.8.) Dated November 22nd. 
(Complete.) 

93,289. “Improvements in controlling devices for electric motors." THE 
British Тномѕох-Носвтом Co., LTD. (W. B. Potter, U.8). Dated November 
22nd. (Complete.) 

23,200. “Improvements in regulating ro electric converters." THE 
Britis Тномвох.Носвтом Co, LTD, (E. J. rg, U. 8.) Dated November 
22nd. (Complete.) А Ro. v 

28,201. "Improvements in systems of electrical distribution," T BRITISH 
THoMsoN-HovusTox Co., тр. (C. P, Steinmetz, U.S.) Dated November Land. 
(Complete.) 
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28,292. Improvements in electric locomotives or motor cars for adbesion 
and rack railways.” THE BRiTISH THomson-Horston Co., LTD. (The Union 
Elektricitäts-Gesellschaft, Germany.) Dated November 22nd. (Complete.) 


23,298. ‘Improvements in trollev stands for electric railways.” THs BRITISH 
Tuomson-Hovston Co., Lro. Dated November 22nd. 


23,294. ‘Improvements in and connected with electrical, gas, and other 
fittings.” H. J. Banks. Dated November 22nd. 


28,315. “Improvements in and connected with electrolytic meters.” A. 
WniaHT and THE Мстсл„ ELECTRIC Trust, Lro. Dated November And. 


23,316. “Improvements in and connected with electrolytic meters.” A. 
Wniohr and Тнк Moruat ELEcTRIC Trost, LiMiTED. Dated November And. 


23,318, * Improvements in electrodes for medical applications of electricity." 
R. Носонтом. Dated November 22nd. (Complete.) 


23,819. “Improvements in artificial ear drums." L. B. ATKINSON. Dated 
November 29nd. 


23,827. “Improvements in electrical and magnetic apparatus such as 
transformers, dynamos, and other appliances and alloys for use therein." R. A. 
HapDFIELD and W. F. Baskett. Dated November 22nd. 


28,871. “Improvements relating to switches, specially applicable to switches 
for electromotors and the like.” R. A. SLoAN and J. E. L. Bannes. Dated 
November 28rd. 


93,381. “Cord sbortener for electric light flexible cord pendants.” L. 
Dakin. Dated November 28rd. 

23,400. “Improvements in electrical anodes.” .А. F. Harris. Dated 
November 23r А 

23,403. "Improvements in and relating to electric igniting apparatus useful 
for lighting cigars or for stmilar purposes.” Н. Н. Lake.. (8. Abbott, U.S.) 
Dated November 28rd. (Complete.) 

98,418. “Improvements in the construction of dynamo-electric machines." 
M. H. Ковімком and M. H. P. R. Sau KEZ. Dated November 28rd. 


28,435. “Improvements in or relating to electrical contact makers and 
breakers.” J. W. MiLLiGAN and F. OLDFIELD. Dated November 94th. 

28,440. “ An improvement relating to electric lamps.“ H. G. Mason. Dated 
November 24th, 


28,148. “Improved automatic make and break for electric circuits." P. C. 
MctrARLANE of the Firm of J. Wurrkg, Dated November 24th. 

29,504. “ Improvements in receiving apparatus for Hertzian radiations or 
electro-magnetic waves." J.C. ВАу1ЕКА. Dated November 21th. (Complete.) 

23,522. “ Ап improved automatic electric cut-out.” E. С. Вт. Јонх. Dated 
November 25th. 

28,541. “Improvements in or relating to electric ignition apparatus for ex- 
plosion engines.” H.J. Lawson. Dated November 25th. 

28,575. “Improvements in or relating to pulley blocks or lifting and lowering 
mechanism operated by electricity." E. W. Taxauye. Dated November 25th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THoMPSON- 


and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1666. 


5,206. “improvements in electrically operated gas valves for burners.” The 
Aktlongesoiisohatt fur Fabrikation von Broncewaaren and акунь vorm, J. C. 
Spinn & Sohn and 8. J. von Remooki. Dated March Srd, 1898. Relates to gas 
valves for street lamps and other lamps or burners operated from a distance by 
means of electricity. Leakage is prevented and the appearance of the lamp or 
burner is improved, by arranging the conical or other valve, the electro- 
magnets and the spring armatures entirely within a casing. The valve is 
carried by the spring armature which holds it open until the armature is 
attracted by the electro-magnet. A catch оп the spring armature then engages 
the armature and retains the armature and valve in the closed position until 
the catch is released by the attraction of the electro-magnet upon the armature, 
whereupon the рише armature lifts and re-opens the valve. In а modification 
the action is reversed, the parts being so arranged that the attraction of the 
electro-magnet upon the armature opens instead of closing the valve and the 
catch on the armature retains the valve in its open position. 8 claims. 


5,423. — ''Autematio electric switoh for hoists and eranes.” J. 

Dated March 5th, 1899. Relates to switches for hoists and cranes, Sean 
also for lighting purposes. A disc or drum is fitted with a series of contacts and 
а contact segment which rub against contact brushes fitted with springs. The 
cegment (for а series motor) is connected to the positive main, the segments to 
the resistances and the segment to one terminal of the fleld coils, the other 
terminal being connected to the negative main. The brushes, which have 
square sbafts, are removable, and are connected to the armature brushes, The 
various connectfons are made by flexible wire to allow movement of the disc. 
The spindle, which may be operated by hand or by a chain and chain wheel, is 
fitted with a stop to engage projections on the casing to limit the movement, and 
also with a pointer to indicate its position. The insulating segments may be so 
proportioned as to connect up either the armature or field magnets first. For 
lighting rooms or lamps in succession, the contacts are connected to the lamp 
circuits instead of to the resistances. 10 claims. 


5,663. “improvements in metallic conductors for protecting electric wires 
cables." P. C. Middleton and F. Huggins. Dated March the 1498. Relates ra 
joining lengths of metal tubular conduits together and to angles, T pieces, and 
junction boxes. In the case of fitting tubes together, the end of the tube is 
reduced externally, and the end of the other tube is bored out to receive the 
end of the first. A sleeve with & central contracted portion may also be used to 
receive the ends of the tubes. In the care of angles, } 's, and junction boxes, 
the ends of the branches or projecting lugs are bored out to receive the tubes 
and to form internal shoulders. The T pieces may be formed in longitudinal 
sections held together by clips. 6 claims, 


5,708. ''improvemonts in electrodes for secondary batteries or accumulators.” 
Н. Ploper, file. Dated March &th, 1698. The electrodes are of a hollow cylin- 
drical shape, and are built up of tiers of plates shaped in the form of hollow 
truncated cones, which are open at the top and bottom. The cones are alter- 
nately plain and radially corrugated. One electrode surrounds the other, and 
the radial channels in one are inclined in an opposite direction to those in the 
other, this difference being produced by fitting the cones together in one elec- 
trode with their bases downward, while in the other electrode the cones are 
titted together with their bases upward. This arrangement of channels has for 
its object the circulation of the electrolyte. The electrodes are separated by 
glass rods, which are held in place by grooves in the electrodes. 2 claims. 


5,704. “ improvements in electrodes for secondary batteries or acoumulators." 
н. Pieper, fils. Dated March 8th, 1898. The electrodes are of a hollow 


cylindrical shape, and are built up of tiers of annular plates which are alter- 
nately plain and radially corrugated. One electrode surrounds the other and 
they are separated from each other by glass rods which are held in place by 
grooves, 3 claims. 


6,706. “improvements in the manufacture and uction of electrodes fer 
sec batteries." Н. Pieper, fils. Dated March bth, 1898. Hollow cylin- 
drical electrodes are made from a flat lead place, which has ribs or projections 
extending from top to bottom and standing at right angles to the plane of the 
plate. The spaces between the ribs are filled with active material, and the 
plate is then bent into cylindrical form, with the ribs on the inner side. lclaim. 


9,481. ''imprevemeats in fer electroplating and other email 
objects.” J. 8. Morrison. Dated March 16th, 1898. Pins 24 small articles are 
tinned or nickelled in a perforated drum having one removable end for charg- 
ing and discharging. The drum is su d by a horizontal shaft (coated with 
a non-conducting material) carried by bent iron pieces, and is rotated in a tank 
containing the electrolyte and the anodes. The small articles form the cathode, 
the current passing by pins to horizontal copper strips, thence to a metal ring 
and & conducting strip to & conducting disc, from which two pins or bolts 
conduct the current to an insulated copper or like ring to which the conducting 
wire is attached. The wire and ring are enclosed in a water-tight vulcanite 


sleeve. 2 claims. 

6,636. “ la and beats on sanais and other water- 
wave by electricity." W. E. Konway and T. V. Hughes. Dated March 17th, 1898. 
Relates to means for applying the method of electric propulsion of carriages on 
tramways described in Specification No. 8,338, A. D. 1996, to barges and bo «ts on 
canals and other waterways. Posts on the canal bank carry arms which support 
insulated electric wires on which a trolley runs and conveys the electric current 
by means of the inclined tube and telescopic standard to the motor on the 
vessel. The trolley is in two parts insulated by the disc and sleeve. The sleeve 
bears on the wire and delivers the current through the cap and insulated pin 
to the wire passing through the axial sleeve and the tube, and the sleeve bears 
on the return wire, and is in electrical communication with the sleeve and the 
tube. The paddle wheels are rendered buoyant by forming the central por- 
tions as drums, the depth of immersion being controlled by levers and the 
wheels are driven from the motor shaft by chain gearing and suitable clutches. 
In some cases the wheels may be lifted out of the water by a derrick. 5 claims. 


6,606. , Imprevomente in telephone Intorcommunication eystem." W. Aitken. 
Dated March 18th, 1898. House or similar telephone systems are arranged with 
the circuit of any one station connected at all the other stations by means 
of branching or make and break jacks; in the latter case all intermediate 
stations are provided with double home jacks connected respectively to the 
right and left. The bell at each station is in a branch of a common line circuit 
including the battery. The branch is completed through the inner jack 
contacts, the called subscriber's line and the calling subscriber’s plug through 
the instrument, home jack glasses; the pin is adjustable by means of a screw. 
The horizon pin is similarly adjustable. The pin carrying the penduiums is 
connected by а link with the index arm во as to move with it in the slot of a 
quadrant. А pawl оп the penduluin can be engaged when desired with a rack 
to prevent the pendulum from swinging about. The pins have grooves in them 
to hold luminous paint for night work. In use, the object is observed directly, 
and the reflection of the pin brought into alignment with the object and the 
pin by moving the index arm. 2 claims. 


0,033. “ od apparatus fer indica the charge in a secondary e 
F. W. Cooke amd T. ireland. Dated March Mt 1998, Onantity for indicat 
the available charge in storage batteries. A motor has its fleld windings in 
series with the battery and an armature connected by a commutator and 
brushes to the terminals of one cell of the battery, or other source of current. 
The armature thus rotates in opposite directions in charging and discharging. 
Its shaft is connected by a worm and gear wheels with a pointer in front of a 
diel marked full" апа ~ empty or otherwise, to be intelligible to an unskilled 
attendaut. The shaft carries a pin in engagement with a helical slot in a 
loose sleeve, arms of which support an iron ring above a stationary brake 
magnet, the windings of which are included in the armature circuit. When the 
shaft rotates in a charging direction, the ring moves nearer the brake magnet 
than when it rotates oppositely, thus varying the retardation to compensate for 
loss of ene in the battery. To prevent movement of the shaft owing to 
vibration, when no main current is passing, it carries a notched disc which is 
engaged by a spring- pressed lever, when an iron part of this is released by the 
adjacent pole pieces of the field magnet; this lever also opens the armature 
circuit. 8 claims. 


6,646. К ar учено ln_dyname-clectric generators and meters.” С. W. 
Atkinson and W. H. Johansen. Dated March leth, 1898. Dynamos and motors. 
Relates to improvement in various details. Frames and casings. The frame is 
a spherical casting mounted upon a base plate provided either with a spherical 
recess struck from the centre of the casting or with a number of projections. 
The casting is secured by a screw, and to provide further adjustment the base 
plate may be slotted and be formed with a spherical surface, upon which fits an 
adjustable washer. Inspection openings formed in the frame are closed by 
pieces of glass, metal wire gauze or the like. Field magnets.—Tbe magnets, 
which may be four in number, are formed upon the inner surface of the frame. 
The coils are wound upon the metal formers or bobbins stamped with projecting 
corrugations, and the ends of the wire are brought out through some of these 
corrugations. The bobbins are fixed in position by wedges of non-magnetic 
material driven in between adjacent pole-pieces, and pressing upon some of the 
corrugations on the bobbins. Armatures.— The core, which is built up of lami- 
nated plates in the usual way, is fixed to a shaft. One end of this shaft is 
mounted in bearings provided in a pocket which is formed at one side of the 
frame, and acts also as an oil holder. At the other side of the frame is an 
opening wide enough for the passage of the armature, and adapted to receive a 
cylinder which contains an oil well, and the bearings for the other end of the 
shaft. The armature and commutator are fixed in position by thin brass 
sleeves which are rolled into grooves in the shaft. The winding i8 of the drum 
type and the ends of the coils are carried round the ends of the armature upon 
thin cylindrical stampings or spinnings. Commutators.—An insulated sleeve 
receives in grooves parallel to the axis segments insulated from each other, and 
fixed in position by split rings of insulating material. These rings are clamped 
down by coned and screwed metal rings. The wires from the armature are 
attached to projections on the plates, and they are then enclosed by а metal 
stainping. Brush-holders and terminals, arrangement of.—The brush-holders 
are pivoted on metal supports fixed in insulating tubes which are cemented ja 
the cylinder. The brush supports make contact with the magnet terminals, 
which are mounted in insulating tubes supported in recesses in the frame. 8 
claims. 


6,695. ''imprevemoeuts in electrical measuring apparatus fer иво in 

electrio currents.” В. . B. Crompton and $. W. Ashley. Dated March 19th, i 
Relates to arrangements for connecting voltmeters and ammeters 80 as to indicate 
the electrical pressure at any partof the circuit and also indicate the current. 
In one arrangement the generator supplies current through the mains to the 
translators at a distant point. The resistance box has three terminals. The 
termioal is connected to a point on the resistance. A switch is arranged in the 
circuit. Instead of employing one galvanometer, two or three may be connected 
so to the circuit as to give the required readings direct. 3 claims. 


6,720. “improvements la depreseibie rail systems for electrical raltways.” 
W. ürusew, jan., and Z. Goodsell. Dated March 19th, 1998. Relates to electric 
railways and tramways on a depressible rail system. The supply conductor is 
in the form of а third rail, which may be placed in a slotted conduit, and may 
be in insulated sections which are mounted so a; to be depressed by the vehicle 
and thereby mechanically operate the switches. The conductor rails are 
carried in insulating U-pieces in yokes mounted on springs which are guided 
and protected, and their tension adjusted by bolts and casings. These sup 
are mounted on the switch boxes and also at intermediate points. Insulated 
wires attached to the rails are connected to V-shaped contacts which are 
carried by a plunger into contact with ears on a plate which is connected to 
the feeder. This plunger works through a stuffing box on the lid of the switch 
box, and is engaged by a lug on the depression rail, Or the rail may rest on the 
top of the plunger, the plunger being normally held by springs and being 
adapted to dip into mercury which is connected to the feeder. The rails may 
be in sections insulated from each other and laid with lap joints. Feeders may 
be introduced into the switch boxes, or the main conductor may be led thro 
them, tubular extensions being provided and filled with insulating material 
which may also be used tosecure the lids. A wheel for depressing the conductors 
and taking current is mounted in a spring held fork in a bracket. Or a pair of 
wheels are mounted on bent levers, They are operated by a bell crank lever 
and connections to the end of the vehicle. The wheels may have insulating 
material and wearing plates on their sides. Yokes shaped to straddle the 
sleepers, support plates or curved plates with external ribs and fi s are 
secured to the sleeper and support cover plates which form the slot rails 
26 claims. 
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PUBLIC ELECTRIC SUPPLY SYSTEMS. 


Some days аро a prominent London Vestry found it neces- 
sary to circularise its electricity consumers to the effect that 
it would be under an obligation if they would use as little 
light as possible between the hours of 4 and 6 p.m. In other 
words, it was a request to be sparing with the current when 
it was most needed for business purposes. It would be inte- 
resting to learn the precise result of such a notice, because, 
without minimising matters, it is tantamount to a declara- 


tion of weakness; but though one may deplore the necessity 


for such a step, the position of the Vestry in question is 
typical of that occupied by most of the electricity supply 
authorities in London, whether they be local bodies or 
companies. One might extend this statement, and say that 
it practically representa the position of electricity suppliers 
throughout the country. That such a condition is strongly 
suggestive of mis-management goes withont saying, but 
before one attempts to apportion blame in the matter, 
some regard ought to be paid to the entire circum- 
stanced surrounding the growth of electric lighting in 
this conntry. When electric lighting first became a 
commercial operation, it was prescribed by the Board of 
Trade that there should be a certain amount of plant entirely 
set aside as a standby. In those days it was thonght we 
knew nothing of the problems connected with the supply 


and distribution of electricity, and as engineers and 


managers gained expérience, they came to look upon standby 
plant as an unnecessary luxury, until it may be fairly 
affirmed that to-day the practice of using standby plant 
has fallen, to some extent, into desuetude. We аге quite 
familiar with the fact that it is difficult to lay down any 
hard and fast lines on the subject, and we can understand, 
and to some extent sympathise with, the desires of a central 
station manager to avoid lightly loaded plant. At the same 
time, the most important fact, from a public point of view, is 
continuity of supply, and this must be maintained, even if it 
means jeopardising the economical running of the works. 
In spite of the statements concerning the high cost of electric 
lighting, emanating chiefly from the Welsbach Company, 
electricity, as an illuminant, has increased in use to a remark- 
able extent during the past few years. It is evident, however, 
that the increase of consumers has not been attended with a 
corresponding increase of plant. It may be that 
many supply systems have been “hung up” by reason 
of the non-delivery of electrical plant, and probably 
the manufacturers may be to some degree saddled 
with the responsibility of the present difficulties; but 
if we are to offer excuses, something might be urged on 
behalf of the contractors, who have become almost submerged 
in orders during the past few months. While it may not 
be difficult to account for the position of electric supply 
companies, explanations, after all, provide poor consolation 
for the consumer who has been, in many districte, 
suffering from a drop in pressure. It is probable that many of 
the electric lighting concerns may muddle through the winter 


with their present plant ; but if there ahould happen to bea bad 
breakdown in any of the London stations it may mean a 
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serious source of loss for the consumers, Hitherto, in time of 
trouble, it has во happened that one company has been able to 


give a helping hand to another which was suffering from tem- 


porary disablement, but it is doubtful what help would now be 
available if any of the lighting concerns were to break down. 
We know that many of the responsible engineers are passing 
throngh an anxious period, and for their sakes, as well as 
for the well-being of the industry, we trust that they 
may be able to steer clear of difficulties ; but in the 
event of a discontinuity of supply, electric systems 
might be saddled with restrictions which wonld prob- 
ably pres somewhat severely upon them. There is a very 
praiseworthy desire on the part of the managers of electricity 
undertakings to bring down their costa of production to a 
record figure, but we are afraid that the race for reoords 
would not enconrage the adoption of spare plant. Con- 
tinuity of supply is as important as, if not of greater import- 
ance than, efficiency, and in future there ought to be more 
regard paid to this matter. 

One of our engineering contemporaries has recently 
treated this subject in a very able manner, and while in 
the main we are disposed to agree with ita remarke, we think 
that on some points it somewhat overstates the case. It 
seeks to Jay the blame, of being unable to meet the demand, 
at the door of managers and secretaries of electric light- 
ing companies; but then, are the supplies conducted by local 
authorities any better off than those which are managed by 
managers and secretaries? Moreover, it is doubtful 
whether any ordinary business man who was managing ап 
electric lighting concern would act without reference to 
his engineer. There is, we admit, a great difficulty in 
refusing custom, and we are afraid lighting authorities have 
added consumers in the hope that things wonld eventually 
come right, though they were perfectly cognisant that 
their present plant would not cope with sudden rnshes. A 
policy of grab is, moreover, being adopted by some com- 

. They are not content with endeavouring to keep 
up the volts in their own district, but they must covet some 
other area which has been already exploited by another oon- 
cern. Before extending its x ан of operation, a com- 
pany ought to properly develop what lies to hand. 
Fortunately, the reckless connection of lamps has practically 
ceased, and, with luck, the demand may be met. 

Amid the tremendous boom in all electrical matters, one 
is forcibly struck with the utter inadequacy of tbe London 
electricity works to meet, anything like the probable demand ; 
that has been recognised very fully by some of the greater 
concerns ; and hence we see companies like the Metropolitan 
erecting huge buildings outside London, and transmitting 
current at high voltage to various sub-stations. Even a 
company like the Kensington and Knightsbridge, a noted 
adherent of the direct оштеп& system, is compelled 
to remove its generating machinery outside its area 
of supply, and utilise a two or three-phase system 
for the transmission part of the scheme. Apart from 
the question of overloading from which most works are 
suffering at the moment, one feels a little uneasy at the 
numerous breakdowns which have dislocated many public ser- 
vices of late. In the absence of extensive storage comparable 
with that of gas, we must expect interruptions to the public 
supply of electricity if there is not proper provision made in 
the way of spare plant. Sooner or later all ranning machinery 
will go wrong, but what we have recently witnessed in some 
electric systems is that if one of the machinery goes 
wrong it is so frequently followed by the dislocation of other 
machines. It is difficult to see why this should happen, 
unless there is some inherently bad arrangement of the 
electric or mechanical details of the system. Unfortunately 
there are many works in this position, and their defects can 
only be repaired by a complete abandonment of the system. 


The difficulties of an electric supply are many, and they аге. 


not likely to be lessened by endeavouring to meet large 
demands with a minimum of plant. 


A WORD TO MANUFACTURERS. 


WHILE English electrical manufacturing works are making 
extension upon extension, American works which have been 


doing so for years past are continuing to develop in the 
same way. The foreign trade of America is very largely 
responsible for thia, while our own works find it difficult to 
meet, with reasonable promptitude, even the requirements of 


. our home progress. Not that English electrical engineers 


are slow to canvass for the wanta of foreign countries and 
the Colonies, for an enormous trade is being done in that 
direction ; in fact, it is just possible that the foreign trade 
sometimes gets in the way of the exeontion of home orders, 
the capacity of works not yet being equal to the double 
demand. On the other hand, we have to admit that for 
obvious reasons American manufacturers are in a very 
favourable position for meeting both demands without their 
clashing. English works, by the extensions of the last few. 
years, have been preparing to better meet the wants of the 
world’s markets, but there is to some minds a question as to 
whether the rate of carrying out extensions has been so great 
as has the further development of electrical engineering in 
all its branches at home and abroad. We believe that the 
development has been, and is now, proceeding at a pace 
which has exceeded e ione, notwithstanding the fact 
that we witnessed American progress of. the same kind, bat 
upon а more insecure basis in some respects, years ago. 

. There are certain branches of manufacturing for which 
we are still dependent upon the States. Whether such 
need be the case we may have our doubts ; but certainly, 
while we are bringing about the too long delayed works 
development, our American competitors may be reasonably 
allowed to share in the spoil. We believe we are right 
in saying that the recent steps taken by certain large 
manufacturers in the States in building works on this 
side of the Atlantic will, perforce, be followed by others of 
their American rivals; and we cannot feel that American 
or apy other competition on these lines is to be objected 
to, where the capital and labour are British, and the manage- 
ment and works control are in the hands of American experta. 
There will, we feel, be plenty for all to do, and one effect 
will be to provide a number of object lessons for any ultra- 
conservative home works—if there be such ; although there 


is a chance that it may be too late then to profit by euch 


lessons. Another effect, however, should not be lost sight 
of; when American manufacturers have, with our financial 
and labour co-operation, established their works on this 
side, their States’ factories will no longer be occupying 
themselves with the manufacthre of installation or traction 
p for this country. This will leave them freer still 
or extending their foreign connection, and will render 
Anglo-American rivalry on foreign soil keener than ever. 
It would thus seem that all the consequences of our back- 
wardnees have not yet made themselves felt. 

Lord Charles Beresford has drawn attention to the great 
future that ought to be in store for Euglish engineers in 
China. An esteemed contemporary, in this connection, 
remarks: “ Where is the need to go to China, when our 
manufacturers are beaten by foreign makers, not only in oar 
Colonies and dependencies, but also in our own country?” 
This kind of argument may commend itself to others, but 
we are inclined to think that to advocate this new policy 
is at once ill-advised and short-sighted. | 

Our American rivals have already planted themselves 
more or less firmly in the East, and while yA este as to 
the wiedom or folly of expanding our electrical trade there, they 
are making their connection still more firmly established, and 
are carrying out orders and equipping electrical в 
British prestige may count for something. but there is a 
great deal in being first in the field. Posibly the real 
meaning underlying our contemporary’s remarks is that 
home trade should not be allowed to suffer because of 
increased attention to foreign development. With this we 
agree, and all attempts to impress upon our manufac- 
turers the necessity of shaking themselves free from the 
orthodox and hypercautious bands which have hitherto 
bound them, to the detriment of their.own interests and of the 
welfare of national industry, are worthy of all the support it 
is possible to accord to them. 

But rather than suggest staying a hand anywhere, we would 
advise the putting forth of a double or ‘treble: effort every- 
where, and with discretion to energetically atrive. to reoover 
at least some of the lost ground. en ene 
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SOME NOTES ON ROTARY CONVERTERS, 
WITH SPECIAL REFERENCE TO THE 
EXTENSION PLANT OF THE CHICAGO 
EDISON COMPANY. | 


By A. О. EBORALL. 


(Continued from page 872.) 


IN addition to its principal use of serving as a connecting 
link between е high tension polypLase transmission lines 
and the low tension direct current distributing system, a 
rotary converter can be employed in other ways, for instance, 
to convert direct current into polyphase current. It some- 
times happens that a direct current station desires to supply 
power toa point or locality quite outside its own sphere, 
and, in order to do this, some form of high pressure alter- 
nating current must be employed, if due regard to economy 
is to be paid. Either, then, a special unit must be put 
down, generating high tension single or polypbase current, 
preferably the latter, or use may be made of a 

converter running as a direct current motor, and 
generating low pressure polyphase current, this being 
transformed up to a suitable value for the line. It will 
be found that the latter method is the better of the two, 
both with regard to first cost and to oost of running, if the 
amount of power to be transmitted to the outlying district 
is а definite quantity, and not likely to increase with time. 
On the other hand, if the demand is likely to grow, it is 
better to put down a separate unit. The reason for this is, 
because it is à most difficult thing to get rotary converters to 
run properly in parallel when running as motors from the 
direct current side; in fact, it is practically impossible, espe- 
cially if the load consists partly or wholly of motors. Con- 
sider what happens for the case of a single rotary running 
under these conditions. The speed depends 
проп the direct current pressure supplied to 
it, which would be constant, and to the 
5 AT of the field system. At full load 
the field excitation will be adjusted to the 
correct value, and the speed of the rotary 
will be normal. Now, suppose the load on 
the motors deriving current from the rotary 
is reduced, or yemoved altogether, which 
would have the effect of greatly diminish- 
ing the power factor of the line. With 
diminished power factor, the reaction of the 
armature current upon the field magnets will 
greatly increase, weakening the latter, and 
causing the speed to go up, and under some 
circumstances it might quite well happen that 
the machine would race. In order to prevent 
such an occurrence, it is usual to fit a cen- 
иии devioe to rotaries used in this way, 
which will either cut out the machine alto- 
gether, if the speed exceeds a certain value, 
or will actuate a field regulator, and strengthen 
the field as the speed increases, but, of course, 
the latter means can only be used within very 


narrow limits. 
It will now be clear that the operation 
of rotaries in parallel, when driven from their direct 


current sides, presents formidable difficulties, and con- 
sequently, as far as the writer knows, is never attempted 
in practice. It might be possible to do it successfully 
if an independent power-driven alternator was arranged 
to run in parallel with them, in order to fix the speed. 
In this case the centrifugal governors could be dispensed 
witb, as the alternator would set and maintain the speed, 
but it is obvious that it would pay better, under these 
conditions, to dispense with the rotaries altogether; во 
that, for the case cited above, should it appear that exten- 
sions will be required, it would be far better to instal inde- 
pendent power-driven generators. 

. An instance in which a single rotary converter is used 
with great success to convert direct current into three-phase 
current may be cited by the writer. A certain small district 
in the south of Switzerland, having watchmaking as its 
main industry, was supplied with current for motive power 
purposes from a central power house generating direct cur- 


rent for several neighbouring districte, It was found that 
the direct current motors in the various workshops so affected 
the springs of the watches, that their employment became 
out of the question. The difficulty was completely solved 
by placing a sub-station in the district, and installing therein 
а rotary converter, which takes in direct current from the 
power mains, and furnishes polyphase current to the various 
workshops for driving three-phase motors. This incidentally 
brings in another advantage—the three-phase motors are 
considerably cheaper than the direct-current motors—a great 
point for small industrial work of this character. 

Rotary converters, when driven by power, may also be 
successfully used as double-current machines, that is, they 
may be used to generate either direct current, or polyphase 
current, or both simultaneously. This may be an advantage 
in certain special cases, but if the machine has to furnish 
both currents at the same time, it must be not only carefully 
designed for the purpose, but great care must be taken with 
the е if several units are to be operated іп 


As far as the writer knows, the first us» of driven 
rotaries as double-current machines was made by Mesars. 
Ganz & Oo., of Buda-Pesth, some three years ago, in the 
installation put in by that firm at the works of the Danube 
Steam Navigation Oompany. 

The workshops of this company are distributed over a 
length of about 14 miles along one bank of the river, and 
are driven and Jighted electrically, three-phase motors taking 


2139 М 
# 


Fra. 1. 


the place of the steam engines previously in use. As it was 
гут advisable to retain tho old shafting and arrange- 
menta, the speed of the motors had to be evaluated in aocord- 
ance with this, motors of 1 H.P., for instance, having to run 
at a speed not exceeding 450 revolutions per minute. To 
obtain these low motor speeds economically, it became neces- 
sary to reduce the frequency of the three-phase currents 
supplying them to about 15 cycles per second—a frequency 
mach too low for lighting purposes. Consequently, driven 
rotaries were installed, and these furnish direct current for 
lighting and three-phase current for the motors. A few 
details of the installation may be of interest. 

In the power house are three direct coupled seta, two of 
200-Kw. each, and опе of 100-Kw., the engines being of the 
triple expansion marine type, running at 150 revolutions 
per minute for the larger generators, and a compound engine 
running at 225 revolutions per minute for the 100-kw. 
generator. The direct current lighting circuits (whicb, how- 
ever, also supply six motorg) are arranged on the в 
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system, with 290 volta between the outers, and are regulated 
for constant pressure. The three-phase circuite, supplying 
48 motors varying in size from 1 to 50 HP., are two in 
number, and are fed from the three-phase sides of the gene- 
rators, which are not arranged, as far as the writer knows, to 
work in parallel. Ав the load on the three-phase circuits 
consists entirely of motore, it is not necessary to regulate the 
Кш; which varies within narrow limits according to the 


Another installation, employing driven rotaries, and offer- 
ing many points of great interest to the designers of central 
stations, has recently been completed and set to work for 
the Chicago Edison Company. The writer is indebted to 
the American Electrician for most of the details of this plant 
given below, and would refer those farther interested in the 
subject to the current number of that journal for an exoellent 
amas description of the plant and its arrangemente, switch 
gear, &o. | 

The central station of the Chicago Edison Company was 
originally laid down as a direct current station on the three- 
wire system, with about 120 volts between the neutral and 
each outside conductor. The сіў, however, extended so 
greatly, that the company found themselves called upon to 
supply current to an up-town district 3) miles away. In 
order to cope with this distant demand, a three-phase 
250-KW. rotary converter was installed in the station, 
arranged to run from tbe direct current bus bars as a motor, 
thus furnishing three-phase current at a reduced pressure.: 
This was stepped ap in the station to 4,500 volts, and sent 
over high preesure lines to a sub-station in the distant dis- 
trict, and there transformed down again, and fed into a 
three-wire direct current network by means of two 100-Kw. 
rotaries connected on the direct current side. 

Bat the demand in the up-town district grew so rapidly, 
that it soon became necessary to increase the capacity of the 
sub-station, and it is this extension plant that will be now 
described. | 

On account of the difficulty, already pointed out, of 
running rotaries in parallel when they are supplied by direct 
current, it was not deemed advisable to add other rotaries to 
the power station. And here an important point came in— 
the peak of the load in the up-town district occurred con- 
siderably later in the day than that in the district directly 
fed by the power station with continuous current. For this 
reason, instead of putting down three-phase generators to 
feed the up-town district, it was deemed expedient to instal 
driven rotaries, or double current generators, which could 
feed either the up-town sub-station with high pressure three- 
phase current, or the adjacent districts with direct current, 
or both simultaneously. | 

The double-ourrent generators now installed are four in 
number, arranged in two pairs, each pair being driven by a 
600-H P. triple expansion condensing vestical engine, running 
at 150 revolutions per minute, the generators being 
connected to each end of the crankshaft. The general 
appearance of the generators is shown in fig. 1; each is of 
200 KW. capacity (either as direct or three-phase current), 
and has 20 poles, giving a frequency, at the above speed, of 
25 cycles per second. The commutator is mounted upon а 
cup-shaped spider, and is about 5 feet in diameter; the cur- 
rent is collected from it by means of 20 seta of block carbon 
brushes, arranged to be simultaneously adjusted. by means of 
а band-wheel. Within the commutator spider are three 
heavy collecting rings, from which current may be taken 
by means of 12 tangential copper brushes pressing on each 
ring. | | 

The two generators forming a set have their direct current 
sides connected in series to feed the three-wire direct current 
network at 240 volts between the outers; the three-phase 
80-volt sides of each generator may be connected together 
in parallel in the manner presently to be described, and in 
parallel with the rotary converter already referred to. The 
two seta of оре engine and two direct connected generators 
are numbered No. 12 and No. 16 respectively. 

Fig. 2 shows the switchboard сігсоіќа for one of the 
Bele, namely, No. 12. The direct current sides of each gene- 
rator feed into the bus bars (having 120 volts between the 
neutral and each of the two outers) shown at the top of the 
diagram, the fields of each being excited at 120 volts, and 
being provided with a switch and high resistance, in order 
that the field current may be broken without danger, if 


necessary. From the three slip rings of each generator, the 
three-phase currents аге led-te the terminals of an “ indac- 
tion regulator,” whose purpose is to regulate the pressure са 
this side without altering the excitation, as this is adjusted 
to give the proper direct current pressure. The inductio 
regulators are not in the immediate neighbourhood of the 
switchboard, but are nevertheless operated from it, in a mam 
to be desoribed later. From the regulator the current paeses to 
three single-pole switches, by means of which the two 
machines on one engine may bs thrown together on the 

lyphase end, or disconnected from each other, or from the 
ine. From these switches the current passes to six fum 
blocks, which form the secondary terminals of three 150-&v. 
step-up transformers. Each of these transformers has tw 
secondary (80-volt) windings, quite inde t of os 
another, one winding belonging to one of the first 
generator, the seoond winding belonging to the - 
ing phese of the second generator. This arrangement of а 
double low pressure winding per transformer is absolutely 
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necessary, as the two generators of each set have to run fn 
parallel; the three-phase sides cannot be directly joined, 
owing to the machines being already oonnected on their 
direct current Bide—if they were directly connected, a bad 
short circuit would, of course, result, The reason for pro- 
viding each main conductor coming from the induction 
regulator with two fuse blocks is in order to give each of the 
three low pressure transformer windi which are mesh 
connected, a fuse of its own at each of its terminals, so that 
if one transformer winding gives out, the other two will 
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remain working, which would not be the case if there were 
only three fuses, one for each main conductor. 

Each transformer has two high pressure windings, which 
can be connected in parallel or series, giving a potential of 
either 4,500 or 9,000 volts. At present 4,500 volts is used. 
The high pressure leads of the transformers are taken to 
six high pressure fuses of the “expulsion ” type, and then 


away to the high pressure three-phase bus bars through a 


preumatically operated triple-pole oil switch. But on. the 
transformer side of this switch, a tapping is taken off each 


conductor to a separate switchboard, shown at the bottom 


right-hand corner of fig. 2. This board controls the supply 
of current to a single distant consumer, the Orane Company, 
to whom current is supplied in large quantities for power 
purposes, A triple-pole throw-over awitch enables the Orane 
Company to be supplied with current from either of the seta, 
independently of the station high pressure bus bars; this 
consumer can be connected, in fact, directly to the high 
pressure terminals of either of the sets by means of his own 
switch gear, the actual connections being clearly seen from 
the figure. 
From the high pressure bus bars in the power station the 
current is taken by means of two distinct three-phase feeder 


cables to the up-town sub-station. The feeder panel for 
these transmission lines is shown in the left-hand bottom 


corner of fig. 2, which gives the connections of the measur- 
ing instruments, single-pole high tension switches, &c. The 
synchronising arrangements for putting any of the four 
generators in parallel with themselves or with the rotary, are 
of the usual character, one phase being syncbronised, and 
are shown in the centre of fig. 2. It will be noticed that 
the current coils of the wattmeters indicating the output of 
each of the machines are not in series with the main con- 
ductors, but are supplied indirectly: through small series 
transformers connected into each main conductor. This is 
` because the transformers are located at some little distance 
from the switchboard, and it would be obviously absurd to 
carry the heavy cables specially to the switchboard for such 


8 pu А 
кек (To be continued.) 


SOME EXPERIMENTS ON VOLTAIC CELLS 
WITH COMPOUND ELECTRODES. 


Bx FREDERICK 8. SPIERS, B. Sc. 


(Concluded from page 912.) 


6. To test this suggested explanation, a zinc-iron (Z Г) 
couple, connected as shown (fig. 8), was suspended in the 
middle of a large glass breaker, so that a particular stream 
line of current followed approximately the course of the 
dotted line; and the potential at various points along that 


Fras. 7, 8 Amp 9. 


line was explored by means of the projecting tip of a brass 
wire that was sealed in a glass tube. Readings were taken 
with the brats tip at each of the six pointa marked. 


Position (1) P.D. between couple and brass point = 0°59 volt. 
(2) = 070 


” (3) ” " » - 073 „ 
” (4) ” n " = 078 " 
" (5) » n ” = 085 » 
" (6) » п " = 090 »" 
The E. M. F. of the brass-iron couple alone was 0:45 volt. 
á brase-zinc á 094 „ 


the liquid. 


The results were approximately the same, whether the 
plates forming the couple were connected inside or outside 
hen, however, the plates were connected out- 
side the liquid, through a resistance of 10,000 ohms, the 
effect depended upon the plate to which the electrometer- 
quadrant was connected. In table (a) the connection was 
with the zinc, in (ö) from the iron. | 


Eos TABLE (a). 


(1) P.D. = 088 volt. 


TABLE (ö). 


Р.Р. = 0:45 volt (= brass-iron E. M. F.) 


) » = 090 » » 50 " 
3) „ = 090 99 „ = 050 ,, 
(4) „ = 0:93 » n» = 0°52 ” 
(5) „ =094 = 053 „ 
(6) » = 0 95 


„ (= brasezinc = 053 „ 
EMF) 


This is as would be expected if the explanation given here 
is true, for in this latter oase, when the 10,000 ohms was in 
circuit, the chief drop of potential in that local circnit is 
outside the liquid, so that the modification of potential, due 
to the current stream lines in the liquid, is ц slight. 
Hence, in case (a), the electrometer reading is that of a 
zinc-brass couple, and in case (5) that of a brass-iron couple, 
both but slightly modified to the same extent by the stream 
line change of potential, and the extreme difference in each 
set of figures is therefore about the same, being 0:07 volt 
and 0:05 volt respectively. 

7. The application of the above results is of some assist- 
anoe in making clear the exact manner in which the presence 
of zino in boilers, in metallic and liquid connection with the 
ateel plates, diminishes the oorrosion of the latter. This 
corrosion, in general, is due to the current of electricity 
which passes from the steel to any of the boiler fittings to 
which steel is electro-positive, nsually brass. The ‘conditions 
may be represented diagrammatically by fig. 9, where z is a 
small piece of zinc attached to a large plate of steel, s and 
B & plate of brass metallically connected tos. In this cell 
there are three currents flowing from the zinc throngh the 
liquid to the steel, from the zinc to the brass, and from the 
steel to tbe brass. At first pis Ча one would expect that 
these currenta would be totally independent of one another, 
thus, that the presence of the zinc would not affect the value 
of the steel-brass current which flowed before the zinc was 
introduced, and hence that the same quantity of steel would 
be dissolved in both cases. Of course, the distribution (in 
the liquid) of this steel-brass current one might expect to be 
influenced by 5 of the zino; for at every point 
where the zinc-steel current enters the steel from the liquid, 
hydrogen is deposited, henoe at those points there would be 
no supply of oxygen to keep up the steel-brass current, and 
oonsequently it would be reasonable to suppose that this 


. Bteel-brass current would be е from the neighbourhood 
e 


of the zinc, and would leave the steel at points far removed 
from, or behind, the zinc plate. The total value of this 
current, however, one would not expect to be affected by the 
zino, for it depends merely on the potentials of the brass and 
steel (resistances being supposed equal in the two cases). 
However, from the experiments described above in Section 4 
(a) and (b) we deduce that the effect of the zinc plate «ill 
be to increase somewhat the P. D. between Р and Q, во that a 
larger current will now flow from р to о than would if the steel 
plate alone were present. This is equivalent to saying that 
the effect of the zinc is to raise the potential of the point, P, 
and, therefore, that of the whole brass рае, в, relatively to 
the point, о, and thus to the whole steel plate, в. The con- 
sequence is that the brass plate is relatively more electro- 
positive than it was before, henoe less current will flow 
arite ii the liquid from s to B, and less steel will be dis- 
solved. 

8. Some engineers seem to have very vague ideas as to the 
actual way in which the presence of zinc prevents corrosion 
іп boilers. Many think that the local current it produces is 
merely valuable indirectly, as it tends to purify the water 
from acids and such like impurities. Others believe that 
the zinc is beneficial directly by its inflaencing the potential 
of the various components of the boiler. (See Ewing's 
* Steam Engine and other Heat Engines,” Section 215.) 
Both hypotheses may be true; the results arrived at here 
certainly confirm the latter supposition. 
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THE POSITION OF THE ELECTRICAL HEAT- 
ING INDUSTRY IN THIS COUNTRY. 


THE epplication of electrical energy for heating and culinary 
purposes has not made as much progress in this country as 
was expected of it some five or six years ago. It is therefore 
interesting to look into the matter, and see why this has not 
been the cage, and further to ascertain whether a beating 
load, which was so strongly advocated abont five years ago, 
as а possible means of improving the central station load 
factor, is still a desirable acquisition from the central station 
engineer's point of view. 

One reason for the slow introduction of this class of appa- 
ratus into everyday use has undoubtedly been the fact that, 
until comparatively recently, both the electrical supply 
authorities and the wiring contractors have not considered it 
desirable to push the matter. 'They have looked upon any 
kind of besting by electricity as expensive, and likely to 
bring them trouble, and without going much further into the 
matter, have condemned it as such. 

It is intended to show in the following article that whilst 
certain applications of electrical heating are undoubtedly 
expensive and extravagant, there are others which are not so, 
and which can be applied in such a way that any slight 
additional cost in working is more than counterbalanced by 
the advantages accruing from its use. 

Each different application has to be judged upon its own 
merite, and whilst in some cases gas or other fuels may be 
found cheaper, in other cases, with different conditions pre- 
vailing, electricity will be found the cheaper. 

It cannot be expected that, cost for cost, electricity will 
often be found a cheaper fuel than its rivals, but, when other 
advantages are taken into account, it can often be shown 
that the general savings to be made by adopting eleotricity 
are not to be despised. 

The chief рв to be taken into consideration in deciding 
whether to adopt electricity for heating or cooking purposes 
are the following :— 

1. Cost of electrical energy available. 

2. Commercial value of certain advantages which are 
only obtainable by adopting the electrical system, edvan- 
tages such as cleantiness, simplicity, ease of working and 
manipulation, absence of dirt, &c. Й | 

3. In the case of private installations, whether it can be 
arranged to utilise the generating plant for heating pur- 
poses during those hours when it is not required for other 
purposes. | 

It is quite impossible to fix definitely the value of the 
advantages attending the use of electrical heating apparatus 
for manufacturing and commercial p „as theee values 
are entirely dependent upon local circumstances; but it is 
intended to explain, as far as possible, the every-day uses to 
which electrical heating apparatus, already on the market, 
can be advantageously applied, —— 

The application of these articles сап be conveniently 
divided into three classes :— 

1. Apparatus for use in manufacturing and industrial 
undertakings. | 

2. Apparatus for use for domestio purposes, either for 
heating or cooking—the apparatus performing the sole 
function of carrying on those operations. 

9. Apparatus for use for domestic purposes, either for 
heating or cooking purposes; tbe apparatus being used as a 
supplement to the existing systems. 

Taking the case of the manufacturing and industrial 
undertakings first, we have the following among the common 
applications :— 

I. (a) Flat trons for laundry purposes. In addition to 
the ordinary laundry requirements, these irons are being used 
to а considerable extent for finishing off dresses, blouses, &c., 
in dye works, The advantages of electric irons for work of 
this description must be apparent to everyone, especially for 
purposes of finishing off dresses, blouses, &c., which are often 
of a very delicate and expensive nature, and where cleanli- 
ness and perfect control over the heat of the iron are of first 
importance. 

The writer knows of an installation of nearly 200 irons, 
which have been used for this special purpose, and which 
have amply confirmed the opinion that the general cost of 
working is less than with similar gas irons. | 


The chief advantages fonnd with these irons are the 
following :— 

1. Always ready for use, and no waiting or going away to 
fetch a heated iron. 

2. Very clean; in the case of gas irons, very often a 
dress, which has been thoroughly cleaned, and is being 
ironed for the last operation, gets a smut of dirt on it from 
the gas iron, which necessitates its being recleaned. 

8. On account of these pointe, the work turned out by the 
factory hands, when using electric irons, is in excess of the 
work turned ont when using gas irons, and the piece work 
rate can consequently be dropped. | 

It is difficult to arrange two degrees of heat in one iron, 
and consequently the irons are made up in two degrees of 
heat, 300 watts and 500 watts. The higher heating iron is 
liable to give trouble, if not switched cff almost immediately 


when ont of use, 80, whenever possible, the lower heating 


iron should be ad 

Stands have been made, with switches embodied in them, 
80 that, when the iron is placed on the stand, the current is 
either entirely cut off or reduced through a resistance. 

(b) Electrically-heated Rolls for lanndry use :—Experience 
has shown that the heat from an eleotrically-heated laundry 
roll can be controlled to such & nicety, that the advantages 
in favour of using them are very great, and, when once 
installed, they continue to give satisfaction. Any of the rolls 
used in laundry work can be adapted for electric heating. 

(c) Goffering Iron Heaters for heating the ordinary 
offering iron, large numbers of which are used in laundries, 
ye works, &c. 

These heaters consist simply of an electrically-heated tube, 
into which the goffering irons to be heated are placed. They 
are found very convenient, as they can stand on the work- 
man’s bench, without any risks from fire, and are always 
ready for use. i 

(d) Hot plates and Glue pots for woodworkers’ shops; also 
for printers and bookbinders. 

Of all the advantages, perhaps the chief point in favour 
of electricity for heating this class of apparatus is safety, 
from a fire insuranoe point of view. 

The insurance premiums for any naked lights in a car- 

nter'a shop, as also in a printer's and bookbinder’s, are very 
igh indeed, and these premiums can be saved very largely 
by the adoption of some electrical means of heating. 

The hot plates and stoves used for pisc I alpaca tools 
are also subject to this advantage, for they have usually to 
stand in the midst of paper and books. 

(в) Hot plates and Stoves for lacquering purposes. These 
are coming into very general use, for it is found that, power 
for power, they consume less energy than the ordinary gas 
jet playing on to a steel plate. 

A small current will suffice to keep a plate at lacquering 
temperature. | | 

(f) Goose Irons for Tailors’ Use. Numbers of these are 
being used by tailors, and by some of the large tailoring 
houses; the chief advantage in using them being the fact 
that they are always ready for use, and that a workman has 
not to leave his bench to go and get his iron reheated. The 
iron also keeps at a uniform temperature, whilst the old type 
of iron starts usually too hot, and finishes off too cold. 

The gas iron is, of course, not open to these objections, 
but fire insurance risks come in here, and this, together with 
the necessary exhaust for carrying off the burnt gas, tends 
to give electricity the favour. 

These are among the chief applications on a commercial 
scale, though many similar uses may be found to suit special 
circumstances. 

It may be taken as a general rule that, if the degree of 
temperature required for an operation exceeds 500° F., there 
will be difficulty in making the apparatus darable and satis- 
factory for general working, though anything up to this 
point can be heated electrically as easily as by any other 
means. 

Whether it is going to pay to do во, cost for cost, depends 
upon special circumstances, and each case has to be judged 
on ita own merits. 

II. The second class, namely, that in which the heating and 
cooking apparatus performs the sole function of carrying on 
these operations, can be dismissed in a few words. With 
current available at 1d. or 13d. per unit, the cost of heating 
one’s house or cooking one’s meals throughont will not be 
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excessive, provided some other means is adopted of heating 
the large quantities of water usually required for domestic 

Buch as for washing up, supplying baths, &o., 
which cannot easily be dealt with electrically. 

The water for use in the saucepans, kettles, &c., would 
thus be drawn from the hot water supply, and would save a 
good deal of time, as these utensils cannot easily be wound 
or boiling up cold water quickly. 

In the case of а complete cooking plant, the fact should, 
however, not be overlooked that the utensils are most of them 
liable to break down occasionally without any apparent 
reason, and this must be guarded against, by having а small 
supply of spare parts for use in cases of emergency of this 


descr. ption. 
Provided this ution is adopted, and provided power is 


available at the figure mentioned above, the use of a heating 
or cooking plant can be relied upon to give satisfaction, both 
as regards results and cost of working. 


(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue adjourned discussion on Mr. Hollidays and Mr. 
Orompton's papers was resumed at the meeting of the 
Institution of Electrical Engineers last week. Mr. 
Crom added some particulars to his paper re- 
garding the actual ге:016 of using cheap fuel under 
water-tabe boilers. А careful trial recently made at 
Glasgow showed that the figures given in the paper were 
closely corroborated, although the losses were not brought 
quite so low as anticipated, and he did not despair in getting 
to the figures given in the paper, but to do ao the setting of 
the boilers must be such as to reduce the existing very con- 
siderable radiation losses. 

Some figures sent by Mr. Dickinson, of the Leeds station, 
were read, The Leeds station started in 1893, using slack 
coal at 7s. per ton, but in 1894, amudge, costing only 2s. 8d., 
was substituted. The price has, however, been gradually 
rising, and now it is found economical to return to slack. 
Different classes of smudge were tested, and the letter from 
Mr. Dickinson gave the calorific values and the financial 
resulta. He remarked that cheap fuels deteriorate very much 
by keeping in stock; thus, one sample having an initial 
value of 12,000 B.T.U. fell in six months to 7,700 odd 
B.T.U. The smudge generally used had a calorific value of 
from 9,766 to 9,428 B. T. U. per Ib., with from 21 to 23 per 
cent. of incombustible matter, while special grades of cheap 
fuel had as much as 12,000 B.T.U. per lb. with 10 per 
cent. incombustible. 

Prof. Perry congratulated the Institution upon having these 


papers presented to them as electrical engineers. Electrical 
engineers deal in and sell ‚апа he thought economy of fuel 


was more important to them than to other engineers. In this 
country there are few waterfalls and cheap coal, and there- 
fore the conditions are very different to the country so many 
of them visited a few months ago. He welcomed any pa 
giving actual figures, and agreed with Mr. Crompton in his 
remarks on furnaces in general. Theoretical notions are 
coming gradually to the front. At first they are usually 
nted in an incomplete form, and practical engineers 
complete them by: carrying them out. He referred to 
Thornycroft’s fire-brick lined combustion chamber, and 
inted ont that the heating surface is not the only 
im portant matter, but something analogous to the “hydraulic 
mean depth” of the water engineer. The surfaces to be heated 
must be scrubbed by the gases so as to convey the heat to 
the metal, and the water should sorub the inside of the 
late or circulate so as to utilise the heat. In the 
old days of low pressure steam was not very dense; now, 
owing to the use of higher pressures, it is dense per pound of 
evaporation, and one wants something of the nature of a 
mechanical scrubber in the water of a boiler. Another diffi- 
culty in modern boilers is airless water, and a modern 
chemist had told him that airless water cannot be boiled ; 
but of course one knows from practice it does boil. He 
noticed that in Mr. Holliday's case a very high load factor 


was the ruling condition, and pointed ont that the load 
factor on a plant is very important. He had worked out 
some figures in the endeavour to com Mr. Crompton’s 
and Mr. Holliday’s total costa, and no doubt when the 
printed discussion appears these will prove interesting, but 
as given it was not quite clear how they had been obtained 
or exactly upon what basis the comparison was made. 

Prof. Perry's figures, as tabulated, are given below. They 
show the prices per unit generated with different load factors 
and varying cost per ton of coal :— 


Total cost of evaporation, Cost of coal only, 
Columns T. Columns C, 
Cost per electrical unit. 
Cost of coal per ton. 
Load factor 8s. 6d. бв. 4d. 78. 6d. 108, 6d. 14s. Od. 115. 6d. 
in per cent. T C T C T C T C T C T C 
10 171 20 166 29 162 36 156 :45 1:52 54 1:49 60 
18 73°14 73 19 74:25 76 31 75 37 76 41 
33 35 10 :37 14 :39 18 °42 23 44 28 45 30 
66 19 08 ‘21 11 29 14 26 18 28 21 ‘30 24 


Mr. Shoolbred referred to the almost ideal conditions of 
steady load under whioh the figures in Mr. Holliday's paper 
were obtained, and directed attention to the not so ideal 
circumstances under which electric light stations are worked. 
Some slack oosls, although small, have very high calorific 
values, and low-priced coals are sometimes really cheaper 
than higher grades, as calorific value does not fall as rapidly 
as market value. 

Mr. Horace L. Р. Boot, of Tunbridge Wells, regretted 
that engineers had not made more public the results obtained 
in the past few pon He had been permitted to make 
experimenta with different classes of coal, and gave, amongst 
others, the following comparative results :— 


Nixon ose 


Ocean ... раз ‘96d. | Cost per unit generated of 
Wayne's Merthyr 1204. „ coal only in same boilers. 
Coke ... e 879d. Ooke at 15s. per ton. 

Great Western 810d. 


He remarked that the cost of fuel varies largely in different 
towns owing to the railway rate, and that it is obviously 
desirable, when that is high, to use the best class of fuel 
possible, because a fuel costing about 5з. at the pit may be 
charged 168. or 178. per ton at the works. Another advan- 
tage is, that with high grade fuels there is a smaller outlay 
on boilers; less ash or clinker to dispose of ; one stoker may 
do work otherwise requiring two, and unloading costs less. 
A total difference dne to these causes of 184d. may be found. 
He had made some observations проп the deterioration of 
coal by storage, and found that one month's keeping might 
mean а loss of 25 per cent., and with 24 months of 38 per 
cent. in the case of a particular coal. The effect of bad 
water on the cost of coal may be very serious, but the sap- 
posed disadvantages of tubular boilers had not been felt in 
go oar instance at his works. | 

. Geipel thought it was an appropriate time of year to 
discuss questions of steam raising, and stated that Prof. 
Perry had anticipated some of his remarks. Few engineers 
were fortunate enough to come across an almost. constant 
load factor. Of the other factors than coal, he considered 
the number of boilers put down to produce steam had a very 
important bearing on costs. The more work there is for the 
boiler to do the better results obtained, and Mr. Holliday's 
figures went to prove this. He had, however, no such 
difficulty as raising steam daily for three or four hours, and 
it was in such cases that the Baboock-Wilcox boiler was 
important. Lancashire boilers are very costly to “ raise " 
steam. The difficulty of circulation might be got rid of or 
met by mechanical circulation, and he showed a method of 
his own which consisted in fixing to the lower side of the 
flae a tee iron projecting downwards which carried heat 
down into the cold stagnant water and set up an induced 
circulation. In 25 minutes in a laboratory apparatus the 
water rose 25° F. without the rib and 115° F. with the rib. 

Having made one or two remarks upon mechanical 
stokers and the boilers at Frankfort, Mr. Geipel gave place 
to Mr. A. J. Lawson, who referred to the necessity of 
economising fuel in view of the prices now being fixed for 
electrical energy in Bills before Parliament, and touched 
upon the relative value of small bituminous and Welsh 
coal. He also at some length detailed the importance of 
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obtaining engines whose steam efficiencies have an inverse 
ratio to the cost of coal; if coal were 128. per ton the engine 
used with the steam во raised should consume not more 

15 Ibs. per r.H.P.-bour, if the price were 148. then only 
13 Ibs. should be allowed, and so on. | 

Prof. R. H. Smith rather questioned the peculiar interest 
electrical, as distinct from other engineers, bad in full 
economy. He put the case that there is less margin of profit 
in electrical engineering, and natural disabilities tell against 
it in competition. Thus electrical engineers are compelled to 
pay more attention to saving than other engineers. He 
again dwelt проп the number of boilers required to raise a 
given quantity of steam, cited the effect of feed heating, 
and condemned steam feed pumps as generally causing “а 
frightful waste of steam.” He agreed with Mr. Crompton’s 
use of a firebrick-lined furnace, and the reduction of am ou 
of air admitted. Another speaker gave some general infor 
mation regarding the system of powdering coal, and burning 
it as fine dust. The three essentials he considered were а 
perfect mill, giving absolutely uniform powder, regularity in 
passing the dust into the combustion chamber, and the 
maintenance of a high temperature therein. There was no 
smoke, and but very slight slag, while fuels having fairly 
Jarge percentages of incombustible matter could be so used. 
Major-General Webber wanted some particulars of the mill 
used to powder the coal. 

Mr. Crompton replied on the whole discussion in Mr. 
Holliday’s absence, and refnsed to be dragged off into side 
issues. such as relative advantages of different types of boiler. 
Mr. Ferranti had called attention to the lining of oom- 
bustion chambers. Mr. Crumpton had never seen it publicly 
stated what an enormous difference the character of the fire- 
brick had upon the efficiency, and compared the conditions 
to those of incandescent gas mantles. He had found soft 
firebrick almost pipeclayey, not only not во easily melted, 
but moet efficient. Long testa had 
short tests, that the fires must be clinkered, but with hin 
arrangement the fire was continuously clinkered. He regarded 
that Mr. Dugald Olerk was answered by Mr. Bertram 
Blount. Coming to Mr. Boot, he oonsidered that the 
testa could not be fairly made with the same furnaces to get 
best resulta with each kind of coal, unless due care was taken 
to adjust draught, width of fire bars, &o., to suit each class. 
Slow oxidation was the cause of stored coal deteriorating. 
He had tried to force boilers by injecting oil fuel on the top 
of а coal fire, but, as might be expected, the supply of astatki 
тап out, and the experiment could not be continued. He 
considered Mr. Lawson’s remarks thoroughly practical, but 
could not agree with Prof. Smith, as no one knew anything 
about cost of energy until electrical engineers published 
figures and located losses, and thought that “we havea 
monopoly” (a statement with which the meeting evidently 
thoroughly agreed). He wanted also to know if dust fuel or 
powdered coal was burned, where the incombustible went, 
either up the stack or in the fines, and flue cleaning might 
be a big item. With в remark that electrical engineers were 
purveyors of energy, the reply was closed, and the meeting 
adjourned, feeling that a very interesting and important sub- 
jeot has been fairly and somewhat fully dealt with. 


THE ENCLOSED ELEOTRIO MOTOR. 


Br SYDNEY F. WALKER. 


THE idea of the enclosed electric motor first arose from the 
reluctance of colliery owners to place electric motors, having 
in those days a visible spark at the commutator, in any posi- 
tion, such as near the working face of the coal, where an 
infiammable mixture of gas and air might be met with. 

The writer pointed out repeatedly, in discussions on the 
subject at the different mining institutes, that the danger 
from this source was, at the utmost, мы remote. Twenty 
years ago he had made carefol and prolonged experiments 
with ordinary illuminating gas freely delivered at the surface 
of the commutator of a series wound Gramme dynamo, 
feeding arc lamps of the old Brockie commutating type, 
and, therefore, with plenty of sparking, but completely failed 
to produce ignition, It was also pointed out that there was 


and for оов! cutting, 


the disadvantage over . 


far more danger from the spark which passes between the 
arted ends of a severed cable, bat colliery owners would 
have none of it. Electric motors, ET riens ri beris 
of t service for pumping, especially from dip wor 
for but if they were to be employed, the 
spark must be boxed in, so that the gaseous atmosphere 


could not reach it; and во the enclosed motor was gradually 


developed. : 
First, or nearly first, the writer believes, came Davis and 
Stokes's dynamo and motor, with the brushes carried in the 
cylindrical s inside the commutator, the outer end of 
the cylinder being closed by а glass disc. Abont the same 
time came various arrangements for enclosing the commu- 
tator only, with the brushes on the outside of the com- 
mntator cylinder for enolosing the field magneta separately, 
and finally for placing the whole of the motor in an iron box, 
a portion of which could be removed to regulate the brushes, 
make connections, &c. But none of these arrangements was 
really satisfactory, nor can it be said that the enclosed motor 
became a practical machine, until the problem was studied 
from first principles, and it was seen that the enclosing box 
itself could be made to form part of the magnetic circuit. 
The enclosed motor designed on those lines is not only a 
very efficient apparatus in the sense in which efficiency is 
usually understood—viz., proportion of output to inpat— 
but it is also, when properly designed and properly con- 
structed, a very efficient apparatus in the higher sense of the 


term, in the ability to keep on performing its work ocon- 


tinuously, and of standing the strains that are brought upon 


it. It is also, other things being the same, and with proper 


machine tools for the purpose, a cheap machine to make. 
Mines in which inflammable gas is present are not the 
only places where it is of advantage to have the working 
parte of both generators and motors protected from the 
Surrounding atmosphere. In dip workings, in mines where 
no gas is present, and in which the great advantage of the 


electrically-driven pump consists in its ability to follow the 


water down as the workings recede, it occasionally happens 
that from а breakdown on the surface, from a strike or from 
other causes, the whole of the pumping plant, with its motor 
and gearing, is under water for a time, and it is then of great 
advantage to have the water kept away from the wire coils of 
the armature and field magnets. Again, in cotton and 
woollen mills, jute factories, rope works, foundries, and even 
in general engineering works, there are always a nnmber of 
fine particles of the various materials dealt with in the 
works—cotton, wool, foundry sand, brass, iron and copper 
dust—floating in the atmoephere, and it is astonishing what 
а quantity of these particles find their way right into the 
interstices between the coils of the armatare, into the 
at the back of the commutator, on to the insulation of the 
brash holders, &c. | 

Now, these fine particles when firat deposited and in small 
quantities are often undoubtedly quite harmless, во far as 
the dynamo or motor is concerned, but unfortunately they 
harbour moisture, oil of various kinds, copper and carbon 
dust, &c., and as the places in which they are deposited are 
always either directly in the path of the current, or in euch 


positions as to form paths in parallel with some of the 


regular paths of the current within the dynamo or motor, 
shunts to some portion of the machine, the composition of 
the deposit is gradually altered by the passage of at first 
very minute currents through it, во that the insulation of 
the machine is broken down or so seriously reduced as to 
affect its efficiency, a very long time before this would 
happen if this deposit had not been present, and so the 
repairs bill is increased in consequence. - Of course а good 
deal of this may be avoided by carefully blowing out 
these particles day by day; bat usually it is not easy to 
get this done in a works devoted to the production of some- 
thing quite different from electric currents, except in special 
cases, without extra expenditure on attendance. 

And во the enclosed motor has naturally become a 
favourite. It can be fixed in all sorta of positions (all that 
is necessary being foundations, connection to the electric 
supply, and mechanical connection to the work) where one 
would hesitate to place an ordinary motor. Oae need not 
be so careful about keeping everything clear of the machine, 
во long as the terminals and pulley, or other mechanical con- 
nections, are protected. | | | 

But now ав to the other side of the question. Doubts 
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have been expressed as to whether the enclosed motor is such 
а boon as those manufacturers who have devoted themselves 
specially to it would make out. In the first place, there is 
a complete absence of ventilation for the armature. The 
air within the motor is churned over and over again, ita 
temperature rising to.a very much higher point than it other- 
wise would do; instead of there being a change of air, an air 


current, however feeble, created by the revolution of the 


armature itself. This means, of course, that unless the heat 
can be got rid of in some other way, a lower current density 
must be the rule in armature and field magnet coils, or not 
only will the insulation be gradually broken down, but the 
proper regulation of the machine will be interfered with, 
since there will be an undue inorease of the electrical resist- 
ш dr ро the machine, and the output will also be 
n 


As against that, however, we have the fact that the 
enclosing box itself, which is in metallic connection at several 
points with both armature and field magnets, and which is 
also in close thermal conduotive conneotion with the air con- 
tained in the chamber, is itself a very good radiator, pre- 
senting a large metallic surface to the surrounding atmo- 
sphere that сап be arranged to radiate freely; so that it is 

oubtful whether the increase of temperature of the wire 
coils, in a properly designed enclosed motor, in which full 
advantage has been taken of all physical features, is a very 
serious matter. But whatever this may be, it merely means 
that an enclosed motor to perform certain work must be 
larger than an open one to do the same work, and the 
interest on the difference in the сові, if any, must 
be set off against the amonnt of the repairs bill saved, 
from the absence of the troubles mentioned above; and the 
user will also generally be prepared to pay rather more for the 
undoubted convenience. 

Next there is always the undonbted fact, that in the 
enclosed motor the matter of the brush gear and its regula- 
tion presenta more difficulty than with the unenclosed motor. 
Tbe brushes cannot be got at so readily for regulation, and 
if such arrangements are made that they can be, there is a 
great danger that the motor will not only cease to be enclosed, 
bat that it may be worse off than if it had remained simply 
unenclosed. Bat this means, again, that with enclosed 
motors the brush gear must be so arranged that regulation 
and attention of any kind are only required at such times 
that they can be done by a properly skilled attendant. And 
it may be taken that if motors of any kind are to be generally 
‘successful, this must be so. Users of enclosed motors, or 
someone about the works, may take sufficient interest in the 
machine to attend to and regalate the brushes where there is 
only one, or while the thing is new ; but in these days every- 

y about works of any kind is usually far too busy to give 
any time to things of that nature. Engine and shafting go 
by themselves. If the electrio motor requires frequent 
attention it will probably be put on one side, exoept in those 
cases where there are а sufficient number to pay for someone 
to be constantly going round them. Even in those cases 
proprietors and managers would far rather pay more, in 
reason, for a machine that did not require attention; and as 
every dynamo maker knows, the arrangeinent of the brush 

ear, во that it shall not require attention except at long 
intervals, is merely a matter of design and careful oon- 
gtruction. | 

Next there is the matter of the oiling of the bearings. If 
this is not carefully arranged, the oil works down into the 
inside of the case, and is thrown upon various portions of 
the insulation. In the majority of cases, with the greater 
number of oils employed in lubrication, if it remained as oil, 
it would be comparatively harmless, but a layer of oil forms 
а bed for copper and carbon dust, such as may be delivered 
from the commutator, and for any dust that may happen to 
have got in when the machine has been opened, and the 
minute current which passes transforms the material, reduces 
the resistance of the insulating material it is laying on, say 
that between the brush holder and its rocker, and then we have 
the usual spark thrown across, with all ita attendant troubles. 
But this, again, only means that the oiling arrangements 
must be properly designed, and that the design must be care- 
fully carried out—that the oiling arrangements must be 
such that under no circumstances — accident, of course, 
excepted—shall the oil be able to find its way inside the 
motor chamber. Proper guard rings or other arrangementa 


must be provided, such that the oil cannot, work back along 
the spindle towards the armature, and in designing the 
arrangements for oiling, note must be taken of the whole of 
the conditions as to pressure, temperature, &c., inside and 
outside the motor chamber, and as to the effect of capillary 
attraction. It muet also be arrauged that if any overflow or 
any leak does take place from the oil reservoir under each 
bearing, the only path open for the oil shall be the ontside 
of the case, where it can do no harm beyond wasting oil, and 
that there shall be no path open for it, under any circam- 


stances, by which it can find its way inside the motor 


chamber. 

Again, careful attention must be paid to temperatures and 
pressures that will rule within and without the motor 
chamber under ordinary working conditions and under 
extreme conditions. In fact, in the writer’s opinion, the 
matter of temperatures and pressures within and without 
the motor chambers of enclosed motors, under all possible 
conditions, are worthy of а careful and exhaustive study, as 
well as the matter of the capillary spaces present in different 
parts of the chamber. Capillary attraction is always 
а troublesome matter to deal with. The writer has seen 
many ап otherwise well designed apparatus, intended to 
work in damp places, wrecked entirely by capillary action. 
A space existed that the human eye could not see, that pro- 
bably no known instrument could measure without the aid 
of & microscope, and through this water has pene- 
trated. To conclude, then, the enclosed motor, in the writer's 
opinion, has come to stay, provided it is designed on the 
lines he hag indicated and is carefully made. — Further, con- 
Bumers, once they see the advantages of the enclosed over 
the open type motor, wil be quite willing to pay more 


for it. 


LONDON COUNTY COUNOIL. 


Tx Council at the meeting on Tuesday resolved to lend £10,000 to 
the Whitechapel District Board for electric lighting purposes and 
£24,720 to the St. Pancras Vestry for works of a similer character. 

Light Electric Railways —The Finance Oommittee reminded the 
Council that in October tuey reported upon the financial bearings of 
proposals to constract light railways at Highgate, Olapham, New 
Oroes, and Deptford, and tbat the Oouncil then decided to apply for 
orders to authorise the construction of the railways. Since then the 
revised estimates of the cost had been prepared for the Highways 
Committee, the total in each case being as follows :— 


. Archway Road, Highgate .. > T zé £8.899 
Clapham, Wandsworth and Kingston Road .. 186.608 
New Cross, Lewisham and Eltham  .. “a és a Le 146,626 
Deptford, Shooter's НШ and Woolwich . . 178,607 


The figures given above do not include the cost of street widenings, 
a portion of which was to be charged to the light railways. The 
aggregate of the revised estimates was from £15,000 to £20,000 in 
excess of that of the earlier calculations on which the Com mittee's 
forecast of the probable financial resulte of the undertakings was 
based, and that excess would involve an extra charge of about £1,400 
per annum to be met out of the traffic кр" | 

Electric Lighting Loans.—The Finance Oommittee reported apon 
an application by the Bermondsey Vestry for a loan of £16,500 to 
defray the cost of freehold land as a site for an electricity station, 
and a refuse destructor and other p The Oommittee recom- 
mended that the application should be granted, the loan to be 
advanced at the rate of 3} per cent., repayable within 50 years. 

Dr. Ооорив, as an amendment, proposed that the recommendation 
should be referred back for further consideration. Oolonel Еовр 
having seconded the amendment, the OHAIBMAN OF THE ЁШАНОЕ 
COMMITTEE expressed his wi to take back the recommenda- 
tion for the financial ta to be placed before them by the mover of 
the amendment, and this the Council decided to agree to. 

The Committee, ina further report, announced baving bad under 
consideration an application from the Newiagton Vestry for a loan 
of £15,500 for the extension of the plant at the generating station to 
meet the demand for current in excess of the ori installation, and 
for an extension of the cables. Thé Vestry had asked that the loan 
might be repaid within 44 years, the repayment of the principai to 
be postponed and spread over the last 39 years. This method was 
adopted in the case of loans granted to the Vestry for the original 
installation, but as the money now required was for an extension of 
the initial expenditure, the Finance Committee thought that the com- 
mencement of repayment should not be ned beyond the date 
when the repayment ofthe loan for the o al installation com- 
menced to operate, namely, two years from tbe present time. It was 
decided to sanction the loan on this basis, as recommended by the 
оу the legislat als submitted by 

ectric Traction —Among the ive proposals submitted by 
the Parliamentary Committee was the London Oounty Tramways 
Bill. The Committee asked the Oouncil to approve the Bill, to seal 
& petition for leave to bring in the measure in the ensuing session, 
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and to deposit the Bill according to the Standing Orders of Parlia- 
ment. Colonel Forp, in reference to the Westminster Bridge— 
Tooting tramway, a*ked whether there ought not to be some limit of 
time within which the works should be carried out. The attitude of 
the Council in regard to Bills promoted by others was to endeavour 
to secure the insertion of a time limit, and he thought that the 
Oouncil should be treated in the same manner. If the chairman of 
the Committee would not agree to that being done the speaker said 
that he would have to take steps for that being done through another 


channel. 
Mr. E. A. Conmwatt, chairman of the Parliamentary Committee, 


member before attempting opposition in another channel would 


county of London. It was also resolved to lodge the Bill together 
with a petition asking for leave to bring in the measure. 


CORRESPONDENCE. 


Tested Lamps. 


Your correspondent, Mr. A. W. Gattie, does a considerable 
amount of fencing, but avoids the point at issue, i. s., vague 
Btatementa of tests by & firm who apparently exist for the 
purpose of accurate testing, and to account for the extra- 
ordinary behaviour of a lamp consuming considerably more 
current at the finish of its life than at the commencement. 

If Mr. Gattie reads the ELECTRICAL REVIEW of let inst., 
he will observe he is quite wrong. I replied to а paragraph 
in yonr journal, and he pays you unintentionally the deserved 
compliment that the ELECTRICAL REVIEW can be the only 
highly technical journal. | 

Mr. Gattie’s argument is а retort that I have made 
erroneous statements ; this, too, is vague ; disprove them, or 
point them out to me, and I will gladly explain. I do not 
mind in the least the threat of that distinguished engineer 
in the background flooring me, I rather welcome my 
remarks being taken up. | 

Iam, indeed, pleased to hear that 95 per cent. of their 
trade is in English goods, and sincerely hope it will remain 
so, but that paragraph did not oonvey that idea in the least, 
the opposite, in fact. 


REgPLY то "T. P. 8.“ 


I am afraid his experience with incandesoent electrio lamps 
is very limi | 

Surely he does not imagine a filament is flashed in gas in 
the lamp bulb ; he may rely upon it that the operations are 
quite separate, so how can the gas get left in the bulb? 
Moreover, if there was flashing gas left, or gas got put in, the 
whole thing would explode on coming in contact with a blow- 
pipe. No, sir; incandescent lamps of my experience have 
‘vacuums, ав near as possible, perfect. 

I agree with him that efficient lamps are not necessarily 
English. I have tested foreign-made ones of about 16-c.P. 
at 2 watts per candle; but how about life ? 

He, too, has missed the point of contention. It is not 
what the Tested Lamp Company sell but their inexplicit 
report. 

One more point: 100-volt lamps are mostly fiashed, 200- 
volt lamps are often not flashed. Where does the gas apply 


here ? 
English Electrical Engineer. 
December 8th, 1899. i 


[In justice to the Electric “ Tested Lamp" Company, we 
must remind our correspondent that the paragraph which he 
discusses was our own abstract, condensed from a fully illus- 
trated article in our oontemporary.— Eps. ELEC. Rev.) 


High and Low Speed Motors. 

Your correspondent's reply in the Review of Deoember 
1st on the above subject e the direct issue by ры 
conditions of his own making ; I therefore beg a little more 
of your and will take his points seriatim. 

1. I do not advocate extremely slow speed motors. 


. Your correspondent’s convergancy with continuous current 


work apparently does not extend to the knowledge that 
motors of 150 revolutions are in common use. Doubtless he 
will consider it incredible that not the least important of the 
four eminent makers to whom he refers supplies motors of 
100 revolutions. Such, however, is the fact. Instances on 
this point could be multiplied ; but repetition of facts that 
are common knowledge to the majority is unnecessary. 

2. There was по “ catch " in my offer. 

8. The “ordinary two-pole machine” does not “ repre- 
sent present practice in this country " for slow speed motors 
for direct connection. The firms instanced by your corre- 
1 would probably not thank him for inferring that 
they can only compete in the ordinary two-pole type. By 
his reference (in what he is pleased to term a “ specifica- 
tion ") to the supposed necessity for open motors (a condition 
not previously mentioned) I take it he furtber suggests 
that these firms do not make enclosed motors ; this is not the 
case, They all make these, three of them, and probably the 
fourth also, in considerable numbers. 
| 4. 25 deduce н ч эы и "of a ToN yrs lun 

rom list prices of a type designed originally for hi 
is а ро, which I think requires no comment. 

5. Nothing whatever was said about retail prices in the 
original article, and I should be surprised to hear that the 
retail price of a 4-H.P. high speed motor from any of the 
firms mentioned was as low as £48, which I believe was the 
price stated; even if it were, the addition of the ordinary 
discount would not bring the net price, which I gave for the 
Blow speed motor, up to £90 to £110, your correspondent's 
assumed market price.” 

I am obliged for the suggestion as to business resulting ; 
I may say, however, that like most other makers, my firm 
has as much work in hand as is convenient, and that as we 
already supply many readers of the ELECTRICAL Review, 


they do not require enlightenment on the subject. Further, 


my contributions to correspondence columns are not intended 
as advertisement. 

In conclusion, I would suggest to your correspondent that 
it is not quite fair to invent new conditions to suit his own 
arguments; he resembles the gentle Boer, in that he does not 
abide by the rules of war. When the British soldier is 
unexpectedly fired on by an individual who has previously 
been wearing the white flag of a blameless life he cannot 
decline further contest because his adversary doea not “ play 
the game.” Bat I can! iste 


Electricity Supply in London. 


IthinkI have read strong remarks in the ELECTRICAL 
Electri 


December 12th, 1899. 


- — — — 
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Signalling without Contact. 


I have no desire to evade Mr. Boult’s questions, My 
answers are :— 

1. By landmarks, the presence of which can be felt even 
in a fog, such as bridges, cuttings, embankments, tunnels, 
points, catchpoints, stations, signal-boxes, sidings ; by the 
feel of the road; by calculation and jandgment. —^ — — 

2. A driver is supposed to know where a signal should be 
Been, but he is not expected to know whether it is at danger 
or at allright. The fogman with his hand-lamp and 
detonators repeats to the driver the position of the arm. 

8. In the absenoe of a detonator, and in the absence of 
the fogman’s green hand-signal at the point when it should 
be seen, the driver assumes that the signal is at danger. 

4. I have not intentionally set пр praise of the old method 
as a criticism of the new. What have tried to point out is 
that the old system has not received fair play. It is not 
dangerous, barbarous, and irregular; a driver does not 
blindly trust to the detonator. The old method is a good 
one, and gives excellent resulta. I Бате not said it is the 
best that can possibly be devised, but it will take a lot of 


g. 

5. A driver can read signals on tha road, and at the same 
time keep a look ont on his own road, on the opposite road, 
and look out for tail lamps and obstructions. 

6. On every trunk line. I am sure Mr. Boult is suffi- 
ciently intimate with railways to know that there are many 
large station yards where the signal boxes are often not more 
than one-eighth of a mile apart. 

I am sorry I have failed to drive home my points about 
the route indicators and single line signalling, but, after all, 

haps these are refinements which would bs settled after 
the general principle of Mr. Boult’s system had been accepted 
or otherwise. 

In conclasion, I should like to add that if the present 
system is to be superseded, I am prepared to give it as my 
opinion that Mr. Boult has got hold of the right principle. 
However, I think the system he has bnilt up will require 
considerable modification before it is generally acceptable, 
and if Mr. Boult should not be too closely attached to his 
system to see anything in it but perfection, I should be 
pleased to indicate to him the lines on which I think he 


might prooeed, in order to give, not an ideal systen of rail- 


way signalling, but a practical fog signal. 
C. M. J. 


[We have received a letter from Mr. J. W. Still on the 
subject of Tested Lamps,” which appears to have been 
roughly and inaccurately copied; we should be glad if Mr. 
Still would let us know his address, in order that we may 


obtain а correct version.—Eps. ELEC. Rev | 


THE ELECTRIC LIGHTING OF HEREFORD. 


No small historical interest attaches to this ancient city on 
the Wye, which yesterday switched on its electricity supply 
with due formality. Quoting from an interesting account 
of the city and its lighting, prepared by Mr. J. Parker, the 
city engineer — 


Hereford was the capital of Mercia during the Heptarchy, and was 
fortified by Athelstan with walls and six ки. In 1055, Griffith, a 
Welsh king, defeated Ranulph, slew the bishop, seven canons, and 
the inhabitants indiscriminately, and burnt the Cathedral and city. 

Stephen is said to have been crowned in the Cathedral, and durin 
his reign the castle was constantly the scene of pillage, massacre an 
conflagrations. From its close prcximity to the Pancipality it has 
always been exposed to the inroads of the Welsh, but within recent 
years these invasions have consisted of nothing more formidable than 
armies of ponies and droves of cattle, for which the extensive cattle 
ше ошон a convenient outlet to the other large centres of 

ulation. ЖР 

he bishop's see was created in the time of Penda, King of Mercia, 
A D. 680. Ethelbert was murdered here at the instigation of Offa, 
who, in expiation of his crimes, built the Oathedral, which was 
sub-equently rebuilt by Bishop Athelstan in the eleventh century, bat 
burnt by Griffith, а Welsh prince; the present Oathedral was com- 
тепсей in д.р. 1107, and added to by other prelates from time to 


time. 
The library contains some rare manuscripts, and a map of the 
world said to be the oldest in existence. 


e^ 


In Saxon times the bishops exercised civil jurisdiction, possessing 
many rights, taking tolle, &с. The firet Obarter of Incorporation 
dates from 1189, and was granted by Richard I. Та 1982, the title 
of chief magistrate was changed from bailiff to that of mayor. 

It is recorded that before the conquest of Wales, any alderman 
found riding without an attendant at a distance exceeding seven 
miles from the City was liable toa heavy fine, the chance of his 
capture by the Welsh, involving the risk of heavy ransom being 
demanded for his restoration. сл | 

In 1774 а special Act of Parliament was obtained for paving, 
cleansing, and lighting, the rate not to exceed 1s. 

In 1816 another Act was passed for the above purposes and also 
for establishing markets. 

The history of improvements in lighting repeats itself. Early in 
the century it appears that strong opposition was encountered to the 
introduction of gas; so at the close of the century the electric light 
could not be adopted without much opposition, considerable mis- 
representation and some prejadice being overcome. 

In 1820 a private company was formed for lighting the City with 
g**. at a cost not exceeding that of oil; the capital not to exceed 
£6,000. To this there was much opposition by tbe tallow chandlers 
of the Ойу, one of whom declared at a town’s meeting. That if the 
City discontinued using Russian tallow, there would bs no sailors 
for the Navv, and we should be invaded.” Zo strong was the 
opposition that at а meeting of the Town Oommissioners, held on 
December 18*h, 1821, the following resolution was passed :— 

“ [t is the unanimous opinion of this meeting that the City should 
not be lit with gas.” 

This unanimity evidently began to decline, for at a meeting held 
on December 24th, 1822, it was— 

“Resolved to light the City with gas, provided it can bs done at 
the same price as with oil.” 

The Act of Parliament was obtained in 1834, and Hereford lighted 
with gas in 1826. The City has not yet been invaded, as was pre- 
dicted by the worthy tallow chandler. 


The Town Oouncil acquired the gas works in 1872, and 
erected new works soon after; further additions have been 
made, bringing the whole capital coet at the present time up 
to nearly £114,000. Doubtless the success obtained with 
gas has encouraged the Corporation to carry out the present 
undertaking. 

The Corporation aud City Magistrates having assembled 
in the Oonncil Chamber at the Guildhall on Tuesday, the party 


: formed a procession to the 5 Works, where the Mayor 


having started the machinery and switched on the light, 
formally declared the works open in a short speech. 

An adjournment was then made to the large room in the 
Market Hotel where luncheon was provided by the Mayor. 
The guests & num bared between 70 and 80, incladiug 
Sir Н. Oroft, Sir James Rankin, M. P., Mr. Radcliff» Cooke, 
M.P., the members of the Corporation and the principal 
consumers. 

The toasts included the following:—'*The Mayor and 
Corporation and success to their new nudertaking,“ pro- 
posed by Mr. Radcliffa Cooke, M. P.; “The Engineers,” 
proposed by Councillor Hewitt, and responded to by Mr. 
John Parker (City Engineer) and Mr. Stuart A. Russell 
(Chief Eagineer of the Silvertown Company); “The 
Visitors,” proposed by Sir James Rankin, M.P. 

To commemorate the opening ceremony, a brass tablet 
was fixed on the wall of the engine room, stating that the 
works was opened on Dacember 14th, 1899, by the Right 
Worshipful the Mayor, W. J. Humfrys, Esq., while the fol- 
lowing names of the members of the Oommittee were 
appended :— 

Aldermen H. О. Beddoe, T. Oarver, T. Lianwarne, and J. R. 
Symonds; Oouncillors T. W. Olerke, J. Davies, and W. Hewitt; 
J. Carless, town clerk; J. Parker, A. M. I. O. E., city engineer; F. G. 
Poulton, electrical engineer. 


In the evening of the same day the Mayor entertained the 
whole of the Corporation employés to dinner at the Drill 
Hall, the party numbering over 250. : 


Fatal Accident.—At the resumed inquest on the body of 
A. J. Barnes, who was killed recently at the Metropolitan 
Electric Supply Company's Works at Willesden, the ju 
found a verdict of accidental deatb, but added a rider 
the effect that the machinery was not properly fenoed in, 
&nd that there had been negligence on the part of the com- 
pany in not protecting the machinery as provided for by the 
Act, and that greater supervision in the erection of machinery 
should be exercised by the Government. 

B 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Week nom Окс 137TH, 1898 вак npma Dro. 12TH, 1899. 


Adelaide . Value £44 Adelaide bi .. Value £19 

Auckland .. à T .. 115 ре Teleg. mat. .. .. 100 

Bombay  .. А m es 10 | Amsterdam iu we vs 60 

Boulogne m x M 83 Auckland ne € vs 58 

Brisbane  .. ke s m 13 Bangkok a s. .. 196 

Brussels. Teleg. mat. .. . 200 Buenos Ayres. Teleg. mat. 1,228 

Buenos Ayres. Teleg. mat. .. 519 Calais. Elec. batteries. ,. 60 

Calcutta ..  .. 62 ' Calentta .. .. „ З 

Christiania. Teleg. mat. 494 Саре Town .. 2 “> 259 

Colombo 2 ee 50 | Chinde. Teleg. mat. .. 611 

is Teleg. mat. 1,997 Colombo. Teleg. wire s 84 

з » cable .. 8% Constantinople. Teleg. wire .. 85 

Durban e. oe 25 | Copenhagen. Teleg. mat. 180 

Gothenburg бә T 88 Durban ЕА às 677 

- Teleg. cable 308 is Teleg. mat. 3,203 

Hamburg .. s а 985 East London я as T 14 

Launceston. Elec. meters . 100 Fremantle T е wi 20 

Liban. . nis Ke T ee 45 Hamburg .. ха EM .. 406 
Madras Я га wf 64 РА Teleg. mat. .. 290 . 

Melbourne .. bes 2s .. 533 | Hong Kong.. za - 180 

North Atlantic. Teleg. cable.. 4,00 | Kobe "A 106 

Ostend "DERE $i д 51 | 5s Teleph. cable 896 

Otago e 5-0 „ 63 Liban. 85 

Penang e PN "m .. 58 ; Melbourne 88 

Port Elizabeth. Elec.cable .. 168 | Odessa ve - .. 151 

Reval.. - - Za is 48 Perth ve р - .. 250 

„ . Teleg. mat, 812 | Port Elizabeth. Teleg. wire and 

Rosario. Teleg. mat. 616 mat. vi T „> .. 322 

Rotterdam. Teleg. mat. 888 | Port Said " 20 

Rtockwell. Teleg. mat... 156 : Reval.. vs ká 24 910 

Sydney ia Е 991 Rotterdam. Teleph. cable 100 

Yokohama .. 170 Shanghai za zu 79 

Zanzibar 81 | Singapore .. zs 4 б 17 

Stockholm. Teleg. wire .. 810 

| Sydney a lex Bat Te: 98 

| Tokio " s 89 

" Teleph. cable 691 

Townsville .. vs T 45 

T Teleg. wire.. 920 

Trinidad  .. Vs P 46 

Wellington .. + xd 67 

3 Teleph. mat. 1,284 

Total pe £11781 ; Total £192,953 

Foreign Goods Transhipped. 

Brisbane. Telep. apprts. Value 909 

Melbourne. Elec. motor v 9 

Yokohama. Teleph. apprte. .. 68 

Total . £981 


. Bankruptcy Proceedings.—A receiving order has been 
made, on a creditor's petition, sgainst W. Dalz'ell (W. Dalziell & Oo.), 
electrical engineer, Newcastle-on-Tyne. 

The first meeting of creditors and public examination in the 
failare of W. Rowbotham, electrical engineer, Teddington, are to be 
held on Décember 15th and January 9:h respectively—the former at 
. 24, Railway Approach, S. E., and the latter at the Court House, 

Kingston, Sarrey. В 

In the failure of Н. L. Howard (Thompros, Howard & Oo.), 
. electrical and mechanical engineer, York, similar prcceedings will 
take place at York on December 19th and January 5th respectively. 
Notice is given in the London Gazette of intended dividend in the 
" ease of W. A. Charles and J. S. Blackwell (Central Electrical and 
Engineering Company), Leicester and London. December 22ad is 
. the last day for receiving proofs; trustee, W. M. Richards, 22, Belvoir 

Btreet, Leicester. | 

A sifting of the London Bankruptcy Court was held last week 
before Mr. Registrar Hope for the public examination of Edward 
Canning Glass, electrical engineer, lately carrying on business at 
6 & 7, Navill’s Court, Fetter Lane, E. O., under the style of George 
Forrest & Bon. The accounts show liabilities £1,098, and no avail- 
able assets. In the course of his evidence the debtor stated that he 
purchased the business in 1896 for £2,000, and he had since spent a 

further £2,300 in extending it and putting down new plant. The 
business was still being carried on, but witness had no interest now in 
it. His sister Lad lent him from time to time sums amounting to 
£3,000, and in November, 1898, being unable to continue for want of 
farther capital, he transferred the business to her in payment of the 
debt. Witness ascribed his failure to loss sustained in connection 
with the business, interest on borrowed moneys, and excess оѓ 

personal expenditure over income. The examivation was concluded. 

Notice of intended dividend is given in the case of A. G. Inrig 
(Globe Electrical Company), electrical engineer, Victoria Park, 
London. Decembar 27th is the last day for receiving proofs. Mr. 


Е Н. Hawkins is the trustee, and bis address is Offices of the 


Wholesale Traders’ Asscciation, 3, Barbican, E C. 


Liquidations, Dissolutions, &c.—At meetings held on 
October 30th and November 16th, the Bournemouth and District 
Electric Supply Company resolved to wind up voluntarily, and 
appointed Messrs. A. Н. Sanderson and Н. В. Renwick, liquidators, 
to carry into effect an agreement with the Bournemouth and Poole 
Electricity Supply Oompany, Limited. 

Creditors of Vril Launches, Limited, should send particulars of 
debts, &c., to the liquidator (Mr. A. L. Dickinson, 19, Coleman Street, 
FE. O.) by January 23rd, 1900. 

A petition for winding up the Рі ‘on Electrical Company, Limited, 
(presented by A. Vandam and T. H. Marsh, trading as A. Vandam 
and O^.) is to be heard before Mr. Justice Wright on Decembar 20th. 

A meeting of the Northern Electric Wire and Cable Manufactur- 
ing Company will be held at Barum House, Harrison Road, Halifax, 
on January 17th to hear an account of the winding up from the 
liquidator, Mr. J. E. Whitham, 


Westinghouse Direct Current Switchboards. — Th 


offices of electric current are multitudinous, and its manipal- 
tion constantly assumes complex proportions, which make à 


extremely difficult to standardise the manufacture of switchboarts, 
but this task has been grasped by the Westiaghouse Electric ам 
Manufacturing Oompany. Fig. 1 shows the front and fg.* 


Ета. 2.—ивтгнаносви Dranor CURRENT BWIrTOHBOARD. 
. Rear View. 


the rear of a five-panelled Westinghouse switchboard for diet 
current lighting and power, erected at the worka of tbe PS ` 
Gate Steel and Iron Company, Liverpool The 
Westiaghouse practice is well illustrated by this switchbert 
which is for 250.vclt service, but the type provides for 9 
requirements usually arising for potentials not exceeding 750 wb 


* — і 


— f —— „ АЙ 
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The two panels to the left of fig. 1 control the two generators which 
are run in multiple, the middle panel is for the load, and the two to the 
right are feeder f The first generator panel is equipped with a 
single-light bracket, lamp and shade; an ammeter; a single-pole 
circuit breaker; a voltmeter plug receptacle; a triple-pole witch. 
The rheostat panel carries the resistance box, contacts and contact 
arms. The second generator panel provides for the operation of the 
other generator. The load panel carries an illaminated dial ammeter 
and an illuminated dial voltmeter, which swing on a hinge and can 
be readily seen by the operator when adjusting the erators for 

rallel running. The first feeder panel con A le bracket, 


plant, panel trolling generators and feeders can be 
added to the switchboard without interfering with the ssrvice. Fiat 
conducting bars are used to connect the different inetruments and the 
switches mounted upon each panel; each of these bars is of 300 
amperes capacity. For very heavy currents a larger unit bar is used, 
a ventilating space being left between successive bars. The connec- 
tions for the bus bars are arranged on each panel, and can be attached 
without difficulty. The Westinghouse standard adjustable jaw 
switches are used. The range of the ammeters exceeds the normal 
ra of the corresponding ls from 25 to 50 per cent. The 
swi , Circuit breakers and all connections and terminals, carry the 
currents F gua gis! to their normal ratings continuously for an 
indefinite period, and without dangerous rise of temperature will carry 
temporary overloads not beyond the range of adjastment of the circuit 
breakers and the scales of the ammeters. The range of adjustment 
of the circuit breakers varies somewhat between the different sizę:6, 
bat in between 


to 600 000000 

трете". A 

a к ddl тн exceeding ses are not moun 
Bulloch's. — The Bullock Electrical Manufacturing 

Oompany, of Cincinnati, whose motors and are well known, 


were compelled by increasing business to build new works in 1898, . 


and these were oocupied in January, 1899; but we are given to 
understand that the present prospects point to still 
further enlargement very soon. The company is now 
making electric street railway generators up to and in- 
cluding 800 xw. Thess generators possess new features 
among which may Ыз mentioned a scheme for oscillat- 
ing the brush holder mechanism in a direction parallel 
with the shaft. The movement is very slow and results 
in constantly changing the line of travel over the 
commutator face, and thus removes all tendency to cut 


y of an armature in a belted generator 
uced by the electro-magnetic device used 
"à the end of shaft on rotary transformers, and which 


possible to remove one or more armature coils should 
repairs be necessary. The armature coils are made of 
continuous bars of copper without joints between the 
commutator connections, which materially adds to the 


insulated, pressed and baked, before being р on 
the core, no additional core insulation being necessary. 
All armatures are thoroughly ventilated b perpen- 
dicular to the shaft through which the air rushes when 
the machine is in operation. A liberal rating permits 
of constant operation af fall load with low temperature 
rise. An 800 xw. machine recently supplied to the 
Oakland Rapid Transit Company, of nd, Oal., is 
shown in fig. 1. Tois machine operates ata speed of 
80 revolutions per minute, and at this speed develops 
550 volts at no load. It is over-com ded for а rise 
of 50 volts at full load making the f 
In fig. 2 we show a 28-inch swing screw cutting engine 
lathe driven by Ballock" "N" motor. As will 
be seen, the motor is placed on the spindle in 
the head stock, taking the place of the cone pulleys. 
The armature т is built directly upon the hollow 
variable speed оош, the motor la gira a prenter rango 
variable s e motor is given а ran 
of speed, without loss of torque, than ordinarily 
given by the cone pulley, having 16 speeds in either 


direction including the back gear. The controller is 
poar the leg of the lathe d under the 
ead , and is operated by a splined s running 


along the bed of the lathe, and a handle which travels 
with the carriage. Theslowest speed is 60 and the highest about 
250 revolutions. 


Brockie-Pell Are Lamp, Limited.—We are informed 
that in consequence of the great demand for their patent Brockie- 
Pell arc lamps this company will shortly be removing from Tabernacle 
Street to larger and more suitable premises in Worship Street, 
Finsbary, Ю.О. Amongst the orders on hand are arc lamps for the 
street lighting of St. Pancras, Shoreditch, Poplar, Gloucester, Stirling 
and South Shields. The arc lamps employed in connection with the 
Greenock electricity undertaking just completed were also supplied 
by this company, 


Catalogues and Lists.— The British Westinghouse Elec- 
tric and Manufacturing Company, Limited, of Westinghouse Build - 
ing, Norfolk Street, Strand, W.C., send us copies of their " November, 
1899," lists as follows:—No. 1,000, polyphase induction motors; 
1,001, belt-driven railway generators; 1,002, generators and rotary 
converters for electrolytic work; 1,003, direct current engine type 
generators for lighting (125 volts); 1,004, direct current ditto for 
тач зг Фо. (250 volts). All of the lists are excellently 

us г 


Та а new catalogue just issued by the United Asbestos Company, 
Limited, the whole of the various branches of the company are, for 
the first time, brought together into one volume. These embrace 
ia { hp расо arf o every ie о for 
m purposes; lubricants; boiler and pipe coveringsin various 
forms; and engineers’ sundries. Among the latter will be found 
мап кк specialities as well as all those ordinary stores, tools, and 
requisites which are an everyday necessity to the steam user. Packing 
and jointing materials are exhaustively treated. These cover not 
only the asbestos in all its forms, but rubber, gutta-percha, fibre, 
canvas hemp, metallo packings, &., facilitating selection of 
whatever special packing or jointing materials are best adapted to 
the particular requirements of the customer. This company has 
held Admiralty contracts for 14 years in succession. 


The Universal Electric Supply Oompany, of Manchester, have 
sent out a new edition of their illustrated price list of electric bells, 
alarms, medical coils, cycle lamps, and sundry electrical fittings and 
accessories for lighting and other work. | 


Messrs. A. J. Beaumont & Oo., of York, send a small pamphlet of 
their projectors and arc lamps for theatre, stage, cinematogtaph nud 
other scientific purposes. 


Exhibition in Crete.—It has been arranged to hold an 
international iadustrial and commercial exhibition at Canes in April, 
1900, under the nage of Prince Gorge of Greece. The obj:ct 
of the exbibition is to promote both import and export trade. Mr. 
Arthur Gobiet, Prague-Karolinenthal (Böhmen), has been appointed 
manager of the exhibition. A committee, which consists of members 
of the consular body snd other distinguished representatives of 
Oretan trade, is presided over by Mr. D. Constantin M. Foumis, 
Ohancellor of Finances to Prince Gorge. 
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Foreign Competition.—The ninth annual dinner of the 
officials and foremen employed by Messrr. John Fowler & Oo, Limited, 
at Hunslet, was held on Saturday at the Great Northern Railway 
Station Hotel, Leeds. Mr. W. Fowler, in responding to a toast, 
alluded to the competition of the United Btates and Germany. He 
was told that they were going to have a lot more competition from 
Germany, but he was not very much afraid of it. If they still did 
the work well and kept up their character, tbey would not be beaten 
either by the Germans or the Americans. If the employed and the 
employers were united in the common interest, they would have no 
need to fear, Only they must get their work ont ouickly and well. 
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The Americans were proud of the fact that they paid the highest 
wages with the lowest total cost of production of any country in the 
world. They ought to aim at that themselves. The Americans were 
also proud because they had sent some locomotives over here, but he 
did not hear a very good account of them. The secret of the expedi- 
tion with which the Americans turned out work was the vigorous use 
they made of labour-saving machinery. The more talent and skill 
we showed in this matter the better it would. be for everybody 
concerned. In to another toast, Mr. Hddison said that they 
might depend upon it that the battle for engineering supremacy was 
about to begin, and we should have to fight our way along with other 
countries. The system of standardising the products of machinery 
was coming very much to the front, and it wasa matter they ought 
to pay attention to, together with the organisation of shops.—Mr. 
R. H. Fowler also responded. Lust year they made a new type of 
engine for electric lighting, and they had just supplied a large engine 
to the Leeds Oorporation. It was running very satisfactorily. 


Hereford.— Messrs. Read & Jenkins, of Hereford, who 
have been busy during the last three months on installation work 
here, have secured contracts under the Corporation for the lighting of 
the new е] works and the Markets, also the wiring of the 
Shire Hall for the Herefordshire County Oouncil. They are putting 
in a complete installation a£ the Green Dragon Hotel and are aleo 
fitting up several business premises, shops and private residences, &c. 


SsImony v. Pitard.—In the Westminster County Court 
on Thursday last week, Messrs. Salmony, electrical engineers, sued 
Mr. Pitard for the cost of some electrical fitting. Defendant said 
tbe fitting was delivered to bim for the purpose of mskiog others 
like it for tbe plaintiffs It was necessary to take it to pieces and 
send those pieces to different firme for making. This was done, and 
with the exception of the parts tbey themselves made, tbey had not 
any other porti: n of the fitting. The estimate was too high so that 
they never obtained an order. There was no contract to pay, and it 
was not ueual to pay for things sent in this way.—His Honour said 
there was no contract to pay, and plaintiffe’ clerk was not able to do 
more than produce a book showing the delivery, and Mr. Pitard said 
no account was sent bim until nearly two years after.—Judgment 
was given for the defendant. 


Smoke Persecution.—At the Bow Street Police Court 


on 7th inst. the Metropolitan Electric Supply Company, Limited, 
were summoned before Mr. De Ru“ zen for allowing the chimney at 
their electric lighting station in Sardinia Street, Lincoln's Ion Fields, 
to send forth black smoke in such a quantity as to be a nuisance on 
the 23rd and 24th ult. Mr. Muir said the defendants bad taken 
every precaution to prevent nuisance. They had entered into a 
contract with a well-known firm to supply them with smokeless coal 
under any circumstances; but owing to the enormous demand for 
coal of this class in consequence of the war in South Africa, an 
inferior article had been sent in. The defendant company strongly 
protested, and after buying coal of the proper quality from other 
persons were supplied with coal of the specified quality from their 
own contractors. He knew that a penalty must be imposed, but the 
defendants had done sll in their power to comply with the Act, and 
he thought that the circumstance he had mentioned was cf a miti- 
gating character.—Mr. De Rutzen: The public have a grievance 
against you. You have apparently a grievance against the coal con- 
tractors. I have nothing todo with that. I must order the defendants 
to abate the nuisance and pay £2 2s. costs. 


Theatre Lighting.—Mesers. Sax, Slatter & Co. have 
carried out the electric light installation and fittings at the newly- 
erected Holloway Empire Theatre of Varieties. 


Trade Announcements.— Messrs. Wilhelm & Co. have 
removed from 11 and 12 to 3, Westmorland Buildings, Aldéragate 
Btreet, E.C. 

Messrs. Detler Bros. bave removed from 27, Leadenhall Street, 
E. O., to larger and more convenient premises at 25, Laurence 
Pountney Lane, E. O. 


Woodhouse & Rawson United.—But for the following, 
which appeared in the Financial Times of 7th inst., we should have 
continued under the impression that the last had been heard of 
Woodhouse & Rawson United :— 

Bir,—Can anybody tell me anything about the estate of Woodhouse & Rawson, 
Limited, or give me the name of someone whocan? Iam sorry to trouble you, 
but I have heard nothing of tbe matter since June 95th, 1897, when I had a 
notice from the Official Receiver to say that he bad £104,000 in hand, and that 
he was going to apply for his release, and that if I had any objection to his 
release, I must notify it to the Board of Trade. I suppose he got his release in 
due course, but he might have told us what he did with our money.—I am, &c., 


A DEBENTURE Holder, 
December 5th, 1899. 


Workmen’s Compensation.—At Paisley a decision has 
been given by Sheriff Henderson in an action taken by a joiner, 
residing in Stockton-on-Tees, against Messrs. Paterson, Cooper & Oo., 
electrical engineers, Paisley. Pursuer was employed in erecting the 
woodwork in connection with a contract which they held for putting 
in an installation of electric light into an unfinished ship which had 
been launched from the yard of Sir Raylton Dixon & Oo., Limited, 
at Middlesborough. He fell down an opening in the ship's deck and 
fractured his pelvis, and the action was raised under the Workmen's 
Compensation Act. Defenders urged that the employment at which 
pureuer was engaged at the time of the accident, not being an 
employment to which this Act applies, they should be assoi!zied with 
costs. His Lord+hip held that pursuer was at tbe time when he was 
injured employed in working in а factory in the sense of the Act. 
He accordingly found defenders liable to pursuer in compensation for 
his injuries, bat in the respect that their extent and the probable 


duration of pursuer's incapacity to work have not yet been ascertained, 
continued the cause on the roll until such time as the same should be 
reported on. 


ELECTRIC LIGHTING NOTES. 


Alfceton.—aA committee of the District Council has been 
gathering information on the subject of electric lighting, and has 
ucted an engineer to report on the matter. 


Ballycastle.—The District Council have the question of 
electric lighting under consideration. 


Bangor.—The City Council bas decided to confirm an 
agreement with the National Electric Wiring Company, dealivg with 
the free wiring of premises for electric light. 


Bath.—The half-yearly report shows an increase of £111 
in the income for the six monthe ending September 30th last, as 
compared with last year, and a deficit on the whole of about £1,300. 


Beverley.—The Town Council intends to obtain expert 
advice as to the adoption of electric lighting within the borough. 


Bolton.—Some inconvenience has been felt at Bolton 
lately through a temporary failare of the electric light. At the last 
meeting of the Borough Council the chairman of the Electricity 
Committee stated that the mains had been overloaded in some dis- 
tricts to the extent of 50 per cent. He asked for tbe consideration 
of consumers on that account, adding that the additional plant now 


being laid down would relieve the pressure early in the new year. 


Bradford.—The Council has adopted the recommenda- 
tion of the Electricity Committee to accept Mr. Gibbinge's resigna- 
tion from March 31st next, and will advertise for a successor at 
£500 per annum. The recommendation retaining Mr. Gibbirge as 
consulting engineer is, it appears, to be fartber considered by the 
Oommittee. It is proposed to retain him until a qualified successor 
is appointed, | | 


Brecon.—The Town Council on Tuesday affixed its seal 
to a memorial to the Board of Trade for a provisional order. 


Cardiff.—At a meeting of the Town Council on Monday 
it was stated, with reference to the action brought by the Oorpors- 
tion against Mesers. Ferranti, that the sub-committee was prepared 
to settle the action on the payment of £2,500 and costs. The action 
was d ripe for trial, and £1,500 had been paid into Oourt by the 
defendants. 


Cheltenham.—The Town Council is about to obtain the 
sanction of the Local Government Board to a loan of £17,500 for 
electric lighting extension purposes. 


Chichester, —Mr. Price, of Portsmouth Electricity Works, 
has submitted a report to the Chichester Town Oouncil on a scheme 
for the establishment of a refase destructor, electricity worke, and 
waterworks pumping plant near the city, which has been prepared 
by Mr. J. B«unders, the city surveyor. The estimated expenditure 
on the electric lighting department ie £22,000, and Mr. Price antici- 
pates an immediate annual profit of £167, while he strongly recom- 
mends the adoption of the scheme as an admirable one. 


Deal.—The District Council bas under consideration the 
uestion of supplying electricity for lighting and traction in the 
ot. 


Dumfries.—The Provost’s Committee of the Town 
Council has decided to mske inquiries from other burghs concerning 
the cost and working resulta of electric lighting. 


Durham.—The City Council has approved of the sealing 
of an agreement between the Ocrporation and the representatives of 
the County of Durhsm Electric Power Distribution Oompany for the 
transferring of the electric order.to that company. 


Easibourne.—A Local Government Board inquiry was 
held on the 7th inst. by Ool. A.J Hepper, D.8.0., R E., with respect 
to an application by the Corporation to borrow the sum of £88,635 for 
the purcbase of the electric lighting installation of the borough. The 
town clerk, in stating the case for the Corporation, said a resolution 
was passed by the Council on August 2nd, 1899, to apply for sanction 
to borrow the sum of £82,135 for purchasing the undertaking. О! 
this sum £80,135 was for the purchase, £2,000 compensation fo 
officers, and £6.500 had been added for new plant and machinery. 
The subject bad been before tbe Oouncil since 1897, when they 
instructed Mr. Hawtayne to ascertain the cost of providing electric 
light for public pu in the borough. Whereas the Corporation 
lighting bill was then £5,923 per annum, Mr. Hawtayne advised them 
that to put down their own plant for light equal to that then received 
would cost £3,671 per annum, which would result in a considerab!e 
saving per annum on the lighting of public baildings and lamps. A 
provisional order, both for public and private purposes, was obtained, 
and negotiatione were entered into with the company for the purchase 
of their undertaking. At first there was considerable difference 
between the company and Corporation, but the former ultimately 
agreed to come to terms. The company's profits for 1898 amounted 
to £4,574 5з. 6d., and they had based their calcul tions om an 
18-yeare’ purchase. The gross profits of the company in 1896 were 
£3,141, in 1897, £3,619, and ia 1898, £4,574, and for three-quarters of 
the present year the profits had been £1,164 more than for the corre- 
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sponding period of 1898.— Mr. Allcock subsequently pointed out that 
the estimated increase in the profits for 1899 over 1898 would be 
between £1,700 and £1,800.—P.oceeding, the town clerk said that 
notwithetanding the high charge of the company, namely, 71d. per 
unit, which they thought could and ought to be reduced to 5d. or 64., 
even if this reduction took place, there was every reason to believe 
that the increase in the profits would not only be maintained, but be 
still farther augmented. There was a small amount of opposition to 
the proposal. 


Dandee.—The electricity rental from May 15th to the 
present date amounted to £2,824 133. 5d., showing an increase com- 
ared with the same period last year of £697 Os. 4d. Daring 
ovember the number of new consumers had been 30, the number of 
new lamps connected 1,773, the units generated 115,000, tne coal used 
372 tons, or 7:24 lbs. per unit generated. Exhaust pipes were 
нса to ba procured from Messrs. Cooper & Greig at 148. 4d. 
per owt. | 


Edinburgh.—The Electric Lighting Committee recom- 
mends the resident electrical engineer for an advance of £150 a year. 


Electrie Lighting in the Far East.—The East Chinese 
Railway authorities in St. Petersburg have just placed a contract 
with Mosers. Ganz & Oo., of Bada-Pesth, for the establishment aad 
equipment of a large contral power station at Port Arthar to supply 
the electrical energy for che lighting of the port and for the opera- 
tion of the dock cranes, &». 


Epsom.—The District Council has received a communica- 
tion from Messrs. Baker, Lees & Oo., giving notice that the Cobham 
Gas Company intends to apply to the Board of Trade for a pro- 
visional order to authorise the company to supply electricity within 
the whole of tne parishes of Cobham, Stoke d'Aoernon, and so much 
cf the parish of Byflset as lies to the east of the river Wey navigation 
canal, The matter was adjourned for a fortnight to enable the 
Oobham Paris: Council to consider the pro 

The Local Government Board has written to the District Oouncil 
sanctioniag a loan for £16,100 for the purpose of carrying out the 
electric lignting of the town, the money to be repaid in 25 years. 


Festiniog.—The District Council has decided to drop the 


proposition to apply for powers for electric lighting, and will 


Puce with a company which is already sapplying portions of the 
61106. 


Garston.—The opposition to the transfer of the Council’s 
electric lighting order to the Garston Electric Lighting Oompany 
has been withdrawn. It is stated that a company, “ practically the 
same as the lighting company,” has in hand a echeme for electric 
tramways, and the Uvuncil seems iaclined to favogr the keepiag of 
the two concerns under one control. It is proposed to construct an 
electrical line from O:ters pool to Garston, thus connecting with the 
Liverpool tramways. 


Gateshead.—The Town Council has received notice from 
the Oounty of Durham Electric Power Supply Company of its inten- 
tion to apply to Parliament for powers to supply electricity in balk 
to lighting authorities and others withia tne Poor Law Union of 
Gatesnead. The Tyneside Electric Power Oompany is also in 
negotiation with the Oouncil. 


Germany.—A large central station is approaching com- 
panci in the town of Essen. The plant, which is installed by 
: oe Lahmoyer & Oo., of Frankfort, will have a capacity of 

‚500 Е.Р. 


Glossop.— The Oorporation notifies in the London Gazette 
its intention to transfer the 1899 provisional order to the Urban 
Electric Sapply Company on specified conditions. 


Grantham.—The Town Council have adopted the recom- 
mendation of a committee to the effect that consent be given to the 
application of the Urban Electric Supply Oompany, Limited, for 
powers to supply electricity in the district. 


Heysham.—The Lighting Committee of the District 


Oouncil is negotiating with the Morecambe Electric Lighting Oom- 
mittee for the supply of electricity in Heysham. 


Howth and Sutton.— Oa Thursday last week, Dr. 
Edgar Flinn, Local Government Board inspector, held an inquiry 
into the application of the North Dablin District Council for powers 
to supply electricity in the districts of Howth and Sutton. The 
ratable value of the districts is £10,058, permanent population 
2,500, rising to 5,000 in the summer. Evidence was had both for 
and against, several ratepayers, including the Earl of Howth, 
favouring the use of oi lamps ! | 


Inverness.—The Town Council has resolved to introduce 
the electric light on the low tension system, as the radius to be 
covered will not extend over two miles. 


Leek.-—The District Council have received a report on an 
electric lighting scheme from Mesers. Burstall & Monkhouse. The 
cost of the plant is estimated at £9,300, exclusive of buildings, and 
the total cost at £13,000. 


Limerick.—The Board of Trade have postponed the 
consideration of the question of revoking the Oorporation’s pro- 
visional order for six months. 


Leith.—The Treasurer's Committee's report to the Town 
Council shows that the capital expenditure for electric lighting pur- 
poses to date amoants to £35,634, and that in view of the extensions 
which are constantly required it will be necessary to borrow a farther 
sum of £10,000. 


London.— In reply to several letters which have recently 
[рыч in the Times on the subject of interruptions in the supply 
of electricity in certain portions of districts of the Metropoli an 
Electric Supply Company, Mr. E. Ounliffe Owen, secretary of the 
company, has written to that journal, making the following explana- 
tion :— 

More than two years ago the company, finding it impossible to enlarge their 
енип stations in London, commenced the erection of large generating works 
at Willesden. These works have been equipped with machinery of unusual 
magnitude апа of the most modern construction, put owing to delays in the 
delivery of ironwork, they have only receutly commenced to run. When it was 
found that this delay might prejudicially affect a portion of the general supply, 
arrangements were made for obtaining help from a neighbouring undertaking, 
but this assistance failed when most required. The machinery at Willesden 
promises to give every satisfaction botn mechanically and electrically, but as 
only one of the three 3,500 1. P. engines is as yet in working order, it has not 
been considered prudent to work this machine to its full power. It is, however, 
confidently anticipated that the second machine will be available in the course 
of a few days. and the third machine very shortly. With the help obtained by 
the partial working of Willesden, the company would have been able to meet 
all their demands with satisfaction had it not been for the sudden stoppage of 
supplies of the best quality of Welsh coal owing, 1t is understood, to the require- 
ments of the Government for the South African transports. Every effort has 
been made to obtain deliveries regardless of cost, but practically without success, 
and the coal at present being received renders it almost impossible to maintain 
а proper pressure of steam at times of greatest demand. І am, in conclusion, to 
State that every effort is being made, and no expense is being spared, to restore 
an adequate supply, and it is confidently believed that this will be possible in 
the course of the next few days. 

Among other letters on the subject appearing in the Times is one 
from Z stetes,“ who ends tnus:—'" Ia conclusion, I should like to 
ask the secretary to state whether there is any, and if во, what, founda- 
tion for the rumour that the new cable connecting the local with the 
Willesden works has been found to be defective and to require re- 
placing, so that even if the machinery at Willesden were all in order, 
the supply could not be efficiently transmitted to London for months 

et.” 


To this the company’s secretary replies as follows:—''Ia reply to 
the question asked as to the condition of the mains which connect 
our works at Willesden with our London works, I am instracted to 
say that since tne time that the Willesden works commenced supply- 
ing current there bas been no trouble of any description with the mains. 
These mains are of ample capacity to transmit all the current which 
ш be generated at these works on the completion of the present 

ant. 

To this Zetetes again replies. He says that the secretary should 
have added a postscript “as to why the mains of ample capacity 
were not used to supply us from the Willesden works which have 
' commenced supplying current’ duriog the execution of these repairs. 
It will be noted that tne secretary does not say that there has not 
been any trouble with the cable, though he might easily have added 
that its insulation is perfect, and that there is no present expectation 
that any part of it will have to be replaced." He advocates united 
action on the part of consumers. 

The Paddington Vestry is threatening the Metropolitan Blectric 
Bapply Company with legal proceedings on acvount of the alleged 
frequent failares of the electricity supply in the parish. This district 
is now, we believe, being supplied from the new works at Willesden. 
No doubt things will ran more smootnly when time has been allowed 
for them to settle down. 

It is stated in the daily press that on the morning (7) of the same 
day, the Foreign Office, Colonial Office, and other Government build · 
ings in Whitehall suffered inconvenience from a failure in the supply 
- electric current. A short circuit on the main was located shortly 

ter. 


Loughton.—On the recommendation of the Gas and 
Electricity Oommittee the Town Council agreed to instruc: the gas 
manager to prepare the necessary plans and specifications in соц: 
nection with electricity supply in the borough. 


Much Woolton.— The District Council has had under 
consideration the application of the Liverpool District Electric 
Lighting pr a for power to transfer its order with respect to 
Much and Lit oolton and Allerton to a new company called the 
Garston District Electric Sapply Company. It was stated that the 
probable result of the trausfer would be that the charge for electricity 
would be reduced, because the new company would supply a mush 
larger area. Although the Oouncil did not pass any resolution, it was 
understood that no opposition would be offered. 


Plymouth.—The demand for electrical supply has in- 
creased so rapidly, that although the works was only opened in 
September last, it has already been found necessary to prepare a 
scheme for extensions of the plant and buildings to about double 
their present capacity. 


Poplar.—The Board of Works has approved of an 
expenditure of £4,370 on the buildinga of the electricity works in 
addition to the sum already sanctioned. 


Rawtenstall.—The Corporation has now under considera- 
tion the advisability of erecting electricity works in the borough with 
the view to the town being lighted by electricity. The conversion of 


the local steam tramways to electric traction is also being discussed. 


Redcar.—The District Council has adopted the recom- 
mendation of the Electric Lighting Committee to the effect that the 
District Council should borrow £10,000 for electric supply pur- 
poses. 
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Sale.—The District Council is discontented with the slow 
progress of the negotiations with the Manchester Oorporation with 


regard to the supply of electricity, and intends to consult the Btret- 
ford Oouncil on the subject. di 


Seaham Harbour.—The District Council has received а 
letter from the Oounty of Darham Electrical Power омет 
Company, stating that it was the intention of this company to 
powers to supply electricity in the Oouncil's district. 


Spain.—A company has just been formed at Bilbao, with 
a capital of £200,000 and with the title Ls General de 
Oentrales Electricas, to acquire and carry on as joint concerns the 
central stations in the towns of Torrevieja Real Sitio de Ban Loren s^, 
Escorial de Ab3jo, Nava del Rey, Medina de Rioseco, Lorca, 
Almaden Marchena, Arahal, Paradas, Cebreros, El Tiemblo, San 
Martin de Valdeiglesias, and Santander. 


Stirling.—The Police Commission has sppointed Mr. 
A. O. Hanson (27), Smithfield Markets Electric Supply Company, 
London, resident electrical engineer, at £200 per annum. 


Tiverton.—The Town Council, having considered a. 


report on the electric lighting question prepared by the borough 
engineer, Mr. J. Siddalls, has resolved to our its provisional order 
into effect at an estimated initial outlay of £6,000. 


Tonbridge.—The Electric Lighting Committee has 
decided to confer with Mr. Hammond with a view to his acting as 


мны engineer in connection with the proposed elcotricity 
works. 


Torquay.—The Corporation has received the sanction of 
the Local Government Board fora loan of £7,145 out of £10,000 
applied for, £200 being deducted in respect of rectifiers and the 
balance in respect of the central station. The Board is to be asked 
to sanction the balance, a statement showing the particulars of the 
excess expenditure over E22, 800, the amount of the original loan for 
the installation of the electric light having been supplied by the 
consulting electrical engineer. 

The electricity works are now almost fully loaded; the engineer 
bas been instructed to prepare a report on the necessary extensions. 


Tunbridge Wells.—On Friday last Colonel Hepper held 
an inquiry on behalf of the Local Government Board in regard to the 
pro new loans for electric light extension purposes. Tne town 
clerk explained that the present population of the borough was 
32,000, and it was proposed to extend the borovgh boundary by the 
inclusion of districts on the east and west. The total amount of the 
loan at present required was £25,000, and it was likely that as the 
b TE developed another loan would be wanted. The present out- 
standing loan for the borough stood at £368,640, and the electric 
lighting loans so far borrowed had been £40,000. The present appli- 
cation was purely for extension purposes, the lamps at present 
numbering 24,000. The electrical engineer, Mr. Boot, explained the 
machinery needed, and the arrangemente made, the cost of which 
would Ъз covered by the kın of £25,000, and there being no oppo- 
sition, the inquiry closed. 


Tynemouth.—The Town Council on Tuesday passed a 
resolution to borrow from the Public Works Loan Board the sum of 
£34,850 for the electricity works and the purchase of land. 


Walsall.—At a meeting of the Town Council on Monday 
the town clerk was instructed to make application to the Local 
Government Board for their sanction to the Council borrowing 
£15,000 for the purposes of the electric lighting undertaking, and to 
defray the cost of providing and erecting an additional engine and 
boiler, witk the necessary transformers, condensing and other plant, 
at the Wolverhampton Street generating station, in order to enable 
the Hlectaic Lighting Committee to meet the increased demand for 
current, which by the winter of 1900 will exceed the capacity of the 
present works. 

Mr. Brownhill chairman of the committee, explained that 
the demand for electricity had in one year increased by 50 per 
cent., with the result that the plant was now working at its 
capacity. 

Warrington.—The electric light is being introduced 
into the union workhouse at W The Guardians have 


arrington. 
accepted the tender of Messrs. Killick & Cochran, of Liverpool, to 
supply certain machinery, &c., at & cost of £510. 


West Bromwich.—The Council have approved a con- 
tract which the Electric Lighting Committee have entered into for 


the purchase of five acres of land for £1,250 for the site of the 


generating station. 


Whitechapel.—The Contract Journal says that four or 
five weeks ago the Whitechapel District Board invited tenders for the 
construction of a portion of the electrical supply station at Osbarn 
Btreet. Fourteen different firms tendered, and the tender of Messrs. 
Gnffiths at £4,950 was accepted. Mesars. Mather & Platt were also 
invited to contract with the Board for the supply of three new 
engines and dynamos of 275 Kw. capacity at the price already agreed 
to be paid (42,465 per engine and dynamo) by the Board under their 
present contract with that firm, but that no spare armature be ordered, 
and, if assented to by the company, tbat the necessary contract be 
prepared—total cost, £7,395. It was also decided that a contract be 
entered into between the Board and Messrs. Babccck & Wilcox, 
Limite d, for the supply of two new boilers, each capable of evapora- 


ting 11,000 lbs. of water per hour, at 180 lbs. steam pressure per square 
inch, and ons feed pump capable of discharging 10,000 gallons per 
hour at the above-mentioned pressure; in the event of Messrs. 
Babcock & Wiloox, Limited, being willing to enter into an agree- 
ment for such supply upon the same conditions as they are supplying 
boilers and feed pumps to the Board under the contracts which they 
entered into with this Boardin April last ; estimated cost, £2,660. 


Wigan.—The Council has empowered the engineer to 
with the arrangements for 


proceed the baths electrically. 
He is also to prepare estimates for wiring the municipal buildings. 


Yeadon.—The District Council has received notice from 
the Board of Trade that as the Oouncil has engaged an expert to 
advise it on the carrying out of the electric lighting order obtained 
in 1894, it would defer the consideration of the revoking of the 
order for a period of 12 months. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


amputated. Plaintiff had previously lost his other arm in a shoot- 
ing accident, hence the enhanced value of the one of which the 
tramway company deprived him. 


a consulting elec 


Cinque Ports.—The Dover Town Council 
Cinque Ports electric tramway scheme before it last week. 
town clerk reported that the suggestions so far as the scheme 
cerned Dover were that the line should be brought down Castle 
Castle Street, and into the Market Square, where it would 
Dover electric tramways, and thence run over the Maxton 
on to Folkestone. Phe town clerk added that it was an im 
matter so far as the Oouncil was concerned that anyone 
granted power to lay rails through the streets and obtain 


powers over the local tramways, thus п the 
would suggest that the surveyor and iment shoe 
consult Mr. В. Bellon, the Council's electrical 

a report on the matter. This course was adopted by the 
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Darlington.—The Imperial R desires 


to drop for the present about 44 miles of line w formed part of its 
original Darlington electric tramway scheme. The Oo 
however, does not seem to fall in with the and it last week 
notifled the company that it does not intend to in any way depart 
from the o Tramways met on 
Monday to consider the matter, and received a on from the 
Holmes, the 


Btockton genera but 
the local authoritios want extortionate wayleaves. The Light Bailway 
Commissioners recommended the promoters to take supply from the 


ty 
Darlington that if the Council 
lines being Bi down now, the pom snp шоу either drop the whole 
scheme or apply to the Board of 
station of their own in the town. 


Dover.—It is stated that in response to petitions from the 
working people, cars are to be run at special hours on the municipal 
electric tramways at a fare of a jd. over the three miles of track. 
The ordinary fare is a 1d. for the same distance, and this has realised 
a profit of £2,000 a year. 


Dublin.—In the Southern Police Court on Saturday last 
week, Mr. Swifte gave judgment in the case brought by the Oorpoga- 
tion against the Dublin United Tramway Company for not sanding 
the portions of the streets run over by the electric trams. Mr. 
Bwifte convicted on both summonses, and fined the defendants £5 and 
£10 coste in each сме. 

A span wire broke in College Green on 7th inst. It was вож 
removed, but not before a young man who was passing received a 
shock. 


Gomersal.—The District Council has passed a resolution 
assenting to the tramway scheme of the British Electric Traction 
Company, but assent to the Liversedge Council's electric lighting 
scheme has been withheld so far as rezards the lighting of any portion 
of the Gomersal district. 
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ia TELEGRAPH AND TELEPHONE NOTES. 


Litherland.—The Liverpool Tramway Committee have 
written to the District Council to the effect that they consider it 
desirable that they should come to some better understanding with 
the Oouncil before incurring the heavy dp eg ee incidental to the 
a of electric tramways within their district. An interview 

юп 


Liverpool.—An electric car collided with a cart оп 
Saturday. Results: horse down, cart overturned, driver fractured 
ribs and severe shock to system. 


tion approving of the proposal. The Council endorsed the Com- 
mittee's report, and will support the scheme subject to terms. 


South Staffordshire.— On Tuesday, at the Board of 
Trade, Sir Courtenay Boyle heard an appeal against an order of the 
Ligbt Railway Commissioners for the construction of tbe Bouth 
Staffordshire Light Railways, about 4 miles in lengtb, connecting 
with the Wolverhampton tramways. The objectors to the scheme 
were the Corporation of Wolverhampton, represented by Mr. Lloyd, 
О.О, the town clerk of Wolverhamptcn, and Mr. Pritchard, and the 
promoters by Mr. Sydney Morse and Mr. W. Sellon. Mr. Lloyd, Q O., 
said the objection was on the preamble of the order, on the ground 
that the provisions of the Light Railway Act had not been complied 
with. There were numbers of tramways within the borough, and 
amongst them was the Dadley and Wolverhampton line. The policy 
of the Oorporation had been, in recent years, to obtain control over 


| the tramways within their borough, and they were now negotiating 


for the purchase of those tramways. Negotiations had also taken 
place with the promoters of the South Staffordshire Light Railway, 
who had got the present light railway order against the opposition 


of the Corporation —Sir Oourtenay Boyle: But you have had a 


hearing before the Light Rsilway Commissioners, and how can you 


. object now ?—Mr. Lloyd: Because they have introduced junctions 
. which were not in the order before the Light Railway Oommis- 
sioners.—Mr. Morse: The line would be no use without these 


J 
onder the order to make a ph 
Oorporation Tramways, and t 
the consent of the 

made to the promoters 


anctions.—Bir Oourtenay Boyle decided that there was no power 
cal janction with the Wolverhampton 
erefore it could not be done without 
ration. If special application should be 
terwards, the Corporation would be heard as 


to whether junctions should be made, but there was no power under 
this order to make physical janctions with the tramways without the 
Oorporation’s consent.—Mr. Sydney Morse mentioned that the p:o- 
moters were supported by the Bilston and Coseley local authorities 


the contention of the Wolverhampton Oorporation.— Tae 


appeal of the Corporation was upheld, and any future negotiations 
5 the parties as to junctions mast be confirmed by the Board 
о А 


— 


Warwick and Leamington.— The Tramways Joint Sub- 


Jom mittee recommend: the respective Councils of Warwick aud 


sea rnington to exercise their powers with a view to the purchase cf 
he Warwick and Leamington tramway, and working the 


same by 


lectric traction, either T Corporations themselves, or under 


aso to a company. 


The Leamington Council adopted the report on 


Londay. 


o 


‘he British El 


WV orcester.—The City Council has now voted by 29 votes 
10 in favour of ting а lease of the tramways to a company. 
о Traction Company has been in the field for some 


ime past. 


- 
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South Lancashire.—Thbis tramway scheme was referred 
to ata meeting of the Worsley District Council on Monday. Ths 
General Parpores Committee reported that they had passed a resolu- 


j 
—— s " Cardiff Telephones.—Some correspondence has passed 


tween the town clerk and the Postmaster-General with reference to 
the taking over of the Post Office telephone system. A letter bas been 
received from the mansger of the Natioral Telephone Compeny 
calling attention to the reductions which they propored to make in 
the cbarges from January 1et next. The Postmaster General referred 
to the efforts made by the National Oompany to secure new tub- 
scribers, and, therefore, the question of the Corporation taking over 
the National system for the Cardiff area, including, if necessary, the 
Rhondda and Monmouthshire Valleys, was a matter of urgency. A 
special meeting of the Parliamentary Committee has been called to 
consider the question. 


Dover Telephones.—The Corporation has been invited 
to a conference of municipalities, called by the Municipal Oorpora- 
tions Association, to consider the question of the facilities for muni- 
cipal telephones under the new Act, and also to a conference 
of towns in Kent and Sussex, at Hastings. 


French Cable Projects. — The French Press is at 
present much exercised and grieved to find that, in communi- 
cating with the French colonies, in almost every case Eoglieh- — 
owned cables must be used. Various charges of injustice are 
brought against the English companies owning these lines, and as 
might be expected from the quarter from which these cbarges 
spring, they are not warranted by fact. That the need of a French 
network of cables is seriously felt, and is being taken up by 
ioflaential people, there can be no question. A well-supported projet 
de résolution was presented to the Minister for the Colonies, iaviting 
bim to study the question; and whea replying to M. Etienne in the 
Ohamber, the Minister, M. Deorsis, presented bis assurances that a 
Bill on colonial cables would shor:ly be submitted — Tue Bulletin 
Hebdomadaire des Postes Télégraphes et Teléphones, in ita issue of the 7:h 
inst., says: ‘Great Britain will probably have cause to regret the censor- 
ship that has been established to prevent South Africannews from arriv- 
ing in Europe. In Frar ce, as well as in Germany, public attention is 
becoming more drawn to the monopoly of extra European telegrapby 
which Great Britain possesses. On the 27th ult. M. Henrique Duluc, 
and several of bis colleagues in Parliament, brought before the 
Obamber cf Deputies a resolution to the effect that tbe Chamber of 
Deputies should invite the Government to immediately consider the 
state of telegraph communication now existing between France ard 
her Oolonies. The proposed Bill is acoompanied by documentary 
statements on the actual state of the French submarine telegraph 
system, and with these statements are others pointing to the urgent 
requirements of the country. These requirements may be shortly 
stated, taking them in theie order of importance and urgency, as:— 

„1. An arrangement for a line between France and Senegal. 

“2. The establishing of an independent system between Europe and 
Madagascar. z 

“3. The connection of French Indo-Obina with the lines of the 
Great Northern Telegraph Oompany. 

" And later— 

“1. The establishment of lines connecting Senegal with the French 
possessions of West Africa. 

“2, The constraction of a line from Iado-Ohina to Djibouti.” 

The Evening Standard of last Saturday stated that in the Chamber 
of Deputies (on the preceding day) a debate took place on the Colonial 
policy of France. M. Etienne, referring to the fact that all the 
submarine cables are in the hands of English companies, said this 
placed France in an inferior position, which was unworthy of her. 
It was indispensable that the country should have direct telegraph 
communication with the French colonies. Mr. Decrais, the Colonial 
Minister, interposing, said the Government would very shortly pre- 
вєп а Bill to Parliament concerning the creation of these lines of 
telegraphic communication. This announcement, which was heartily 
spplauded, would, M. Etienne declared, calm much patriotic uneasi- 
ness. 


Glasgow Telephones.— The town clerk of Glasgow bas 
sent to the Postmaster-General a general specification of the outline 
of a telephone system suggested for employment within the Glasgow 
telephone ares. 


Grantham Telephones.—The Municipal Journal and 
London states that Major-General Webber has been appointed ''con- 
sulting engineer for telephones " to the Town Council of Grantham. 


Imperial Telegraphic Communication.—At a meeting 
convsned by the Liverpool Chamber of Commerce on Monday, Bir 
Ed ward Sassoon, M. P., delivered an address on Imperial Tele- 
graphic Communication.” Since 1894 the Chamber has taken an 
active part in the agitation for a reduction cf the cost of cables to 
India and other parts of the Empire. It maintained that the 
reduction of rates to India should be 1s. per word. Half measures 
would not do at all. 

A resolution was passed recommending that support should be 
e to the action which the Imperial Telegraph Committee of tbe 

ouse of Commons proposes to take with the view of placing the 
important matter of communication between the United Kingdom, 
India, and the British colonies and dependencies on a footing com- 
mengurate with the greatly altered conditions of Imperial and colonial 
relations. The Mayor suggested that, in order to reduce Indian rates 
50 or 75 per cent., the Indian Government should guarantee cable 
companies against loss. | 

Sir Ж, A. Sassoon delivered an interesting spee:b, the following re- 
port of which is abstracted from a fuller report in Tuesday's Times. He 
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said that their presence was a protest against one of the most gigantic 
im positions to which, perhaps, any civilised community had yet had 
to submit. Fora great many years the burden of the excessive 
charges had been felt by all tbe constituent portions of the Empire. At 
the instar ce of Mr. Henniker Heaton, 50 members approached the Ohan- 
cellor of the Exchequer. It wae he who granted the subventions which 
had enabled the associated group of telegraph companies to acquire the 
powers which they had, and which enabled them to impose their 
terms upon а long-suffusing community. They laid the matter of 
onerous tariffs before him, and he expressed himeelf in absolute agree- 
ment with them, and admitted that, at any rate with regard to India, 
there is a very considerable grievance in the cost of te phic com- 
munication, and a good deal might be done in various ways to 
improve the position. He had an interview with the French Minister 
of Posts and Telegraphs, who assured him of his adhesion to 
the principle for which they were contending—vis., that the full 
inland rates of the two countries should not be exceeded. He gave 
the following instances of the charges he protested against. A good 
many m for India and even for Australia vid India were 
despatched through the landlines abutting on the Persian Galt, anda 
word to Fao, at the head of the gulf, cost 64d., but from there to the 
Indian frontier the charge went at a bound to 3s. 6d. London to 
Gibraltar, the same distance as Fao to Karachi, 34d ; to Vancouver, 
6,000 miles, 18. 64.; to Accra (Gold Coast), same distance, 6s. 3d.; 
to Alexandria, same distance, 1s. 7d.; to Perth (W. Australia), 
11,100 miles, 4+. 7d ; to Bombay, 6,300 miles, 4s. ; to Borneo, 9,500 
miles, 5s.; to Lagos, 5,200 miles, 7s. 1d.; to Tunis, 1,400 miles, 2d. ; 

to Bermuda, 2,900 miles, 2s. 6d. The w expenses were now 
20 low, thanks to the duplex and Morse systems, which economise 

time, that in Qaeensland they could telegraph 3,000 miles for 1d. 

Another instance—St. Petersburg to Viadivostock, 6,000 miles, 44d., 

whereas to Shanghai, a few hundred miles farther, they paid 5s. 

The charge to Australia only a few years ago used to be 9s. per word, 

but after the reduction to 4s. and 4s. 9d. per word, all the preliminary 
sacrifice of revenue was recouped in three years. In South Africa, 
the dread of competition brought aboat a wholesome change in the 
attitude of the ir Tm In the case of India, the telegraph com- 
panies, he said, held India paralysed in their grasp, so that, however 
willing the Indian Government might be to meet reasonable 
demands, it could not be done, as that Government was apparently 
the bond - ala ve of these all- powerful companies. Why had the Indian 
Government remained passive aud quiescent tors for so long ? 
Why was the landline connecting Constantinople with Osiro so inacces- 
sible to the public? Why were the Turkish landlines along the 
Euphrates Valley equally inaccessible to them ? If they could not have 

free trade in telegraphic communication, if they must suffer from the 
eff-cte of some necessary protection to the companies, let them not 
sitetill and, with folded hands, submit to this pernicious and all- 
absorbing system of bounty-fed lines and cables They were very 
much in the dark as to the nature of the conventions entered into by 
the associated companies with the Tu:kish, Persian, Egyptian, and 
Indian Governments; and the Foreign Office refased information, on 
the ground that the permission of the companies would have to be 
previously obtained. This permission did not appear to be forth- 
coming. What was it they were afraid of divalging to the public? 
Why all this sinister and nebulous concealment, if everything was 
plein and aboveboard? Was it right or proper thet on a matter 
aff-cting the welfare of their commerce, their shipping, and their 
industries, arrangements should be concluded and kept secret? They 
Were consequently driven to grope in the dark in their efforts to 
wrestle with powerful corporations thus bolstered up and protected. 
He instanced the strong position to which the companies had 
attained, and their disregard of the publia, interest. Before the 
Folkestone Chamber of Commerce he had referred to the breakdown 
of the cable between Delagoa Bay and Mcsambique—one of a system 
for which the proprietary company had received over £1,900,000 from 
the State in the shape of subsidies. This cable, although laid 20 years 
ago, had not been duplicated, and was interrupted from October 31st 
till November 15th last. A few days after its restoration came the 
news of another interruption of more than a week's duration 
between Aden and Zanzibar, to another unduplicated cable 
laid 20 years ago. Both of these were lines upon which they 
had to depend for the rapid transmission of news from the seat of 
war, and when these were interrupted they were only able to get 
news by the long landline through Natal to Oape Town, and so 
home along the West Coast of Africa cables, Were they not entitled 
to ask to what uses those public funds, so lavishly supplied, had been 
devoted? Was it understood that these subsidies were to be 
applied, however indirectly, towards buying out or ¢xpropriating 
accessible landlines in other parts of the world for the deliberate 
purpose of smothering and strangling competition, inatead of being 
employed to keep the cables so freely subsidised in a state of 
efficiency by timely duplication, so that in the hour of need they 

might be of service to the nation? The rates of the companies, 
though they were reasonable when the enterprise was in ite infancy, 
were now, in view of the phenomenal increase of traffic, wholly anti- 

quated and intolerable. With the awakening of tbe constituent 
elements of the Empire to the necessity of drawing closer together to 

the mother country, a demand had arisen for facilities for the trans- 

mission of messages of a social character. A good deal of the tolera- 

tion shown by the public towards these companies was undoubtedly 

attributable to the belief :—(1) that they were in possession of " all- 

British " cables; (2) that these cables were altogether beyond the 

reach of danger in time of war. He was afraid that the intelligent 

British publio bad lulled themselves into a false sense of security, 
for not only were these companies’ cables not “all-British,” they 

were not even mainly fixed on British landings, the bulk of them 

were switcned on at Lisbon, Madeira, 8t. Vincent, Egypt, Java, and 
other foreign territories, and, as regarded their vulnerability, he had 

pointed out in letters to tbe Times that several cables were 


our submarine cables in Mastern Walen Gi „оек cce lioe 
of the Military Intelligence Department, distinctly pointed on 
“ that in the event of our losing Egypt, or anything happening in ths! 


country averse to our interests, the Mediterranean cables to Australis, 
India, and the Hast generally would be cut at once.” This асл 
did occur during the bombardment of Alexandria. Во much (л 
these two pleas, The scheme which they proposed for immedut 
consideration, and for which they claimed their support, was not u 
ambitious one. А very simple way of overcoming tbe difficulties vn 
inted out in an excellent paper read before the Society of Arat 
E. O. Walker, O. L. B., who was lately in the service of the India 
Government Telegraph Department, and this project it was whic 
~+ +s -eian Тре map showed that th: 

——— 


or Burma, to any other part was za. pur Woru; w sus 
total of 8d. they bad to add the amount due for transit through 
Afghanistan, say, at most 44, and in this way they could hope 
to see the rate to India reduced to 1s. per word. This line woud 
meet the conditions of the Mesbed to Herat route, of the possibilities 
of which Lord Carson, from bis experience of the country, spoke 
favourably, as since the time of bis visit the Meshed line, which 
formed portion of the Persian landline system, had been connected 
with Merv, and thus with Kouecbk. Authorities wens-also united as 
to the facility with which the Persian Gulf cables, which formed 
such an expensive link in the chain to India, could be reinfarc:d by 
the estabhisbment of a landline from Snirag to Jank, in Persis, which, 
if erected (and its erection was estimated to cost about £35, 00), woald 
complete the overhead line from London to Caleatta, with the excep- 
tion of the short cable across the Ohannel. It was in this wy that 
they might hope to see the present high rates to India reduced. 
Having thus reached Burma at the rate of ls. per word, let them 
turn their attention farther Hast. Here they found that the Barmes 
lines reached down the Malay Peninsula as far as Mergin. А gap ct 
200 miles existed between this point and Penang, from whence s 
runs south to Durian Sarai, followed by a gap of 60 miles to 
Jelebu. From Jelebu the line to Malacca already existed, and a dis- 
tance of 150 miles from Malacca to Singapore was still unbridged. 
Thus, by the erection of some 450 miles of landline, Singapore could 
be reached for about 1s. 64. per word, provided that the Afghanistan 
line also were established. It was to the accomplishment of the 
project sketched out above that he earnestly directed their attention 
and claimed their support. All they asked for was fair play sod 
bare jastice, The fates were propitious, the arguries encouraging, 
and with their intelligent sympathy, aye, with their earnest, strenuous, 
and unfaltering support, they shou'd before long record a great ands 
beneficent triumph. 

A second resolution passed on the motion of Lord Darby was: 
That copies of the resolation be addressed to the Premier and other 
Ministers, urging that an early day be set apart for discussion in 
Parliament of the position of the telegraph companies in relation to 
the Government, with a view to remedying serious grievances, and 
that the members cf Parliament for Lancashire be invited to support 


this action." 


The Pacific Cable.—Last Tuesday the Times corte 
spondent in O:tawa telegraphed that considerable impatience й 
manifested by the Canadian press respecting the inaction of tbe 
home Government in the Pacific cable question. It is pointed ош 


- 


Com ж, up? ред fa gi m7 


! 
.— We notice that the Postal Commission of Wester 
АТА does поё appear to be entirely satisfied with the dien 
given by the Eastern Extension Company, if we are to judge by "m 
of the principal recommendations which they laid к, da 
Assembly; it rans as follows:—" Taat the Government approac bos 
Eastern Extension Telegraph Company with & view to impro 
the West Australian service, so as to remove the causes of complaint 
as to mutilation and delay in the transmission of cables. 


i il is 
ending Telephones.—The Reading Town Counc 
e: for E a ditional trunk line telephonic communication with 

London. There are at present two trank lines to Reading. 


(Continued on page 971.) 
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HEREFORD CORPORATION ELECTRICITY 
WORKS. | 


OwrNa to several applications having been made by private 
companies, in the year 1897 the question of applying for a pro- 
visional order for the electric lighting of the city of Hereford 
was considered by the Gas Committee, whose report in 
favour of such a step being taken was adopted; subse- 
quently the Finance and General Purposes Committee on 
December 14th, 1897; submitted to the Town Council a 
preliminary report by Mr. Т. L. Miller,. A. M. I. C. E., of 
Liverpool, estimating the cost of an installation to meet the 
present requirements at £24,196, including generating plant 
for 6,000 8-0.P. lamps connected, with the requisite feeders, 
distributing mains, service connections, and road work. 


Hewitt. 


tension system of distribution was the most suitable for 
Hereford, provided that a central site could be obtained for 
the generating station at a reasonable cost. 

After many inquiries it was ascertained that a plot of land 
near the Cattle Market was for sale, and in view of its central 
situation and exceptional suitability for the purpose, a pur- 
chase was effected at the satisfactory price of £1,650. 

The city surveyor was then directed to prepare plans and 
specifications of a scheme, the details of which were fully 
considered by a sub-committee consisting of the chairman 
(the present Mayor) with Alderman Symonds and Councillor 
Tenders were invited, and it was decided to accept 
that of the India-Rubber, Gutta-Percha and Telegraph 
Works Company, of Silvertown, to supply and fix the entire 
generating plant inclusive of boilers, engines, dynamos, 


ENGINE Room, LOOKING TOWARDS SWITCHBOARD, 


A provisional order was applied for and duly obtained 
in 1898, when a Special{Committee was appointed to con- 
sider the matter, of which Councillor W. J. Hamfrys was 
elected chairman. Upon its recommendation it was 
decided to introduce а municipal supply of electricity in the 
compulsory area (High Town) and in several other central 
streets. 

Numerous works were visited, including those at West- 
minster, Shoreditch, Leyton, &c., by the Committee, which, 
it is needless to say, received every courtesy from the various 
Councils and their officials. 

From information it was able to obtain, the Com- 
mittee unanimously came to the conclusion that the low 


switchboard, battery and cables, but exclusive of buildings, 
trenching and brickwork, for the sum of, £11,230 12a. 5d. 
The. accepted tender for the buildings was that of Messrs, . 
W. P. Lewis & Co., Hereford, for £2,241; chimney, £461; 
and lightning conductor, £50; that of Messrs. Alexander 
and Duncan, of Leominster, being accepted for the con- . 
structional ironwork for £394. The formation of the roads, 
the drainage, laying cables, &c., were carried ont by the Oor- 
poration workmen; together with the cost of site, meters, 
legal charges, &c., this involved an outlay of £5,600, bring- 
ing the total up to £19,926 128. 5d. 

The station buildings have been erected from the designs 


and under the supervision of the city engineer and surveyor, 
F 
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Mr. John Parker, A. M. Inst. C. E. They comprise a boiler 
house 50 feet x 44 feet; engine room, 30 feet x 89 feet; 
and an accumulator room 80 feet x 44 feet, an old printing 
ee being converted into offices, testing room and work- 
shops. 

The boiler house faces the main entrance from Widemarsh 
Street, and ia substantially built of local pressed facing 
bricks, with Ruabon terra cotta dressings. Space is pro- 
vided for three Lancashire boilers, two only of which are 
included in the present installation. 

The chimney, which is octagonal in shape, is situated at 
the south-east corner of the buildings, and is 85 feet high. 
It is 5 feet internal diameter, and the outside measurement 
of the square base is 12 feet, the foundation being of cement 
concrete 23 feet square and 3 feet deep. The firebrick lining 
extends 33 feet high, with a ventilated air space between the 
firebrick and the ontside shaft. The cornices and capping 
are of terra cotta. The lightning conductor is in duplicate, 
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is fitted with а patent self-acting triple scraper, which is 
driven by a motor through worm gearing. 

The engines, two in namber, are of the Belliss compound 
two-crank type, 9 inches and 5 inches x 9 inches stroke, 
each capable of developing 150 B. H. P., with a steam pressure 
of 155 lbs. at the engine stop-valve, when exhausting into 
the condenser or the atmosphere, and at a speed of 450 
revolutions per minate. 

Each engine is fitted with a throttle valve governor, 
worked direct off the crankshaft, and at the official test, 
when the full load was suddenly removed, the ent 
variation was only 11 revolutions on No. 1 engine, and 8 
on No. 2. 

Each engine is coupled direct to a Silvertown undertype 
shunt wound dynamo, with drum bar armature, giving an 
output of 200 amperes, 440 to 500 volts, at the normal 
engine speed. 

The dynamos when tested after а six hours’ run at full 


GENERAL VIEW OF ENGINE Коом. 


with а corona, to which are attached eight points and a rod 
of copper 5 feet long, with four points. Tne vertical tapes 
are 14 inches x } inch, earthed in pita 20 feet clear of the 
buildings. 

Throughout the buildings the roof trusses are of mild 
tteel, and the covering is of Portmadoc slates on battens, 
with felt laid on diagonal boarding, the skylights and lan- 
terns being glaz d with Hopes’ patent glazing. 

The steel boilere, which were supplied and erected by 
Messrs. R. Taylor & Sons, of Marsden, Yorke, are of the 
Lancashire type, 80 feet long, and 7 feet 6 inches diameter, 
and are fitted with Meldrum's patent forced draught fur- 
naces. The working pressure is 160 lbs. per square inch; 
the feed water is obtained from two three-throw pumps, 
driven by Silvertown motors, in addition to which one 
injector is provided. The feed water tank has a capacity of 
600 gallons. 

The economizer is of Green's standard 96-tube type, and 


load showed по signs of sparking at the brushee, and the 
maximum increase of temperature was found to be consider- 
ably under the specified rise of 70° F. The steam consump- 
tion of each of the combined sets at full load when 
condensing did not exceed 22 Ibs. 75 E. H. P.-hour. 

The main steam piping is of lap-welded steel, 8 inches 
diameter, with flanges forged on solid, the subsidiary steam 
piping being of wrought-iron, and the last bends to the 
engines of solid drawn copper 4 inches diameter. | 

he drain pockets on the main steam range, two in 
number, are provided with steam traps of the Sirius 
make. Tne exhaust pipes are carried in a trench below the 
floor level. The main exhaust, which is 10 inches diameter, 
is divided into two mains, each provided with a valve ; one 
leads to the condenser, the other to the atmosphere, tbe 
latter running up ontside the engine room wall to about 
4 feet above the roof. : 
The condenser is of the “Ledward” evaporative type, 
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and is oapab'e of dealing with 6,000 lbs. of steam per hour; 
it сопејв:я of 160 tubes, and is built outside the engine room 
upon girde re, resting on а cast-iron water tank 25 feet x 


HIRTTORD ÉrkcTRICITY WOBKS. 


13 feet x 2 feet deep, to which are connected the eleotrically- 
driven air and circulating pumps inside the engine room. 

All steam, hot feed, and exhaust pipes in the engine and 
boiler rooms are covered with sectional magnesia covering. 

A 10-ton crane, by Messrs. Marshall, Fleming & Jack, of 
Motherwell, is provided to run the whole length of the 
engine room. | 

The balancer is made by the Silvertown Company, and is 
of their S D 40 type, capable of supply- 
ing 100 amperes to either side of the 
three-wire system at any voltage between 
220 and 270 volts. 

On either end of the balancer is coupled 
& booster of S D 10 type, capable of carry- 
ing a current of 90 amperes at any voltage 
between 20 and 90 volts. The combined 
set runs at а speed of 800 revolutions per 
minnte, and is capable of working for any 
length of time without stopping, being 
fitted, as are the main dynamos and all the 
motore, with an arrangement for automatic 
continuous lubrication. 

The switchboard is arranged for a three- 
wire supply at a pressure between the 
outers of 440 to 500 volts, and consists of 
three enamelled slate double panels carried 
by an iron frame measuring 14 feet x 8 
feet. On the two outer panels are mounted 
the dynamo automatic cut - outs, with 
double-pole fuses, ammeter omnibus barr, 
feeder ammetere, and duplex fures; and 
on the middle el are mounted the 
battery regulating switches, balancer, 
double-pole starting switches, tbrow-over 
switches, and ammeters, and the volt- 
meters and multi-way switches. 

Provision is made for four feeders, of which three only are 
in use at present ; each feeder has both positive and negative 
duplex fuses with mica screens, ammeter and bus bars common 
to all feeders. 

A middle-wire bus bar, provided with terminals for the 
battery, feeder, and balancer, is fitted, as well as an ammeter 


to indicate the amount of current flowing in the middle wire. 
Arrangement is made for connecting the middle wire to earth 
through an ammeter reading up to 50 amperes. Weston 
voltmeters are fitted on the feeder cironits, and Kelvin 
multi-cellular instruments for the dynamos, batteries, and 
bonsters. | 

For starting the balancer and booster a double-pole sgritch 
is provided on the switchboard, with suitable starting resist- 
ances, and shunt resistances for the dynamos, balancers, and 
boosters are fixed under the platform, with their regulating 
switches on the switchboard hand-rail. A separate switch 
for breaking the exciting circuit of each booster is also 
provided, 

The shunt circuit of the main dynamos is so arranged as 
to be interlocked with the automatic cut-out, so that the 
latter cannot be closed until the shunt circuit is made, and 
the shunt circuit cannot be opened before the main circuit 
is broken by the automatic cut-out. 

The accumulators are of the Chloride R type, in glass 
boxes, 270 in number, and have a capacity of 660 ampere- 
hours when discharged in nine hours; the battery is capable 
of discharging at the rate of 250 amperes without injury to 
the cella. It is fixed in two tiers in a spacious accumulator 
room, very lofty, and well ventilated ; 40 cells in each half 
of the battery are connected by means of lead-covered cables 
with a 21-way regulating switch on the main board, so that 
the cells are cut ia or out in pairs. The floor of the battery 
room is of cement, and is drained to the centre for cleaning 
purposes. 

The main feeders and distributors were all made and sup- 
plied by the Silvertown Company. There are at present 
three feeders, © A,” running to Commercial Street, 450 yards 
long, 25, 15, `25; “В,” running to the end of Broad 
Street, 750 yards long, 25. °15, 25; “О,” running to the 
corner of Eign Street and Victoria Street, 650 yards long, 
2, 1, `9. 

There are 11 disconnecting boxes at various points in the 
city, some of which are provided with fuses. 

The cables are insulated with vulcanised India-rubber, 
protected with tape all over, and are laid under the road way 
in wooden troughing filled in with bituminous compound. 
They are designed for a pressure of 220 volts at the lamps, 
and are of such capacity that the rise and fall in pressure 
shall not exceed 4 per cent. in the distributing mains when 
the a oy full load of 10,000 8-c.P. lamps is attained. — 

The length of the three feeders is approximately one mile, 
and distributing mains have already been laid to the extent 


BolLER HoUsE. 


of about 24 miles. On commencing the work of cable 
laying the Corporation issued a circular expressing their 
willingness to make free service connections for all consumers 
who made application while the mains were being laíd, and 
as а result they have already connected up premises repre- 
senting 3,006 8-c.P. lamps. 
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The scale of charges has been fixed at 6d. per unit for the 


first two hours and 4d. afterwards on the maximum demand 
principle, the uniform charge for power being 8d. per unit. 


LAYING CABLES IN WIDEMARSH STREET, 


Although some disappointment has been felt at the 
impossibility of opening the works at an earlier date, it is 
interesting to note that after the plans had been examined 
by the Committee and finally apprcved, it was only on April 
28th in the present year tbat the sanction of the Local 
Government Board was obtained to the necessary loan, thus 
leaving an interval of only 74 months © | 
between this date and the formal open- 


We have to thank Mr. Parker for the photographs of the 
works which we have here reprodnoed, as well as for copious 
information regarding the electrical works and the city itself. 
We are indebted, also, to the Silvertown Company for par- 
ticulars of the plant with which they have furnished us. 
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PHYSICAL SOCIETY MEETING. 


THE last meeting of the year was held at the City Guilds’ 
Technical College, Finsbury, when Prof. 8. P. Thompson 
was both host and lecturer. His paper on “Cylindrical 
Lenses" was listened to with a great desire on the part of 
the audience to follow the mathematical argument, and no 
doubt Lord Kelvin succeeded in doing it. But the majority 
of those present certainly did not. For when a mathe- 
matician has been pegging away at a problem, perhaps for 
weeks, and has become familiar with its various aspects and 
equations, so that he knows the pbysical meaning, and 
can predict the consequence of each step in the pro- 
cess, it's no good trying to keep pace with him during 
those brief and breathless moments when he is explaining ” 
it on the blackboard. Indeed, it is not courtesy to him to 
attempt todo so. Of course, it would be kinder of him 
merely to give you the results of his labours, and to leave you 
to follow the arguments when they are published in printed 
form; but if he insists upon making the grand tonr, 
you bave nothing for it but to sit stil and wait 
till he is satisfied. Prof. Thompson’s paper was concerned 
with the case of obliquely-crossed cylindrical lenses, 
such as are used by opthalmic surgeons for detecting and 
for correcting astigmatism. By a very neat application of a 
geometrical principle, and a graphic construction, Prof. 
Thompson arrives at a simple solution whereby he can 
determine the equivalent sphero-cylindrical combination for 
almost any system of obliquely-crossed cylindrical lenses. 
His paper should be much appreciated by the recently 
organised Optical Society.” As the result of an obzer- 
vation made by one of his students, Prof. Thompson then er- 


- hibited a crystal of naphthaline, and demonstrated that it had 


a refractive power far in excess of Iceland spar. The double 
image, however, is rather “Лоу,” so that it could scarcely 
be used for instruments of precision. Gas shares, therefore, 


ing yesterday. 

The time occupied in construction, 
although exceeding the time specified, 
is almost a record one ;- the only instance 
in which an electrical installation of 
this magnitude has been erected. in so 
short a period of time being that of 
Greenock, which was carried ont by 
the eame contractors in seven months 
10 days, and which was opened on 
November 30th. . 

As it was, the result would have been 
better had not some delay arisen due to 
the difficulty in obtaining materials. 

The whole of the work, excluding 
buildings and excavation, has been 
carried out by the India-Rubber, Gatta- 
Percha and Telegraph Works Company, 
of Silvertown, under the supervision of 
Mr. Stuart Russell, their local repre- 
sentatives being Messrs. Ely and 
Whitme>. 

The Electricity Committee, whose 
able and energetic chairman is now 
Mayor, is to be congratulated on having 
been able to avail itself of the services 
of ita engineer and surveyor, Mr. John 
Parker, who has already carried out 
many improvements in the town, amongst others a sewage 
works and a refuse destructor, which gives moat efficient 
results ; Mr. Parker carried on the work of the electricity 
supply unaided until Mr. F. G. Poulton was appointed to 


assist him. | 


Layinc CABLES IN BROAD STREET. 


will probably not go up much on account of this dis- 
covery. Prof. Blakesley’s paper was also upon “ Optics” ; 
indeed, it is probably one of the most important oontribu- 
tions that this branch of Physics has received this year. 
It is а continuation of his work, published in June, 1897, 
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on “A New Definition of Focal Length,” but so far as 
could be gathered from his short account on Friday, be has 
arrived at some most valuable generalities, especially as 
regards the focal lengths of telescopes and the measurement 
of the refractive indices of liquids. The last item on the 
programme was a dynamometer exhibited by Prof. Dalby, 
chiefly interesting to us as an indication of the good work 
that is being done at Finsbury Technical College. The dis- 
cussion on these papers might have been brilliant, but the 
readers of papers were determined to talk ont the time. 
And they did. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued. from page 966.) 


The Interruptions to the Cape Cables.—Oar readers 
will recollect that Mr. Chamberlain in receiving a deputation repre- 
senting the Eastern geoup of cable proprietors, pointed out that when 
any trouble arose 1а South Africa their cables were sure to break 
down. A proof of this is that last month the Mozambique-Delagos 
cable was interrupted for а fortnigat, and after its restoration the 
Aden-Zanzibar c.ble breke down for а week, thus for three weeks 
last month the East African route was useless to ús. When address- 
ing the Liverpool Chamber of Commerce last Monday Sir Edward 
Bassoon pointed out that neither of these cables, although they 
were laid 20 years ago, has been duplicated, and that the Esstern 
and South African Company which owns these cables has, besides its 
earnings, received State subsidies to the amount of £1,300,000. Yet 
Lord Tweeddale before the Pacific Cable Oommittee insisted on the 
necessity of duplications and triplications as instanced by the action 
of his own companies. This was meant to show that it was abso- 
lately necessary tnat the Pacific cable if laid must be duplicated. 
During the present month the East Ooast of Africa lines being forta- 
nately restored, we fiad that the West Ooast cable broke down last 
Monday, and we can only hope that the Hast Ooast route will hold 
out till the cable at present broken (8t. Thomé to Loanda) is put in 
working order. 

A representative of the Globe, on inquiry at the offices of the Eastern Tele. 
graph Company on Tuesday last was informed that there was no oocasion for 
alarm at the present time. The break being on the West Coast route, it did 
not affect the company to the same extent as when it was on the East Coast, 
which line was now working satisfactorily, and was capable of doing more work 
than the other route. In reply to further questions, our informant could give 
no possible reason for the recent breaks, but added that it was merel y extreme 
bad fortune. However, be was hoping that the line would soon be repaired, as 
the repairing ship, which was fortunately near San Thomé when the inter- 
ruption was reported, left last evening for the scene of the break, and is 
expected to be on the spot by Friday. On inquiry whether the interruption 
was likely to cause any considerably delay in the receipt of telegrams from the 


seat of war, our representative waa informed that there would probably be some 
delay in Press telegrams, but not in official messages. 


The Postmaster-General and the Telephones.—A 
sitting of the Railway and Oanal Commission was held in the Glasgow 
Court of Sussion on 5th inst. for tbe purpose of giving jadgment on 
the difference which had arisen between tne Postmaster. General and 
the Corporation of Edinburgh in connection with the request of the 
former for the latter's consent to the laying of u d telegraph 
lines under certain streets within the city of Edinburgh. The Cor- 
pan Tt fasod their consent, and the matter was remitted to the 

of the Lothians, who decided in favour of the Postmaster- 
General. The Corporation appesled to the Railway Oommission, 
who have now afflemed the decision of the Sheriff, aud given consent 
to the proposal of the Postmaster-Gsneral. The Commissioners held 
that the case was substantially ruled by their decision given against 
the Corporation of Glasgow. 


Salford Telephone Service.—The Town Council last 


week passed a report of the Finance Committee On the subject of 
telephones, in which it was recommended that — | 


In continuance of the support previously given to the Mutual Telephone 
Company, Limited, with a view to creating competition in the telephone service 
of the borough, the Council should undertake that in the event of a license being 
granted to the company, they will grant to the company wayleaves for under- 
ground wires, provided the company will within three months enter into an 
agreement with the Corporation to accept all such clauses and conditions as 
may be considered necessary or desirable by the Corporation. 


The Finance Oommittes wrote to the Manchester Oorporation 


whether Manchester would frm a joins sub-committee with Salford 
to consider the desirability of estaolishing a municipal telephone 


service. The only reply was a note from the town clerk enclosing а 


copy of the resolation passed at the last meeting of the City Council 
referring the telephone question to a special sub-committee. 


South African Telegraphs.—The report of the British 


Bouth Africa Company issued at the end of last week contains the 
following references to the telegraph syatem :— 


The telegraph system is being rapidly extended. On September 80th, 1898, 
62 telegraph offices were open. Of these 17 were in the Bechuanaland Pro. 
tectorate, 12 on the African Trans-Continental Telegraph Company's lines, and 
12 on the British South African Police Telephone lines, Atthesame date the 
Rhodesia telegraph system, including the African Trans-Continental Telegraph 
line, consisted of 2,635 miles of line with 3,613 miles of wire. New telegraph 
lines are in course of construction. The African Trans-Continental Telegraph 
line has already proved of great value, both to the Imperial Government and 
the British South Africa Company, in assisting to maintain an effective control 
over the administration of the territory north of the Zambesi. The Imperial 
German Government has recently agreed to the extension of the line from 
Abercorn northwards through German territory to British East Africa, 


= Colombian Government 


The Telegraph Wire Export Trade.—Although the 
figures are not quite so large as was recorded a month ago, quite an 
unusual state of activity is jast now prevailing in the export trade of 
this country in telegraph material and apparatus connected therewith. 
The returns just to hand for N »vember show a total of no less than 
£260,239 which compares with £369,243 in the preceding m>ntb, and 
only £39,837 in November, 1898. The nnuaual heavy returns of the past 
two months have largely swelled the export figures for the 11 months 
ending with November last, these showing a total of £1,369,811, which 
compares with only £976,558 in the corresoonding period of last year, 
and £828,962 in the first 11 months of 1897. 


Telegraphic Interruptions and Repairs:— 
Олвглм. Down, Repaired. 


Jamaica-Ooion  ... ses .. June 30, 1899 ... 325 
Trinidad -Demerara (1871 sit re Oot. 20, 1899 | Nov. 9, 1899. 
Do. do.  (1891duplicate) Ось. 6, 1899 f one cable restored. 
SoUTH AFBICAN:— 
Zansibar-Mombasa [Ir] 
Saint Thomé-Loanda eee | 
Oayenne-Pinheiro ... TP 
Latakia-Oyprus s ae 
LANDLINNBS. 
West InDIES:— 
Oaban Goverament lines... .. Oct. 90, 1899 ... Deo. 9, 1839 
Communication with L:s Oayes | О 
(Haiti ) ... Sie. ch .. Nov. 22, 1899 ... ‘es 
Bourn AFRICAN:— | | 
Oommunication with Mafeking... О. 18, 1 “з ss 
Oommunication with all offices | | 
beyond Orange River ... ... Ost. 18, 1899  ... ssi 
Communication beyond Burghers- | 
dorp, Oape of Good Hope, and | 
Eistoourt, Natal... FX .. Nov. 7, 1899 ... sak 
Oommunication with north of 
Mooi River (Natal) *. Ost. 22, 1899 ... © 
lines to 


В Боба eee ove eee eee Oct. 21, 1899 eee eee 
Ocmmunication with interior of 


.. Ost, 27, 1899. "T 
soe Юго. 11, 1899 ... “as 
. Oot. 11, 1899 204 
.. June 20, 1899 , es 


Pasto, Popoyans, Beimedos, Son- 


son, and Banto Domingo... „ Nov. 6,1899 ... "T 
Oommunication with Valentia 

(Venezuela) T ae ... Nov. 18, 1839 ... - 
Indo-European lines between 


Odessa and Kertech — ... ... Dec. 11, 1899 ., Dec. 11, 1899 
Indo-European lines between 
Odessa and Kertach г ... Dec. 12, 1899 ... ae 


Telephonic Communication on the Continent.— 
Telephonic communication will before long be established b tween 
Vienna and Oonstantinople, according to the Vianna correspondent of 
the Chronicle. The Hangarian and Bervian Governments have just 
arranged for a telephone wire between Buda-Pesth and Belgrade, 
which is ex to.be working at the end of January. From 
Belgrade the Servian Government has granted two more telephone 
wires, one to Sofia and another vid Uskub to Oonstantinople, There 
is a telephone already working between Buda-Pesth, Vienna, and 
Berlin. It may be expected that the German capital will soon have 
telephonic communication with Constantinople. : 


Wireless Telegraphy.—At the meeting of the Technical 
Society of Naval Architecture in Berlia last week, Prof. Blaby 
delivered an address upon “ The App ication of Wireless Telegraphy 
in the Navy,” which was illustrated by many interesting experiments. 
Prof. Slaby paid a tribute to the French inventors who were the 
originators of the system, to the Russian, M. Popoff, and to Signor 
Marconi. Тһе lectarer described how he had been enabled to observe 
the results which Signor Marconi had obtained two years ago, and 
how, working on that basis, he had succeeded in ob indepen- 
dently practio Шу the same results. Prof. Slaby has been supported 
in his inves'igations by the Emperor, the Aeronautic Society, aud the 
Imperial Marine Department. The lecturer stated that the con- 
sideration of the tactical value of these discoveries must be left to 
professional sailors, but pointed out that there were ne serious diffi. 
culties in the way of their practical application. 


Worsley Telephones. — The Distriot Council has 
approved of the application of the Mutual Telephone Oompany to 
establish telephone: in the Council's district. 


OONTRAOTS OPEN AND CLOSED. 


Bedford.—The Elestric Light Committee wants tenders 
for one 420-8 н р. inverted compound double-acting engine, and one 
250-kw. alternator. Soe “Official Notice: ” this week. 


Bermondsey.—January 13th. The Vestry wants tenders 
for the construction, &o., of a dust destructor, with farnaces, water- 
tube boilers, economiser, fans and forced draught appliances, in con- 
nection with the electricity supply undertaking. See ‘ Official 
Notices " to-day. 
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Blackburn.— December 28rd. The Corporation wants 
tenders for overhead trolley line equipment. Sees Official Notices” 
November 2 .th. 


Blackpeol.— December 15th. The Corporation wants 
for the electricity works four boilers and aecessorial steam t: 
two 600-xw. steam alternators (or one 1,200-xw.), switch e 
„ ea and battery. See ‘Official Notes Novem- 


. Depmark.—December 28th. The Corporation of Aarhus 
is inviting tenders for vater tube boiler plant, steam dynamos, 
switchboard, and accumulators for electricity works. From our 

“ Official Notices,” November Srd, further particulars may be obtained. 

Gloucester.— December 28th. The Electricity Oom- 
mittee wants tenders for extension plant including Lancashire 
boiler, &c., one 800-xw. steam dynamo, switchboard work, condensing 
plant. See Official Notices November 24th. | 

" 3 2nd, 1900. The Vestry wants 

ers ulators. н я 
г supply accumull Bee Official Notices 


Hull.— December 28th. The Electric Lighting Committee . 


wants tenders for two 750-H.P. high speed three - rank vertical 
engines; and two 460-xw. continuous carrent dynamos (2,250 то, 
for the Boulooates Lane electric lighting station. See "Off 


Notices” December 8th. 

Iiford.—January 20th. The District Council wants 
си Жик: 
wo . and one : motor boc ’ s 
board, 15-ton traveller, mains and road work, aro lamps and posts, 


and station lighting. Bee “ Official Notices " to-day. 


Manchester.— December 16th. The Corporation Tram- 
ways Committee wants tenders for steel tie- bars, bolts and nuts for 
permanent way work. See“ Official Notices Dacember 1st. 


Manchester.— December 80th. The Tramways Com- 
mittee wants tenders for 450 electric tramcar bodies. Bee Official 
Notices " to-day. | 


The Midland Corporation. December 18th. From an 
“Official Notice” Nov. 24th, particulars may be obtained of certain 
plant and machinery and conductors, for 10,000 вн.р. out ut, 
required for the new power house to be erected by the Midian 


0 id adn ien for Power Distribution, Limited. 
be 16 water-tube boilers, six sets of pi ee three-phase 
generators, transformers, switchboards, mains, 8, co. 


Mistretta (Sicily).—December 31st. The Secretary of 
State for Foreign Affair FFF 
Consul at Palermo, stating that tenders are invited by the - 
pality of Mistretta, not later than December 8186 next, for the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on 

application at the Oommercial t of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. | 


not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. к 


р 1:1 December 21st. Eus Urben 
unoil wan mains, street closed 
бозе аан street incandescent lighting. "Bes Oficial Notices " 


Shoreditch.— December 19th. The Vestry invite tenders 
Great C Oambridge iicet Ed QUE Road vh x дете 
ап een’ . 
and forms from Mr. J. Rush Dizon, Town Hall Old Biroet, E.C. 


Wallasey.—December 20th. The District Council wants 
tenders for a Lancashire boiler for the electricity works. See 
“ Official Notices " December 8th. 


West Bromwich. —December 22nd. The Corporation 
. ton electricity saps 845 0 | 
эгей Demin А ы ашы ЫН ы 


OLOSED. 


Bootle—In connection with the laying of a double line of 
tramways in Keowsley Road, the Town Ooancil gave Messrs, R. W. 
Blackwell & Oo., Limited, the order for the complete equipment of 
the overhead trolley line, and Oallender’s Cable and Construction 
Company, Limited, London, were entrusted with the supply and 
laying of the cable for the Knowsley Road lines. 


Boston.—Mr. J. E. Lester, electrical engineer, Leicester, 
те ч orders for a x electric light d armis of 225 por 
Maut | accum сы" и e new factory е Boston Oigar 


Glasgow.—Messrs, D. Bruce Peebles & Co. have secnred 
the contract for the whole of the electrical equipment for the motors 
for driving condensers, air pumps, circulators, &o., at the Oorporati n 
tramways station. Tois contract was placed by Messrs. Mirrlees, 
Wateon & Yaryan. 


Liandudno.—The following is а list culled from Tenders 
and сен to e 4 иначе pense to the се 
Oounc е of three KW. speed engines 
dynamos, motors, sad boosters — 


Lancashire Dynamo Comp en " e " РР . . £8,683 
India - Rubber Company (Allen Engines)—(accepted). . Ж .. 4,093 
Thames Ironworks Company  ... $3 E 8 ss .. 4,197 
General Electric Company 82 га - 95 iu .. 4421 
J. H. Holmes & ko - - js E .. 4848 
Scott & Mountain 85 zd i. ME - xa Е" = 

W. H. Allen, Son & Co. 2s AP у; "m - Es .. $97 
Smith & MacMillan .. Si 4,911 


Sixteen other tenders were received ranging from £5,028 to 


8 
ten to 

ol two 800 xw. direct coupled generating sets for the е аруу 
works :— 


T. Parker, Limited (Parker-Belliss А aie d - . . £10,681 
Ditto (Parker-Willans) xs Js 92 T vs КЕ .. 10,588 
Ditto (Parber-Allen) ee ee ee ae . ee oe ee 9,974 
Electrical Construction Company (H.C.C.-Belliss) .. oe .. 10,189 
Ditto (E.C.C.-Willans) (accepted) .. E vs oe "s .. 9,930 
Ditto (E.C.C.-Allen ee ee ee ae 9,541 
Ditto (E.C.C.-Peache) ee se ee 9,777 
Willans & Robinson (E.C.C.-Willans) .. 0 0 5. 5. o 10.038 
Biemens Bros. (Biemens-Willans) és - s oa .. 10,410 
Brush Company (Mordey-Raworth) .. `.. "s m .. 10,981 
Scott & Mountain (own) = cè с - МЯ .. 9,687 
Е. Suter & Со. (Willans) .. p et i a ox .. 8,710 
Ditto (Allen) wa x us s sf até dx .. 8,104 
Е. Nell (Ball & Wood) ФА - e x sa .. 9,897 
C. A. Parsons (Parsons turbo-generator) es E gs .. 8.718 


Wrexham.—The following is а list of the tenders tnb- 
mitted for the municipal electricity 
Oonsulting engineer, Mr. W. H. Trentham :— 


SECTION À.—BoiLERS AND DESTRUCTOR, 


£ s.d. 
Sterling Boiler Company . 4903 0 0 
Morrin Climax... à . 509 1 8 
*Baboock & Wilcox N es m d is . 5,80 0 0 
Section C. —BSwITCHBOABD. f 
* Brook, Hirst & Co. js se 599 10 0 
Edwards Electrical Company. . : 598 10 0 
Crompton & Co. .. + РЕ i e87 0 0 
Luna Electric Works. ; 750 0 0 
oon, oe ee ° 4 150 0 0 
Jam te 2 700 10 6 
General Electric Company 803 10 0 
Dorman & Smith hs Ж us Т? vx . 807 00 
Veritys 3s és ox 2 P 2x "m is T .. 819 00 
Cowans - T" as in e Р av Б x .. A890 0 0 
Fowler, Lancaster 875 0 0 
n- Swan Company s e ; 915 00 
Electric Со on Company P w НЯ sa «à .. 3,025 0 6 
British Thomson-Houston Company ae © T vx .. 1,198 8 0 
Heywood .. wees, Ош: n £3 25 N ht 2а .. 2,141 0 0 
SECTIiux D—Mains, 
+86. Helens Cable Company .. - va T i5 i .. 449911 7 
ender & Co. .. - x si Pe Ps Mm m .. 5,90 4 7 
General Electric Company... m is AP ба s .. 6,486 18 4 
Brooke, Hirst & Co. T vs га ys is T > .. 5,411 0 0 
British Insulated Wire Company... wb T e" T .. 6, 446 19 6 
Western Electrico.. $4 E є НР, i "i ss v 7 6 
Henley's Telegraph Со... es - ie is is - .. 5,589 17 Б 
Glover & Co. si ks НЕ T ix 2s v z .. 5.796 410 
Sidge, Ryman & Graesser е ae s "a x vi .. 6,488 19 9 
Section B.— BTEAM Dynamos. 
Lanoashire Dynamo Co. Allen engines .. vt 6,71 10 0 
ʻi " Alley-Maclellan engines 1,960 10 0 
* " LL) » ,» oe ve 428 0 
m ji Belliss á Е .. 7,899 0 
" " Reavell " ea .. 6,069110 0 
a » 97 Willans »9 a. . 7,786 10 0 
Reaveil Lawrenoe-Scott dynamos .. .. 6,658 10 0 
н Thames Ironworks „ oe .. 6,878 10 0 
9 G. E. C. 59 * ae ee 6,961 10 0 
a Thos.-Parker " zs .. 7,056 10 0 
W. H. Allen & Co. Allen engines .. m Зе . . 7,081 0 0 
Thos. Parker ” ü " iA it .. 7,489 0 0 
н Alley-Maclellan engines . 8338 0 0 
99 » n eo ee 8,807 0 0 
А Belliss engines Е Ма .. 8,697 0 0 
3 Willans „ ы is .. 8759 0 0 
Blackwell Parsons, f es .. 7,661 15 0 
Crompton Реасе „ ia ке .. 8047 0 0 
Electric Construction Co. Allen NS va E .. 8,901 0 0 
» » $ Belliss [T] ee ee . oe 9,518 0 0 
" j Willans „ TO eS .. 9650 0 0 
Ashton, Frost Belliss po cxx s Us .. 8830 0 0 
Ernest Scott & Mountain Own Р ss " .. 8610 0 0 
Johnson & Phillips Peache , „ ME a .. 8,660 0 0 
British Thomson-Houston Belliss $c Sad la T . . ni 8 0 
Sandycroft Foundry Co. Willians $4  .. г Ps .. 9,076 0 0 
Mather & P.att " m x 9147 0 0 
n й Belliss 5 9:177 0 0 
Silvertown India-Rubber Co. н 0 0 
17 v з Willans „ ; 0 0 
Brush Eleotrical Eng. Co. Raworth ,  .. ‘a be .. 9,663 0 0 
Maclure & Whitfield Reavell „ v4 i .. 9,644 17 0 
Alley-Maclellan Own MO ee $a a .. 10,889 0 0 
SEcTIox F.—ACCUMULATORS, 
*Chloride Company T T s es a T T .. 991 0 0 
Marquand .. Ea - is as Me S ix ià . 3,163 18 6 
Electrical Power Storage Company .. 0 0 
Hart Battery Company .. ee as 1,668 0 0 
udor is T xà Pe - da Va s js . . 1,819 0 0 
D. P. Battery Company .. Е M - vs к s . . 203 0 0 
i SECTION G.—Cn NE. 
*Carrick & Ritchie vs es A" 2 ay $8 a . 140 0 0 
Watford Engineering Works .. ee se $5 АА а .. 140 00 
Carrick & Sons oe ee ee ee oe ee ee ae ee 160 0 0 
Jas. Spencer а ia es ee T «s F Ge . 150 0 0 
Higginbottom & Mannock > a x ае .. 108 0 0 


* Recommended for acceptance, 


and dust destructor works. 


— — = ЧНЫ p y а d 
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Hospital Lighting.—We understand that dynamos by 
Bruce Peebles & Oo. and Willans engines have been adopted for the 
generating plant for Guy's Hospital. | ' 


FORTHOOMING EVENTS. 


Tuesday, December 19th—At 8 p.m. The Institution of Civil 
Dogineers. Farther discussion on Combined Refuse 
Destructors and Power Plants,” by C. Newton Russell, 
Assoc. M. Inst. O. E. | Ж 


Thursday, December 21st.— At 2 p.m. The Institution of Civil 
. Students' visit to the Generating Station 
x eae Electricity Corporation, Eccleston 


RE OUR ARTICLE ON ACCUMULATORS 
AND VEHICLES. 


Тнк Electrical Power Storage Company, Limited, the owners 
of the Faure-King patents and the manufacturers of accumu- 
lators of that type, which were supplied to the London 
Electrical Oab Company, Limited, complain of the follow- 
ing statements in our article headed “ Aocumulators and 
Vehicles,” of last week. 

the Cab Oom seemingly took up a cell which, accord- 
tng bo ler own ёз nd ту inadequate to the needs of a cab 


Presumably the reasons that the directors to adopt 
this accumulator were the somewhat bandsome terms for mainten- 


The E. P. S. Company assure us that tke above state- 


ments are erroneous, that their accumulators worked satis- 


factorily, and were, in fact, at work, and were fulfilling the 
terms of the contract at the time when the operations of the 
Cab Company ceased. It is, therefore, incorrect to suggest 
that the failure of the cab company was due to any failure 
of the accumulators, or to any failure on the part of the 
Electrical Power Storage Company to fulfil the conditions of 
maintenance, Accepting this information as bond fide, we 
have pleasure in publishing this correction, and in expressing 
our regret that this paper has been the medium of circulating 
the injurious statements referred to. 


NOTES. 


Electric Motors and Printing Machinery.— During 
the course of his presidential address to the Newcastle 
Association of the Students of the Institution of Civil 
Engineers some days ago, Mr. J. H. Holmes gave some inte- 
resting notes on the application of electric driving in 
printing works. The Newspaper Owner, in an abstract, says 
that Mr. Holmes had been assured by one firm of let 
and general printers and lithographers, who had adopted the 
system of driving independent machines by separate electrio 
motors, and who had 74 such motors at work, that the 
output from their works had increased at least 20 per cent. 
since the introduction of electric driving. Mr. Holmes 
attributes this increase of output to віх different causes :— 

1) The readiness of an electric motor, as compared with other 
prime movers, to respond to any demand made проп it for power 
above 168 normal load. (2) Its uniformity of speed ensures more 
and wastes are few and far 


The Enclosed Arc Lamp.—Those who followed the 


open and enclosed arc lamp controversy a few years ago 
Marks in the 


will be interested in an article by Mr. L. B. 
Electrical World and Engineer, in which he gives statistics 
showing the relative use of open and encl arcs supplied 
from 36 central stations, including those of the New York, 
Boston, and Brooklyn Elison Companies. Most of the arcs 
installed by these companies are operated on direct current 
constant potential cirouits. In some cases a separate service 
is maintained for constant current high tension lamps. The 
relative use of the two types of lamps by eight lighting 
companies is graphically represented in curves. The pro- 
gress of the enclosed arc lamp is notably marked in the cases 
cited, which include New York, Chicago, Brooklyn, Boston, 
Detroit, New Orleans, Washington and Indianapolis. Mr. 
Marks says: — | 

1. That the 1895 marks a notable turning in arc lam 

^ m гоне t pris by the 5 M ined arc jn. 

Я use e ато 18 ra . 

3. That the enclosed áta te ee е open cor dn nuls 
MD is borne out by the fact. 

4. That the total number of aro lamps in use in each year shows a 
remarkable increase over the preceding year. ! 


The statistics show that the of thé enclosed arc was 
relatively slow up to 1896. The number of open arcs in 
use that year was greater than in 1895, but dro rapidly 
in 1897, and more rapidly in 1898 and 1899. .The records 
for 32 cities in 1896 and 1899 respectively are as follows :— 


Number of open arc lamps in use 1896 .. _... 23,605 
Number of enclosed arc lamps in use 1896... ... 1,803 
Total - ‚ 94,808 
Namber of open aro нараа use 1899 ... . 16,010 
Number ^£ enclosed arc lamps in use 1899 ... 20,848 
Total. ^ .. 86,858 
Decrease in three years, open атов ... over 32 par cent. 
Iccrease in three years, enclosed arcs over 1,600 ói 
Increase in years, total arcs almost 50 " 


It is estimated that there are now in use in the United 
States about 150,000 enclosed aro lamps, of which more 
than half have been installed within the past two years. 
This record, says Mr. Marks, is probably unequalled in the 
annals of - arc lamp installation the world over. Statistics 
obtained from reliable authorities show that the total numb:r 
of enclosed arc lamps in use in Europe (Great Britain and 
the Continent) is approximately 55,000, or only a little over 
one-third of the number credited to the United States. It 
should be stated in this connection, however, that the first 
commercial use of enclosed arcs abroad began paces pia 
later than in America. Although the output of enclosed aro 
lamps during the past two years has been phenomenal, there 
are no indications of diminishing popularity, On the oon- 
trary, now that the transmission of electrical energy by 
alternating currents is coming more and more into favour, 
the field for aro lamp use will, Mr. Marks believes, be oor- 
respondingly en The output of enclosed alternating 
aros during the coming year promises to greatly exoeed that 
of the past, and in time to equal if not surpass that of the . 
direct current type. 


Appointments Vacant.— The Bradford Corporation 
wants an engineer to take charge of the electricity depart- 
ment at £500 per annum. Вее Official Notices” to-day. 

The Plumstead Vestry is aya applications until 21st 
inst. for the appointment of electrical engineer to design and 
take charge of electricity works at £400 per annum. P 

The Brighouse Corporation wants applications for the 
appointment of consulting electrical engineer for 
borough. The Doncaster Corporation wants various hands 
for ine electricity works. See our “Official Notioes this 
week. 


Royal Institution.—The Friday evening meetings for 
1900 will begin on January 19th, when a discourse will be 
given by Lord Rayleigh on * Flight ” ; succeeding discourses 
wil probably be given by the Hon. C. A. Parsons, Prof. 
J. H. Poynting, Prof. Dewar, and a number of other gentle- 
men. 
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The Berrenberg Lamp.—Oar readers will remember 
some correspondence which appeared in our pages about a 
month ago, in which we were scolded for criticising certain 
statements issued by the makers of the Berrenberg lamp. 
At the time, the Berrenberg Lamp Company sent us a dozen 
lamps, in order that we might form our own conclusions as 
to their merits. We have submitted 10 of these to an 
absolutely impartial test of initial candle-power and effi- 
ciency, with the results given below: — 


BERRENBERG LAMPS, 
Tested at 100 volts. 
. Candle Watts per 
Maker's stamp. power Amperes. candle. 
100 volte, 16-c P, "ТҮ eee 9:8 0:38 | 8 88 
| T 245 е 9:8 0:38 3:88 
is ise Vis 98 038 . 988 
n M .. 105 0 40 9:81 
100 volts, 32-c.». ... .. 217 0 80 3:69 
" S . 224 078 9 48 
А . 252 080 317 
РА . 252 0 80 317 
ы , 417 077 3 55 
" RN vee 21 6 0 76 3 52 
It will be noticed that the candle- powers obtained are in 


if these lamps were run at about 106 volta, they would give 
their marked c candle-powers at, of course, higher cfficiencies. 
To do this, however, is irrelevant ; the consumers, who are 
most interested in the matter, have to take what is supplied 
to them as regards both the voltage at their terminals aud the 
lamps they use, and hope for the best. As it is, we fail to 
see where the two watts per candle superiority over other 
lamps comes in. 

Of other five lamps of the same make marked 200 
volts, 16 c P., tested at 200 volta, the beat gave 11 ОР. 
at 3°45 watts per C.P., the worst 7:8 C.P. at 5:0 watts per 0. P. 
These resulta were, however, communicated to us, and we 
take no responsibility for them. 


Neweastle-on-Tyne Local Section of the Institution 
of Electrical Eagineers.—A meeting of the local members 
of the Institution, and of others intereated in electrical 
science, was held in the Durham College of Science on 
Wednesday evening, December 18th. The president of the 
Institution, Prof. S. P. Thompson, D. Sc., F. R. S., several 
members of Council, and the secretary of the Institu- 
tion, Mr. W. G. McMillan, who had travelled down from 
London, were present. Mr. J. Е. О, Snell, the temporary 
honorary ар, read letters regretting inability to be 

recent from the Dake of Nortbumberland, the Marquis of 

ondonderry, Sir David Dale, Bart., Sir Lindsey Wood, 
Sir Audrew Noble, K.C.B., the Bishop of Durham, the 
Dean of Durham, Prof. Weighton, O. E, Prof. Н. G. Brady, 
Mr. John W. Swan, F. R. S., Mr. W. C. Mountain, the Mayors 
of Newcastle, Sunderland, and Darlington, and several other 
gentlemen, all of whom expressed the wish that the local 


section may be launched and be a success in every way. 


The President explained the objecta of the association and 
the desire of the parent Institution to further the interests 
of district seotions. Mr. John Holmes proposed, and Mr. 
J.A. Jeckell seconded, that a memorial be signed to forward 
to the Council. This motion was carried unanimously. 
There were 68 members present, and a provisional com- 
mittee was formed, consisting of Hon. С. A. Parsons, Messrs, 
Holmes, Mountain, Heaviside, Snel), Jeckell, and Barnett. 
Votes of thanks to the Rey. Principal Gurney and the 
President concluded the proceedings. 


Railway Station Lighting.—The L. C. & 8. E. rail- 
way stations at Snow Hill, Ludgate Hill and Holborn 
Viaduct are now lighted by arc lamps. The first named is 
probably the most villanous hole in the United Kingdom, 

ut it is something to have lived for to see Jandus lamps 
installed there, making the platforms light aa day, except 
when a G. N. train goes through. Then, and only then, are 
the arcs totally obscured by the smoke these engines leave in 
their wake. Anyhow, passengers have something to be 
thankful for since the almagamation of the L. C. and D. 
and 8. E. companies have made it possible to at least clearly 
see one’s way about the three stations named, two of which 
are a standing disgrace to London from a builder's or 
architect's point of view, while the third is not much better. 


. about 900 lights at the asylum, the 


The Majert Accumniator.—In this acoumulator the 
characteristic feature is the very large surface of the positive 
plate, which is of the Planté type. The negative plate is of 
the usual Faure type, in which red lead is plastered iato the 
interstices of a lead grating. The surface of the positive lead 
plate is increased 12 to 14 times by forming on it a number of 
fine deep parallel ribs by means of а machine resembling the 
ordinary shaping machine. The tool of this machine acts 
like a plough, cutting from the lead plate a thin furrow at an 
angle, and bending it up into a perpendicular position. The 
surface of the plate when finished resembles the underside of 
the top of a mushroom. The durability of the plates of the 
Majert accumulator is very great. Twenty thousand positive 

lates have been in constant use for a year on the Great 

erlin Street Railway, and only 18 of these have had to ba 
replaced, #.¢., less than 1 per 1,000. Considering the wear 
and tear on accumulators used in electric traction, this is a 
remarkable result, The maximum charging and discharging 
currents of these batteries is also very high. А battery 
weighing about 20 Ibs. has a capacity of 15 ampere-hours; 
it can be discharged in a quarter of an hour with a current 
of 60 amperes, and can be charged with a constant current 
strength of 24 amperes, or at a constant voltage of 2°55 
with a current of 84 amperes. A full account of this accu- 
mulator and its performances will be found in the Hlektro- 
technische Zeitschrsft, November 9th, p. 783. 


The Wehnelt Interruptor.—Starting from the experi- 
mental fact that the heat developed in a single cycle of a 
given Wehnelt break is constant, Dr. Simon deduces 
(Wied. Ann., Vol. 68, p. 273) the following approximate 
formula for ita action :— : 


8L r 
т= +0 +G; 
3 153 + 3 


where L is the self-induction of the circuit, r the 
resistance of the layer of liquid surrounding the anode, 
which is converted into steam, E the impressed electro- 
motive foroe, T the time of one cycle, and c, and c, 
are constants. The truth of this formula has been experi- 
mentally verified, partly by Dr. Simon himself (Zlektro- 
technische Zeitschrift, Vol. 20, p. 440), and partly by Ruhmer 
(l.c. 20, p. 786). To investigate the relation between the 
periodic time, T, and the working electromotive force, E, the 
above formula can be written in the simplified form 


т=А+ 25 The numbers calculated from this formula 


agree very closely with experimental results obtained by 
Simon. Ruhmer has made experiments to test the formula 
for the relation between T and the self-induction L. The 
simplified form of the formula in this case is T = A L + B. 
Ruhmer's experimental results also agreed remarkably well 
with those calculated by the formula. 


Asylum Lighting.—An imposing range of buildings has 
recently been erected near Hendon by the board of the 
Central London Sick Asylums, the architects being Messrs. 
Giles Gough & Trollope, of Oraven Street, W.O. The 
whole installation for the lighting of the building was carried 
out by Messrs. Hampton & Sons, Limited, of Pall Mall East, 
who obtained the contract in an open competition to the 
specification of Messrs. Owen, Lucas & Pyke. There аге 
plant consisting of two 
steam dynamos, 87 Kw., each driven by a Willans & Robin- 
son’s compound engine of 60 1H.P. The dynamos are of 
Easton, Anderson & Goolden’s make, There are two seta of 
45 K 27 E.P.S. cells in parallel, coupled in series with 10 
regulating cells of capacity equal to double the output of the 
К 27's. The main switchboard was made by the G. E. C., 
and consists of three separate panels—one panel for the “ A ” 
dynamo, one panel for the ** B " dynamo, and the other panel 
for the battery. It is so arranged that either dynamo can 
charge the battery or run direct on to the lights. It is fitted 
with recording ammeter (Kelvin), Ferranti wattmeter, 
Prentice maximum and minimum cut-outs and three 
ammeters, three voltmeters, and regulating switch. We 
understand this is the first board to be fitted with the newest 
form of G.E.C. switch. 
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The Cost of Electricity from Isolated Plants.—It is 
generally assumed, says the Engineering Magazine, that elec- 
tricity can be supplied to buildings more cheaply than it can 
be generated by isolated plants; but that this is not always 
the case is shown in a carefully prepared paper read before the 
American Institute of Electrical Eagineers by Mr. Percival 

Moses. Mr. Moses has collected information from more 
than 100 buildings of various sizes and types, and from these he 
has selected those from which the information was furnished 
with sucha degree of detail as to render the conclusions reliable. 
The buildings selected include hotels, office buildings, loft 
buildings, department stores, and apartment houses, all in 
the city of New York, and since liberal access to the books 
of the establishments were permitted, the data are of much 
interest. In the investigation of the buildings, the hourly 
variations in the demand for light and power were plotted 
in the form of curves, and in each case a proportional allow- 
ance made for depreciation, interest, and other fixed charges. 
A typical building was taken in each case, and as these cases 
include actnal records of the cost of supplying the same 
buildings, under the same conditions, with electricity, both 
from their own isolated plants and by the central station, it 
certainly appears as if the comparisons have been made upon 
а fair basis. In considering the isolated plant it must be 
remembered that in nearly, if not all, sach buildings a 
steam-power plant must be maintained in any case, or at 
least steam must be used for heating, and if the steam-power 
does not provide sufficient exhaust steam to warm the build- 
ing, live steam must be used. The installation of an isolated 
electrical plant is therefore only a partial increase in operating 
expense in such cases, and not so great as it would be if the 
entire power plant had to be placed solely for the operation 
of the electrical machinery. We give here only the con- 


clusions which Mr. Moses draws from each building con- 


sidered by him, and the full data in each case will be found 
in hia original paper. Taking а table which Mr. Moses has 
glare for buildings using approximately from 825,000 Kw.- 
ours per annum down to 40,000 Kw.-hours, he shows that 
the costs per KW.-hour for isolated plants are as fo!lows :— 


Large hotel.. ... 166 cents. 
Small hotel n eie bun e. 245 „ 
Apartments МЕ К " e. 470 „ 
Department store " Tm .. 285 „ 
Small store is iss ias .. 410 „ 
Lare office building. sg „ 497 „ 
Small offloe building . 506 „ 
Loft building ve iis 260 , 


W hen it is understood that the charges by the central station 
company, taken from the published reporte, are, on an average, 
10-6 cents per kilowatt-hour, and that the сові of production 
is about half this, it appears that under existing conditions in 
New York the private consumer can generate electricity 
at about the same cost, or even less cost, than the central 
company, and that there is a manifest economy in the instal- 
lation of the isolated electric plant. 


Electric Light Companies and Consumers.—Not 
content with issuing a circülar dated 11th inst., regretting 
the necessity of discontinuing the electric supply to con- 
tzumers on the following Tuesday and Wednesday during the 
hours of greatest demand, the Metropolitan Electric Supply 
Company followed this up by another on 13th inst., telling 
their customers it would not be possible to resume the supply 
at this period of the day until next Sunday, i“ being impos- 
sible to complete the temporary repairs before that date. It 
would be interesting to learn what these repairs &re, and why 
they have become necessary, but on this point we can gather 
no information. We shall, however, deal with the whole 
question of eleotrio lighting companies and consumers in our 
next issue on quite impartial grounds. 


г A Generous Grant.— Principal Reichel, of the Bangor 
University College, has received an intimation that the 
D capers’ Company, London, have resolved to make a grant 
of £600 towards the maintenance of the department of 
electrical engineering at the college. 


Electrical Mishap at Westminster.—At & quarter to 
five on Tuesday evening an explosion occurred in the eleotrio 
light culvert of the Westminster Electric Supply Corporation 
in Great Smith Street, Westminster, blowing np the pave- 
ment for several yards. The paving stones falling into the 
culvert caused the short circuiting of all the copper con- 
ductors, these, unfortunately, being several of the main feeders: 
from the Millbank Street Station. The corporation men were 
on the spot shortly after this happened, and the short 
circuited mains were disconnected as quickly as possible. 
In the meantime, owing to.the excessive current thrown on, 
the feeders running to Parliament. Street, these caught fire, - 
bnt there was no explosion, and ло boxes were blown up. As 
soon as it was heard that smoke was issuing from the venti- 
lators men were sent round to remove the covers, and the . 
fire from. the burning insnlation on the cables was 
extinguished as quickly as possible. This is the first осса- 
sion since the Westminster Company commenced supplying 
that it has had an accident so serious as to practically 
extinguish the lights. | ex 


Personal.—We learn that Mr. Ernesto Danvers, M. I. E. E., 


of Buenos Ayres, has been elected president of the Institution 


of Engineers of the River Plate. He is shortly to read a 
paper on the Progreas of Electrical Enterprise in the 
River Plate." | MM NM EE 

Mr. J. J. Smith, of Altrincham, has been appointed 
resident engineer of the new electricity worke of the Stockton 
Town Oouncil at a salary of £250 per annum. б 

We are informed that Mr. C. P. Sparks (hitherto with 
Messrs. 8. Z. de Ferranti, Limited) has joined the County of 
London and Brush Provincial Electric Lighting Company 
as chief engineer. | 


Lectures.—On 5th inst. Mr. Robert Hammond lectured 
at the Town Hall, Rathmines, on “ Electricity in Relation 
to Pablic and Domestic Use.” The lecture was delivered 
under the auspices of the Rathmines and Pembroke 
Councils. ws 

On Thursday, January 10th, Prof. C. A. Carus-Wilson, 
M.A, M.LE.E., will commence a course of lectures to the 


 Btudents of the Electrical Standardising, Testing and Train- 


ing Institution upon “The Construction and Use of 
Motors." 


Greenock Electricity Works.— From the wording of 
the third paragraph of the report of the opening of these 
electricity works, some of our readers have gathered the 
impression that the works in Greenock have been carried 
out from a report and designs prepared by Mr. Teague, of 
Paisley. This, we are given to understand, is an error, as 
Mr. Teague was not retained as consulting engineer at 
Greenock, although he gave a preliminary report. Mr. Fedden 
is the burgh electrical engineer. | 


The Royal Soclety.—Among the papers down for 
reading yesterday were :—Prof. J. A. Fleming, F. R. S., A 
Note on the Electrical Resistivity of Electrolytic Nickel,” 
and Dr. C. Chree, F. R. S., Investigations on Platinum 
Thermometry at Kew Observatory." | 


The War Fands.—A most suocessfal conoert was given 
by the employés of Messrs. Siemens Bros. & Co. at the Drill 
Hall, Woolwich, on Wednesday last week, in aid of the 
Transvaal War Fund. | 


— 


Electrical Haulage on Canals.—An installation of 
electric haulage over a distance of eight kilometres on the 
Charleroi Canal, Belgium, has just been completed and put 


in operation. 


` 
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American Machinery in the United Kingdom.— 
The American Consul in Edinburgh is reported in a con- 
temporary to have stated that many American machines are 
- much more efficient than British machines as regards output, 
and he states that he has found large nnmbers of American 
machines at work. Certain printing or folding machinery 
is instanoed, also some rope machinery, but he appears to 
have fallen into the error so common with all American 
writers, that we ought to do so much better here in com- 
petition, becanse American wages are so very much higher 
—he states 70 to 90 per cent. We are much inclined 
to doubt thia. We have made comparisons when possible, 
and have often found the reverse to be the case without 
making any allowance for the greater cheapness of living 
here than in America. On this.point also the difference is 
becoming less, and comparing towns of about equal size, we 
think that comparatively little difference existe either way. 
Our home manofacturers have not, therefore, the advantage 
_ of low wages so frequently stated, but there appears a desire 
on the psrt of American writers to magnify the prosperity of 
the workman in America. At one time, this was done by 
the tariff men to a ridiculons extent, but at the present 
moment even Americans are a little tired of the 
cry that they can beat the world in open market, 
and yet the high tariff is necessary to do this. 
The higb-tariff trick is seen through, and American com- 

tition would have come much sooner than it has done if 

igh tariffs had not. existed. Considering their large areas, 
the immense natural resources of coal, iron and copper, and 
other things, it requires the high tariff to be used as an 
explanation why America bas not done more. The vested 
interests which are such bars to progress here have no 
counterpart in America. Land is in plenty, and new towns 
will offer special facilities and endowments in the shape of 
freedom from taxes to people establishing works. 


The New York Metropolitan Railway.—In чк 
last week the 38, 500-Kw. generators at present being install 
at the station of the Metropolitan Street Railway Com- 
ny, New York City, we omitted details of the engines 
riving these. These engines were made by the E. P. Allis 
Company, of Milwaukee, for whom Messrs. R. W. Blackwell 
and Oo, are the European representatives. The principal 
dimensions are: cylinders, 46 inches and 92 inches diameter; 
stroke, 60 inches. The total weight of the engine is approxi- 
mately 625 tons. The fly-wheel is 28 feet diameter, con- 
structed in 10 segments, and weighs approximately 100 tons. 
The crankshaft weighs 41 tons. The engines are designed 
to consume 18 lbs. of steam par 1 H P. per hour. 


Car Mileage.—The proper estimation of car mileage was 
one of the subjects dealt with at the recent Chicago Oonven- 
tion. Most companies computed mileage from the conductor'g 
reports, and fully half the replies to a ciroular letter showed 
that the mileage of every car was kept. In шр 

mileage, there is a doubt as to the propriety of including or 
exoluding the distance from the car shed to the line of traffic, 
the dead mileage. which tells against a road if it be not 
included. The author of the paper discussed was Mr. 
Mackay, of Milwaukee, and he would include this dead 

. mileage if only that it would tend to discourage badly placed 
car sheds, The car day is usually 18 hours, which corre- 
sponds with English practice. It appears from the discussion 
that the car-mile basis of accounting is not quite universal, 
and that there is a basis of car hours. The treatment of 
trailers also is not standard. Some connt trailer mileage ; 
some take no account of the trailer, and generally with all 
the experience that has been gained on American tramways, 
the methods of accountancy appear far from fixed. It 
appears to us difficult to take speeds into account. Com- 
paring a city and a suburban line, each showing 1:0256 per 
car hour, the car-mile cost would be 1282 and 0427 respec- 


tively for speeds of 8 and 24 miles respectively, the speeds, 


of course, varying the results very much. The question 
admits of a good deal of argument, no doubt. There issome 
reason in accounting on the time basis, for is not interest on 
capital based on time ; but again, receipts from passengers are 


based on distance. There is a desire evidently to secure - 


some common basis for comparison that shall embrace all 
conditions. Oannot the car-mileage be multiplied by a speed 
coc fficient to bring to a common basis? Obviously a rapidly 


. A. Lood, 100, St. Martin's Lane, W. O., manager; Н. 


moving car is earning more upon its cost than a slow car, 


. and the car-mile basis, though so commonly used, may possem 


merely the fact of its being so easy to obtain as an excuse 
for ita existence. At the same time, it seems to us that the 
car-mile basis is necessary in many ways. It is not of much 
use to know the car-hour earnings, it does not tell us much 
as to the condition of tori шне орик The 
oar-mile figures do tell us this, and the ‘car-mile will pro- 
bably remain in English work at least to be a basis of 


‚ computation. 


NEW OOMPANIES REGISTERED. 


Adelaide Development Company, Limited (64,993). 
on Decem 


—This com was ber 2ай, with a capital of 
£25,000 in £10 to t an agreement with the British 
Westinghouse Electric and Manufacturing Oompany, Limited, of 


where the business of tramway proprietors, electrical engineers, sup- 


T. C. » 23, B : 
E. E. Ford, 19, Kylemore Road, West Hamps‘ead, N. W., secretary ; 
G E. Eggleton, 10, Cheriton Square, Upper To secretary ; 
and A. Booker, 19, Porters Road, Paddington, W., clerk. The 
number of directors is not to be less than three : 
two are to be nominated by the British W 
Manufacturing (Company, Limited, one by 
Oonstruction Company, ted, and one by Noyes Brothers; 
qualification, one share; remuneration, £300 per annum, divisible. 
Registered office, Westinghouse Building, Norfolk Street, Strand. 


Electric Light Insurance and Maintenance Com- 
on December 


the Electric Light Insurance and Maintenance Oompany, Limited, 
electricity, to lay down and maintain wires, cables, &c., and 


: guarantee and ca 
assura-cs) The first subscribers (each with one share) are:— 


hester 
H. H. Lyde, 21, Gloucester 
Gardens, Hyde Park, W., solicitor. The number of directors is not 
to bo less than three ror more than five. The subscribers are to 
appoint the first; qualif cation, £100; remuneration, two guineas 
each per board meeting attended (msximum, 50 guineas). Registered 
ссе, 100, St. Martin's Lane, W. O. 


SUPPLY STATION ACCOUNTS. 


Тнв accounts of the Kingston-upon-H ull elec. 


Co eine бй tricity supply undertaking show very favourable 
ere it results. The new station is probably the reason 
неу for the increase alike in capital expenditure, 


Accounts. output, and revenue. The original, or Dagger Lane, 
works were opened in January, 1893, and were described in our colamns 
at the time. The new, or Sculooates Lane station was opened af the 
end of October, 1898, so that it assisted in coping with the heavy 
winter load. Atemporary auxiliary plant in North Street dealt with 
the continually and rapidly increasing demand during the winter 


months of 1897. 
GEBERAL БТАТЕМЫНТ. 


. £61,739 £94,959 £33,290 


Total capital expenditure 

Number of units sold .. 467,362 749,690 282,338 
Maximum кү. demanded... ... 687 Kw. 1,075 ку. 388 xw. 
Gross revenue s.. . .. £10,419 £16,888 £5,914 
Gross profit ES £4,968 £8,828 — 43,300 
Average price per unit sold. 613d, 498d. — 144. 


Hall is one of the towns in which the price has been maintained ю 
as toeffcctively cover the cost of production, bat the rapidly inert 
ing load will, no doubt, reduce it this year well below the 514 
which the unit approximately stands. jS 
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REVENUE STATEMENT. 


1897. 1898, 

Gross. Per unit. Gross. Per unit. Increase. 
ale of current .. £9,967 5194. £15,546 498d.  —'14d. 
Meter rente. 929 ‘17d. . 456 14d. — 03d. 
Supply of lamps, &c. T3 a ida FU ix 
Sundry we ck 123 06d. 881 11d. + 065d. 

Gross revenue . £10,419  535d. £16,888 5234. — 124. 


In the " costa" the increase in the "coal" item is no doubt due 
largely to the generally enhanced price of coal. The rise in “ wages" 
may be accounted for by the fact that two stations are ranning, and 
the same remark might be made about “Establishment charges.” 
Oil, waste, &c., remains unchanged, but, curiously enough, rent, 
rates,” and “salaries” have both fallen, the collective drop being 
nearly 1 !. 

Совтв oF PRODUCTION. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase. 


d 


сы ССИ NN. £1,096 561. 42,034. 65d. 
“Мыр енй | 170 ‘09d. 298 *09d. ... 
Salaries and wages in- 
curred in generation and 887 ‘46d. 1,581 51d. + 05d. 
distribution. 
icing сч ! à 
о buildings, engines, — 1469 751. 1,688 -64d,  — 214 
Works’ cost .. £3,6:2 186d. £5,601 1:79d. – 07а." 
Rent, rates, and taxes 756 3894. 845 *27d. — 12d. VEN - — ы 
Management expe 2 4 738 3384. 965 31d. — 07d. 0 cu dae supplying a few lights, but that would 
neer, secretary, clerks, &c. probably ba closed down and carrent would be farnished from 
General establishment | Adelaide itself when the station was in working order. Thus they 
аа ne cerca E 935 171. 594 *19d. +024.  . hadthelighting of Adelaide, of Greater" Melbourne, and of Gaelong. 
nsurance. Further, they were constantly baving offers made to them of con- 
Other expenses ‘as iix бав vee cestions in various other parte of Australia, and it looked as though their 
—_- — — — company was re as the most stable company in Australia, aud 
Total costs  .. £5,451 280d, £8,005 256d. — 24d. they would ba ve the offer of any concessions worth having. The 


— — — ea —ẽ — —eW — — —— 


The gross profit has increased from approximately £4,970 to 
£8,330. Whereas in 1897 the interest and sinking fund charges 
amounted to about £2,970, these now absorb over £4,820, but the net 
` profit has risen from £2,000 to £3,500, an increase of по less than 
£1,500, which indicates a particularly satisfactory state of affairs, and 
especially so if the capital charges on the new station have been 


fully paid. 
ү Prorit STATEMENT. 
1897. 1898. 
Interest on loans .. * ee ee £1 496 £2,267 
Sinking fund for repayments .. T 1,467 2,555 
Net profit, carried forward 2,005 3,506 
Gross profit £4968 £8,328 
CITY NOTES. 


Electric Light and Traction Company of Australia, 
Limited, 


os wee lg meeting of this company was held at Winchester House 
on Monday. 

Mr. J. B. Brarrnwarrs, jun., who presided, went briefly over the 
progress which had been made in three months which had 
elapsed since the offer of the capital to the public. The whole of the 
20,000 preference shares were allotted, the su ptions being in excess 
of the amount offered. Ata distance of 12,000 miles some time must 
necessarily elapse before they could get things into working order. They 
had appointed an engineer (Mr. F. W. Clements) whom they believed 
to bea man of exceptional ability, in whose hands the Australian o 
tions would be perfectly safe. He is now in Melbourne actively 
working in the company's interests. The arrangemente for the pur- 
chase of the two e g Melbourne supply companies had involved 
some delay, owing to the time occupied communication with this 
colony, but that matter they believed had been carried safely 
through. The board last week cabled out the money to pay out the 
shareholders in the two companies, and by the end of the present 
month they would be actually in ession of the two stations in 
Melbourne, and Mr. Clements would be able to commence at once the 
concentration of the two works and the introduction of the various 
economies which it was believed would be effected by working the 
two concerns af one station. The prospectus stated that the 
Melbourne Oorporation had come to an agreement to purchase the 
electric cables within their own boundary, and to pay some £40,000 
in cash therefor. That arrangement is in course of carried out. 
The Corporation had already fulfilled their part of the bargain, which 
was that in consideration of that they would use their influence to 
obtain for the company, and give their consent to, orders to light the 
exceedingly important suburbs of Melbourne for 25 years. The 
board had received information that this consent had been 
given and the orders granted, so that they might take it that 
they had now got the necessary legal rights for lighting 


statements of the prospectus were strengthened by the addition of tle 
Adelaide lighting. Arrangements have been nearly carried through 
for securing a quotation on the Stock Exchange, and such would be 
obtained early in the new year. — 


Volenite, Limited, 
TRE first annual general meeting of this company was held on 5th 
inst. at Dablin. Lord Luraan, who presided, taid that seven-eighths 


of the shareholders resided in Ireland. He referred to the balance- 
sheet and to the delay which had occurred in the ccmpletion of the 


works and the erection of the macLhiaery. Mr. Lamplougb, the 


inventor of v.lenite, bad consented to take over the entire manage- 
ment of the business. Questions had also been addres:ed to them 
with regard to electrical volenite. Trey were now rxecuting orders 
in connection with this branch of the business, but in order to deal 
with it fully they should have a large increase of capital. The pre- 
sent iotention of the directors, owing to the reports which have been 
circulated and the distrust which apparently they have aroused, was 
not to come to the shareholders for further working capital until they 
proved to them what volenite was. They had been asked questions 
as to the cost of volenite, but owing to the numberless uses to which 
it was applied they could not tell the cost, and he did not think they 
would justified in doing so. They bad been criticised in the 
press in reference to volenite and as regards the non-existence of 
works. Well, be was afraid that the press had been misled. For 
the short tim» they hai been running they got more orders than 
they could execute, and to enable them to deal with larget orders 
they would increase their plant, and that, of coarse, would involve 
further expenditure. That was a question which was giving the 
directors considerable anxiety. They wanted to avoid asking for 
further capital at present, and they had arranged with their bankers 
for an overdraft, so as to enable them to execute these orders. It 
might be necessary later on to ask the shareholders for further capital, 
but they intended not diog so until they had proved what they 
were doing. He had little doubt that the shareholders would then 
come forward with the necessary capital. If the shareholders 
expressed a general wish the directors were willing to increase the 
capital to £100,000 by a further issue of £20,000, but that reste 
entirely with themselves, | 

The report was passed unanimously without discusrion. 

Mr. LAMPLOUGH having handed round photographs of the works, 
and a catalogue containing a list of the articles they were turning out, 
said some people had been kind enough to write to him hoping they 
would see him standing in the dock. Well, that might be amusing, 
but it was not very encouraging. They had lately purchased addi- 
tional plant, and were it no: for that they could never have under- 
taken the large orders they had got. He wasarranging with the 
people offering them to finance the venture by paying for the work as 
t was turned out. 

The OBAIBMAN said they had received orders for volenite, in which 
а certain amount of rubber was required. Volenite, in its original 
state, had not a icle of rubber in it. Fish oil was used in the 
manufacture of volenite. 


A SHAREHOLDER said it was stated by the late manager at the last 
meeting in Dublin that it was not. 

Mr. UGH said considering that their late manager never 
made volenite, he did not see how he could know. They had an 
unlimited amount of raw material to work upon. 
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National Telephone Company.— The transfer books of 
the 34 per cent. debenture steck of the National Telephone Com- 
pany, Limited, will be closed from the 18th to the 30th inst., inclu- 
sive, for the preparation of the warrants for the half-year’s interest 
due January 1st. 


W. T. Glover & Co., Limited.—The debenture stock 
transfer books of this company will be closed from Saturday, 
December 16th, to Saturday, December 30th, both days inclusive, for 
the preparation of interest warrants. 


Chelsea Electricity Supply Company.—The books 
will be closed from December 18th to 31st for payment of the 
interest on debenture stock. 


Eastern Telegraph Company, Limited.—An interim 
dividend of 1} per cent. on tbe ordinary stock, free of tax, for the 
quarter ended September 30tb, is announced. 

City Meeting.—A meeting of the India-Rubber, Gutta- 
Percha and Telegraph Works Company was held yesterday, and a 
report will appear next week. 


Electrolytic Alkali Company.—Letters of allotment 
have been pcated. 


TRAFFIO RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending December 9th, 18909. were 4127 1s. Id.: December 9th, 1898, 


£197 28. Id.; aggregate for half-year to date, £19,864 14s. Id. 


The Bristol Tramways and Carriage Company, Limites —The receipts for the 
week ending December 8th, 1899, were 22.680 19s, 7d. corresponding 
period, 1898, £2.558 8s. 10d.: increase, £72 102. 9d. 


Buenos Ayres Tramways.—The receipts for the week ended November 18th 
show a decrease of £312. 


The City end Boutb London Railway Comrany.—The receipts for the week 
ending December 10th, 1899, were £1,110; December 11th, 1898, £1,117; 
decrease £7. Total -— for half-year, 1899, £28,650; total receipts 
corresponding period, 1898, £23,753; decrease, £103. Miles open, 8}. 


The Dover Corroration Tramways.—The fpes for the week en 
December 9th. 1899, were £145 68. 5d.; December 9th, 1 
£149 98а. Ба. ; increase, £2 17s. Od. Total receipts to date, 1999, 


£9,608 0a, 7d.; corresponding peziod, 1898, £8,069 11s. 7d.; inorease, £1.538 
9s. Od. Miles of track open, 1899, 8; „ 8. Car miles run, 1899, 4,714; 
1898, 4,181. Number of cars, 1899, 11; 1898, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, December 8th, 1899, were ва follows:—D. U. T. Oo., horse cars, 
£129 бз. 10d.; ditto, electric cars, £2,814 194. 3d. ; D. B. D. Oo., electric cars, 
£072 9s. Sd.; total, 28 616 14s, 9d.; corresponding week last year—D. U. T. 
Oo., horse cars, £2,281 7s. 7d. ; ditto, electric cars, £401 10s. 6d. ; D. 8. D. Oo., 
electric cars, £650 lls. 104.; total, £8,363 9s. lld.; increase, £259 4s. 10d. 
Aggregate to date, £96,450 3s. 4d. ; ate to date last year, £91,499 
148. Od.; increase to date, £4,950 9s. 4 orked :— Тһе mileage open is 40 

miles electrically, 4 miles by horses, as against 16 miles electrically, 

&nd 28 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
December 10th, 1899, were £581; December 14th, 1898, £285; increase, 
£296. Number of cars, 1899, 28; 1898, 10 Total receipts to date, from 
April Ist, 1899, £21,727; 1898, from June 29th, 1898, £6,802. Miles of track 
Open, 13; 1898, 84. 


Hobart Electric Tramway.— The receipts for October show an increase of £45. 


he Live Overhead Railway Com —The receipts for the week ending 

December 10th, 1899, — ы 10 e] 458: corresponding week last year, 
Ay is ; increase, £70; total increase for half-year, £1.883. " 

uth Staffordshire Tramways Company.—The receipts for week ending 

ecember 8th, 1809, were £670 10s. 94.; December 9th, 1808. £599 17s, 4d. ; 
receipts for 49 weeks £82,651 1s, €d; 1898, ££0,949 188, 84. 
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STOCKS AND SHARES. 
Wednesday Evening. 
Many people are asking why it is that war with the South African 
States should cause flatness in shares of Home industrial under- 
takings, or in companies whose operations are perhaps carried on at 
the other end of the world. Brokers are constantly receiving 
inquiries as to why electrical securities should be flat, or what has 
caused the fall in some of the telegraph dercriptions, seeing that the 
companies’ lines run to the Eastern hemisphere, right away from the 
theatre of war. The stereotyped answer is that the weskness is 
attributable to dearer money, a reply which means little or nothing 


to the average outsider, who can trace no connection between the 


Transvaal war, the dearness of money, and the dwindling away of the 
prices of his investments. We will venture to attempt a more com- 


prehensive reply to the query than the busy broker has time to 
dictate. 


War, like most other things nowadays, costs money, and is, in fact, 
the most costly luxury in which a nation can indulge. To raise the 
money recourse must be had to the nation, and in October last, when 
eight millions sterling was voted as a preliminary grant to the War 
Office, three-eighths cf the amount was readily obtained from the 
money market and the Stock Exchange. This was the beginning of 
the dear money scare, which bas now developed into a squeeze, 
The Bank Rate was doubled in very little more than. a 
month, and as the news from the front gave evidence that 
the campaign would last considerably longer than was at 
first expected, it became apparent that considerably more 
money would also be wanted. This is the time of year when all the 
world's money markets are esger to obtain gold, and as the banks 
are now cffering handsome rates for money on deposit, many people 
are selling their investments to place the proceeds with the barks. 
Bat a stronger reason for the fall is that dear money invariably 
induces a feeling of apprehension, which causes free selling in specu- 
lative departments, and losses incurred thereby have to be met by 
forced sales of higher class securities at the very time when dealers 
are nervous and have no buyers. Thereare, of course, other causes at 
work which lead to a decline in electrical and industrial shares at 
such a time ав this, but those which we have outlined are the main 
factors. They are responsible, for instance, for the weakness in the 
supply market. However well the companies may be doing, their 
shares cannot withstand the effect of entirely foreign influences, 
and under the circumstances, an upward reaction cannot be 
expected until some idea is obtained as to when hostilities will be 
over, with a consequent relief to the money and stock markets 
generally. 

Metropolitans are a particularly dull spot in the electrical supply 
section, There seems to be a muddle over the company’s new 
works at Willesden, and the buyers who came along in November 
have got all the shares they required. The carrying-over rates in this 
department on Tuesday averaged from 7 to 9 per cent. 


Electrical railway stccks naturally suffer badly in days of flatness, 
owing to the narrowness of the market. City and Bouth Londons 
continue weak. We cannot say we are particularly surprised, for it 
must be remembered that the new branch to Moorgate Street, 
although on the point of completion, is not yet open, but the capital 
required for its construction has already begun to rank for dividend, 
which will naturally make a difference to the amount available for 
distribution on the old stcck. Waterloo and City has lost strength 
on the fear that the agitation now on foot with regard to the over- 
crowding on the system may lead to the line losing traffic, which, we 
venture to think, is a needless apprehension. - 

In the country division, Bournemouth and Poole New Ordinary 
shares, issued at £1 premium, are quoted at £1 premium above the 
issue price, while the new Preference are nominally about 10s. premium. 
Seeing that the existing issue cf Preference shares stands at 104, 
there is certainly not much to be gained by subscribing for the new 
issue at the same price. The last day for applying is Thursday, 
December 21st. 


Telegraph stocks ате moving in the same direction as everything 
else. The fall in Anglo-Americans has been sccelerated by a 
smart slump in Yankee rails. Eastern O:dinary was scarcely 
affected by the declaration of the usual quarterly dividend, 
but the money market has exercised the regalar depressing 
effect. Moreover, the stoppage on one of the company’s lines from 
South Africa was not an encouraging item for the bulls, who also 
were mulcted pretty heavily for contangoing their stccks to the end 
cf the year. In other telegraph issues scarcely anything is doing, 
and business, on the whole, in the electric market is very eleck. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGEAPH AND TELEPHONE COMPANIES. 


Present NAME or Dividends for otetion Quotation week 
вте, the last three years. a Dec. 18th. Deo. 18th, 
Highest.| Lowest. 
100 —104 (100—104 |... | « 


124, 4001 African Direct 4 Debe, бє Uee cul 100 
Telegraph, 4 $ 


10 
125,000 Do. do. 5 % Debe., , Nos. 1 to 1,250 Red 100 s 85 — 90 85 — 90 
906, 500 ni zm AE «„ Stock 65 — 68 65 — Pe 
8,047,220 6 % Pret а iii 17 at 1154—1164 | 1108 | 1154 
$8,047,220 Do. ferred... . 17 — 17 Ha 17 | 17%] 167 
205,151 | Brasilian Submarine i 10 7 17% — 1 1 1 154 14% 
44000 8 i 5 o bebe. aud series, 1906 . d "T a me z . 
Telephone, Ов, to 000 eee eee ee U 5 те xs Е 
10,000,000 8 9 198 —202 |198 —202 


Commercial Oable iss vs 
Е ро. до. Sterling 600 year 4 % 1 V Deb. eb. Воск Red. i fa 
16,000 | Cuba Telegraph ... 508 Ves ete Ves T 0 8 


i 6,000 Do. 10 V Pref. eee eee eee [I1] eee 10 19 м" 20 19 == 20 
12,981 | Direct заз К 8 xi 5 4— 65 4 — 6 
6,000 Do. do. 10 V Cum. Pref k i 5 9 — 10 9 — 10 . 

80,000 Do do. 41 % Debs is 08 —1079 1083 —107 

60,7101 Direct United States О m .. | 230 8195 | 112— 12} | l1g— 122 12 
130,000 | Direct West India Cable, E. ** Reg. Deb. . eso. | 100 101 —104  |101 —104 

4,000,000 Eastern h, Ord. eee eec eee 5 7 V 154 —159 150 — 155 156 p 
xd ves Ls 85 Pret. боа re ees eee 100 5$ 08 —101 98 —101 904 
э б 5 o 1890 eee 100 TT) TI TT TP DR эе oe 
I NA —— . — ашаар шеа i г, 
astern ustralasia, and China 10 154— 1 — 
ро Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. Е "E 
16,900 drgs., reg. 1—1 8,97 826 100 5 $ .. | 99 —108 99 108 287 Kits 
°з 6 4, 

64,400] Ро. do. Bearer, 1 1,06078,9185, 4,527—6,400 | 100 | 6 . оо —108 [100 —108 - 
820,0001 Do. 4 95 Deb. Stock ... aus Ls 4 „ 117 —122 116 —121 cee 

шор eeu са ee Т : б Mort, Deb., 100 | 5 % 99 —108 | 90 —108 d 

46,800 Do. to 5, 100 | & „ 1100 —108 1100 —108 бев 
300,000 ро. 4% Mort. Debs., М 1 to 8,000, red. 1909 100 | 4 101 —104 |101 —10 a 
200 Do. 495 Mt. Debs. Bub.) 1—8, 000 25 | 4 101—104% |101 —104% 

180,227 | Globe Telegraph fie ait) „ 6% | 14—14 | 1— fe | Ug] 1H 
180,042 Do. do. 6 % Pref. [T] eee өөө 10 6 0 1 — 16 1 152 543 15%, 
150,000 | Great Northern of oo 5 ое | 10 [10 4, |91 — 88 81 — 88 

80,600 |{ Halifax and Bermuda га NE Somes } 100| ... | .. | .. 100 1s 10 —108 |... | - 

17,000 Huropean Telegraph eee cece eve [T1 eee 25 10 10 0 48 — 62 48 == 53 50 . 
100,0 UL London Platino-Brezilian hres as Ф Debs. eee ee 100 6 7 8 7 E 106 —109 106 —109 eee 

71,000 | Montevideo Telephone, Limited, os. 1 to 71,000 ... 115 i А - i i - 
неее = Do. as EE Pref. , Nos. 1 to 84,000 : m as Р Š A 5 A 5i a 

15,000 Do Pane S Gn. 1 Fel... . 10 6 6 5 8 7 1 — 18 1 — 18 | 14 

15,000 Do. 6 *5 Cum. 2nd Pref. ... aaa ee | 10/6 6 6 14 — 15 14 — 15 

000 Do. 6 + Non-cum. 8rd Pref., 1 to 280,000 65/5 6 6 6]— 5j | 5i— 
1.82, 71 Do. „А . Воск Red. Stock 8395 | 8495 | 34% |100 —102 100 —1 100$ | 100 
‚50% | Oriental leo., Nos. 1 to 171,504, fully paid 116 5 5 — 1 а 
100,000}; Pacific and Buropean Tel., 4 7 Guar. Debs., 1 to 1,000... | 100 | 4 4 ` 103 —105 |102 —105 1084 
11,889 Beuter’s aoe eee eee one өзө өөө eee eot 8 8 5 7 7 8 7 — e 
58000 ane Oables T R -— ies 800 coe |Oert.| ... Р „ 1127 —182 126 слы 
піќе d Riv M F late elephone ee eee LII eee 8 8 6 ee ap 
8 W “ % ч eee өөө coe [CC Ы ‚* eee үе: -ue ре io 1014 100 
ЗАА N 6 100 | & А —1 — 

80,008 | West Ooast of America, Nos. 1—80,000 and 58,00 a АЫ - 1 1 . 
150,000 Do. do. 4 Debs., 1 Bres. геч 1 eee eee 103 —106 103 —106 • eee 
880,031 Western and B 4 Book Red. „% [DUOC oe eee 104 —107 04 —107 ee 

88,821 West and Panama [II 10 1 eee е lixa i— lè 1 eee 

34,568 do, do, 6 % Cum. lst Pref. , 106 s 10 xd 91— 97 9H 

4,009 do. 6 204 Pref. eee 10 6 eoo 7%— 8jxd 4— 84 ses 

80,000 do. б Xx Nos. 1 to 1,800 | 100 | 6 „% |100 —109 |106 —109 а 

188, 100] Western Union of U. id. „ | 10016 „% | 98 —108 98 —108 - 


Wisco. Lt. Bup., Ord., 101 to 19,761 
do. 7 % Cum. Pref 


1 
80,000 8 Ф 10 — 11 1 1 10 А 
. 20,000 awe 104 1 
20,000 " — 6} — 
34,000 5 6 8 €— 9 71— [III 
100,000 4d éd 111 —118 111 —118 118 
,000 7 % 10 6 llg— 121 11 — 12 114 133 
40,000 6 Ф Cum. Pref., 1 to 6 6 6 13 — 14 18 — 14 138 
400,000 Do. 5 95 Deb. Stock, Borip. (ian. at ап ) all paid 5 б 125 —180 196 —180 
40,000 | County of & Brash Prov. Ш . Ord. I—40,000 п 101— 114 10 — 11 103 
200,000 Do. 4$% Deb. Stock, Prov. Certs (all paid) Rd. nee 111 —114 111 — 114 1113 
110,000 | London Mloctrio Bapslt Corporation Limited, Ord, — 17 Ad Pl ee аз 
? u y eee eoe ITE =" 
,050 Do. de 5 6% Pret we | œ 6 6— 63 | 52— 6 5] 
100,000 Do. do. do. 4% Ist Mt. Db. fitock Rd. eae E 104 —106 104 —166 
,500 | Metropolitan Electric Supply, 101 to 62,600 eec T B 6 5 5 5 | 14 — 15 133— 14} 14] 182 
Do. 4 3 Tant Pis Mortgage A Stock 17 | 449 ous’ uz —119 
9 . 1 гак = TI ҮТ 
Notting Hill Ileotrio ИС" 2 6 164— 164 | 164— 164 8 ЮИ 
Hlectric Ord. 144% | 15)— 1 1564— 164 | 158 | 15 
7 7 9 — 9— 94 awe Tn 
T % 4— 42 | 44— 4 


* 12 J 14 — 15 [14—15 | 14g] 14 


— — are Шурам. paid 
65’! 8 VITE face rae and the Gre pert 
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HAN LIST OF _ ELEOTRIOAL "dOMPANIES беним. "^ > d x 
ELECTRICAL RAU TAT, — AND INDUSTRIAL COMPANIES. 


o 5557 aa | Stock Closi Closi Business done 
1806. | 1897. | 1898. Highest. | Lowest. 
60,000 Aluminium «A shares, Nos. 1—60,000 .., eui ei 1/10 % 10 $ ... 2i— 84 22— 81 2i | ... 
90,000 Do. 4 & lst Mort. Deb. Stock Red. .. [Stock] ... ga ... | 95 —100 | 95 —100 ET Se 
80,000 | British Electrio Traction wi] 100. .. | 6%) 164— 17 163— 17 | 16] 1863 
80,000 Do. do. 6 95 Cum. Pref. 80 (00180000 " 10 ... г» .. |124— 18] 13 — 184 138 | 13 
: 200,000 Do. do. 5 Ф Perpetual Debenture Stock lga ss .. | .. |126 —129 |126 —129 iin sis 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 00 : ui- r 111— 124 
27,500 Do. do. 6 9 Cum. Pref. Nos. 1 to 27, 500 . 64— 62 
90,000 Brash Eleol. Enging., » Ord., 1 to 90,000 T H- 21 li— . 
90, 000 Do. AG Fer say Pref. , 1 t0 90,000 " i% à 21— 2i 231— 8 
:125,0001 Do. do. b. Stock . [боо 110 —116 |110 —115 
50, 000 Do. do. 94 200 Deb. Stock Red. ... Stock * |104 —107 [104 —107 
20,000 | Callender’s Cable Cónstru shares, Nos. 1—20,000 ...| 5 | 10 0% 14% 16 5 % 18 — 14 | 18 — 14 
` 20,000 Do. do. 5 % Cum. Pref. 6 51— 6 6)— 6 
90, 000 Do. do. 4) 95 lst Mort. Deb. Stock Red. Stock} ... E .. 1118 —116  |118 —116 dus "o 
85,250 | Central! London Railway, Ord. Shares ev cuv owl I0 ere m .. | LOZ— 10g | 104— 102 105 | 108 
178,808 Do. | ‘do. do. | £8 paid ecc 006 10: eee eee eee | eee К eee eee “eee 
61,088 Do. do. Pref. half-shares e o5] 5|. |. |. | 51 4— 5 4 
| 71,447 Do. do. Def. do. eee eee eee 5 ooo eee eee 54— 52 51— 53 "T m 
.680,0001| City and South London Railway  .. Stock INR Y 14%| 21 61 — 64 61 — 64 624 61 
` 87,000 Do. do. Ord. Maid. Nos. #2, 501 to 60, 000 44 eee өөө eve 81— 4h 34— 43 eee one 
` 82,008. as c Co., Ное 155 ү» 9e os -— B cu b Я 8)— 4 84— 4 8? 
d | e БФ ist Mort ebs., 1 to 900 of} | — 
100,000 £100, and 901 to 11 000 of £50 Red. eee eee eee aes | 100 —108 100 108 e 
99,201 | Edison & Swan Utd. El. Lgt., “А” shares, £3 pd. I to 99,261 5 6 6 3— 4 2— 2, 
17,189 . Do. do. do “A” Shares, 01—017,189 5 5i 6 6 84— 44 31— 44 4 
: 844,028 Do. do. do. 4% Deb. Stock Red. ...|100| ... ies .. | 95 — 97 95 — 97 
.112,100 | Electric Construction, 1 to 112,100 . ag | 21 5%] 6 6 $ 2— 34 | 2— 2i 2) 
25,000 Do. do. 7 % Cum. Pref.,1 to 25,000 ..| 2| 7 7 7 22— 23— 8 
| 140,800 Do. do. 4 Perp. 1st Mort. Deb. 9 — ETT Stock eee [IIl eee 104 —107 104 —107 " ы 
91, 198 Il moreꝰs Patent Copper Depositing, 1 to 70,000 .. бег 2|! .. 95 б — — - 
.. 9,6001] Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,000 * | 10] 7 7 1 11 — 18 10 — 12 10 2: 
80,000 | Henley's (W. pk Telegraph Works, Ord. ... 885 isi 5 | 10 12 14 124— E 12 — 18 125 | 12 
15,000 ре E 4 Y Pre. . | 5 7 7 7 — 6 6 — 6 576 54 
50.000 do. 44 Mort. Deb. Stock... Stock A1 44%} . 111 —114 {111 —114 " .. 
6505000 Indie Ванн, H be тешер! Works .. 1010 10 10 Y 21 — 22 21 — 23 21 E 
800,000 do. 15% Mort. Debs. 100 ees TI eee 100 —104 100 —104 ee 
87,500 [тоно Overhead Railway, Ord. Шш eae . . 10 N 39 84%] S)— 9 [8н од | es 
10,000 do. Pref., £10 paid ce 1| 10| 6 5 5 134— 182 |1 18% = 
87,850 | Telegraph Oonstruction and Maintenance . .. | 18 | 16 16 16 86 — 40 86 — 40 38 38 
160,000. | Ро. 4 % Deb. Bds. Nos. 1 to I, 500 Red. 1909 . 100 eee PT see 108 —106 108 —106 eee 
13, 400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20, 000 5 ... "xm 9 — 10 хі 9 — 10 ses sss 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 Чо 20,000 5| ses ies is 54— 6 bà— 6 at 
| 540,000ї Waterloo and City Railway, Ord. Btock eos see oes 100 . eec eos 8 % 101 ` —104 101 —104 eee 
+ Quotations on Li Stock Exch therwise stated all shares fall 
" T: Dividends marked § FP „ passer sha'next. ar fally paid, 
e LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. | Kensington and Knightebridge Electric Lighting, Ordinary Shares 
Brompton and Kensington, 449 Debentures of £100, 108—106. _ £5 (fully paid) 12—18; lst Preference Oumulative 6%, £5 
National Electrio Free Wiring, 10e. paid. 4s.—5s. (fally Пу paid), | tb Debentures, 104—107. Dividend, 1898, 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—19. Ordinary 8 

Do. do. Pref. (£10 pd. ), 104 11. | E: Kidderminster and | District Electric, Pref. (£6 pd.), 6—64 xd. 
Smithfield Market Electric, 1—3. T. Parker, £10 (fully paid), 182. 
* From Birmingham Share List. — ^ Bank rate of discount 6 per cent. (November 30th. 1899). 
MARKET QUOTATIONS, Wednesday, December 13th. | | : 
| Eboni ее ee ee 1. ” е 

pag "— ee ee per owt, : oy : М b / ee A " gi m "T e ee Ber Ib. 8 Ы 

а П dr beet = M . єз A Wire (basis priós) :. Per B. 10 . 

: $ Salphurio ее ee ee per сті. | 800 | [7^ = 9 : Sheet ee ee — ton ro | oe 

. Sal - өе - - ee per owt. - 40/ , 40!- vw — 9 Rod es per ton £85 v» 

a Ammonia, Muriste (crystal) .. per ton £29 £29, : я German Bilver Wire ,. per lb. 1/6 oe 

а и ee per ton £27 49] А Gutta- ge per Ib. Ti- oe 

в Bl бет .. .. per ton 4610 £6 1 · А Indis-rubber, Para fine oo per lb. | 4/63 to 4/74 * 

в Bisolphide of Carbon 5: . perton| 45 | 415 IE boal Bhecia cis or римма Mi 1/8 dec. 

le eo ET ; warran 

a Bensole (90 % p e ee oar pal 71. qj- ү» $ а Nerd n Der ton From £11 ee 

e „ (60/00%,) $e са per gal 16 878 и ( „ Scrap, heavy per ton | 50/- to 55/ 

« Соррет баір .. per ſon £25 10 295 10 $ , Wire galvanised No. 8.. per ton £14 5 

в Nitrate eo ee porton 25 425 ss chick 2 Lead, English] $ .. . porton 217 10 

JJ. Saree ШШ ЖГ |^ 2 Mingani! Wire Re. 98:7 . Ter ib. 

в Methylated S Codd gal. | 99 2/9 ЕА 9 Meroury m *' per bottle £9 126 3:6 inc. 

a Мариа vent (90 % at 4 Mica (in (in original eases), amall per 1b. 8d. 
1 С.) ee ee ee per gal. 8/6 3 4 99 Li] и рег Ib. 2/9 

a Potash, Bichromate, in .. por b. did. Bid 34. ino peer per lb. | 8/6 to 7/6 

@ „ Oaustio (75/80 % ) . per ton 424 Maer p Phosphor Bronse, plain омей b. 1/1 ¢0 1/4 

F эн унде rn [7 i Р гта кгр аата | тош Us, | r 5 

а Sulphate oí Magnesia -. . Per ton 4410 44 10 e o^ | $ Platinum .. Per o. £311 | 4811 n 
« Bulphur, Sublimed Flowers ee рег ton £6 €6 „ Silicium Bronze Wire . per Ib. 10§d. to 1/1 - 

& " vered - рз юп з E "E { вв, Magnet, aoo'd'g to desc'p'n p. ton тораи 40 « 

2 Bods, Caustio white 709.) :: per ton 4710 4 10 m g Tin, . per ton |2194 5 nom. 

stals ° per ton £8 £8 Z0 f n foil ee ee ee ee per Ib. 11 [ Us 

« „ Bichromate, casks |. per Ib, зй. Ad. 1d. ine n vh wire Nos. 1 to 16. .. perlb. 1/10 1d. dec. 

METALS, &o. | P Wit White Ani" brand... per ton | £40 20 870 
Aluminium Wire, in ton lote... per ton £294 PE j Yarns, Cotton, Single 101Ь. bundles pr rab 7 

i per ton 290 te 2160 290 1 21601 — -— 4 pi 10 Tbe, ` der ib 8 | jd. inc. 

c Brass rolled — Fir bazis per Ib. Bà. : 3d. dec. 3 2. P Beaten, 10 ibe. per Ib | ря © 

9 „* per Ib. 10d. 10d. m 1 ute, 180 lbs. rove per ton £14 

^ Wire, ny . per lb Sid. 64d. 2d. dec. k Zino, Sheet (Vielle Montagne bnd.) p.t. 4225 
Quotations supplied b | $i lied 
[ood a — 5 өз: | чыш 11 
E Д тп в 
с eser. Thos. Bolton & Bong, Mesers. n n Meats. Р. Ormiston & Sons. 
d Messrs. F. Wiggins & Sons t Jackson а o Messrs, Matthey & Оо. Led, 
ы Messrs, Bolling & Lowe. p The Phosphor Company, 144. 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


METHODS OF BUPPRESSING AROS IN SWITCHES, 
FUSES, &c. 
By Eanzst Кісвсах Scorr, A. M. I. O. E. 
(Read at Manchester, Tuesday, December 5th.) 


(Continued from page 946.) 
The Oerlikon Series Parallel Controller.—In this controller the 
magnetic field is set up by two stationary solenoids which surround 
the main contact cylinder. The centre of this cylinder is of iron 
and the return circuit is formed by a metal backing to plate carrying 
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8 1 B, Soft iron backing; c, Contacts; в, Solenoid. 
Fra. 7.—Оввыкон Men Brow-OuT Оонтвогтив. 


the valcabeston partitions. The arrangement is said to be very 
effective, and, as will be seen from fig. 7, it takes up very little 


space. 

Car Lighting Switch and Fuse.—The General Electric Company, of 
America, make a very neat car lighting switch and fuse in which is 
incorporated the magnetic blow-out idea. The arrangement is shown 
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Fig. 74.—CAB BwircH аир Foss, wiru Млахетіс Brow-Oor. 
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in fig. 74, and it will be noticad that there isa small electro-magnet 
immediately below the fuse wire. Although only ij inch is allowed 
between the terminals, yet this is found sufficient tor a 500-volt car 
circuit when the blow-out device is used. 

Combined Solenoid Blow-out and Fuse. A clever combination of 
the solenoid blow-out and fuse has recently been devised. It consiste 
of a fuse wire carried round a porcelain block many times and 
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attached to terminals at either end. The fuse wire iteelf thus forms 
& solenoid, and when a heavy current passes the c fleld given 
by the spiral is sufficient to desden the arcing, the direction of the 
magnetic field being such that what arcing does ocour is driven out- 
wards from the centre support, 

Circuit Breaker and Shunted Fuss. —Oireuit breakers which have 
been so uniformly successfal for voltages of 500 or so, failed with 
several thousand volts even when the break was increased to several 
feet. This fact and the inconvenience of operating very large 
switches, therefore necessitated some special method of using this 


Р, Flexible; р, Plunger; в a, Spark gap; є, Earth. 
Fig. 8.—Garton-Dantets LIGHTNING ARRESTER. 


valuable appliance for high tension work. This was found in the 
addition of a thermal device in the form of a shunted fuse, as first 
sugges'ed by Mr. Mordey in 1888. The circuit breaker contacts are 
arranged to give a comparatively short opening, and when the breaker 
is opened by the nsual magnetic device, current is thrown on to the 
fuse, which being enormously overloaded goes off with violence, 
sufficient time having, however, elapsed to enable the circuit breaker 
contacts to get a fair distance apart. 


Fig. 9.— Woop's LienrmAd ARRESTER. 


It is interesting to note that one of the principal arguments with 
those advocating circuit breakers bas always been that the employ- 
ment of circait breaker saved the cost of fase renewals, and also the 
time necessary to get a new fuse into IN The addition of the 
shunted fuse nullifies these points, and it is a question therefore 
whether it would not be cheaper and batter to employ a fuse only. 

The writer does not propose to describe lightning arresters * in 


* The name lightning arrester is a misnomer, as ite purpose is to 


give the lightning the shortest possible path to earth. Its arresting 
preperties are 
after the lightning flash, and which arc is apt to be kept up by the 


only necessary for stopping the arc which follows 
machinery working on the clicait. 
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detail, but there are forms in use which are so nearly akin to circuit 
breakers, that it may be interesting to briefly refer to them. 

The Garton- Daniels Arrester is shown in fig. 8. The lightning dis- 
charge enters at the lower end of the graphite resistance (shaded 
black), and from there passes through the flsxible cable to a soft iron 
plunger, which normally rests on the top of the upper discharger. 
It then jampe the spark gap and goes to earth, but if current follows, 
the drop across the graphite resistance, with which the solenoid is in 
shunt, sends current through the solenoid, and the resulting mag- 
netism draws up the soft iron plunger several inches, thus breaking 
the arc inside tho tube. 

Wood Arrester.— The wood arrestor, as made by the Fort Wayne 
Corporation, also depends on a mechanical movement to break the 
arc. Fig. 9 shows the device. Both line and machine terminals are 
connected to the lower part of the arrester. Earth is connected at 
the top, and the lever thus forms the path for the lightning discharge, 
there being a spark gap at either end. In its normal position the 
lever is vertical, but when a discharge occurs the dynamo current 


Bia. 10.—BENTINEL AUTOMOTOR Оівсо1т-Ввклква, 


momentarily following the discharge energises the coils, thus drawing 
the plungers, and tilting the lever into the position shown in the 
figare. Directly the arc is broken, the coils lose their magnetism, 
and the lever falls by gravity into its normal position again, ready 
for the next discharge. 

The Brush Electrical Engineering Company supply a somewhat 
similar apparatus. 

Sentinel Circuit Breaker.—An interesting if somewhat complicated 
automatic circuit breaker is made by the Sentinel Elcctric Company, 
of Wilmington, Delaware, U.S.A. The arrangement is indicated in 
fig. 10, which shows tbe triple-pole type. A bar of brittle metal 


Fig. 11.—ВЕнтїн®г, Cracoir Вввлкив Switcu. 


is mechanically broken out by а spring released by a trigger, this 
actuated magnetically as in the I. T. E. and other circuit 


Unlike а fuse which first melts at the centre and gradually. burns 
away towards the terminals, the piece of metal in this case is removed 
mechanically in its entirety, and there is thus exceedingly little 
arcing. There are no moving electrical contacts, the apparatus is 
not affected by electrolytic action and does not bscome jammed, 
which is sometimes the саза with the ordinary circuit breaker. 

Fig. 11 shows the idea applied to a switch, в and к being the 
pieces of metal placed ready for breaking ont. И 


(To be continued.) 


INSTITUTION OF MECHANICAL ENGINEERS, | 


Contraky to ordinary practice, a non-technical man has given an 
address before the Institution of Mechanical Engineers in the person 
of Lord Charles Beresford, who had much to say on Ohina as a field 
for mechanical engineers. Some of our contemporaries appear to 
have taken his remarks ‘as illustrating a phase of Chinese character 
very different from that of the European. We fail, ourselves, to see 
very much point in this. For example, the speaker saw a big gun 
which had been loaded with the wrong powder, and the breech had 
blown out and killed some men. Untaught by this experience they 
tried the same powder in another gun, and more men were This 
is looked on as carelessness of life. Іа what is this different from 
the English? We ourselves, mere outsiders, had information that the 
British Army was short of guns. It was notorious in the Army 
itself. The Government must have known of it. Yet nothing was 
done to make good the deficiency, and the Government were forced 
into war without guns or cavalry, and only by borrowing from the 
Navy, and risking to such extent our first line of defence, have we 
been able to make the stand we have made at Ladysmith. Has not 
our Government been far more careless of life than the derided 
Chinese Government? So while the Chinese trained guns in а way 
to both hit the enemy and kill their own men, our English Govern- 
ment, for lack of proper appliances, are killing our own men, even 
if they are hitting the cnemy. 

Paraphrasing the old adage, '* What is the use of temptation unless 
you fall into it?” British generals seem to carry out their masterly 
strategy by asking themselves, What is the use of an ambush unless 
we fall into it?” 

Again, it was found difficult to persuade the Ohinese that China was 
not being robbed when the foreigner was allowed to make invest- 
ments in the country. Іа not this exactly the attitude of the protec- 
tionists and tariff mongers cf America and most European nations, 
too, though to a less extent? And is not the same spirit equally 
rampant in this country, though only in the matter of local politics, 
for in Imperial politics we seem to have left the rest of the world 
behind usa very long way. Lord Obarles gave an instance also of 
the weak and foolish policy pursued by the British Government, who 
when some of Mr. Kinder’s engineers were maltreated by rioters— 
Mr. Kinder being the engineer of a 300 miles railway—simply called 
a conference of the whole of the foreign ministers, by whose united 
action the rioters were whipped, just as were some other men 
who had damaged a pump handle. Lord Charles aptly terms this 
skulking behind foreigners, many of whom doubtless were not sorry 
to see British subjecta maltreated. What would Palmerston have 
done? It was safe in his days for an Englishman to go anywhere. 
China is likely to be a large factor in the near future. The coal 
fields of Shansi have seams 80 feet thick, and generally the mineral 
wealth of China is incalculable. Manchuria is a white man's 
country climatically, resembling Vancouver, B. O., in soil and іп 
resources. With euch immense resources and 80 enormous a popu- 

lation the time will come when China must be a power in the world. 
At one time the Japanese were quite as averse as the Ohinese are now 
to any outside influences. Indeed, we believe the Japanese were етеп 
more persistently hostile than the Ohinese. But Japan woke up, and 
to-day one European yower—Rassia—is sorry that she did so. China 
has 300 or 400 millions of inhabitants. Thisnumber of people cannot 
be exterminated. They live in a fruitful country, and some day they 
will become the equivalent in power to 10 or 16 Мы es and pro- 
bably all the world will be кА that they were ened up, and 
only the United States will porrn enough and numerous 
enough to withstand them. Lord Oharles, though he does not look 
so far forward, sees the potentiality of the Ohinese Empire, and 
entertains hopes that, in conjunction with America, Japan, and 
Germany, we may preserve the open door. He does not mention 
other countries, for their trade is practically ni; Russia, for example, 
only sending two cargoes of seaweed to Manchuria during last year. 
Undoubtedly China will be a huge consuming nation when wakened 
up to the desire to live differently, and made capable, by the develop- 
ment of its wealth, of becoming an outside buyer. 


THE STEAM ENGINE FOR ELEOTRIC 
TRACTION POWER HOUSES. 


Іх no department of high-class power generation is economy so much 
sacrificed as in traction work, if measured by the weight of coal 
burned per xw. Writing on the subject in the Engineering Magazine, 
Mr. C. A. Hague calis attention to the growing size of power units 
which already bid fair to become as large as 10,000 E P. in а single 
unit. Seven or eight years ago direct connection was little knowa— 
no doubt he is referring to traction work, not to English electric light 
practice—instead there were belts and clutches and countershafts, and 
few plants with five or six units of 1,000 or 1,500 нр. To-day three- 
hase alternating plant might be carried up to the 10,000 E P. limit. 
hen steam roads come to be electrically operated, the variable load 
due to the passengers will be a much less proportion of the fixed load 
than is the case with street car work. | 
In selecting engines for traction work the great load variation is an 
important factor, and that engine must be chosen which gives the 


: best commercial economy. With steam engines higher types of 
i adherence 


engine in respect of multiple expansion demand the closer N 
to the most suitable;conditions. With a plain slide valve engine а 
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wide variation with throttling governor will cause quite а compara- 
tively small effect upon economy, but as the organism of the engine 
is raised in complexity, so will departure from ideal conditions reduce 
the economy. This has so far put a check on any serious develop- 
ment beyond that of the compound engine. 

Comparing traction with other work, the author gives the follow- 
ing figures for different of en under steady load and the 
ordinary load of a power house, the figures showing relative steam 
consum ptions :— 


Type of engine. Steady load. Power house. 
Simple non-condensing . 100 130 
Simple condensing ... ids . 100 145 
Cross-compound condensing 100 125 
Triple-condensing ... КЕР 100 150 


The cross-compound en 
ments, but it ia just for this reason that this type of engine has been 
so much used, for it is well suited to its work, especially if fitted 
with variable expansion gear on each cylinder. The compound 
engine is,in fact, fairly free from complication, and isa fair com- 

romise of power load and temperatures. Variable load is held to 
the obstacle to multiple expansion; the author looks to using 
as many as eight cylinders on a quarter-crank engine to produce 
15,000 н.р. іп a single unit, but he would still retain the compound 
engine. The trouble with a load varying from zero to 50 per cent. 
overload is, he thinks, less a matter of the total range of expansion 
than of the use of steam in so many cylinders in series. He suggests 
that engines should be governed directly by their voltage rather 
than by speed. Let the speed take care of itself and look after the 
voltage, is what he Why, also, should we be so saddled 
with the old idea of producing pretty indicator cards? 
In his own experience he has found it useful to apply automatic 


gine hardly bears out the initial state- 


expansion to the firet two cylinders of a triple expansion engine, 


and fix the third cylinder cut-off well out, as many engineers now 
do in two-cylinder compounds, fixing the L.P. cut-off at seven- 
sixteenths of the stroke. His idea, evidently, is to use the 
clearance volumes throughout the engine as a means of keeping 
back steam from the cylinder, and of letting it out 
freely to this cylinder as and when the power demanded docreases or 
increases. EHinglish tramway practice, so far, has been along rather 
difficult lines. Taking avy one power station as an example it will 
generally be found serving one long line оѓ communication. If the 
output of such a station be compared with that of а station serving 
severa! routes the difference observable will be found to be very great. 
In the one case the variation is rapid and wide. In the other case the 
output as shown r4 the feeder panel ammeters will be of the same 
unsteadiness as 


station ammeter in the latter case will be found steady, its move- 
ments being the mean only of the movements of the various line 
ammeters, which balance one another for long periods of time at a 
stretch. This is, of course, only what might be expected, and the 
more varied and numerous the мч lines the steadier will be tha 


e station ammeter in the former case, but the 


atation load. Experience alone can show what the anticipated 


mean load of a station may be taten to be, but it will certainly not 
vary under usual circumstances with such enormous rapidity and 
€ as has too frequently been claimed. We are promised a 

ew of the forms of engine adopted in large installations of typical 
form both as to general arrangement and constructive features. 


BRITISH AND AMERICAN MAOHINE TOOLS. 


Ax article in the Engineer endeavours to draw comparisons on this 
vexed subject. Attention is specially directed to the American prac- 
tice of confining a works to the manufacture of one, or at most, a 


very few machines. Unlike our own shops, the American shops do 


not make lathes and planers under one roof, and even the man who 
makes lathes will confine his energies to one class of lathe, or even to 
one siza of that class. In this way, of course, men become expert, if 
narrow, and the writer considers that the convenience of working 
tools is well thought out. In many cases, too, he does not think that 
the reprosch of lightness can be held against American tools, for 
they actually weigh more than English tools so recently denounced 
by Americans as clumsily heavy. But American tools are still, in 
many comes, light. With lathes, for example, of the same size, 
the American head stock gearing is not above two-thirds as wide as 
in English practice, and the American slide rest is very paltry. An 
English user of American machines recently informed us that he 
found American machine tools were good so far as the machine work 
was concerned, but that they were most unsatisfactory in all 
points where hand work came in, as, for example, the fixing and 
alignment of brackets, &c., all which is what we should expect, the 
Americans being par excellence machinists rather than handi- 
craftsmen. 

We need hardly again refer to the great difference of conditions 
here and in America, more particularly in the matter of materials, on 
the softness and tenderness of which under the tool the Americans 
pride themselves more, we believe, because Americans are so wrapped 
up in the idea of rapid manufacture rather than of the durability of 
the thing manufactured. Evidence is accumulating every day of the 
fact that this idea is carried to an unwise extent by American manı- 
facturers. 

The writer of the article is particularly struck with the large use 
of vertical boring and turning mills, which have superseded the large 
lathe, and are a source of economy in many ways. Thus the overhead 


traveller can dump down the work on the table of a vertical tool 
and go off on other work, whereas it must remain in attendances on 
an ordinary lathe until the work is fixed. 

We think the author is possibly a little ont of date in his know- 
ledge of English shops, for he rather exaggerates the neglect of tool- 
grinding machines, and he states that special tool grinders are not to 
be obtained from any English makers. As опе of our American con- 
temporaries recently pointed out, the very best American works 
have been compared with the tail end of our own shops, to the obvious 
disadvantage of the latter. While there isa deal of truth in 
the arguments advanced, there is a great deal of exaggeration, for our 
best English workshops do not get into print, and, as a fact, do not, 
to say the very least, compare badly with the best American shops. It 
was from one such shop, large users of both English and American tools, 
that we learned that though the American tools were во good as regards 
the machine work upon them they were so poor in adjustments. In 
all cases of American machine tools they bad found it necessary to 
readjust everything, and they had also found that their production 
as worked on English methods was greater than American rates, and 
Americans would not even credit the fact. 


PHYSICAL SOCIETY. 


At the meeting held on December 8th, Prof. W. E. Dalby exhibited a 
friction dynamometer. The torque to be measured produces a twist 
in a spiral spring, and the object is to determine the amount of this 
twist. Side by side upon the shaft are two palleys, one keyed to the 
shaft and the other fastened to the end of the Spring. The lead of 
one pulley upon the other, therefore, measures the twist. Two other 
pulleys are mounted upon a slide and are joined up to the first ones 
by means of a continuous band similar to a Weston's diffarential 
pulley block. When the shaft is at rest the two pulleys on the slide 
are touching, but any motion of the shaft produces a twist in the 
spring, and, therefore, a lead of one of the shaft pulleys on the other. 

his produces a separation of the slide pulleys, which is proportional 
to the lead and therefore to the torque, and so from a knowledge of 
the constants of the dynamometer and its number of revolutions per 
second the power transmitted is at once d ; 


SMOKE. 


THERE are three distinct forms of smoke turned out of chimneys, 
using the term smoke as indicative of imperfect combustion, 
although in one case there is no colour of which to complain. | 

The first class of smoke is that which consiste of numerous particles 
of soot carried in otherwise transparent farnace gases. The second 
class is not, strictly speaking, smoke, but consiste of impure hydro- 
carbon gases distilled from coal freshly thrown upon the fire. Its 
colour is a dirty green or yellow. The third class of smoke is that 
colourless product of imperfect combustion known as carbon 
pats а tte be made to prevent 

efore any attempt can to smoke, its 
formation must be studied. We will deal first with the second 
class, the green and impure gas driven off bituminous coal 
when placed upon the fire. This kind of smoke consiste of the 
hydrocarbons of the coal, the ethylenes, batylenes, methanes, 
and other heat and = producers of coal gas mixed with tars and 
water and ammoniacal products. The ordi house fire is a 
producer of this kind of smoke, because it is usual to feed fresh fuel 
upon house fires from above, and in comparatively large quantities at 
once. The evolution of gas from a solid must of necessity cause an 
enormous absorption of latent heat, and such gases are cold, and will 
usually not ignite by application of a lighted match. As the under 
bed of the fire acquires heat the gases are liberated at a higher 
temperature, and when an opening is made through the upper coal, 
admitting air through or over the glowing fuel, the green gases will 
ignite, first in little bursts of flame and later in continuous flames of 
considerable length. То prevent formation of green smoke the fresh 
fuel thrown upon a fire might bs applied contintously. One way of 
doing this is to have a deep hopper below the fire with a movable 
bottom which can be raised by a rack and pinion gear, the top of the 
fire being thus maintained at or near the same level, and the evolu- 
tion of gas being continuous and steady and not во great as to over- 
tax the temperature maintaining capacity of the incandescent mass 
of superincumbent fuel. When continuous top feeding is practised 
— а impossibility in most houses—the coal is constantly 
dribbling upon a fiaming fire, and there is sufficient temperature and 
sufficient air to maintain continuous flaming combustion. Bat the 
fire ів contained between three walls of firebrick and no boundary is 
water cooled. The ordinary house conditions are, however, as above 
stated, alternate periods of heavy firing and rapid gss evolution with 
insufficient temperatare. 

The third class of smoke is not possible, we should imagine, in a 
house fire. Carbon monoxide gas is formed whenever air is passed 
through a thick mass of incandescent coke. When a large household 
fire has become bright and red throughout this gas comes off at the 
surface of the fire, but as the surface is freely exposed to the draught 
of air that is moving towards the chimney it rapidly unites with the 
fresh air and burns with the characteristic purple flame of monoxide 
upon the surface of the fuel. Carbon monoxide is formed in closed 
coke stoves, and has the property of passing through red-hot cast- 


984 IBR ELECIBICAL BEVIEW. a. . Mo 1351, Dxorsam 15, 1890. 


iron. Itis possibly due to this property, combined with its remarkable 
affinity for the bæmoglobin of the blood, that people who use such 
stoves become pale and an e mic. 

When we come to apply observations made upon a house fire to 
the larger farnace of a steam boiler, we shall discover that the con- 
ditions very closely parallel themselves, and results must be sought 
along similar lines. The green smoke from fresh fuel is the cause of 
the worst ingredients of a yellow fog, which can be closely paralleled 
by closing the chimney of a house fire when freshly coaled. In a 
boiler farnace, heavily fired, these impure hydrocarbons are given 
off, and find themselves surrounded—below by the cold fresh charge 
of coal, and above by the water-cooled furnace. They have no source 
whenog to gain an accession of temperature, and they escape at the 
chimney top unburned, and absolutely wasted. "Very occasionally it 
will happen that a volume of such gas gets as far as the main flue, 
and acquires temperature from the hot brickwork, and being mixed 
with the correct proportion of air, a flue explosion takes place, some- 
times cf considerable severity. Ordinarily, with care in stoking, or 
by the mere accident that the process of is not instantaneous, 
the evolved gases ignite with the first shovelfal, and the fresh fuel 
not smothering the fire beneath, flame is continued, and more or lees 
combustion takes place. But hydrogen unites with oxygen more easily 
than does carbon, and it usually happens that the hydrogen burns, 
and the nascent carbon is set free unconsumed as soot, and forms 
black or grey smoke. The reason for this smoke is, that there has 
been an admixture of air either insufficient in quantity or improperly 
intermixed, or the temperature has been too low for perfect combus- 
tion, the surroundings of the furnace, i e., the water-cooled plate, 
exercising a chilling effect. 

It bas been found by experience that, with careful stoking, a 
Lancashire bxilercan be fired smokelessly without loss. The condi- 
tions necessary are a velocity of draught of 30 feet per second, which 
is not excessiva; an intimate admixture of the gases driven off the 
fire with fresh air admitted in fine streams above the fire; a tem- 
perature sufficient to ignite the mixed gases at the bridge when they 
have all swept over the length of the fire and become well mingled, 
and a free space io which combustion can complete itself. The first 
condition of draught velocity is easy to obtain. It represents a fair 
draught only. The second is obtained by an air opening in the fsr- 
nace door of about 1j inches square foot of grate, and a perforated 
inner plate. The fourth condition can be provided structurally, but 
. the third is the critical condition, which is sometimes obtained and 
often not secured. It is obtained by the better stokers who do 
not make smoke, and it can be obtained in furnaces wholly 
or partially lined with firebrick. Because. these conditions 
have not been understood by them, too 


many engineers have 
gone to the length of saying that bituminous fuel is of necessity — 


smoke producing. We have 1 pointed ouf that the common 
form of water-tube boiler, from the fire surface of which all the 
gases rise directly between cold tubes without the mixing action 


or the space for combustion, must inevitably ba a smoke 


producer. In the furnace proposed by Mr. Crompton the refractory 
farnace lining is provided, but Mr. Crompton has, apparently without 
g the effect, also provided the almost equally important 
point, vir, the sweeping action over the length of the fire of the 
products of combustion and freshly admitted air. | 

Mr. Crompton appears to object to our expression as to the tardy 
recognition of bituminous fuels and means of using them, but we 
really cannot see why he should object, for he is quite a recent con- 
vert himeelf, and hes for many years had access probably to the Reports 
on the Wigan Ооа! Trials often referred to in our columns, and his 
furnace, as illustrated, ie nothing more nor less tban what we have often 
advocated —not originally, by any means, as an ill-natured critic has 

rofessed to believe we claim. Messrs. Adams & Oc., of the Ant and 
works, at West Gorton, over 15 years agoused ati entirely external 
brick furnace to a multitubalar boiler, and we believe they could not 
make smoke when they tried to do so. There is, therefore, nothing 
new in Mr. Orompton's discovery, bat merely, as we said, а tardy 
recognition of old practice. Unfortunately, the craze of the modern 
engineer for crowding the maximum possible amount of machinery 
into the minimum of space is responsible for the difficulty of doing 
very niuch to established boilers in the way of external additions. 

The difficulty with all forms of revolving grate is obviously that 
the back of the grate is too thinly covered with fuel, and admits far 
too much sir. It might be possible to plaoe & deadplate below and 
close up to the underside cf such grates in order to cut down the 
volume of air having access tothe grate under its less thickly covered 
area. This does not appear insurmountable, though we are not aware 
of its having been attempted. Oertain it is that combustion is a 
purely chemical process, only to be carried out above a certain 
minimum of temperature, and smoke is evidence of improper con- 
ditions. But the dictum that smoke is inevitable is not true, except 
ac far as it is due to the use of unsuitable apparatus. 

We might add that a common error in practice is the entire use of 
flue dampers for regulating combustion. The flue damper not 
merely checks the draught balow the grate, but above it also; it 
checks the flow of air when the door-grids are open, and deprives the 
gases from green fuel of the necessary excess of air. 

The flue dampers ought to be nearly wide open, and combustion 
should be regalated by dampers at the ashpit to shut off the air from 
beneath the bars. In thie way no check is placed on the admission of 
air at the doors. Of necessity the door-grids should close soon after 
the fresh charge has been fired. Assaming each ton of coal to yield 
10,000 cubic feet of gas, the average charge of 4 cwt. of coal in a 
Lancashire boiler demands air sufficient to burn 500 cubic fect of gas. 
If three minutes are required to drive off this volame, we ma 
assume that 150 feet come off the first minute, 200 feet the secon 
minute, and the remainder during the third minute, after which the 
air ac mission totally ceases. 

Automatic air admission by means of lcuvres in the furnace door 


should thus commence with louvres above the horizontal position; 
they gradually open te the full, being then horisontal, and slowly close. 
In the continuous firing of a machine stoker the gases are not thus 
intermittently evolved, and it ought to be much easier to prevent 
smoke than with hand firing. An inspection of a mecbanically-fired 
furnace genezally reveals too red a flame, indicative cf insufficient 
temperature and pointing to the netd of a refractory lining. No 
success will ever be permanent and economical until temperature con- 
ditions receive better recognition. | 


THE NORTHAMPTON INSTITUTE 
CONVERSAZIONE. 


Ox Friday evening last Sir Henry Roscoe, LL.D., F. R S., presented 
the certificates and prises awarded to students during the 1898-99 
session. The list of awards is made пр mainly of those who have 
made successful passes in telegraph and telephone subjects, while 
there were also numerous awards given to Post Office telegraphicts and 
others fcr successes in magnetism and electricity, mathematics, eleo- 
trical and mechanical engineering, applied physics, &с. 

Dr. Mullineux Walmsley, principal of the Institute, in reviewing 
the work of the session, said the number of enrolled students and 
members had increased 53 per cent. on the preceding session, and the 
educational work showed remarkable development. In outside 
examination successes the Iustitute had secured from the City and 
Guilds Institute 383 passes and eight medals, and from the South 
Kensington examinations for Post Office telegrapbists 368 passes. 
ame the developments of the year the greatest was the transfer of 
the Telegraphiste’ School of Science from the General Post Office to 
the Inst:tate. 

Sir Henry Roscoe delivered an address on secondary and 
technical education. He argued against the appointment of 
a newly - established body for the administration these 
branches of education which he declared to be inseparably 
connected. It was not advisable to increase the number of local 
educational authorities by a new and antried body. They ought 
rather to keep to lines already established and develop the system 
which had worked well. In relation to the Northampton Institute, 
there was one point upon which he had a word to say. Especially 
chemistry was of grow шише bod the Kindel had drawn e) 

was of great importance, an е wn up 
an in report on the advisability of setting up in the Instita- 
tion a new department, new in the metropolis, and even in the 
country. He cordially agreed with the proposal, but warned all con- 
cerned that this was a difficult subject. | 

For the edification of the many thousands of students and their 
friends who were present, there was an elaborate of 
arrangements prepared, both for amusement and instruction. 
Bir H. Roscoe’s address seems to have received little attention from 
the visitors. Perhaps not unnaturally, the greater crowd was to be 
found witnessing exciting matches, Balaclava melées, &c., by 
the 8з Club, or gymnastic displays in the gymnasium, 
listening to Madame Sophie Davies’ Mandoline Band іп the Hall, or 
whiling away the time in some such innocent way. It seems 
almost a pity that gymnastic and swimming displays, each of which 
took some hundreds of the audience, were being held simultaneously 
with Sir Henry’s part of the arrangements. otwithstanding the 
many attractions, however, quite a respectable put in an 
appearance at Dr. Mullineox Walmsley's balf-hour lecturette on 
" Alternating Ourrents.” The lecturer endeavoured in popular 
language to explain the difference between continuous and alternating 
currents, and made some remarks as to their measurement, &c. He 

roceeded to describe the Duddell oscillograph, which would have 

terested his audience considerably more if the pre-arranged experi- 
ments had only “ come off,” but neither at the bidding of the Doctor's 
assistants or the inventor himself could any satisfactory results be 
obtained. It was explained that the motor was responsible for the 
failure of the experiments which were to have been made with this 
" tricky” ap , as the lecturer termed it. Dr. Walmsley said 
пісе things about Mr. Duddell, and this drew from the audience a 
well-deserved round of applause which signified appreciation, and 
as usual on such occasions, sympathy. The lecturer, m the presence 
of the inventor, genially disclaimed all responsibility for the failure. 
The audience therefore dispersed with the promise that at intervals 
during the evening demonstrations would be given “if the motor 
could be moved from its obstinate determination not to work. — 
И At a later hour Mr. = . Tong sic a 5 “ Pus 

peed Telegraphy.". Theother spe emonstrationi uded 
liquefaction of air, mortising by machinery, colour phbtography, &e. 
In all of the laboratories and workshops there was great activity, 
and this remark applies particularly to the electrical 
laboratories and the exhibits of electrical instruments, the mechanical 
laboratory with its automatio machine tools the engine room with 
ita steam turbine and lighting apparatus. 

Electric motors were employed upon a dosen or во occupations in the 
several departments. There was a collection of Postal 
apparatus, and to mention briefly a few other things which were 
prepared :—Parsons’ steam turbine exhibit, X rays, and Tesla 
apparatas, electric brasing, electric wiring, technical , and 
last, but not least,an Armstrong quick firing gun (12-pounder), which 
perhaps excited as much attention as anything, save the swimming 
contests, and proved that even within the dry walls of a technical 
institate the war spirit rans high. e 

Altogether, we cannot help saying a good word for those who have 
so assiduously worked upon, and so successfully carried through, а 
very elaborate programme. They must have been well rewarded by 
the interest and enjoyment with which the great multitude of visitors 
gave evidence of their appreciation. 
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REVIEWS. 


Practical Magnetism and Electricity. By J. R. ASHWORTH, 


M. So. Second Edition. London: Whittaker & Co. 
1899. | 
This truly practical laboratory manual has been revised 
and corrected; we need only say that the very favourable 
opinion which we formed of the book on its first appearance 


remains unchanged. The instructions to students are excel- - 


lent, while the hints intended for teachers are of a helpful 
character. We may take exception to the author's modest 
remark that “the whole book is, of course, to be treated as 
supplementary to the theoretical teaching of the class room 
and olass book; on the сонау, we аге most strongly 
of opinion that the theoretical teaching ought to be regarded 
as subordinate to the practical lessons of the laboratory, 
which s/ick—leotures don't. , 


| 


The Principles and Practice of the Valuation of Gas, Elec- 
tricity, and Waterworks for Assessment. By THOMAS 


-~ Newsiaaine, M. I. O. E., and WILLIAM NEWBRIGGING, , 


A.M.I.C.E. Second edition, 8vo., pp. 104. London: 
Walter King, 11, Bolt Court, Fleet Street, Price 5s. 


This handy little volume is a reprint of certain articles 
which were published in the Journal of Gas Lighting. 
“Owing to numerous requests,” the authors bave dealt with 
the rating of water and electricity works, the previous 
edition having bsen confined to the valuation of gasworks.. 
In their laudable endeavour to deal with this somewhat 
dry and difficult subject in a popular manner, the authors may, 
be said to have met with success. After adverting to the 
history of rating, and to the robbery to which gasworks and 
other undertakings of a public nature are exposed at the 
hands of the rating authorities, the authors proceed to 
explain, by reference to typical examples, the general prin- 
ciples upon which gasworks are oes for assessment. In 
the space of about two pages (see p. 12) a very succinct 
explanation is given of the method by which the ratable 
value is arrived at, and a little later on the authors explain 
the principle of rating upon. the basis of percentage, con- 
cluding their observations at page 17 by saying that It is 
clear that to take a percentage usually reckoned on ordinary 
property would not always represent the fair rent of a gas- 
works, and therefore an assessment based upon such an ascer- 
tained gross rental value would not, in many instances, 
bear equitable assessment." Е : 
We have no reason to criticise the arrangement of the 
work as it stands, except to say that more careful sub-division 


of the matters dealt with would render it more easy for the 


man of business to find his way about in ite pages. Although 
the index is good, it is more convenient to have the different 
subjects dealt with in separate chapters. — 2 
. The good wine, so far as electrical engineers are concerned, 
is reserved to the end of the work, where the rating of elec- 
tric supply works is dealt with. In dealing with this portion 
of their work, the authors were troubled with the usual 
difficulty, namely, lack of. authority, No case appears to 
have arisen with regard to the rating of electric works of 
апу kind; but it is important to observe that the rules 
applicable to gasworks can, in a large measure, be used when 
the assessment committee have to determine the liability of 
an electrical company. An important question arises with 
reference to electric supply companies, with which the 
gas companies are not troubled. The compulsory 
purchase of the undertaking by the local authority 
under the provisions of the Eleotric Lighting Aot, 1888, 
naturally diminishes the prospective value of the works, 
Can this be taken into consideration in estimating the value 
for rating purposes? The authors say “this is a point 
which should have consideration," and a reference to the 
caseof the London Street Tramways Company v. the London 
County Council (1894) 1 C. B., 489, will show that although 
not expressly decided for the purpose of the Electric Light- 
ing Act, the expression “value” has been subjected to the 
Borutiny of the Court in connection with the Tramways 
Clauses Acts, 1870. The result of that decision was that 
the value of materials is their value without reference to the 
past, present, or future profits derived or to be derived from 
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the undertaking. Mr. Edward Boyle in his “Law of 
Rating,” p. 510, also appears to be of opinion that the risk 
of being “taken over” is not one which should bs allowed 
to lessen the value of the undertaking. | — . 

Not the least important part of the work is the digest 
of cases which may be found at the end. With regard to 
the case of Southwark and Vauxhall Water Oompany v. 


: Hampton Urban District Oouncil, (1899) 1 Q.B., 178, we 


understand that an appeal is pending to the House of 
Lords. 'The book can be recommended to those who wish to 
obtain some idea of the principles of rating. 


THE UTILISATION OF BLAST FURNACE 
GASES IN THE GENERATION OF ELEO- 
TRICITY. 


Preliminary Considerations.—In considering the applica- 
bility of blast furnace gas for the development of power for 
the generation of electricity, it will be n to make: 
some investigation into the thermal and chemical qualities 
of the gas, and also its vss properties. | 

The operation of smelting iron consists of charging into 


a a suitable furnace a mixture of iron ore, fuel, and flux, and 


applying air blast to bring about the necessary combastion 
of the fuel, so as to supply the reducing environment and the 


bigh temperature required to melt the reduced iron and the 


slag formed by the combination of the flux with the earthy 


matter of the ore and. fuel. 


The furnace jn which iron is smelted consists of a 
oylindrical shaft from about 45 feet up to 80 feet or 
90 feet in height; the older furnaces’ being from 45. 
feet to 50 feet in height, while those of more modern. 
construction are increased up to from 80 to 90 feet high. 

The process of smeltiog iron is carried on continuously. 
during the life of the furnace, which has been known to 
extend to considerably over 100,. yeara, if ciroum- 
stances will permit, and the stack is-at all times full of 
material almost up to the too. : 

Iron ore consists of iron in .combination with oxygen, 
associated with more or less earthy matter. In the smelting 
operation the oxygen is removed from ite combination with 
the iron chiefly by the action of carbonic oxide gas, leaving; 
the iron in the metallic state, while, through the inflaence 
of the high temperature, the earthy matter of the ore, as 
well ав that which constitutes the ash of the coke, combines 
with the flax and forms a liquid slag. Whatever olass of 
fuel is employed, the essential constituent is carbon. i 

Briefly stated, the.chemical action oocurring in the blast 
furnace is as follows:— . : 

Air blast entering near the bottom of the furnace comes 
in contact with highly heated carbon, and forms carbonio 
acid gas, at the same time generating an intense tempera- 
ture; then the carbonic acid gas is almost immediately con- 
verted into carbonic oxide gas through coming into contact 
with more carbon. The iron ore parte with its oxygen to a 
certain portion of the carbonic oxide, changing it back to 
carbonic acid, but this reaction can only oocur in the pre- 
sence of an exoess of the latter so that there passes off 
from the top of the materials in the furnace gas consisti 
of nitrogen from air, carbonic acid, carbonic oxide, and sma 
percentages of hydrogen, marsh gas, &o. | 

Having 80 far shown that & certain proportion of the gas 
evolved from a blast furnace is écmbastible, a little further 
consideration will show that this proportion cannot vary 
through any large range, owing to the depth of the materials 
in the furnace, the regularity of the mixture of the materials, 
and of the charging of the same, and the continuous produc- 
tion of large volumes of gas. | | 

Whether the furnace be only 45 feet, or as much as 90 feet 
in height, the evolved gases have a high temperature, 
ranging from about 250° F. to over 1,000? F. 

Besides being at a high temperature, the gases also carry, in 
ee euspension, a considerable quantity of dust and 

ume. 
^ The Evolution of Attempts to Economise the (аз. — Prior 
to the utilisation of the so-called waste gases for the produc- 
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tion of steam and heating of the air blast, the mouth of the 
furnace was not closed in any way, bat the gas was allowed 
to escape in a burning state into the atmosphere. 

Then followed methods by which s considerable portion of 


Net thermal value per cubic foot (B.Th.U.). 


Hours. 


The volume of gas given off varies with the class of fuel 
and its constitution, thus splint ooal gives about 130,000 
cubic feet of gas, measured at 60° F., per ton of coal. Coke 
averages about 170,000 cubic feet per ton charged. Mixtures 

of coke and coal will, of course, give a quantity 
in ро E 
itish blast furnaces prodnoe, on the 
=| average, about 28,000 tons per annum each, 
and if we allow an average of 1 ton of coke 
to produce 1 ton of pig iron, each furnace 
—.. | Consumes 23,000 tons of coke each year, which 
is equivalent to 2:625 tons p hour, and 
446,250 cubic feet of gas will be given off in 

that time. 

The Extremely Dirty Character of the 
Efluent Gas.—Blast furnace gas has, however, 
one very im t disadvantage, owing to the 
fact that it always carries along with it a con- 
siderable Mon of 5 =~ The 

nantity and composition is dust is very 
variable, Бау крй upon the ma- 
terials charged into the furnace. 

It is found that when making ferro-manga- 
nese, spiegeleisen and basic pig-iron, the 
quantity of dust very much exceeds that re- 
sulting from the production of Bessemer pig 
and foundry iron. . 

Mr. A. S. Keith, of Middlesborough, hes 
è stated that the quantity of dust per week from 

a furnace, making from 600 to 700 tons per 


CoMPARATIYB Dienaw, SHOWING THE VARIATION IN THERMAL VALUE OF PRODUCER week (Cleveland Ore), amounted to from 2 to 


Gas лир Bras Fornace Gas. 


the gas was drawn off by chimney draught, and used in 
pue of coal for heating stoves and raising steam їп boilers, 

y means of tubes connecting with chambers near the top 
of the furnace, or а tube projecting dewn centrally some 
distance into the furnace, allowing the fuel, ore, &0., to be 
charged round the tube. These methods, though not 
recovering all the gae, have the advantage of permitting the 


materials to be f from moisture without ite passing into 
the gas, and are still retained in many of the old furnaces. 


The most general method now employed for the recovery of 
the gases is the cup and oone, or bell and hopper device. 

By this arrangement the top of the furnace is closed, 
except at such times as the cup or bell is lowered to admit 
the charge. The gas is conveyed through tubes from the 
top of the furnace to the boilers and stoves. 

The Fuel Used in Blast Furnaces.— The fuel used for 
smelting iron is charcoal, splint coal, coke, and in some few 
cases anthracite. 

Whatever the fuel used, the essential constituent is the 
fixed carbon, and the value of fuel for the smelting of iron 
depends upon the proportion of this constituent, as well as the 
weight of fuel required to produce unit weight of pig iron. 

In general modern practice coke is the principal fuel, 
though in some furnaces splint coal is employed, and in 


others anthracite, or anthracite and coke mixed. 


TYPICAL ANALYSES OF BLAST FURNACE GAS. 
Percentage by Volame. 


10000 | 10000 | 10000 | 1000 
TROU value per cubic foot measured at 60 Е. Products of combustion, 
70 e 


108 BThU | 117 BThU | 100 BThU | 180 BThU | 120 BThU 


100°00 


In а furnace using а certain class of fuel, ore and flux, the 
composition of the waste gases varies only slightly during 
the working of the furnace, and only a few analyses of the 
gas are required to fix the average composition and thermal 
value. Moreover, with the same fuel, the product of the 
blast farnace may be 5 basic pig, or foundry iron, 
each requiring very different weights of Vagos ton of pro- 
duot without having any very considerable effeot upon the 
composition of the gases. 


5 tons per week, though in another case 
only abont 1 ton per week of dust was obtained. How- 
ever, in all cases, a large ton of the dust is in a very 
fine state of division, and while the heavier part is deposited 
all along the tubes and fluss, and in the boiler farnaces and 
fines, there is still a large amount of suspended matter, which 
is so light, that it is even carried out of the top of tbe 
high chimneys usual where the gases are used for raising 
steam and heating the hot blast stoves. 

At Seraing, the flues of gag-fired boilers have to be cleaned 
every four days. d | 
In a Derbyshire iron works; lately visited pt Pi author, 
where two blast furnaces weré in operation, making t 
about 460 tons per week, the estimated weight of heavy dust 
per week amounts to about 23 tons. This dust accumulates in 
the fines and tubes, and is removed about every three months. 

In the United States there are blast farnaces capable of 
producing as much as 690 tons in 24 hours, with a fuel con- 
sumption (coke) of 15:4 cwt. рег ton of iron made. This 
is equivalent to 22:137 tons of coke consumed рег hour, and 
8,768,290 cubic feet of gases would be evolved during that 
period. If the whole of this gas could be employed in gas 
engines to produce power at the rate of 130 cubic feet of 
gas per hour to develop one 1.H.P. the equivalent power of 
the gas from such a furnace would amount to a continuous 
development of 28,948 1.H P. 

It need bardly be pointed out that this enormous power 
cannot be obtained for many reasons, though the realisation 
of the value of each cubic foot of gas will, no doubt, bring 
about a reformation in the views of blast furnace managers 
with regard to preventing the escape of any of this gas use- 
leasly into the atmosphere. 


THE EFFICIENCY OF THE BLAST FURNACE WHEN 
CONSIDERED AS A GAS PRODUCER. 
Splint Coal, — I.—58 cubic feet of gas at 117 


net unite per cubic foot at 60° F. 
1 Ib. splint coal in furnace, 6,786 B Th. U. 


14,091 B.Th.U. IL—58 cubic feet of gas at 
126:5 net units per cubic foot at 
60^ F., 7,387 B. Th U. 
6.786 7.387 
Efficiency (I) = 14091 ^ 48%. (1) = 14091 ^ 52 B. 
Coke.— 
1 w. coke іа furnice, 12,960 1.—75 cubic feet of gas at 100 
B.Th.U. net ar cubic foot at 60^ F, 
7,500 B.Th.U. 
II.—75 cubic feet of gas at 13 
net units per cubic foot at 60 F. 
9,750 B. Th. U. 
7.500 am д = 9.750 um 4 
Efficienoy (I.) 12.960 7%. (IL) 13,960 75 W. 


— 


+. 
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_ The efficiency of the blast furnace as a power gas gene- 
rator, вв shown by the foregoing figares, is very high, con- 
sidering that the object of the furnace is to smelt pig iron, 
and that at one time the so-called waste gases were allowed to 
pass away into the atmosphere, while even nowadays a very 
considerable quantity of is wasted. 

Before going into the question of the' utilisation of blast 
farnace gas, we may summarise its general qualities :— 

1. The gas is given off, more or less continuously, in large 
volumes. 

2. The temperature at which it is evolved is always high. 

8. The gas always carries & considerable quantity of heavy 
and light dust. 

4. The hot gas generally contains a considerable quantity 
of water, in the form of steam, of course, derived from the 
combined and hygroscopic water of the mixture charged. 
5. The thermal value of the gas, though low, is more 
constant than that of producer gas. 

The Utilisation of Blast Furnace Gas.—The gas evolved 
from the blast furnace is usually conducted away 
from the top of the furnace by tubes lined with brick- 
work, and, owing to the large volume passing through 
the tube and the brick lining, the temperature does not fall 
much, even when taken to a considerable distance from the 
furnace. Where, as is very common, the gas is taken 
directly into brickwork flues underground, the heat is even 
more completely retained. | 
This high temperature assists the combustion of the 
gas when it is applied to heating air stoves and boilers, and, 
of course, adds to its thermal effect. However, when thus 
utilised, the gas carries with it, as previously explained, a 
very considerable quantity of dust, and all apparatus in 
which it is employed as a heat agent must be ко designed that 
the accumulation of dust, which settles in all places where the 
gas travels or is burned, can be removed at stated intervals. 

The dust and moisture present in the gas cannot be 
removed without reducing the temperature to about 
that of the atmosphere, the lower the temperature below 
212° F. the drier the gas, but when the gas is thus freed 
from dust and moisture, and at atmospheric temperature, the 
heat of combustion in air is so low, that the unprotected 
hand can be slowly passed through the flame without any incon- 
venience, and the difficulties of maintaining Ив combustion 
iu boilers and stoves are very much increased. Even when 
burning the gas in its hot condition there is frequently great 
difficulty in keeping up the supply ot steam from the 
boilers, &oc. 

The Invention of the New System of Power Utslisation.— 
As the result of experience in blast furnace construction and 
of very extended research and experiments on the application 
of various classes of producer gas to internal combustion 
engines, the metallurgist, Mr. B. Н. Thwaite, filed patents 
in 1894 for the treatment of iron-making blast furnace gas 
for rendering it available for driving gas engines, or for 
direct combustion in internal combustion engines. He 
found that in suitebly-designed gas engines, in which a 

amount of compression was arranged, excellent results 
could be obtained by the explosion of this gas after its treat- 
ment by his petented process. 

Continental newspapers, including La Rappel, gave an 
account of this innovation—in the last-named in iis issue 
of September 24th, 1895; Thwaite’s invention was also 
referred to in Richard’s 1895 edition the Gas Engine— 
as a result, foreign plagiarists are much in advance of British 
engineers; certain Continental engineers have made experi- 
ments in more or less flagrant imitation of Thwaite’s inven- 
tion, and in all cases very satisfactory results have been 
obtained, although some of the more dishonestly unscrupulous 
of the imitators are very loth to acknowledge their indebted- 
ness to the British metallurgist. In 1897 designs were 
submitted by request to important German and Belgian 
works, of the Thwaite-Gardner system; these have con- 
stituted the basis of subsequent work in those countries, and 
a discreditable advantage has been taken of them. 

The pioneer plant in Great Britain, commenced in 1894, 
and which has been working since, is that at the Wishaw 


Works of the Glasgow Iron and Steel Company, Limited, 


providing electric current for arc and incandescent lamps. 
he blast furnaces at these works use splint coal for fuel, 
and the gas is previously treated for the recovery of bye 
products. 


. cleaning brushes or scrapers, for sewage, water, gas, and other pi 


Since the conception of the utilisation of blast furnace 
gas in internal combustion engines by Mr. B. H. 
Thwaite, and the publication of its practicability, Belgian 
and German engineers have rapidly made progress with 
its application, and now they are putting down plants of 
thousands of horse-power. In this country the more con- 
servative blast furnace owners, engineers, and managers have 
been slower to avail themselves of this great source of cheap 

wer, but even now its conspicuous economic advantages 

e been proved, and installations are being projected on 


extensive scales. 
(To be continued.) 
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NEW PATENTS AND ABSTRACTB OF 
PUBLISHED SPECIFICATIONS. 
NEW PATERTS.— 1899. 
Compiled expressly for this journal by W. P. Тномрвон & Co., Electrica] Patent 


Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


98,617. Turbine dynamo-pneumatic (motive machine).” J. F. M. Rirranp. 
Dated November 27th. (Complete.) 

_ 28,621. “Improvements in apparatus for adjusting electro-magnetic ignition 
in gas or oil engines.” E. BoLBRINKER, Dated November 27th. (Complete.) 

28,663. “ Armature for alternating current motors." J. Brrxe. Dated 
November 27th. (Complete.) 

28,096. “Improvements in and relating to electric alarm systems for the pro- 
tection of ашин. or for like use.” A. G. Brookes. (E. Е. Woodman and 
H. A. Fiske, United States.) Dated November 28th. (Complete.) 

93,718. “ Improvements in or relating to electrically illuminated advertise- 
ments or signs.” H. Tripp, G. E. STEPHENSON, and W. ©. CHARTZ, Dated 
November 28th. (Complete.) | 

28,728. ‘Improved manufacture of lead plates for secondary batteries." M, 
Will Lor. Dated November 28th. (Complete.) 

23,734. “Improvements in or relating to electric lighting or heating appa- 
ratus." J. BoviLLET. Dated November 28th. 

28,737. "Improvements in pneumatically operated contact shoes for third 
rail electric railway systems." THE British Тномвоч-Носвтох Company, 
LiwiTED. (8. H. Libby, United States.) Dated November 28th. (Complete.) 

23,788. "Improvements in compounding electric alternators.” THe BRITIAH: 
THoxsoN-HorsroN Company, LIMITED. (O. P. Steinmetz, United States.) 
Dated November 28th. (Complete.) 

23,789. “Improvements in electric railway systems and cars,” THE BRITISH 
'Тномвох-Носятом Company, LIMITED. (W. B. Potter, United States.) Dated 
November 28th. (Complete.) 

23,740. "Improvements in controlling alternating electric current motors." 
Тнк British THomson-Hovston Company, Limitep. (С. P. Steinmetz, United 
States.) Dated November 28th. ( Complete.) 

28,758. “Improvements in maximum electrical current indicators," E. C. 
RiwiNGTON. Dated November 28th. 

98,755. “Improvements in electrolytic apparatus.“ J. D. Darina and C. L. 
Harrison. Dated November 28th. (Complete.) 

93,781. "Improvements in and in relation to trolley heads for electrio tram» 
oars.” L,B.PownEkRLy. Dated November 20th. 

28,818. “ Improvements in galvanic batteries." SrEwENs BROR, & Co., LIMITED. 
(Siemens & Halske Aktien Gesellschaft, Germany.) Dated November 20th, 
(Complete.) | | 

28,884. "Improvements in or relating to telegraphic apparatus.” A. C. 
CREHORE and G. О. SerikR. Dated November th. 

28,869. "Improvements in incandescent electric lamps.“ R. B. Raxsrorp 
(A. W. W. Miller, United States.) Dated November 80th. 

. “Improvements in apparatus for electric tele hy." B. G. Brown, 
Dated November 80th. | КАРТ | 

28,877. “Improvements in or relating to'electric gas lighters.” HENRI DE 
THIFRSANT and H. J. NORBALLE; Dated November 30th. | 

23,879. “Improvements in and connected with electric incandescent lamps.“ 
F. M. F. Cazix. Dated November 80th. 

23,905. “ A new or improved alternating current electro-motor." F. M. LEWIS. 
Dated November 80th. 

99,918. ‘ Improvements in the manufacture of electrically conductive incan- 
descent filaments and the like.“ L. DE SomzEx. Dated November 80th. 

93,925. “Improvements in сага regulating and reversing switches for 
electric motors.” J. M. Hewitt and W. G. RHopks, Dated December 1st. 

28.960. An improved electric switch or governor.” E. Cror. Dated 
December Ist. : 

24,049. Improvements in inter-communication telephones." L. E. WILSON. 
Dated December 2nd. 

24.058. Improved means for carrying off the gases generated in electro- 
lytic apparatus." W. Вкім. Dated December 2nd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, prioe, post free, 9d. (in stamps). 


1887. 
28,118. FVV fer laying or drawing 
r ins or ether cables fer any service.” T. вау ро 2224 Novem м 


maius or 

10th, 1897. Relates to an apparatus for traversing tubular or skeleton conduits 
in the form of three or more rods held in position at intervals by rings. The 
apparatus is described as being applicable to the haulage of cables or ropes for 
luying electrio conductors, meta] ‚ or ropes in such conduits; for depositing 
any objects at predetermined positions in conduits; for drawing through 
And con- 
duits; or for cleaning tubular boilers. The apparatus is also applied for over- 
head or elevated railway systems, whether for goods, parcels, or passengers, or 
for cash railways. The motive power may be electricity, gas, steam, com- 
pressed air, or an endless rope. As described in the specification, the motor is 
electric, having the field magnet yoke curved in section to correspond with the 
conduit. 'The pole-pleces are similarly curved, enclose the armature. which is 

uilt up of a spider mounted on the shaft, and having three webs. Core discs 
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are slotted to engage with the webs. These are clamped in position between a 
shoulder at one end and a screwed-up clamping disc at the other. The arma- 
ture shaft is shown driving a wheel by means of worm gear, the commutator and 
feed termmels being at the other end. The feed may be either from live wires 
in the conduits, or from trailing wires attached to the locomotor. The motor is 
maintained in a central position, and in frictional contact with the pipe, by 
three or more wheels at each end. The wheels are mounted on bell-crank 
levers, the inner ends of which engage in a collar held in position by a spiral 
spring or by separate springe. The locomotor may be enclosed in a waterproof 


case, and may be provided with visible or audible signals. 9 claims. 
1888. 
9, 772. in and relating te street lanterns for the reception of 
incandescent lamps." J. E. Stewart. Dated March 21st, 1898. Sup- 


porting lamps for street lighting. One or more incandescent lamps are 
attached by a coupling to a joint piece. This is connected by a bent copper 
tube with an upright tube in a supporting post, the conductors being passed 
through these tubes. An cover rests on a ring of T-section, carried by 
three supporta on a ring which is bolted to the роо he cover is held under a 
rubber ring in a cap attached to the joint-piece by a bayonet joint. Ornaments 
may be applied, such s a band surrounding the ring. The invention is 
applicable especially in place of gas lamps on existing posts. 1 claim. 


6,634. “improvements in safety devices fer use in connection with high tension 
oonduoters." С. И. Wordingham. Dated March 21st, 1898. Test boxes, 
in which concentric or other multiple high tension cables are employed, have 
the conductors of each cable attached to connecting plates which are separated 
by insulating material, The corresponding plates on the two cables are con- 
nected by * The plates and the earth connection are surmounted by 
carbon studs, vers pivoted carry each at one end a plate, the other end of 
the levers bearing against studs on the inside of the lid. On the removal of the 
lid the plates fall and rest on the studs, so as to short-circuit and earth the 
cables. 3 claims. | 


8,866. prevents in olestrio conductors and in lances fer making 
connection with same.” J. D. F. Andrews. Dated March 21st, 1898. The wires 
forming the core of an electric cable are ии by means of insulatin 
material to form two or more separate cores. The ends of the cores to be unite 
are soldered together and a porcelain thimble placed over each. Three forms of 
cut-out are described in which the fusible wires are embedded in cement or 
china, and in two of which fine wire bridges are employed which fuse after the 
main wire. 4 claims. 


6,802. “improved details of electric tramways and raliways en a road surface 
sectional contact system.” W. Aldred and ©. Carr. Dated March 22nd, 1898. 
Electric railways and tramways on a road contact sectional conductor system 
with electro-magnetic switches. Relates to improvements on the switches 
described in Specification No. 5,891, a.p. 1894, and the collectors, &c. Current is 
taken mom the switch box covers which are made removable with the magnet 
cores and the necessary contacts attached. These contacts consist of a spring 
armature and a pair of spring contacts attached to an insulating plate on the 
underside of the cover. Corresponding contacts are fixed on an insulating base 
in the box. A number of the contacts are connected in series to the main feeder 


by a single lead. The circuit to the motor is completed through the armature 
spring and the lid of the box, when the magnets are excited by a battery circuit 
from the vehicle through the contacts and springs which are connec to the 


coils. Similar switch boxes and connections are used for the return only; one 
contact and spring are dispensed with, as one terminal of the magnet coil is 
connected to the lid of the box from which the current returns to the battery. 
The exciting current in alternate vehicles may be caused to flow through the 
switches in different directions to obviate sticking. The boxes are arranged in 
two rows parn with the rails. Long collector bars are carried by vertically 
sliding bolts in wooded cross bars supported on longitudinal bearers attached to 
the axle boxes. б claims. 


8,008. “improvements in electric ping connecters.” A. E. Tanner and G. W. 
Lowoock. Dated March 22nd, 1898. Relates to a form of coupling in which the 
insertion of the plug makes contact with certain terminals and a further move- 
ment operates a switch to complete the circuit Within a cast-iron casin 
formed with bosses for the cables is fitted & porcelain base. On it are secur 
the fuse terminals, switch arms and spring contacts. The plug is fitted with 
contact plates which first engage the contacts, then on further movement, the 
shoulders engage the tappets conneoted to the switch arm, and so complete the 
circuit. On removing the plug tbe shoulders strike the tappets and the springs 
give & quick break. A cap is carried by the plug and screws on to the boss. 
саре may be provided for screwing оп the boss when the plug is not in position. 

ms. 


6,044. “A method of and furnace for the continuous molting of glass by oleo- 
triehty." „ H. Beoker and L. Sohreyor. Dated March 22nd,1 An arc furnace 
for continuously producing glass is constructed as shown in vertical section. 
The materials from a hopper pass down a stepped channel under a pair of elec- 
trodes at each step,and into a divided receptacle which is heated by arcs 
between pairs of electrodes at the corners of the furnace. 8 claims. 


0,980. “improvements in eclectrical measuring instruments." Е. Westen. 
Dated March 22nd, 1898. Relates to current and energy meters. Electro- 
dynamometers, applicable as volt and wattmeters for alternating currente, are 
constructed as shown by a vertical section of & voltmeter for use on а switch- 
board. A coil is carried by a vertical shaft in bearings on two bridges which are 
supported by insulators on two vertical rods carried by lugs screwed to four 
projections on a lid. The lugs also support two spools wound with the fixed 
coils of the instrument; in a wattmeter open coils of a thick uninsulated con- 
ductoi are supported by their end connections only, without spools. The 
movable coil is connected through two spiral springs with arms on the insulated 
bridges. The coils are connected with terminals carried by pillars of hard 
rubber on the lid. In order to prevent the action of light on these, they are 
covered by caps of opaque material. The shaft also carries a pointer bent 
down in front of a curved scale and balance weights. Another pointer is 
carried by a pin in the lid, in line with the shaft and in contact with a friction 
spring, and can be turned to any desired position by a handle. The lid which 
carries all these parts, except the scale, i» attached to a casing which is attached 
by side lugs and bolts to the switchboard. The casing has a curved part 
stiffened by ribs to carry the scale and supports a frame carrying a curved 
glass front. The casing is provided with a removable bottom plate which 
supports a cell containing light petroleum oil or other non-viscous liquid; this 
covers the coils and serves mainly to damp the movements of the coil, 
rendering the instrument dead beat. Light springs carried by the casing limit 
the motion of the pointer. 20 claims. 


0,991. “ improvements ja electrical measuring fnastrumonts." E. Weston. 
Dated March d, 1898. Current meters having pivoted coils movable about 
fixed cylindrical cores between the pole-pieces of permanent magnets, are 
provided with several improvements in details of construction. The pivots to 
engage in bearing jewels are supported on the movable coil. Ench support is 
made by turning down the end of an aluminium bar to two smaller diameters 
drilling the end to receive the pin which is forced into it, screw-threading the 
smallest part to receive a nut and milling flat sides on the intermediate part to 
receive а pointer; a thin piece of the end of the bar is then cut off, forming a 
plate which can be cemented on the coil. The jewels are carried in insulated 
non-magnetic bridges on the pole-pieces. The nuts secure plates which are 
bent and split to hold the inner ends of the connecting springs and are soldered 
to the ends of the coil. The outer ends of the springs are aitached to aims on 
the pole-pieces. The coil is wound on a thin aluminium frame. In order that 
the air gap between the pole-pieces and cylindrical core may be made very 
small, the core is grooved. so that the coil cen be turned into place upon it 
without distortion. The core is carried by screws on a non-magnetic plate 
attached to the magnet. 11 claims. 


7,067. "huprevemonts relsting te switehes and connections fer the 
contre! and distribution of oleetrie currents.” Н. F. Proctor and J. N. Blaikie. Dated 
March 28rd, 1808. The socket or tubular part of a plug switch or connection is 
fitted with a spiral spring or the like which is compressed when the plug is 


inserted. Adjustment for wear, &c., may be obtained by screwing up end cups 
or the like. Instead of a Spiral spring, au “aocordion folded metal ribbon or 
stamping may be employed. 8 claims. А 


7,068. “An kupreved method of the corrosion of elestrio battery oes- 
lead W. R. Underhiii and P. W. Northey, Dated March aira, 1888. Con. 
nections, especially those of the screw and nut type, are prevented from 
corroding by covering the exposed surfaces with a cap of non-corrosive material 
опол 0з lead-antimony. The сар may be secured іц place by various means. 

claims. 


7,129. ^ Aa lasproved moans of generating electrical ." Т. Holmes, А. Holmes 
and G. S. Nelmes. ated March 24th, 1668. In order to utilise the current existing 


‘in rivers, streams, and tidal waters. for the purpose of generating electricity, a 


number of pontoons carrying paddle wheels are moored in the flowing water, 
and motion is transmitted from the shaft to the dynamo by means of a spur 
wheel and pinion, toothed gearing anda belt. The current is directed towards 
the floats of the wheels by plates, and the races between the pontoons are pro- 
vided with bottom plates. Instead of paddle wheels, an endless chain or chains 
carrying floats or buckets may be employed. 1 claim. 


7,199. “i ved wall socket and plug for electrical » L. 6. Tate. 
Dated March 24th, 1898. Relates toa wall socket and plug. The base of the 
socket is formed with a central raised bridge or partition which tes the 


metallic connections. These are fitted with binding-screws for the leading-in 
wires, and witb a socket for the split pins of the plug. The cover is suitably per- 
forated, and is screwed to the bridge . The plug is also fitted with a partition 
and oover, holes being drilled for the passage of the conducting wires. ч claims. 


7,283. awe ы нашаго: чылт and tue fer electrically lighting 
the same.” 8. Harrison. Dated March 25th, 18. Relatos to apparatus for 
ele trically ligh:ing these. А gastight box containing the accumulators and 


induction coil, has a recess into which the base of the lamp fits. An ebonite 
disc rests on springs which complete the primary circuit, through terminal con- 


` tacts, when the lamp is insected into the recess. The secondary circuit wires 


from the induction coil are connected to the stud and to the spring respectively. 
A guide or staple is provided, so that when the lamp is inserted into the recess 
the insulated contact piece touches the stud, and the primary circuit having 
been automatically completed, a apak passes from the bridge piece to the wick, 
which contains copper wire strands. The return current passes through the 
body of the lamp, and thence to the induction coil through the spring contact, 
The lower part of the wick is covered with an insulating tube. The provisional 
specification mentions the use of a current from a high tension dynamo, the use 
of & wick provided with copper foil, and a platinum wire terminal fused in the 
glass in the case of a glass lamp. 8 claims. ; 


7,333. “improvements in the construction of plates for electrical acoumalaters 
or storage batteries.” E. Merian. Dated March 26th, 1898. The electrode is made 
up of two or more plates with projecting horizontal strips, which are held 
together by little projections, and are soldered together. Raised edgings or 
ribs are formed on the plates, and holes are made through them. Each 
of the , plate may be made by casting, cores of раве material representing the 
active material being used in the mould, and this plastic material is subse- 
quently removed by the action of water. 4 claims. 


7,367. “Improvements in or relating te electric indicators or anaunociaters.” 
A. J. Bonit. (The Antwerp Т and Electrical Werke.) Dated March 26th, 1998. 
An indicator for telephone stations, &c., consists of а core with two coils and two 

ivoted armatures, the whole being carried in a suitable casing. The coil is 
in the subscriber's circuit, the effect of a call being to attract the armature, 
an ebonite block on an arm on the armature causing a local battery circuit 10 
be completed through contacts. This circuit includes the coil, causing the core 
to be further energised to attract the armature towards a projection on the 
core, raising a flap to disclose a number on the piece. The armature also com- 
pletes a night call or indicator circuit by bringing a rod into contact with a second 
rod. The local circuit is broken by the operator to restore the parts. Projections 
or screws of gun metal, &c., prevent the armatures from adhering to the core. 
The contacts are made of long flexible strips, and have a slight relative sliding 
motion when bent downwards, ensuring the contacts being kept clean. 4claims. 


7,407. proved means applicable tor uso in slectrically Musiuzted 
| " advertising media, or like.” W. T. пори о Магоһ 38th, 1898. 


Incandescent lamps, arranged on an advertisement or sign board, are lighted to 
represent the advertisement or sign. The drum, which is preferably of 
rectangular section and is provided with conducting face-plates, is covered with 
jacquard cards arranged on a flexible carrier. The drum is reciprocated by 
means of a cam towards and from spring contact bars, connected with the lamp 
wires, and thus certain lamps determined by the jacquard will be lighted while 
the front plate of the drum abuts against the contacts. On withdrawing the 
drum from the coptacts, it is rotated to a quarter turn to bring the next face 
into operation. o prevent sparking, a cut-out is used which breaks the circuit 

htly before the retreat of the cylinder from the contacts. This consists of 
a disc orcam of non-conducting material, provided with flanges, on which are 
mounted rings, placed in metallic connection with one another by a strip. 
Brushes of the main circuit make contact with these rings, and, one ring being 
formed with а gap, the circuit is thus broken. 6 claims. 


7,471. “improvements in " W. L. Wise. (Solway а Co.) Dated 
March 98th, 1898. For the purpose of obtaining the maximum output in the 
electrolysis of an alkaline chloride by means of a mercury cathode, the elec- 
trolyte is composed of two layers. The lower one, of great density, lies on the 
mercury and is practically free from chlorine. The upper one, of small density, 
hes on the former layer, contains the anode or anodes, and becomes saturated 


with chlorine. 1 claim. 


7,663. ‘‘imprevemonts ia and connected with electrical switches." Н. C. E. Jacohy 
and W . Limited. Dated March 28th, 1898. Relates to switches for 
controlling electrically-operated lifts, &c. A shaft is rocked by a rope and 
pulley or otber suitable means, and, in turn, directly operates the N 
switch, and through an eccentric connecting rod and other gearing the arm o 
the resistance switch. The arm thus always moves in the same direction from 
the starting point. The connecting rod is fixed to a pulley loose on the shaft. 
The pulley is connected by a cord on which is a weight with the pulley fast on 
the shaft. The switch arm is also carried by the shaft. To prevent too rapid a 
movement of the shaft arm a checking device is employed. In one 
ment this consists of a pendulum rocked by an eccentric carried on a shaft 
driven by gearing. The wheel is loose on the shaft, and carries a paw! en- 
gaging with a ratchet wheel connected to the pulley by а pin quem & certain 
amount of play іп a slot. The ratchet wheel is thus driven by a pulley after it 
has moved through a certain space. Lugs are fitted on the pi eys, so that, 
when the loose pulley is moved back, it also carries back the fast pulley 
without actuating the checking mechanism. 2 claims. 


7,761. “Improvements in its worked with neum braking 
ap à " La Societie Guyenet et de Mocombie. Date "Магор Bist, 1898. (Date 
claimed under Patent, &c., Act, 1883, Section 108, November 12th, 1897, being 
date of application in France.) Relates to electric lifts in which the descent of 
the cage under gravity is controlled hydraulically. The usual handing-rope 
operates a lever pivoted and connected by an arm and link to the starting - 
switch. A parallel bar with а rolling weight is fitted below the lever. When 
the lever is in the at-rest position the weight is near the pivot, so that, when 
the handing-rope is acted on sufficiently to lower the lever below the horizontal 
position, the weight rolls forward and completes the second poeition, the time 
being regulated by a dash-pot. When the lever is raised to the third position, it 
raises a valve to allow the water to escape from the cylinder, the ram of which is 
connected to the cage. The descent under gravity 18 thus controlled. 1 claim. 


7,700. “Improvements in and re te shields fer Incandescent 
electrio lamps and the like." J. Dewar. Dated March Set, 1996. Lamps used in 
ships’ passages or elsewhere are each provided with two or more segmental guards 
constructed to fit together and enclose the lamp. Each segment ie provided 
with one or two projections and supported by a pin on the base plate. Springs 
and screws are provided to hold the segments up ordown. The inner surfaces of 
the segments ars enamelled or painted white, to serve as refleotots when tbe 
segmenta are raised. 8 claims. 
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No. 1.152. 


ELECTRIC LIGHTING COMPANY AND 
CONSUMER. 


CERTAIN letters recently published in the columns of the 
Times disclose the existence of difficulties between a 
prominent Metropolitan lighting company and some of 
its customers. If we are to believe the statements there 
made by the various correspondents, it would appear that 
the particular company, “owing to a rapidly inoreasing 
demand for supply,” has chosen to break its contracts 
with some of its old customers instead of its recent con- 
tracts, made prematurely, with the new ones. Other counts 
are added to the indictment. Thus it is alleged that 
whereas in some districts the light never fails, others 
are plunged in total darkness, while the devoted com- 
pany is also unblushingly acoused of pandering to con- 
sumers whose claims for breach of contract (sic) would 
be heaviest! The letter which contains the above 
accueations was written subsequently, and in answer 
to an explanation which was published by the secretary 
to the company (Mr. E. Cunliffe Owen) in the Times 
of December 7th. He there, at the request of his employers, 
took the trouble to explain that more than two years ago the 
Metropolitan Electric Supply Company, Limited, owing to a 
rapidly increasing demand upon their ‘resources, commenced 
to erect a large generating works at Willesden. The non- 
delivery of iron prevented the completion of such works 
until a comparatively recent date, arrangements being made 
in the meanwhile for obtaining help from a neighbouring 
company—succour which failed to prove beneficial in the 
hour of need. Yet another excuse—and as it appears a most 
plausible one to those who know no better, is advanced on 
behalf of the supply company. With the help obtained 
by the partial working of the plant at Willesden, one of the 
engines having been completed, they would have been able to 
meet all reasonable demands, had it not been for the lack of 
Welsh steam ooal, owing, it is stated, to the requirements 
of the Government for the South African transporte. 

Readers of the REviEw, however, need no reminder of the 
numerous articles which have recently appeared in our 
columns to show that this excuse ought not to avail any 
company whose works had been planned on proper lines. 

Does the Times correspondent gravely argue that it is the 
duty of a supply company to foresee such a catastrophe ? 
Сап they refuse (if, indeed, they have statutory powers in 
that behalf) to lay additional wires because some force 
majeure may intervene to prevent them from completing the 
plant wherewith to furnish an increased current ? 

* Every effort," says Mr. Owen, ** has been made to obtain 
deliveries regardless of oost, but practically without success, 
and the coal at present being received renders it almost 
impossible to maintain a proper pressure of steam at times 
of greatest demand.” | 

While we think that every allowance should be made to a 
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company, when beset with misfortunes which no human 
foresight can prevent, the fact that they are unable to ran 
at full power owing to an alteration in the quality of the 
fuel at their disposal, should not be allowed to prejudice the 
consumer. As was pointed out in a recent issue of this 
journal, there is no reason why every lighting station should 
not have been equipped with furnaces designed so as to be 
capable of consuming the most bituminous of coal. It 


‚ appears that the real difficulty with which the Metropolitan 


Electric Supply Company have had to contend, is the smoke 
which issued forth in such volumes that ‘an order was made 
to compel them to alter their furnaces во that bituminous 
coal could be burnt without causing a nuisance. Doubtless 
public attention has been forcibly called to the matter 
within the last few months, owing to the formation of a 
society whose object it is to wage war against smoke; but it 
would be idle for any company to excuse themselves from 
meeting the demands of the consumers, by referring to the 
disastrous result of recent police court proceedings—pro- 
ceedings, moreover, which if they have the effect of com- 
pelling the company to Jay down smoke-consuming furnaces, 
may bring about economy of fuel in the long run. 

The correspondent to whose complaints we have already 
alluded, states that several years ago the company obtained 
power, which was practically exclusive, to supply а 
certain district upon certain conditions, one of which 
was that it should supply electricity efficiently and 
continuously to all who required. Without having 
the company’s provisional order before us, it is some- 
what difficult to deal with the points which are raised 
against it. We may, however, safely assume that the pro- 
visional order was in the form in common use before the 
Electric Lighting (Olauses) Act, 1899, came into force. 
Although that Act has no application to London, its pro- 
visions embody the common form of nearly every pro- 
visional order. To traverse “ Zetetes’s” allegations seriatim, 
he implies, in the first place, that the company has no right 
to supply new customers before i& had the means of supply- 
ing all. A reference to an article, entitled “The Liability 


of a Supply Company to Meet the Demands of Con- 


sumers,” which was published in the ELECTRICAL 
Review for December 8th, at p. 910, clearly shows 
that there is nothing in the usual form of provisional order 
to prevent a company from refusing to supply electricity 
upon the ground that its plant is not sufficiently powerful. 
This should be qualified by saying that there may be special 
terms inserted in the provisional order or special Act 
defining the amount of electricity which the company must 
be prepared to furnish to all comers. The statement that 
the company endeavours to show favouritism among its 
customers is a bare statement, and nothing more. We 
venture to think that no company would risk the conse- 
quences of such a course of conduct, especially when we bear 
in mind that an exclusive monopoly of the electrical supply 
in a district is no longer possible. With regard to the 
liability for default in making a supply, no penalty is inflicted 
if the Court are of opinion that the default was caused by 
inevitable accident or force majeure, or was of so slight or 
unimportant a character as not materially to affect the value 
of a supply. [See Section 28 of Form of Provisional 
Order, Laws of E'ectric Lighting, by Shiress Will, Q.C. 
(1898), p. 159.] 


| Tux report of the Committee on Copper 
The Standardisation 

of Conductors, which we reproduce else- 
Copper Constants. where, will, we trust, put an end to the 
confusion which has reigned up to the present with 
regard to the so-called “ Matthiessen’s standard. The 
report is not quite correct in stating that everyone 
assumed that Matthiessen had settled the constants of copper 
in his invaluable researches; the question has often been 
raised, and we believe that Prof. Ayrton, who is а member 
of the Committee, thoroughly sifted the matter some year 
ago and came to the oonclusion that Matthiesen“ 
standard” was a myth! Now, however, thanks in great 
measure to the efforts of Mr. A. H. Howard, who was largely 
instramental in the formation of the Committee, of which he 
is honorary secretary, the difficulty is in a fair way of being 
removed. We may recall the fact that the Institution of 
Electrical Engineers, in its “Wiring Rules” of 1897, fought 
shy of the question, and fixed its own standard of conduc- 
tivity, whicb, curiously enongh,jis almost always expressed in 
terms of resistance, and should be called resistivity. This stan- 
dard was stated as follows: —“ The resistance of a copper wire, 
weighing 100 ane 100 inches long, should be 01516 ohm 
at 60° F." Oomparing this with the present report, we 
find that the Institution's standard is almost exactly the 
mean between the values given by the Committee for hard 
drawn and annealed copper; the former, therefore, was 
more favourable to the cable manufacturers. The tempers- 
ture coefficient which has b2en adopted will meet, we think, 
with general approval. It is well known to those who have 
had occasion to go into the matter that the value commonly 
accepted is far too low, and that the purer the copper the 
higher is the coefficient. It must be borne in mind that 
not even the value named by the Committee will be quite 
correct for all samples of pure copper. We sincerely trust 
that in their revised tables of resistance, weight, length, &c., 
the manufacturers of cables will refrain from presenting an 
absurd array of figures, extending as some do to seven 
significant figures! Seeing that one could not hope to find 
the actual measured values identical with the tabnlated 
values even to the fourth figure (the Committee allow for в 
variation of 2 per cent.“), what is the use of such fictitious 
“accuracy”? We are glad to note an improvement ш 

this respect in some recently issued tables. 


The Secor Kerosene Motor.— In the American Machinist, 
a paper of sound mechanical ideas and the beat exponent of 
American shop practice, we find a description of a new oil 
engine. Apropos of this and of other motors iligi 
stored energy, the following figures are given, showing the 
number of foot-pounds of energy which can be stored by 
different media :— | 


Foot-pounds 
Source of energy. stored per po 
of medium. 
Good storage battery T E js 5 15,000 
Liquid air from 2,000 lbs. pressure down to 
atmosphere n^ ace i m ... 199,100 
Coal of 14,600 B T.U. in steam plant of 12} per 
cent. overall efficiency ... — n .. 1,408,000 
Kerosene of 20,700 B.T.U. in oil engine of 35 
per cent. overall efficiency sag 5 ... 5,593 009 


This is a telling commentary on the limitations of storage 
batteries and on the nonsense'claimed for compressed air. 
The pound of oil is equal to 400 Iba. of storage battery. In 
the Secor engine the kerosene is fed by a bell valve into 
amall tank, whence it falls by gravity through the admission 
cock into the air admission pipe; the air and oil admi 
sion valves are controlled by the governor, equal and 
uniform mixture being aimed at. Governing is thm 
effected by reduced charges, and the initial compression P 
less with feeble charges, which are wire-drawn into the 
cylinder. Not an economical system, perhaps, but one which 
it seems desirable often to adopt even at the price of reduced 
economy. The engine illustrated in our contemporary 18 of 
vertical type with electric ignition from а six-cell battery and 
coil. The speed is 350 per minute, the cylinders are water 
jacketed, and the cost of power is said to be 1d. per H.P.-hour. 
The valves are driven by cam gear with friction roller in! 
double path cam, and the governor is of fl y-wheel type in: 
rim pulley. The crank cheeks have fan tails and the рж 
is of trunk form. The Otto cycle is employed. 


ж = — P Seen 


mud E i ee 
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THE UTILISATION OF BLAST. FURNACE 
GASES IN THE GENERATION OF ELEC- 
TRICITY. — | 


| (Concluded from page 987.) 

The Application to Blowing Engines.—The chief power 
required in connection with the blast furnace is that neces- 
sary for actuating the blast farnace blowing engines, and the 
substitation of the economical gas-power for the far from 
efficient steam-power obtained by burning blast furnace 
gas in the flues of steam boilers, will, of course, have the 
greatest attraction for blast farnace managera. 

Blowing engines driven by blast furnace gas are being 
made in this country, Belgium, and Germany, and will 
be working before many months have passed, when the per- 
fection of the greatest advance in the economical production 
of pig-iron of the century will have been made. | 

Sd as to avoid the intervention of gearing, the blowing 
piston is made to travel faster than has usually been the 
practice with steam, gas engines being found to work best 
at speeds varying from 80 to 200 revolutions per minute. 
The air admission and discharge valves have therefore to 
be designed to admit of this increased вред. 

In the cas» of gas engines working upon town gas, there 
is always an available supply of gas in the large gas holders ; 
but in using blast furnace gas there is no necessity for this 
expensive Munt The very large volumes of gas produced 
by the blast farnaces are not stored in gasometers, but, by 
means of a fan arranged for exhausting and delivering the 
gas, a regular "ppl y of gas is obtained in some excess of the 
requirements of the gas engine at any time, the excess of gas 
being allowed to pass back to the exhaust side of the fan. 


PHYBSICAL PUBIFIEBS FOB OnLmANING BLAST FUBNACB Gas. 


Advisable Precautions.—To obtain'{the} highest efficiency 
when using gas engines driven by blast furnace gas for the 
generation of electrical current, it is an advantage to arrange 


the units of power to suit the required loads, instead of . 


allowing the engine at times to be running at half power. 

By grouping two or four cylinders around one main shaft 
the ignitions can be regulated to give one or two impulses 
each revolution, in whioh case the fly-wheel does not require 
to be ғо heavy in proportion to the power as when a single 
cylinder is employed, and the use of multiple cylinders 
permits of the direct connection of the dynamo to the gas 
engine shaft. | 

Blast farnace gas, when used in the cylinders of internal 
combustion engines, has a considerable advantage over town’s 
gas. Engines designed to us3 town’s gas are generally 
governed upon the hit-or-miss principle, in which case, on 
the speed being accelerated, the governor cuts out the 
charge of gas.and no explosion takes place, but with fur- 
nace gas the admission of the gas can be graduated so that 
an explosion of less violence can take place, thus making the 
running of the engine more regular. 

Power of Blast Furnace Gas in Gas Engine Cylinders.— 
Mean pressures in the cylinder with furnace gas can 
obtained as desired from 38 lbs, per square inch up to 60 
and 70 Ibs. per square inch, and this without any risk of a 
miss in the ignition, the higher pressures, of course, being 


obtained where the gas is of superior thermal quality. (See 
i on page 992.) 

Electrical power generation has been effected by the use of 
blast furnace gases from both coal-fed and coke-fed furnaces 
with very considerable success. 

Scotland’s pioneer plant at the Wishaw Works of the 
Glasgow Iron and Steel Company, Limited, where splint 
ooal is employed in the blast farnaces, though not very large, 
has been working successfully for about four years, see p. 992. 
The gas in this case is previously treated for bye-produote, 
afterwards being treated for the removal of the dust. 

The engine develops a little over 20 1H P, and drives a 


dynamo which supplies current for both arc and incandescent 
lampe, thus instead of, as in the olden times, the gas being 
allowed to burn at the mouth of the furnace and in a very 
ineffectual manner lighting up the surrounding district, it is 
now scientifically applied for economically lightiog such 
localities as require illaminating. 

The gases issuing from coke-fed furnaces are the poorest 
in thermal value, and therefore the successful application of 
this quality of gas to the generation of electricity is of especial 
interest. 

In the Westphalian iron district in Germany, a Thwaite- 
Gardner installation was put down for treating the gases from 
coke-fed furnaces, with the object of applying the power to 
the production of electrical energy for the mannfacture of 
calcic ш а success hart has resulted from 
application of acetylene gas to illuminating purposes has 
eiusd а considerable demand for calcic carbide, and as this 
can only be economically produced by electric current 
generated in the least costly manner, water-power had the 
monopoly until the Thwaite-Gardner patents admitted the 
utilisation of blast furnace gas to enter the field as a com- 
petitor. The comparison of cost of electric energy by steam- 
power and water-power has been dealt with on more than one 
occasion, but besides the low cost of electric current when 
produced by blast furnace gas, there are the many advantages 


of associating the manufacture of calcic carbide with that of 
pig-iron making. | 
In 1898 the plant was started. The gas had а thermal 
D 
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value of about 112 British thermal units, and was applied to 
a gas engine capable of developing 150 г.н.р. The engine was 
of the twin cylinder (side by side) type, and was governed 


11:25 per oent., which is certainly a remarkable result, ооп- 
sidering that under the same conditions good steam engine 
practice only returns to aboat 5 per cent., and gas engines 


working with producer gas give 15 per cent. on fuel burned 
ix only for the production of this gas. 
- | The same quality of gas, when employed in boiler flues 
for raising steam, is computed to require at least 700 cubic 
feet per I.H.P., or over five times as much as when exploded 
in the cylinders of a gas engine. 

The efficiency of the engine and dynamo during the above ! 
trial was found to be 714 per cent. 

Financial Considerations.—It ia not very easy to give an 
estimate of the money value of blast furnace gas in com- 
parison with other fuels, as at most blast furnaces there could 
be a considerable sized installation running continuously, 
using only gas which was prevented from going to waste, in 
which case the fuel cost of the installation would be ni, 
while, of course, ita value would be represented by the cost | 
of fuel which would otherwise have been required. ; | 

The Rapid Advancement of the New System. — Rapid | 
advanoes in the application of blast furnace gas to power | 
purposes are being made in this country and on the Oon- 

"" tinent, and the driving of iron and steel works’ machinery 
s by electric motors is one of the important incentives to 


Mean pressure 381 . 
4 Load 


Moan presstere SOf {И 


ene — — ано a ә 


Menn preserve (/ A. 


electric power, for at most ranges of blast furnaces there is 
little difficulty in arranging for a sufficient supply of gas 


Aa 


EU a AMET eee I VA RE р" РОТЕ, 


Engine 900 r.n.» ngine 150 1.H.P. 


Gas 105 B.Th.U. per cb. ft. Gas 190 B.Th.U. per cb. ft. 
Юілавлмв WITH Bar Furnace Gas, Usina Coxe Fost. 


on the hit-or-miss principle. The alternator was belt driven, 
and supplied the electric current for a calcic carbide furnace. 
The engine ig readily started by a small gas engine by means 
of suitable gearing. 

In the Lancashire district, where the thermal value of the 
gas was only about 100 British thermal units, an engine of 
arger size was applied. 
The gases were about as low in thermal value as can result 
from the manufacture of pig iron by coke. In this case the 
wer was required to produce electrical energy for electric 
hting &nd power purposes. 


During five days’ continuous working test it was found, 


PioxEzEBB PLANT at Wishaw. 


that the engine developed a maximum of 180 I.. v. when 
carrying abont three-quarter load, with a onem pion of 
182 cubic feet of gas per 1.H.P.-hour, the engine, therefore, 
giving an efficiency on the o-dynamic production of 
19 per cent., and on a production of 170,000 cubio feet of 
gas per ton of coke charged into the blast furnace for pig 
iron smelting, the actual practical efficiency amounts to 


Ж. А 
п. j 
d Т 
AS ^ 
Ad D [247 
j . 


^ being available for the production of all the electrical energy 


necessary for driving the machinery of adjoining steel works, 
as far as the application of electric motors has been possible 
up to the present. | 

Nothing has been said so far as to the advantage of doing 
away with the very inefficient steam boilers, with their low 
pressure steam, and liability to explosion, not to mention the 
difficulties so frequently incurred in keeping up even the low 
pressure steam through bad draught, &c., but this will be 
obvious to all professional men. 


Mean pressure 19 (б. managers to adopt this method for the cheap production of 
Engin | 


OALCIO CARBIDE ÍNSTALLATION.—(1a8 ENGINB AND 
ALTERNATOR, 


Greenock.—At a ‚кише meeting of the Police Board 

that the Greenock and Port Glasgow Tram- 
hy, Messrs. Dick, Kerr & Co., the 
the British Thomson-Houston Company, 
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SOME NOTES ON ROTARY CONVERTERS, 
WITH SPECIAL REFERENCE TO THE 
EXTENSION PLANT OF THE CHICAGO 
EDISON COMPANY. 


By A. 0. EBORALL. 


(Concluded from page 958.) 


Ета. 3 illustrates the external appearance of one of the 
induction regulators, whose duty is to regulate the pressure 


of the feeders. These regulators have no sliding contaota, but 
are adjusted by moving an iron core, which varies the induc- 


tive effect of a shunt winding upon a series coil. "This oore 
may be moved by hand, but, for convenience in operating 
from a distance, the core of each regulator is moved by 
means of a small three-phase motor geared to it by worm 
gearing, and mounted upon the top of the regulator. The 
three-phase motor is controlled from the main switchboard 
in the following manner: 

A small triple-pole throw-over switch is mounted on the 


в в, Double-throw motor control switch on switchboard; м, Small induction 
motor маи to shaft of I.R.T. requiert: 1, 2, 3, 4, Limit switohes open auto- 
matically at end of travel; 4, B, c. To A.C. side of generator. 


: Fira. 4. 


switchboard for each regulator, connections being taken from it 
in the manner shown in fig. 4, from which it will be seen that 


994 


THE ELEOTRIOAL REVIEW. [Vol 45. Mo. 1,153, Ducuwnmn 22, 1909. 


if the awitch is up, the motor will ran in one direction, thus 
raising the by moving the core out, while if the 
switch is thrown down, the motor will run in the reverse direc- 
tion, and thus lower the pressure. Referring to the figure, 
the three-phase current enters through the leads A, B, C, to 
the hinges of the throw-over switch. One lead, c, goes right 
through to the motor whether the switch is up or down. 
Leads A and в go through other switches located on the 
regulator, and numbered, respectively, 1, 2, 8, and 4 in the 
diagram. These are “limit” switches, which prevent the 
mall motor from moving the core too far, in case the 
switchboard attendant tries to raise or lower the preesure 
beyond the capabilities of the regulator. In case he leaves 
his switch in the upper position, switches 1 and 8 are opened 
automatically when the regulator reaches ita highest boosting 
position, thus stopping the motor, but it is obvious that this 
does not cut it out of circuit when the attendant throws his 
switch over to the downward position, when the circuit of 
leads A and B is made throngh switches 2 and 4. These, 
however, open when the regulator is lowering the preasure by 
its maximum amount to prevent the motor running too far 
in that direction. The extent of the arc through which the 
movable of the induction regulator may be turned is 
thus limited automatically. The total range of each 
regulator is 15 per cent. of the initial pressure—that is, it 
will regulate the pressure 74 per cent. up or down. 

Fig. 5 shows the arrangement of the step-up transformers 
and induction regulators in the power station. The six 
transformers and four regulators of the four generators oon- 
stituting the two sets stand on a platform in the middle of 
the floor space between the two seta, and are all air-cooled. 
Under the platform, and enclosed by marble aides, is a large 
air chamber in which all the electrical connections between 
transformers, regulators, and fuse panels are made. Air is 
forced into this chamber by a blower driven by a direct- 
current motor, whose speed is controlled by a speed regulator, 
во that the proper volume and pressure of air may be main- 
tained in the chamber. The transformers and regulators are 
provided with dampers, which regulate the amonnt of air 
passing through them individually, and may be adjusted 
according to the division of the load between them. On the 
sides of the chamber, mounted directly on the marble, are the 
high pressure fuse blocks already referred to, and the low 
pressure fuses and switches, the former being away from, and 
the latter facing, the unita to which they belong. There are 


thus no leads to the switchboard panels carrying heavy cur- 


rents; all such leads run directly from the generators to the 


transformer stand, and are very short. Moreover, there are 
no high ure leads on the switchboard, as the switch gear 


is at а distance from it, and o pneumatically. 


cooled transformers; five induction regulators; two 100-Kw. 
125-volt rotary converters. ; two 200-K w. 125-volt ro 
converters ; one 250-Kw. 250-volt rotary converter; wi 
the necessary low-tension switchboard for regulating and 
controlling both the polyphase and direct current sides of the 


All the details of the double-current plant and system 
described above have evidently been thoroughly worked out, 
and reflect considerable credit upon the engineers of the General 
Electric Company, of America, who carried out the work. 

Before concluding these notes, the writer would like to cite 
another and recent case where converters are to be 
employed in a special manner, this time by his own firm. 


The tramway installation laid out by Messrs. Electricité and 
Hydraulique, Limited, of Charleroi, for the town of Sofia, is 


to have a generating station driven by water-power at а con- 
siderable distance from the town. Here high pressure three- 
phase currents will be generated, and sent over aerial lines 
to a sub-station in the town. In this station, the high 
pressure current will be transformed into direct current by 
means of stationary transformers and .over-com 
rotary converters, But, as the water-power available is 
very variable, and might, under certain circumstances, fail 
altogether, these rotaries will be direct coupled to vertical 


^ gatisfactory 


nded . 


engines, so that, if necessary at any time, the rotaries can be 
used as ordinary railway generators to supply the tramway 
system wholly or partly with current. Of course, suitable 
clutches will be arranged between the engines and the 


rotaries occasionally to be driven from them. 


THE SCIENTIFICO PRINCIPLES OF PUBLIC 
LIGHTING BY ARC LAMPS. 


By F. W. OABTER, M.A. 


PusLIC lighting by ато lamps has во long passed its experi- 
mental stages that it may be questioned whether any further 
study of its посо Apa: di ag can be fruitful at this date, 
and whether anyone wishing to plan an installation need do 
more than look up particulars of similar installations already 
in existence. But though hard bought experience will 
remain the chief guide in this matter, for it alone will take 
ар ишо e е 5 of the case, pri s. a 
Study of underlying principles may suggest modifications 
tending to the improvement of the system under con- 
sideration. 

Whilst we are able to compare опг artificial lighting with 
daylight, we are forced to confess that our best efforts are in 
general во far from ideal that it remains a debatable ques- 
tion, and a matter of opinion, what is the best distribution of 
light for any particular circumstances ; some would prefer 
the illumination to be as uniform as possible, whilst others 
would advocate having patches of very bright light, even if 
other parts have in consequence to be left in TH oem 
darkness. Another particular in which artificial light must 
fall short of daylight, at any rate out of doors, arises from the 
fact that the light proceeds from discrete sources, во that 
whereas in daylight an object will be illaminated in almost 
any position, by artifical light its illumination depends on 
how it is turned towards the sources. This has given riae to 
some differences as to how we should judge of the value of a 

tem of lights, whether by their illumination of horizontal 


. objects, of vertical objects, or of objects otherwise inclined. 


Whilst it is necessary to be able to see the roadway or ground 
as plainly as possible, it is also useful to be capable of easily 
distinguishing - pen and objects standing vertically on 
the ground, во that a light that is too high up may illuminate 
the ground well, but be unsatisfactory on account of its 
nearly vertical rays only just grazing vertical objects. Again, 
one wishing to examine anything by artificial light naturally 
turns the object во that it shall be as highly illuminated as 

ible, so that, from this point of view, the maximum 
illumination is important. Since the horizontal plane is 


: symmetrical with respect to the axis of the lamps, the illumins- 


tion thereof is easy to deal with, the effects of the several 
lamps being additive. With but one lamp there is no diffi- 
culty in finding the illumination of the vertical plane turned 


towards it, as well as that of the plane inclined во as to have 


as great an illumination as possible. These, perhaps, include 
the most шонаш, cases, as one who has something to 
examine, or who wishes to stay to converse with another, or 
whatnot, naturally does во in the neighbourhood of a lamp 
where the effects of distant lamps are unimportant. 

In street lighting the illumination will be increased some- 
what by the reflections from neighbouring houses and walls, 
and this effect may be considerable in narrow streets and 
other places where the lamps must be on the sidewalks. 

The use of such powerful sources of light as the electric 
aro gives rise to a physiological effect that may be noticed 
here. This is the partial blindness experienced when the eye 
catches sight of a very bright light. For ordinary street 
lighting, for instance, arc lamps with globes on are far more 
than naked ares, although the globes usually 
absorb from 30 to 40 per cent. of the light of the arc, for 
the naked arc so dazzles the eye that the illumination seems 
much less than it is. For this reason the naked arc can only 
be tolerated for lighting open spaces, such as goods yards 
and market places, or for very wide streets, where the lamp 
can, without detriment, be put at a much’greater distance 
from the ground than is usual in ordinary street lighting. 

It will be seen, then, that many considerations enter into 
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this subject, and we must be prepared to find that the 
resulta of applying some scientific method to the solution of 
the problem of finding a system of P pen to satisfy specified 
conditions, require considerable modification to make them 
practically usefal. 

Before proceeding further with the subject, let us define 
some of the terms which we shall use. The anit of 
intensity is the “ candle-power,” or the intensity of the light 
given out in a horizontal direction by a certain standard 
sperm candle, which does not differ very much from an 
ordinary paraffin or tallow candle. The standard candle will 
not give out light of the same intensity in every 
direction, but let us suppose we have a unit source whose 
intensity of emission is 1 С.Р. in every direction ; then the 
intensity of any source in any particular direction is the 
number of these unit sources that we must put in the place 
of the light considered, in order to have the same luminous 
effect as the light in question has in that direction. It would 
seem almost unnecessary to give this definition, bat there 
appears to be an idea in some quarters that the intensity of a 


source of light has something to do with the law of inverse 
equares—an ar ee arising from the usual method of 
measuring it. The definition strictly applies only to B ases 
sources, but as we shall oonsider the luminons effect always 
at distances which are great compared with the віле of the 
source, we need not complicate it with generality. Itshould 
be noted that, in treating of an arc with a globe on, the 
combination of the arc and globe form the eource, and not 
the aro only. The intensity of a source will generally be 
different in different directions. If from the source of light 
we draw lines in every direction, each of | numerically 
equal to the intensity of the light in its direction, the 
surface on which the ends of these lines lie is called the 
« е surface" of the source, and the mean length 
of the lines, supposing them equally distributed, is called 
the * mean spherical candle-power” of the source. If the 
source is symmetrical about an axis, as is usually the case 
with arc lamps, the photometric surface is one of revolution, 
and all sections by planes through the axis are identical ; 
any such section is called the “photometric curve of the 
source. The photometric ourve then, of which we shall 
hereafter make considerable use, is a curve drawn in any 
plane containing the axis of the lamp, and having its radius 
vector in any direction numerically equal to the intensity of 
the light in that direction. The illumination of a surface at 
any point is proportional to the quantity of light falling on 
unit area at the point. It is measured in terms of the 
* candle-foot," which is the illumination of a surface facing 
a standard candle, and at a distance of 1 foot from it. Ata 
distance of 2 feet, the same amount of light, assuming that 
it comes from a point, has to cover four times the area, во 
that the illumination is }, at 8 feet it is }, and so on. This 
is the law of inverse squares. The illumination, of course, 
varies directly as the intensity of the light. Hence, if the 
intensity in a particular direction is 1 candle-power, the 
illumination of a surface situated in that direction, distant 


r feet from the source, and facing it, is -, oandle-feet. If 


the surface does not face the source, we have also to multiply 
by the oosine of the angle through which it is turned from 
its position facing the souroe, or, what is the same thing, 
the angle between the direction in which the source lies, and 
the normal to the surface. This can be seen as follows: 
Let s (fig. 1) be the source, A с a section of the surface on 
which the light falls, 4 B a section of a surface в and inter- 
cepting the same amount of light as ac; let the angle 
САВ = a = BCN. Then the area Ав = the area 
AC X Cosa, 

Since the same amount of light falls on A C as on A B, 
the amount per unit area on A C is to that on A в inversely 
as the area A C to the area A B, that is as cos a is to 1. 


Thus the illumination of А c = the illumination of 
A B X Oa. 


= * cos a, oandle-feet. 


If the source of light is not a point, the law of inverse 
squares is not true, but in the cases we shall consider the 
distance from the source will always be great compared with 
the linear dimensions of the sources, and we shall make no 
great error in assuming that the source is a point. 

We are now in a position to see what these quantities 
reduce to in the particular cases we are considering. — 

Let a (fig. 2) be an arc lamp, AB, the vertical, being its 


Fig. 2. 


axis. Let A P о be the photometric ourve of the lamp, the 
vectorial angle (0) being measured from the vertical. Let 
B X be а horizontal, and xv a vertical. The illumination 
of a plane at x turned towards the arc; d e., the total 


illumination at x, is “a candle-feet, where A P = I candle- 
power and A x = r feet, the illumination of the horizontal 
plane at x is-3 Сова ог E оов 0 candle-feet, and that 
of the vertical plane facing the lamp-post is; оова’ or 
3 sin Ө candle-feet. 

Now А B = r cos 0, whence 


= АВ: 
оов 0 
Thus the total illumination = F candle- 
7? AB 
feet. 
The horizontal illumination = 1. 0080 = ! _©® Ө 
42 | А в? 
candle-feet. 
The vertical illumination = ain = 1.006 sino 
r? A В? 
candle-feet. 


When x is on the ground, Ав is the height of the lamp, 
which we will call Л feet. If x is at a height h’ feet above 
the groand, A в = Л — I feet. Thus if the height of the 
arc above x (i. s., — À) is given, the most convenient 
expressions for the total, the horizontal, and the vertical 


illuminations are respectively— 
1 0 % I cos % т coe 0 sin 
(h — љу” (h — ж) y C = candle-feet, 
since all are expressed in terms of one variable 0. We shall 


perhaps best meet the demands of utility if we consider the 
horizontal illumination at the ground (h' = 0), and the 
total and vertical illuminations at a height of 4 or 5 feet 
above the ground (^' = 4 or 5). 

(To be contsnued.) 


[ ERRATUM.—The angle a! (вХА) is mirked a in figare.— 
Eps. ELEC. REV. | 


Northern Society of Electrical Engineers.— On 
Tuesday last, 19th inst., at Manchester, Mr. Ferranti, the 
president of the above Society introduced for discussion 
the subject of the difficulties encountered in The Use of 
Multiphase Plant in Conjunction with Continuous Current 
Systems of Supply“ 
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SPEEDS AND STANDARD PERIODICITIES. 


By E. KILBURN SCOTT. 


In March last the Uniformity Committee of the Institution 
of Electrical Engineers published its report on the adoption 
of a standard of periodicity in alternating current working. 
The Committee was unanimous in recommending 50 periods 
per second for all ordinary work, 25 periods per second for 
power transmission on a large scale, and 100 periods for 
exceptional cases of house-to-house transformer supply. 


T, Inm Revolutions| Revolutions per minute of induction 
ber of poles; Periodicity | Рег minute. motor with 
н а ашса per second. or synchro- 
` | nous motor. | 74 % slip. 5 % slip. о; slip. 
—— Бле РЕ _ | 
25 | 750 694 712 731 
4 50 | 1,500 1 388 1425 | 1,462 
| [100 | 3000 2,776 2.860 |. 9,925 
[925 | 500 462 | 475 487 
6 | | 50 | 1,000 925 950 975 
. [100 | 2,000 | 1.850 1,900 1,950 
| (95 375 347 3506 | 385 
8 50 750 | 694 | 712 731 
1100 1,500 1388 | 1,425 1,462 
| 25 300 | 9775 , 285 292 
10 50 600 555 570 585 
1100 | 1,200 1.110 1440 | 1,170 
| 25 | 250 231 237 2243 
12 4 80 500 46 45 487 
1100 + 100 924 950 974 
f 25 215 199 204 209 
14 50 220 398 408 419 
| {100 860 796 816 838 
| 25 187 | 173 173 182 
18 50 375 347 356 365 
1100 750 ва | 712 731 
| [35 166 1893 157 162 
18 50 $82 307 315 324 
4100 €64 614 630 648 
f? 95 150 138 | 142 | 146 
20 50 300 277 2285 292 
10 600 555 570 | 685 
| 25 136 125 129 132 
22 50 272 251 258 2085 
1100 544 502 516 530 
25 125 115 18 |: 121 
24 50 260 231 237 | 249 
1100 600 462 474 486 
| 2 115 156 109 112 
26 50 | 281 213 219 225 
Io 462 426 136 1450 
2b 107 99 102 104 
28 50 215 198 204 | 209 
, {100 280 | 396 . 408 | 418 
| 25 100 92 95 97 
30 50 200 | 185 190 195 
1100 400 370 330 390 
| 45 94 87 89 91 
32 1.50 188 175 178 | 183 
в в Yo v % 
34 50 176 | 163 167 171 
! (100 , 362 326 | 334 342 
f 25 88 | 77 78 81 
36  ' 50 166 | 153 157 | 162 
, {100 : 332 308 914 324 
f 25 79 | 73 75 77 
38 50 158 147 150 154 
' [100 | 316 294 39. 308 
2s 7% 6 "m 73 
40 50 | 150 | 139 , 142 146 
‚ {100 300 278 | 284 292 
. | 25 71 66 68 69 
42 50 148 131 136 189 
. | 109 = | 262 272 | 278 
| 63 65 66 
44 50 136 195 | 199 132 
100 272 | 252 258 | 965 
| 25 | 65 | 60 | 62 63 
46 50 131 120 124 127 
. 41100 2862 242 | 248 255 
25 62 | 57 | 59 61 
48 50 125 | 15 112 122 
| 100 250 231 2238 244 
| 25 60 55 57 58 
50 50 120 111 114 117 
| {100 | 55 222 228 234 
\ 25 53 54 E5 
52 50 115 106 109 112 
‚ [100 | 230 212 218 224 
і { i 


м. some who think p would M been Te to ca 
0 merican practice of 60 and 30 periods per secon 
but, generally speaking, electrical manufacturers have readily 
fallen in with the suggestions of the Institution Committee. 
There is one point, however, which makes the adoption of 
frequencies somewhat awkward, and that is the 
speeds of prime movers. Practically all generators are 
nowadays coupled direct either to turbines or Pelton wheels, 
or else to steam or gas engines. The of the turbine 
or Pelton wheel is governed by the height of the fall, while 
the speed of an engine appears to be mainly a matter of 
chance. In this country we have to deal almost entirely 
with engines, but so far, not a single engine firm has 
adopted a line of speeds which fit in with the suggested 


standard periodicities. | 
Take . Willans & Robinson for example, their 
standard engine speeds are as follows :— 
2 F's 8 F's 470 revs. 2Q3Q . 940 revs 
2 G's 3 G's 400 „ | 2R3E 320 „ 
2H's3H's. *380 „ 2838 *300 „ 
3 Ts 3 15 350, | 2T3T 270 „ 
2030 450 „ 2v3 v 390 „ 
2 ВЗВ 400 „ | SW... bon .. 910 „ 
2P3P 360 „ Зх... see .. 9200 „ 
Whilst the speeds of Belliss & Morcom’s engines are :— 
Two-Crank. Three-Crank. 
О А .. 600 rex. TEC, ...  .. 9500 гет. 
ЕО, E C 575 „ ТЕС, 450 „ 
EN 550 % | TEC, 490 „ 
Biss vi *500 , | T E C, 380 „ 
E Co, EC, ... 40 „ ' ТЕС, 360 „ 
ese .. „ 400 , | ТЕС, 340 „ 
E Co ЕС... . 9880 ,, T EC, *330 „ 
E On, E О ... 350 T TH C. 320 n 
TEC; 310 „ 
T E Cio 800 „ 
ТЕО! 280 , 


Now, 8 reference to the table shown in the left-hand column 
of this article shows that only those sizes of engines marked 
with an asterisk fit in with the standard periodicities (this 
being inclusive of 380 revolutions, which is included becanse 
it is only five revolutions faster than standard ). 

If the other engine makers’ lists are gone ugh, they 
will be found to present the same difficulty. It is seen, 
therefore, that if we are to adopt standard periodicities at 
all, the initiative must come from the engine makers, at any 
rate, from such as make Aigh speed engines. 

Curiously enough, tbe discrepancies become less and lem 
important as the speed is reduced, or in other words, as the 
number of poles of the alternator are increased (there mast, 
of course, always be an even number of poles). For 
the difference between, say, 40 and 42 poles, which would be 
suitable for a slow running horizontal engine, is only 5 per 
cent., whereas between 14 and 16 poles, which are commonly 
employed for high speed engines, the difference is nearly 15 
per cent. 


Induction motors are now coming largely into use, and {the 
three last columns are added to the table as they form s 
ready guide for approximate 8 On full load the speed 
of an induction motor, whether it be single, two, or three 
phase, is lower than synchronons speed by an amount which 
is termed “slip.” The slip varies with the design and out- 
put, but it is generally somewhere between 24 per oent. for 
the large sizes and 73 per cent. for the small. 

Although the three last columns are filled in oomplete, 
it should be. noted that there are mechanical and electrical 
(magnetic leakage) reasons why the number of poles for 
given size of motor cannot be exceeded with a given ou 
For example, the synchronons speeds and the most oon- 
venient numbers of poles to use for a periodicity of 50 pa 
second are as follows :— 


Synchronous Number of | Probable slip 


sh at e рег | poles in stator. | Pe cent 
55 
Up to 7 B.H P. ioe 1.500 4 71 
7 B. H. p. to 35 B. EH. . 1,000 6 5 
35 B. H. p. to 120 B. E P. 750 8 2i 


А 7 B.H P. motor could be built with eight poles, in whic 


| 


— А. 6 ва m M oM 
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case the synchronous would drop to 750 revolutions 
per minute, but it would not be advisable to go much beyond 
that number. 

The writer has pointed out elsewhere the necessity of the 
speeds of centrifugal pumps agreeing with the of 
induction motors if the two are to be direct coupled, and 
here again, as with engines, the adoption of the Institution's 
suggestions for standard periodicities really lies with the 
centrifugal pump makers. They have got out certain lines 
of pumps running at various speeds, and the question is, is 
it going to be worth while going through the work again 
aud adopting speeds which will suit the electrical engineer ? 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE paper read and discussed at the meeting of the Institu- 

tion of Electrical Engineers last week was on the rather 

unusual subject of ** Electrical Time-Service,” in which the 

writer, Mr. F. Hope-Jones, gave a full account of the various 

proposals and inventions connected with electric clocks, and 

раі i „ his own ingenious devices of the kind. 
was to 


(5) Controlled clocks, not allowed to go wrong. 

(c) Synchronised clocks, set exactly right every hour. 

He urged the advantages of clocks of class (с) which (1) 
did not leave the public withont an indication of time if 
the line went wrong or batteries failed, and (2) could be 
re-synchronised without trouble when the current was again 
able to pass along the line. When a signal did arrive the 
hands were set right. He gave some amusing stories of 
experience with classes (a) and (5), and cited the objection 
many ‘people had to the noise of a click—the tap, tap, every 
half minute ; also referring to the terrible question of bat- 
tery power,” which would be all the more acute if one had 
to “ peg, peg away at the battery every half minute or less, 
instead of only once or twice an hour.” Some reference to 
Pond’s system, and the best position for a battery, closed his 
remarks. 

Mr. H. T. Harrison spoke as having had some practical 
knowledge of the subject when electrical adviser to the com- 
pany o the Lund system. He said it took all 
available time to keep the lines in order, and thought it 
absolutely hopeless to use overhead lines in London for im- 
pelled clocks, while, if the question of permission to lay 
underground lines was disposed of, there remained the 
problem, would it pay to lay such lines for use with, say, 
200 volta on a circuit with large self-induction, and, there- 
fore, requiring good insulation? He was seriously doubtful 
whether the matter could be put on a financial basis, for the 
rental asked was equal to the interest on the money which 
would be spent on a very high class clock, which could be 
guaranteed to keep very nearly to time. If the system of 
hourly synchronisation only could be worked with a little 
more expenditure on the lines, accurate time service could be 
effected. | 

Mr. J. S. Raworth, in his usual amiable form, contributed 
the most amusing speech in the disoussion. When we can 
get rival old-fashioned clocks rather than the modern system 
of the other inventor, it was, of course, obvious that it should 
be criticised, but he was not so pessimistic as Mr. Harrison. 
In large hotels there were often 500 or 600 clocks, and it 
was extraordinary how the clock winder ill-timed his visita. 
He had some experience of these clocks in Paris, and the 
noise of the thing was a drawback. When thinking how 
wicked Paris was, and how good I was in comparison with 
it,” the ceaseless click-click led to counting the ticks and 
wondering if the thing ever stopped, the final result being 


* 


less than in many others. 


а descent upon the switch placed in circuit,” and peace . 
[“ Could there be anything more ridiculous than a switch 
in ар electric clock circuit ?”—Mr. Hope-Jones in his 


ly. | 
Mr. A. H. Bateman told the of a clock he got for a 
Parish Hall at Lewisham, which been working for two 
years. One 18-inch dial, one 12-inch dial in room 300 feet 
away, and other two smaller, have been in use, with Obach 
batteries as source of power, and they have worked “absolutely 
well, keeping admirable time,” their only failing being to 
spoil “ very pathetio love-making scenes in some theatricals,” 
leading to sulphurous language,” and the threat that if 
that thing was not stopped——!” A piece of felt carpet 
behind the clock reduced the click so much that it was quite 
inaudible. One of the smaller clocks had fallen from its 


even if they had not gone ош рет, was the remark 
asked to 


Prof. W. E. Ayrton asked the author whether the rate of 
going of the master-clock was affected by the time-constant 
of the circuit. Mr. G. W. Frodsham thought that the 
history of 30 or 40 years showed that an electrically-driven 
clock was not to be countenanced, for although, по doubt, 
those views might be modified, sometimes in tice such 
clocks failed. In Glasgow some years ago trouble was found. 
After describing an arrangement of his own for taking accurate 
time intervals recorded on paper, Mr. Frodsham gave place to 
Captain Н. D. Acland, who thought it must be a source of 
satisfaction to Mr. Hope-Jones that there had been so little 
real criticism of his paper. He personally was interested as 
an amateur in the measurement of time, and gave an account 
of his own experience—a very favourable one—with Mr. 
Hope-Jones’s clocks; even when on returning from a holiday 
he found the clock the home of earwigs and spiders, it had 
not stopped. His experience in experimental work—chiefly 
on gun ballia tios—taught him that in case of obstacles the 
proper course was not to invent new things, but to remove 
the difficulty, and he was quite certain that the tap, tap 
of electric clocks, which at one time threatened to drive 
him perfectly mad, could be done away with if the cause 
of the noise was discovered. The altered movement of his 
own clock was now во silent, that it gave no annoyance 


whatever. 
Mr. Hope-Jones, in replying, quoted German authors 
whose classification of clocks he followed. The battery 
uestion was not so serious as had been made ont, and the 
emand made upon the battery in his system was actually 
Insulating the clock move- 
ment, from anything which could act as a sound-board, by 
springs silenced the noise. A maintaining spring might be 
used in the master-clock, to get over any such difficulty as 
that suggested by Prof. Ayrton. He explained that the 
flooding of a conduit, blowing of a main fuse and earth on 
clock wiring accounted for the trouble alluded to by Mr. 
не на This olosed the discussion, and the meeting 

adjourned. 


CORRESPONDENCE. 


Signalling Without Contact. 
I fear that both you and your readers must be getting 


tired of this subject, but still I do not like to leave 
«C. M. J. s“ last letter without reply. 
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“С. M. J.'s" method of answering questions is peculiar. 
I asked how a driver discovers the presence of an invisible 
signal. He replies with a list of points about the road which 
may and, of course, in many cases do enable the driver to 
know when he is in the neighbourhood of a signal post 
but which, it is well known, do not always suffice. I asked 
what was the use of detonators if the signal could always 
be located without them (as O. M. J.” maintains) and 
assumed to be at danger. In reply, we are told that 
detonators and lamps are used for signalling—which was 
pretty well known before. The answer to my third ques- 
tion—What can a driver, otherwise unable to locate a 
signal, do but “ assume that the line is clear if he does not 
hear a detonator explosion" ?—is simply the old tale about 
assuming the arm at danger. To question four, however, 
the answer is direct—praise of the old method is not 
criticism of the new. I am glad to find that we are agreed 
on this point, at all events. The reason why it is easier for the 
driver to read signals that he has to pick out from others in 
the air than those, without surrounding ones, given before his 
face on the engine is that he can do several things at once ! 
To the question, Where are trains to be seen running through 
four block sections per minute? the answer is that “there 
are many large station yards where the signal boxes are often 
not more than one-eighth of a mile apart.“ I leave comment 
to readers. 

It ie, at all events, consoling to find that C. M. J.“ does 
not condemn my system in toto; and I am much obliged to 
him for expressing the opinion that I have “got hold of 
the right principle." This is another point of agreement 
between us. 

W. S. Boult. 


The Wilson Enclosed Motor, 


I notice in your issue of December 8th a description of 
Ње “ Enclosed Wilson Motor." Permit me, through your 
valuable paper, to point out that an identical machine to 
this, embodying the same ial features as claimed by 
Wilson, was designed by me in the early p of 1896. In 
my design, both round and rectangular field magnets were 
employed (both detachable and cast.to the outer shell of 
the magnetic circuit). These motors were manufactured by 
John EAmondson, of Leeds, and are now made by Mr. 
Thomas Barton, the Electric Works, Weir Street, 
Blackburn. | 

There are several motors from 1 to 25-H.P., working 
in different parts of the country. Messrs. Slingsby, Limited, 
Bradford, are driven exclusively by them from the Corpora- 
tion supply. 

Thomas Preece. 


Board of Trade Regulations. 


A note in your issue of the 8th inst. relating to this sub- 
ject raises an interesting question. You say, or rather you 
quote from a contemporary, that “many engineers have 
considered that a 2 x 220-volt alternating current three- 
wire system comes withiu the category of high pressure 
supply,” and you say that this applies to the distribution 
system. Presumably your dictum is based on the B.O.T. 
Regulations for 1896, Sections 1 to 5. 

If your interpretation of these regulations is correct, then, 
by the ruling of the same regulations, a three-wire direct 
current traction system, employing anything under 500 volts 
on either side of the neutral, is a high pressure system. 

I have always assumed, perhaps wrongly, that if the 
B.O.T. officials were to be asked why they tolerate a 500- 
volt trolley system of the ordinary type, they would reply 
that, so long as the 500 volts was not exceeded, they were 
not departing from their own regulations in sanctioning 
the use of a bare trolley wire overhead. 

The question whether the same regulation applies in the 
ваше sense to a three-wire direct current 2 x 500-volt 
syatem seems of interest in view of the possible introduction 
into this country of this system in particular cases. If it 
applies, then presumably no bare trolley wires are per- 
miesible. 

What. then, is of importance is the following sentence in 
the B.O.T. Regulations for 1896:—“ The expression 
* pressure ' means the difference of electric potential between 
any two conductors through which a supply of energy is 


given, or between any part of either conductor and the 


earth, 

Now, if the latter half of this definition is an alternative 

and may be taken by itself, a three-wire direct current 

2 x 500-volt system having the “ neutral” earthed is a low 

pressure system, provided the 500 volta be not exceeded. 
Bat, according to your dictum, a three-wire 2 x 250-volt 

alternating system having the neutral earthed is a high 


pressure system. 


Are the two conditions of the definition quoted above 
quite inseparable? And, if so, by what process does the 
London United Tramways Company hope to gain official 
sanction to the three-wire 2 x 500-volt system ? 


A. M. Taylor. 


А Hydro-Electrical Phenomenon? 


A few days ago I was asked to report on the curious action 
of asteam boiler installed at a works in Birmingham where 
the electric light was in use. It was noticed that a pereon 
walking over the boiler on a wooden staging was liable, on 
approaching his hand to one of the supporting pillars of the 
yoke, through which the stem of the main steam valve 
screwed, to receive a severe shock, and could obtain a spark 
from 1 inch to 3 inch long between finger and pillar. 

The owners were afraid this was due to leakage from their 
electric plant. I explained it in the following manner :— 
Finding that on placing my foot on the plates of the boiler 
пе could not be obtained, yet when standing on the 
wood it could, and as there was a considerable leakage of 
steam from a bad joint at the base of the pillar and all round 
it, I must have formed a species of Leyden jar to receive 
electricity from the pillar, it being brovght to a high 
potential by the friction of the steam escaping through 
somewhat intricate es at the base of the pillar, mach 
on the same principle as Armstrong’s hydro-electrical machine. 
I should like the opinion of your readers on tbis point, also 
as to whether it has been noticed before, and if it could have 
any bearing on the subject of your paper by F. S. Spiers 
on * Corrosion in Boilers,” or would the presence of high 
voltage electricity at a leaking joint affect the plates? 

Hugo Gibson. 

Birmingham, December 16th, 1899. 


Single-rail Tramways. 


My attention having just been drawn to an article that 
appeared in your isene of May 19th last upon Monsieur 
H. F. Oaillet’s single-rail tramway, and to your remarks 
thereon, I have the pleasure to send you herewith a i 
from the Journal of the United Service Institution of India 
of “Notes on Ewing's Patent Single-rail Tramway, with 
reference to its adaptability to military purposes," by Lient.- 
Colonel Е. Е. R. Burgess, I. S. E. The single-rail tramway 
therein referred to was patented by me in the United States 
of America, India, England, all the Australian Colonies, 
the Cape, Natal, Brazil, the Argentine Republic, and other 
countries in 1895. І also send a photograph of a 
single-rail tramway which was worked in 1881 on exactly 
the same principle as the so-called Monsieur Caillet’s inven- 
tion is now. The photograph shows the line and truck as 
invented and exhibited by me on the Parade Ground at 
Dibrugaak, Upper Assam, во far back as 1881, before Field- 
Marshal Sir Donald Stewart—then General Sir Donald 
Stewart, Commander-in-Chief in India, General Sir George 
Greaves, then Adjutant-General, and the late General 
Sir Charles Macgregor, then Quartermaster-General in 
India. Among others who were present on that 
occasion were Lieut.-General Chapman, C. B., now com- 
manding H.M.’s forces in Scotland, and who was then 
Military Secretary to H.E. the O-in-C. in India; General 
Nation, C.B., commanding our Eastern Frontier District 
(Assam); Colonel Way, Assistant Adjatant-General, Eastern 
Frontier District ; and Colonel H. M. Evans and officers of 
the 43rd Assam Light Infantry. On this occasion 175 
yards of the line were laid ready for work by 40 recruits of 
the 43rd Assam Light Infantry in 64 minutes, and from 
H.E. the C-in-C. and his staff I received warm co - 
lations on having invented a means of transport that all said 
would have been invaluable during the recent Cabal war. 


My reasons for abandoning that system were (1) the width 
oocupied, owing to the animals being at the side, the yoke 
at the end of the oroes- pole, shown in the photo, being used 

for bullook power; and (2) that no matter whether the 
truck was fully laden or quite empty, the animal at the side 
was still n to balance each truck, and a frain of 
trucks could not be taken by one pair of bullocks, horses, 
mules, or any other animals, and electricity or steam could 
only be applied in the manner you suggest А your remarks. 
n my present system a pair of Indian bnilocks can draw 
a net load of 7 tons in one, two or more tracks, and steam, 
гна or any other motive power can be applied as may 


The most economical method of working the tramway. 
would be by means of a traction engine with ita driving 
wheels on the road, and all the load behind it in tracks on 
my system on the single rail. As the use of the rail 
increases the load that a pair of bullocks can draw on a 
‘first-class metalled road (1 of a ton) to 7 tons net load, a 
traction engine with ita driving wheels on the road or ground 
that can haul a 
usual way, shonld be able to draw 100 tons were the load on 
the rail, as on my system. The only drawback to this would, 
when the tramway was laid on a road, be the necessity for 
laying the rail some 4 feet in from the edge of the road, to 

ow the driving wheels to run one on either side of the rail, 
whereas, with animal power as I use it, the rail oan be laid 
on the extreme edge of the road, except where it crosses 
bridges, when it must be carried further out towards the 
middle of, and the rail laid flush with the surface 
of, the road, as with ordinary railway level crossings. 
Were an engine specially designed to run with ita drivers on 
the rail, the latter would have to be increased in weight to 
carry the weight on the driving wheels of the engine, and во 
the heavier the weight to be drawn by the more powerful, 
and necessarily much heavier engine, the greater would be the 
weight and cost of the tramway; but a traction engine 
having its driving wheels on the сото, the light and 
cheap tramway would do equally well for a light or heavy 
load, the load in the latter case being carried in a greater 
number of light tracks with stronger couplings than would 
otherwise be necessary. For this combination of my 
single-rail tramway and a traction engine I claim that 
it would be the simplest and cheapest method of land 
transport that has ever been invented. I forgot to add that 
another illustrated acoount of E tramway, by Lieut.-Col. 
A. J. Kelly, R.E., was published in the Royal 
Journal (published at Chatham) of October 2nd, 1899. 


Chas. Ewing, C. E. 
Adyar, Madras, 
November 9131, 1899. 


Berrenberg Lamps. 


With referenoe to an Editorial paragraph relating to the 
Berrenberg incandescent lamp a gon p. 974 in your 
issue of the 15th inst. (and to which my attention has just 
been drawn), I must ask you to allow me to make a few 
observations on the same. 

You publish as the result of what you state to be “an 
absolutely impartial test of initial candle-power and 
efficiency” a table of figures relating to four 16-0.P. and 
віх 32-0.P. 100-volt lamps of the 24-watt 1,000-hour class, 
manufactured by the Berrenberg Syndicate, under my own 
supervision, and which were sent to you with the invitation 
that certain tests should be made. You go on to point ont 
that the figures in question show a deficiency in the candle- 
power of one-third below the marked values, the aggregate 
watts per lamp, however, working out at even lew than we 
claim for the marked candle-power. | 

aking the last-mention int first, we are not sar- 
prised to find we are tically at one—it is so easy a 
matter for anybody everybody to put a lamp on the 
ammeter and see at once the consumption in amperes of 
current. 

The question of photometrically deciding on the candle- 
power given, is, however, a much more involved question, 
and figures to be of any value in this respect require, as 
every electrician knows, some explanation. What standard 
of candle-power are we to understand was adopted, and what 
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instruments were used? The resulta obtained by different 
methods and by-different instraments when measuring for 
candle-power are as wide as the hills. I am not disposed, 
therefore, to accept figures blindly, and in the absence of 
any such information, your figures tell us nothing. 

The ee lamps are made to, and marked for, 
* English standard candles." In the absence of any other 
reliable means of measuring a candle, the Hefner candle 
is used. This instrument, designed and made to register the 
“ German candle,” is examined, passed, and stamped by the 
German Government, and is the only instrament in the 
world franked with Government authority. . The ratio. of 
the “ English candle” to the “German” is as 114 to 100, 
and it is working on this ratio that the Berrenberg lamp 
candle-power is arrived at. If anybody can point us to a better 
method it will be willingly adopted. 


Respecting the suggestion that perhaps on 106 volts 


these lamps would give their marked candle-power, I desire 


to say that all lamps made by us are made to give the life 
claimed, and the proper candle-power at the E.M.F. marked 


on the lamp. | 


What we asked you to do before, and what I now ask you 
to do again, is to purchase 12 of the best of similar English 
lamps (at my expense) as the 12 100-volt lamps I am willing 
to send you. Let these lamps be tested by the same 
* impartial authority” in my presence, or in that of a repre- 
sentative of the 5 Syndicate, each lamp of each 
make to be tested alternately :for initial candle-power and 
current on the same day, and measured by precisely the same 
photometer and instrumente, and the record of each lamp 
published in the RxvIxw. PET. 

It matters not thus whether your photometer reading 
gives us 16 C. P., 10 C. P., or even 5 C. P., the fact that we are 
giving more light than the others, and that the ratio of 
differenoe can be ascertained, and the olaim made by us that 
we give more light with a lower oonsumption of energy be 


readily proved or refated, gives something tangible in the 
* way of a lamp test. | 


‚ personally, am willing to make myself responsible to 
pay to the person who can ргойпое any other lamps on the 
market, giving the candle-power, combined with high 
сй and long life of the Berrenberg lamps, the sum 
of £100. | | 

With reference to your concluding paragraph about a tes 


of 200-volt lamps, I will ask you to kindly allow me to refer 


to these in yonr next issue. 


A. Berrenberg. 
December 20th, 1899. 


Tested Lamp*. 


It is an easy matter for your correspondent to say that 
my experience with lamps is “very limited," but he must 
remember that I could just as easily say the same about him. 
I have already acquired the information that he kindly gives 
me re the “flashing” of filamen : 

Strange as it may seem, I know that at least one lam 
maker puts gas into his bulbs His lamp is а very go 
one, and the * whole thing” does not “explode.” Ido not, 
of course, say that an “explosive” gas is used, and I need 
hardly add that the gas is under reduced pressure, indeed, I 
think, considering the low pressure in the bulb, it would be 
a difficult matter to make even an inflammable gas explode. 

Few lamps with which I have had to deal have had a 
vacuum by any means ect. A good authority on elec- 
trical matters says that if a lamp has a perfect vacuum the 
carbon of the filament dissipates. | 

When I spoke of efficient lamps, I meant “ efficient " over 
a life of 600 hours. | 

I have not missed the point of contention, which, as far 
as I am conoerned, was the “ consumption of current,” not 
the “ іпехріісі report,” which I see was only an abstract. 
I will ask your correspondent to refer to Sir W. H. Preece’s 
“ Electric Glow Lamp Tests (ELEcTRICAL REVIEW, Nos. 
988 and 984), he will there find a few instances of the 
current rising as the ро 

The 100-volt lamps which I have tested have generally 
been “ flashed,” so in this point, at least, we agree. 

On reading a letter which appeared in the Electrical 
Engineer of December 8th, I find attention is there called to 
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ап error your correspondent appears to have made, the *017 


increase he speaks of being really only 007 ampere inorease.. 


F. P. 8. 
Electrical Engineer. 


MIXED SYSTEMS. 


Охе of the leading lessons learnt by the members of the 
Institution of Electrical Engineers, who recently investigated 
the Swiss electrical supply systems, was that in Switzerland a 
hard and fast system was not prescribed for every town or 
locality, every place being treated on its merits, and such 
treatment frequently leading fo diverse systems in different 
parts of the same locality. 


A well-known North-Country electrical engineer, who has | 


just returned from an extensive tour in the United States, 
finds a like state of things there. 

The central station engineers responsible for work in the 
United Kingdom have, hitherto, in the main, ignored the 
great advan arising from so-called * mixed systems.” 
We say *in the main," because there have been exceptions. 
Prof. Kennedy, at Edinburgh, and Mr. Arthur Wright, at 
Brighton, have both availed themselves of the advantages 
arising from feeding their central areas by means of low 
pressure currents, and their outside areas by means of high 


pressure. 

The electricity works at Sunderland were designed from 
the first to carry out a similar principle, while the method 
has also been adopted at the Blackburn, Preston, St. Helens, 
and Southampton works. From a recent report drawn 
by Mr. Robert Hammond for the Corporation of Sheffield, 
we see that one of his former assistanta, Mr. Arthur 
T. Cooper, at Reading, has very suocessfully substi- 
tuted a low pressure supply for the high pressure supply, 
within a mile radius from the generating works. We gather 
from the same source that Sir William Preece and Major 
Cardew are about to adopt a similar plan at Yarmouth. 

Considering, however, the number of central stations in 
the kingdom serving areas which include both ооп 
districts in close proximity to the works, as well as scattered 
districta on the outekirts, it is surprising that in only some 
5 places has the mixed system plan been 

R 


It is true that engineers in charge of low pressure works 
have had leas need to adopt “mixed systems” than their 
high pressure brethren; they have been immensely assisted, 
first by the introduction of the three-wire system, and then by 
the raising of the voltage of the incandescent lamp, these 
two improvements combined making low pressure distri- 
bution possible at distances from the generating works which 
formerly could only be reached by high pressure, 

Starting with systems designed to cope economically with 
the district immediately contiguous to the works, low pres- 
sure engineers have been able to cope with the outekirta by 
the gradual improvements grafted on to their original 
methods. | 

On the other hand, high pressure alternating engineers 
have had no such devices prepared for them, and alterations 
of their supply had necessarily to be radical ones, with the 
result that, dealing with systenfs admirably adapted for dis- 
tant and scattered lighting, they have clung to the same, 
even when their high pressure feeding necessitated the use 
of transformers for the supply to consumers just round 
the corner. 

To such, we venture to say, follow the example set by 
Reading, and take steps to avoid the magnetising watts 
expended, or, commercially speaking, “lost” unnecessarily. 

A better illustration could scarcely be afforded than that 
a where the distribation of the load appears 


Consumers within 3 mile radius of the generating station 756 xw. 


n between j mile and 1 mile Ses 114 ,, 
n between 1 mile and 11 miles 8 „› 104 „ 
" beyond 1j miles $us n „>. 188 „ 

1107 „ 


——————— 


the fact that every 


It will be seen that 68 per cemt. of the load is located 
within 4 mile of the works, 78. per cent. within 1 mile, and 
88 per cent. within 14 miles. 


Central station engineers cannot be too strongly urged to 
cast off hard and fast trammels, and, when spending the 
money ungrudgingly placed at their disposal by town. councils 
or by directors, to consider well the claims of “ mixed 
systems.” 

This advice is tendered especially to the high pressure 
single-phase alternating men, some of whom seem to hold 
tenaciously to the opinion that magnetising watts,” like 
poets, are “born, not made.” These gentlemen dwell under 
the delusion that an extra pinch of ooal is all that 
* magnetising watts” need for their production, ignoring 
pinch becomes a handful in the “ wee 
sma'" hours of the night, and in the daytime when 
the works are kept in operation mainly for the purpose 
of churning the air and turning out “ magnetising 
watts.” 

The cost of production of the latter, therefore, must be 
deemed to include a proportion of the wages bill, repairs, 
maintenance, depreciation, rent, &c. Some see the force of 
this argument in the case of those works where the “ mag- 
netising watts " are sufficient to fully load up a complete set 
of plant; but obviously the principle stands good whether 
half a get, one get; or two sets be used, or, indeed, whatever 
{һе call upon the plant may be. 

If by a stroke of Providence the onerous necessity for 
producing “ magnetising watts were mercifull 
for a few weeks at winter time, we fancy that the generati 
pan: thereby set free in the stations of the Metropolitan 

ompeny, for instance, would prove sufficient to cope with 
the overload which, үй the magnetising watts, broke down 
their supply last, week. 

Even the ingenious gentleman who has recently been cir- 
cularising u8 with offers of papane motion machines of all 
sorta, has not ventured to claim that he can, with our pre- 
sent knowledge, produce magnetising watts out of ооа! 
alone, and we do not think they will succeed in doing that 


even in Sheffield. 


The worthy president of the Institution of Electrical 
Engineers will see with some surprise that his Presidential 
Address is being used in Sheffield to show that he is an 
opponent of mixed systems, and that, in consequence of the 
Swiss trip, he is an advocate of the use of high 
alternating currente, even when the bulk of the consumers 
are situated within half a mile of the works. 

We fancy that if Dr. Silvanus Thompson were to descend 
from the Professorial Chair in order to design a plant to 
suit the above conditions, he would hardly deem it necessary 
to waste one-third of the units generated in the form of 
шр. сены watts. | 

t the President did say was, that the time had соте 
when the distribution to consumers would be by low pressure 
multiphase instead of continuous onrrenta. | 

Since the displaying in the Sheffield newspapers of the 
President's remarks, as a means of discrediting Mr. Ham- 
mond’s advice, seems to have befogged the town councillors 
there, we venture to say to Sheffield and the other 
where mixed systems appear to be desirable, don’t let the 
minor problem of the ultimate distribution to consumer 
obscure the mach more important problem of the best 
method of feeding.“ 

Mr. Hammond’s main contention is that in Sheffield the 
magnetising losses in the supply to the central area should 
be abolished ; and all those unshackled by prejudice will 
agree with him. | 

His minor contention, that the distribution to consumers 
in the central area should be by continuous currente, will 
also, we feel certain, have the almost unanimous support of 
those who have had extended experience of the many ad van 


 tages accompanying their use, 
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THE POSITION OF THE ELECTRICAL HEAT... 


ING INDUSTRY IN THIS COUNTRY. 


(Concluded from page 955.) 


A coop deal of the annoyance introduced by heating 
apparatus giving way suddenly and leaving the users in the 
lurch can be avoided and guarded against by having spare 
parts, and we are inclined to think that if this point 
had only been observed by the trade when supplying app2- 
ratus, the bad name which heating apparatus has to some 

extent gained for itself for being unreliable, would have been 
largely avoided. | 

It must not be inferred from this that all heating appa- 
ratus is continually giving way, as, whilst some articles, such 
as flat irons, goose irons, and other apparatus getting up to 
. about 500? F. are liable to break down, others, such as 
. radiators, hot plates, &o., working at a lower temperature, 
very seldom give way. 

In a complete installation, however, one is obliged to have 
some of the troublesome articles, and delay and annoyance 
consequent upon these breaking down must be reduced to a 
minimum by having spare articles. 

We do not wish to p that every user of heating 
apparatus should have a complete spare plant, but rather 

the local supply company or contractors who lay 
themselves out for selling or hiring out apparatus, should 
keep a supply to avoid the necessary delay incurred in send- 
ing apparatus back to the manufacturers. 

Electric radiators are coming more and more into daily 
use for heating spare rooms, bed rooms, sitting rooms, 
огоь Ko., not exceeding about 5,000 cubic feet in volume 


each. 

When this size of room is exceeded, however, the points in 
favour of electrical heating begin to decrease, until the power 
required becomes во great that the scheme becomes imprac- 
ticable from point of view of running cost, excepting in certain 
= where there are reasons for preferring the electrical 
system. 

. For rooms under this size, however, electrical heating is 
quite practicable, and for intermittent heating the cost will 
compare favourably with other systems, even when used off 
the central station supply. 

For continuous heating, however, say for six or seven days 
a week and all through the day, the cost of electrical heating 
will come out expensive when compared with other methods, 
unless there are certain conditions pointing in favour of the 
electrical system, such as one finds in all theatres, music 
halls, &о, | 

The chief advantage of electric radiators for heating pur- 
poses lies in the fact that they are always ready for use, can 

switched on and off as required, can be moved about from 
room to room, and, finally, require nothing bat two wires to 
connect them, | 

The pointa of cleanliness, safety from fire, and absence of 
x smell, will also testify in their favour. | 

he amount of power required for eleotrically heating any 
room, depends greatly upon the amount of glass surface in 
the room, as well as upon the draughts and admission of cold 
air, which again are governed by the frequency with which 
the doors are opened. | 

It can be taken, however, for a guide that 500 watts will 
be required per 1,000 cubic feet of volume, and that the fall 
роте will be required switched on for between two and three 

ours during the coldest winter days, for first heating the 
room up to about 65° F.; after this the power can be reduced 
to 3 or 4, depending upon circumstances. 

It should be borne in mind when comparing the cost of 
one system with that of another, that, thanks to the absence 
of dirt and dust with electric radiators, the annual cost of 
whitewashing, repapering, &o., is considerably reduced. 

Radiators for heating yachts and ships are coming more 
and more into general use, and when it is considered 
that two small wires take the place of the ordinary 
cumbersome steam-piping, this is scarcely to be wondered 
at. On board ship the steam radiators themselves are quite 
bulky enough, though space can often be found for them, 
but when in addition to this, space has also to be found for 
the pipes bringing the steam to the radiators, it is little 
wonder that a system necessitating very much leas space is 


commandi 


advantageous, in 


considerable attention. : Radiators are also 
being introduced for theatre heating, and here again they 


"have several great advantages. 


For heating the stalla, for instance, it has. been found 
addition to fixing a numbar of radiators 
along the sides or under the skirtinge, to have several 
portable electrie radiators in the stalls themselves, which 
сап. be removed to the sides as soon as the performance 
commences. There they are still giving out heat, and not 
interfering with people passing in and out. 

The best designs of electric radiators are made to have a 
free draught and circulation of air through them, as it is 
found that, by enabling cold air to come into contact with 
both the front and back of each radiator plate, better effects 
can be obtained than by closing the case up, and obtaining 
heat by radiation only. In the former case, the radiator acts 
both as an “air warmer” and radiator, whilst in the latter 
case it acts as a radiator only. 

When acting as an “air warmer,” the plates keep a good 
deal cooler than when acting as a radiator, which alone is 
some advantage. 

As to the question of oost of the necessary electric heat 
radiators complete, it can be taken as a guide that the 
first cost works out. as below, which includes the radiator, 
regulating switches, and necessary flexible for connecting to 
nearest wall plug :— | 


Rooms up to 1,000 cubic feet in volume at 63. per 100 
cubic feet. 

Rooms up to 2,500 onbic feet in volume at 4s. 6d. per 
100 cubio feet. | 

Rooms up to 5,000 cubic feet in volume at 38. 6d. per 
100 cubic feet. 


III. The third case in which electric heating and cooking 
apparatus is used as a supplement to the existing system is, 
perhaps, the one in which more strides have been made than 
in any other. The applications are certainly emall ones, but, 
at the same time, when it is. remembered that every house 
with the current оп has a use for these spplications, it will 
be appreciated that the total load derived from this source is 


not an insignificant matter to the electric supply company. 


Among these smaller applications may be mentioned :— 

1. Kettles for keeping water boiling during teatime, and 
taking the place of small spirit lamps. 

2. Different sizes of hot plates for keeping dishes and 
plates warm during a meal. 

8. Egg boilers, and other small water boilers, such as 
shaving pots, &. 

4, Ladies’ curling iron heaters, which consist in a round 


tubular heater, into which the curling iron to be heated is 


5. Bronchitis kettles. 

6. Flat irons for ladies’ use, or for use in private laundry. 

7. Cigars and cigarette lighters. 

8. Radiators for use in bed rooms or sitting rooms not 
continually in use. | 

Lastly, as to whether a heating load is one which is likely 
to benefit the central station supply. 

We are of opinion that if this heating business were 
taken up more energetically by the central station authorities, 
the load derived therefrom would be very much to their 
advantage. 

It must not be overlooked, however, that a certain per- 
centage of the heating load would, in all probability, overla 
the lighting load, though the maximum heating load woul 
come on during the daytime, and most probably to a greater 
extent during the summer months than during the winter 
months, as in the summer one tries as far as possible to 

ispense with an open fire, and electric cooking steps in here 
to great advantage. 

The load derived from heating apparatus in use in factories 
and works is likely in some cases to be quite as large as the 


load derived from private houses, and the factory load is not 


во likely to overlap the lighting load to any appreciable extent. 


"The nature of the heating load is, of course, bound to vary 


be considerably in each district. 

n spite of this slight overlapping, however, of the two 
loads, it would seem as if the heating load were one worth 
attention and encouragement. To properly cater for this 
load would necessitate a showroom for the purpose, in 


which the apparatus could be shown at work, and, further, 
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some system for hiring out the apparatus to customers, 


whereby they might try and see for themselves whether it 
suited their purpose before deciding to purchase. : 
In some cases it would pay to hire out the apparatus at a 
оо be Е inimise 
arther, spare apparatus must ept to mi any 
noo caused by Д 


inconvenience са а giving way. 

We are of opinion jT steps were taken to 
pon and introduce heating apparatas somewhat on these 
ines, the load to the central station would be beneficial, 
without involving much trouble and expense. 

Surely, with ourrent as cheap as it can now be obtained 
in some of our larger towns, great advance can be 
expected in this branch of the electrical business. 


LONDON COUNTY COUNCIL. 


Тнв Council at the meeting on Tuesday further considered the 
question of nds £16,500 to the Bermondsey Vestry for a site for 
an electric light and refuse destructor station, and decided to grant a 
loan to that extent. It was also resolved to lend £30,000 to the 
Hackney Vestry for electric lighting purposes, £13,605 to the Poplar 
District Board for the erection of a generating station, and £920,000 
to the Whitechapel Board for electric lighting purposes. 


Lompom Usrrap TBAMWAYS. 


Mr. J. W. Bann, chairman of the Highways Committee, obtained 
the content of the Oouncil to the substitution of a fresh report to that 


certai уз 
Hammersmith, as sanctioned by the company’s Act of 1899. It ma 
be remembered that this Act requires that an underground system о 
electric traction shall bs adopted for the tramways from Young's 
Corner to Hammersmith Broadway, and thence along Beadon Road, 
Glenthorne Road, and Studland Road, and that part of The Grove 
between Beadon Road and King’s Street West; and the drawings 
submitted by the company showed those lines on that system. 
The Committee now stated that both before and since the 
report was submitted, strong representations had been made by th 
inhabitants of King Street, Hammersmith, and by thé Vestry, 
inconvenience and probable loss which would be caused to the tri 
ple in that thoroughfare if the carriageway were to be 
or the construction of an underground system; and that 
pany had given notice of intention to ask in the next session 
an amendment of the Act as would permit of the lines ref 
to 


P Without oxproseing way opiüion with the proposed 
out exp g any regard | 

amendment of the Act, the Committee thought that, in th 

stances, the Oouncil might approve of those of the drawings sub- 
mitted which relate to the lines which, by the Act, are authorised to 


Halk 
HIE 


regard to the other lines. The Highways Committee rip 
presented the following amended recommendation, which the Coun 
unanimously adopted :— 


That the sanction of the Council be given to the plans and particulars sub- 
mitted by the London United Tramways Company, under the provisions of ite 
Act of 1899, and the agreement with the Counoll scheduled thereto—(a) for the 
overhead, or trolley, system of electrical traction to be adopted for the com- 
peny's tramways in the Uxbridge Road between the Askew Arms public-house 
and the Uxbridge Road railway station, and in Uxbridge Road and Goldhawke 
Koad between the railway station and Young’s Corner; such sanction being, 
however, given without prejudice to heed action which the Council may decide 
to take with regard to the proposal o e company for the amendment of the 
provisions of its Act of 1899 with regard to the equipment for an underground 
system of electrical traction of its lines between Young's Corner and Hammer- 
smith Broadway. and in Beadon » Glenthorne Road, and Studland Road 
and part of The Grove, and, moreover, subject to the following oonditions—that 
the trolley wires be not attached to the electric lighting standards of the Vestry 
of Hammersmith; that the company do furnish to the Vestry detailed dra 
of the inspection chambers and boxes proposed to be pl the carriageways 
or footways ; that the Bristol” designs for the side and centre traction poste 
be used; but the cut-out cirouits be of such length as shall be approved by the 
Council's chief engineer. 


Ten DzPAULT or тни M. I. T. i 


The Highways Committee, in a further report, referred at 
to complaints made that the Metropolitan Electric Supply Oompany 
had nightly, for some weeks, discontinued the supply light 
for some hours at a time in the district of Marylebone. The letters 
from the original complainants, dated December 4th and 7th, stated 
that interruptions of the supply had occurred on various dates between 


. impossibility 


of obtaining proper supplies of Welsh coal affected the 
eee tn opinion ot ы Highway rami t 
ap ’ e wa 

the Board of Trade regulations as to the supply of energy under the 
company's order had not been complied with, inasmuch as the com- 
pany had without the consent the Council and of the local 
authority, failed to maintain a constant supply. Section 2 of 
above referred to required that undertakers “ shall 
maintain а supply of sufficient energy for the use of all consumers 
entitled to be supplied ... and such supply shall, except so far as 
у be agreed upon from time to time between the Oounty Council, 


y 
and, as the repeated interruptions of the company’s supply 


other means of illumination, the Highways Committee thought that 
ere should be taken against the company to recover penalties 

respect of default in not maintaining a constant supply, and they 
submitted a recommendation to that effect. 


MISCELLANBOUS MATTERS. 


The Asylums Oommittes asked the Oouncil to approve of an 
estimate of £850 for preparing schemes for the provision of a 
central station for the supply of electric light water on the 
Horton estate. ! 

It was decided to approve plans submitted on behalf of the Ойу 
of London Blectric Lighting Company for the erection of an exten- 
sion of the company’s generating station in Sumner Street, 
Bouthwark. | 

The Council resolved to approve plans submitted by the engineer 
of the City and South London Railway Oompany for the erection of 
а new station at the north-east corner of Old Street and Ойу В зад. 
At the same time it was decided to hegotiate with ыо oompany ин 


a view to the corner of the station buildings being off во as 
to permit of the kerb being similarly dealt with, and soavoid а sharp 
turn to the footpath, | 


BUSINESS NOTIOES, &c. 


Electrical Wares Exported. 
Үзак uma Окс 20тн, 1898. | WI mm Dec. 19TH, 1899. 


Adelaide . Value £83 Adelaide  .. .. Value 210 
Amsterdam .. 28 as > 55 Alexandria .. ке .. 190 
Antwerp... Жез! wm ex 66 Amsterdam Ji Е ee 60 
Auckland ee oe oe oe 928 + Auckland ee ee ee > 100 
Bombay  .. 940 Bahia. Teleg. instruments я 
Boulogne 60 Bombay vs эз s . 208 
Brisbane Bordeaux . 28 
Caloutta 846 Boston . S 
Cape Town 144 Boulogne . и 
Chinde 16 Bremen . 9 
Christiania Buenos Ayres . 1,814 
оошо 69 8 gant " ә ЭШ 
n n a wn eo oe Ф 

гда oe de. Teleg. mat. ; 8 
East London 861 Christiania. Teleg. 8 
Ghent 17 Colombo... e T . à 
Halifax t К . 3 
Hamburg 1 Gibraltar vs г .. я 
Hobart wi v T .. ) 108 Halifax. Teleg. apparatus  .. 2,500 
Malta. ° eo ee ee 298 Hamburg oe ao oe Р 30 
New York 29 se .. 86 » Teleg. mat. .. . 4» 
Ostend T M . 86 Hong Kong i. . B 
Port Elizabeth, 9 Launceston..  .. ar . 3 
goon А 93 Madeira vs . 8 
Shanghai .. Ка са .». 90 adras ds T 116 
„ Teleg. mat. . . 147 Malta. Teleg. cable 18,680 
Bingapore. Teleg. mat... o 117 Melbourne .. es Vd .. 18 
Suez. Teleg. mat. ae eo» 516 Ostend js $ ws .. S 
Sydney oe oe - T 41 Port Chalmers. Teleg.mat. .. 900 
М Elec. cable . ee 1,625 Port Elizabeth, .. ee . B 
Vigo. Teleg. mat. .. 045 Rangoon А . M 
Wellington .. КЕ T а 49 Santander А oe 95 
n Teleg. mat... . 579 86. Lucia . .. u 

7 ee T- 

y e ee ee ee ee 

Tokio. Teleg. cable e, 8 

Yokohama .. se s .. 14 

Total  .. 26,414 Total va 4 


Foreign Goods Transhipped. 


Bombay  .. 25 .. Value £50 Barbados. Teleph. apparatus Value. 
Brisbane. Teleg. mat. .. . 148 
Sydney eo ээ 541 

| Total .. .. £739 


Lighting.—Meesrs, Coates & Sons, Belfast, han 


Asylum 
secured the contract for the electric lighting of Cork Le 


Asylum. 
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Annual Gathering.—The annual social gathering of the 
employés of Mr. James White was held in the Queen's Rooms, 
Glasgow, on Friday night, the 15th inst., at which betwoen 800 and 
900 of the employés and their friends were present. Lord Kelvin 
рее, and among those on the platform were Prof. Barr, Dz. 

ttomley, Mr. David Reid, and Mr. James Ferguson. The chair- 
man, in a few remarks, said it would be interesting to the employé: 
and their friends to know that this was the jubilee year of the 
factory of James White. Instituted in Renfield Street, Glasgow, in 
1849, it was not such a large factory then as it is now, but good work 
was done then as good work was being done at the present time. 
Having referred to the business abilities of the founder, James White, 
and especially to his ingenuity and zal in entering on new work, Lord 
Kelvin touched on the progress of marine telegraphy, and observed 
that the first messages ever sent under the Atlantic were transmitted 
and received by instruments made in James White's factory. Iu 
congratulating the employés on having started a fund in aid of the 
families of reserve men тшщ ш the factory who had been called 
out to the war in South Africa, his Lordship expressed the hope that 
the war would be тс brought to а conclusion, bat patience 
must be exercised. The whole British nation mast persevere until 
this had been brought бо а satisfactory conclusion. He predicted 
that 10 years hence, when the two Rapublics became of the 
British Empire, the Boers, freed as they would be from the terrible 
servitude of com , would be happier than they had ever 
been, and under a government of liberty, and good subjects of Queen 
Victoria. An enjoyable musical programme was aftsrwards sub- 
mitted, and a dance followed. 


Bankruptcy Proceedings.—At the London Bankruptcy 
Court last Tuesday a si was held for the public examination of 
E. A. Max Winter, electrical engineer, Amberley House, Norfolk 
Street, Strand, who applied to pass upon accounts showing total 
liabilities £1,550 Зе. 3d. (unsecured £975 3s. 3d.), and asseta “a bad 
debt for £157 10s.” Under examination by the Official Receiver the 
witness stated that he had carried on business at the above address 
as the Imperial Blectric Light and Power Company, having started 
in May, 1897, witha capital of £700 or £800. idea was to obtain 
concessions from public bodies and others for the supply of electricity 
and after the business was successfally established to convert it into 
a limited company. His labours, which took him all over England, 
Scotland, Ireland, and Wales, resulted in the obtaining of one con- 
cession, on which he paid a ро, of £500 on the purchase price of 
£15,000. He subsequently sold that option for £2,500, inclu the 
deposit, and that was the only business he really carried through, the 
result being that the idea of transferring the business to a company 
had to be abandoned. Witness had entered into a contract with big 
father-in-law to construct an electric railway in the grounds of the 
Alexandra Palace. He sublet that contract on terms that he to 
receive a half share of the net profits, but the undertaking resulted 
in a loss. Witness attributed his failure to heavy business expenses 
against small returns, and pressure by creditors. The examination 
was concluded. 

The London Gazette contains n of a first and final dividend of 
ird рете on January lst, 1900, in the case of J. E. Stott, elec- 
50 ri of Huddersfield. Payable at 8, Princess Street, Hudders- 


A receiving order has been made against F. В. de Foe Paynter, 
electrical engineer, of Catford (late Chiswick), at the Greenwich Court 


creditor’ ti 
Tn — , Oardiff, was closed 


оп. 

The examination оё В. F. Walker, electrician 
at the Oardiff Bankruptcy Oourt on 14th inst. 

Liquidation Netice.—A meeting of F. H. Royoe & Co., 
Limited, is to be held at the Chartered Accountants’ Institute on 
January 18th, to hear an account of the winding up operations 
from the liquidators, Messrs. F. H. Royce and H. A. Claremont. 


Ballock’s Works.—Following our notice of Bullock 
саш week, we recaive the intimation that the Bullock 
ctric Manufacturing Company, of Cincinnati, is now advertising 
for bids to extend its main building 200 feet. This extension 
has to be speedily effected, to cope with the increasing business. 
The main machine shop will then be 500 feet long x 101 feet 


Calendars and Catalogues.—Meears. G. M. Callender 
and Oo., of Victoria Street, S. W., have issued an illustrated list of 
ries id Hess а. d Pia the use of their 

umen sheeting. rep ven а paper explaining the 
да © a reservoir near Whitby, in which bitumen sheeting is used 

e floor. 

Messrs. D. Stewart & Oo., Limited, of Glasgow, have issued a wall 
calendar with monthly slips <A view of the “Glasgow” patent 
water-tube boiler appears thereon. 

Mesers. Buck & Hickman, of Whitechapel, have issned a new 
English catalogue of tools and machinery dated 1900. The volume 
is. beautifully and strongly bound, and contains 500 pp. of excellently 

ustrations and press matter descriptive of the firm's manu- 
and a ps The book contains a thousand and one 
sama DEDE rom large plate edge planing machines down to small 
hooks staples, and its collection of lathes, , screwing, 
milling, punching, shearing and shaping machinery, р blooks, 
lifting jacks, vices, smiths’ hearths, rail-benders, overhead and wharf 
cranes, winches, pulleys, saw benches, grindstones, wood-working 
machines, and a whole host of sundry accessories and tools renders it, 
we suppose, about as complete as one could desire, and makes it 
usefal as а stock book for purchasers and users of engineering tools 
of these many kinds. Hs 

Calveris Mechanical Almanac and Workshop Companion (48.) 

with the 1900 edition reaches its 27th year of publication. It, as 


* 


usual, contains a great deal of general reading matter which may be 
of use to many of those for whom it is written. 

Messrs. Merryweather & Sons, Limited, the well-known fire 
makers and water , send us а 1900 calendar. 

Mesers. Holden & Brooke, Limited, of West Gorton, send circulars 
describing the Birius" steam trap and its advantages; also a very 
useful glass paper weight for the desk. We understand that the 
sales of the “ Sirius” trap during the present winter already exceed 
those of any past season. 

From Mr. Emil Passburg, of Berlin, we have received an illustrated 
un Tus patent vacuum drying apparatus for cables, dynamos, 
motors, &c. 

Messrs. Bayleys, Limited, of Newington Causeway, send us an 
illustrated list of their steam motor vans, showing a steam trolley and 
a dust van. Some general notes, together with remarks as to fuel 
consumption, are given. = 

The Provident Institation has issued its pocket diary and 
prospectus for 1900. 

From the British Thomson-Houston Company we have received 
illustrated pamphlets as follows:—No. 50, polyphase induction 
motors; No. 51, G.E.-58 traction motor. 


Change of Name.—The sanction of the Board of Trade 
to the change of name of the Brazilian Submarine Telegraph 
Company has been obtained. The name of the company will ia 
fature be the Western Telegraph Company, Limited. 


Co-operative Consumers, Limited, v. Symmons and 
Co.—Last week at the Brighton County Domes PIER claimed 
£2 5s. 2d. for goods supplied and expenses incu by reason of the 
supply of red electric lamps, which, three months after being 
installed, turned “white.” The judge held that a red lamp was one 
which remained red. If he bought a red hunting coat it turned 
тоа, па ноо not expect to pay for it. Judgment for plaintiffs 
for s. 


Downie v. Adams.—In the Queen’s Bench Division last 


neers, dated April 27th, 1899. The defendant did notappear. Me. 
Downie, the T , 


occasion, but no privilege could excuse 

ought, although no special damage was 

pe that they would be justified in giving substantial damages. 

y were entitled to give such damages as would show their opinion 

of the character of the libel—The jury found a verdict for the 
plaintiff for £250 damages. 


Electrical Engineering in Caucasia.—A contract has 


. lately been secured. by the Vereinigte Hlectrioitäts Gesellschaft, of 


Vienna, for a complete electric lighting and power transmission plant 
for the ironworks of the Terek Mining Company at Alaghir, Cauoasia. 


Electrical Engineering in Germany.—The proprietor 
of the Berghaupten Oollieries at Gengenbach (Baden) is credited 
with the intention of establishing a central power station, using the 
coal on the spot in the generation of electric energy for lighting and 
power purposes in the district. j 


Electrical Engineering in Italy.—After much negotia- 
tion the Bociet& per L'IIlu lone Elettrica di Obiavenna has, 
under certain conditions, agreed to dispose of its rights in the water 
рте of the River Liro to the Società delle Ferrovie Nord-Milano. 

he latter company intends to establish an electric power plant of 
8,000 xt P., and to transmit the electrical energy generated to Como, 
whence it will be distributed for traction purposes as desired. Опе 
of the first lines on which electric traction is to be adopted is that 
between Chiavenna and Lecoo. | 


Felten & Guilleaume.— А oorrespondent says that a 
joint stock company with a capital of £1,500,000 has just been formed 
to acquire and carry on the and electric cable business of Messrs. 
Felten & Guilleaame, of Mulheim-am-Buhr-Germany. 


Humber Defence.—Notice is given in the local press 
for the general information of mariners, that tbe War Department 
die work the electric light established at Paull battery for the 

fence of the Humber in connection with the Submarine Mining 
Service on every Wednesday from sunset to midnight between 
January 1st and March 31st next. 


King's College.—The Lent term in engineering, archi- 
tecture, and applied ssience commences on Thursday, January 18th. 


Particulars may be obtained from an advertissment in this issue. 


Middlesbrough.—The North-Eastern Railway Com- 
pany has placed orders with Messrs. Cowans, Sheldon & Oo., Limited, 
of the St. Nicholas Works, Oarlisle, for an electric installation for 
the new docks at Middlesbrough, which, it is said, will be the largest 
and most complete of its kind in the country. The order com- 
рш ко рца and 17 3-ton electric cranes, besides electric 


Pyke, Harris & Co. v. The Gwynne Electrical Close 
Tube Company.—In the Westminster Oounty Court on Tuesday, 
before his Honour Judge Lumley-Bmith, Q.0., Messrs. Руке, Harris 
and Oo., Limited, of New Tothill Street, B. W., sought to recover £31 


for making an electrical alternator for the defendants, the Gwynne 
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Electrical Close Tube Company, Limited. 
appeared for the plaintiffs, said the apparatus was made from a rough 
ske'ch by Mesers. Easton, Anderson & Oo. and their charge was 
£28 4s. 6d. His clients charged s profit on that, but they would 
abandon that amount. Defendants had paid £15 ioto Oourt. He 
admitted that it wae possible to make a machine like that for the 
amount, but then this to be made frcm a rough sketch only. 


The cost book of Messrs. Easton showed that the labour smounted to - 


£12 9s. 11d; the establishment charges £9 7s. 1d. ; materials, £2 15s; 
establishment charges thereon 2s. 7d. The details of the claim were 
gone into at considerable length, and for the defence evidence was 
given that £15 was s fair price, that the work was rough, and some 
of the witnesses put the fair price of the thing at £4, as far as the 
labour was concerned. His Honour found for the plaintiffs for 
£25 3s. 6d., with costs. 


E. C. C. Patent Lift Gear.—We illustrate a patent lift 
gear of novel design, recently introduced by the Electric Construction 


Company, Limited, for which it is claimed that failure of any part of 
the apparatus is unattended by danger, that nothing depends on the 
skill of the operator, and that a very high efficiency is attained. Two 
of these lifts have been erected as part of the electric installation at 
the new factory and warehouse of Messrs. Bovril, Limited, where they 
have been in successful operation for some time under very severe 
conditions, being in continu] use all day under widely varying loads. 
The motor is of the EB. O. O. enclosed ironclad 
the empty lift is balanced by counterweights to the usual extent, If 
the load is such, in ascending or descending, that it overtakes and 
drives the motor above its proper speed, it acts as a brake by generat- 
ing current and returning it to the supply mains. Should thesupply 
mains at any time be incapable of absorbing power, 
to prevent over-running by applying a powerful friction brake through 
the action of s solenoid, the circuit of which is closed and opened by a 
centrifugal governor driven from the motor shaft. This brake coneists 
of two arms which are held clear of the brake drum by means of an 
electro-msgnet against the pull of a strong spiral spring. The coil of 
the magnet is in shunt across the mains, the circuit being made and 
broken along with the starting switch. The motor is connected by a 
claw coupling, having 96° play, to two right and 
left-hand worm gears, wbich take up the thrust, 
thus preventing less of power by friction. Upon 
the axle of each worm wheel is mounted a pulley, 
round which the steel ropes run for supportiog 
the cage and counterweights. The worm gear is 
completely enclosed in an oil bath, and will run 
for & considerable time without attention. An 
endless rope running through the саре actuates 
the starting and reversing switch shown on the 
right hand of the illustration. The motor is started 
up through a resistance, the cutting out of which 
is not under the control of the driver, but is 
performed automatically by the accelerating 
switch, which is mounted on the bed-plate. This 
switch is put into action by an oscillating 
lever driven by an eccentric from the motor 
shaft. The lever carries a pawl, which is 
actuated by a small magnet. When all 
resistance is cut out the magnet із short- 
circuited and the switch bar ceases to move, 
although the lever still oscillates. The switch 
bar is retained by a brake band paming 
round a drum on the switch bar and opera 

by another small magnet, and on the circuit 
being broken the switch bar is automatically 
returned to the position in which all resist- . 
ance is in, by the weight which can be seen in j 

the illustration. The gear to enable the motor to generate a current 
with increase of speed when it is called on to act as a brake, either when 
the cage ie ascending with a light load or descending with a heavy one, 
consists of a disc mounted upon а screwed portion of the motor shaft and 
driven by a pin fixed to the gear half of the coupling. As mentioned 
above, there is 90° of play between the halves of the coupling, and 
should there be s tendency on the part of the gearing to drive the 
motor it will be necessary for the half coupling on the gear side to 
travel through an angle of 90° before it comes into position for 


driving. Intraversing this distance the disc will travel along the 


screwed shaft sufficiently to short-circuit a resistance in the motor. 


field. The counter Е М.Е. of the motor is correspondingly raised 


and a braking current generated which prevents undue rise of 


speed. On closing the starting switch, by means of the hand rope 
from the cage, tbe following action takes place:— The brake is held 
off and the motor starts slowly, gradually increasing the pem as it 
cuts out the resistance in circuit with the armature until full speed ie 


attained. On switching off, the motor is short-circuited upon itself 


through a fixed resistance of such amount that the motor is adequately 
retarded, the friction brake is applied, and the switch bar returns 
to its position of “resistance in" in readiness for a fresh ran. 
Trip switches are provided to the lift hatchway in case the cage 
ehould exceed the limits of its travel.. These are arranged sothat the 
switch bar is carried clear of the contacta by the cage and cannot be 
replaced in the contacts until the cage has been run back. When 
either of the trip switches is open the circuit is made by means of 
a switch placed in parallel with the trips. This switch is placed 


outside the hatchway and is in s locked. box, so arranged that the 


cover cannot be shut down until the switch is open. 


Railway Station Lighting.—In reference to the 
paragraph under the above heading on page 974 of our last issue, we 
are informed that the aro iamps at Ludgate Hill and Holborn, 
London, Chatham & Bouth-Eastern stations, are Brockie-Pell’e.” 
Those at Воот Hill ara of the Jandus make. 


Mr. Andrews, who 


type, and the weight of - 


rovision is made 


> 
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Rhodesia.—In the British and South African Export 


Gazette we read that the provision of an electric transmission plant, 


capable of driving a 20-stamp mill, with pumps, winding gear, and 
other accessories, at an estimated oost of £10,000, is under considera 
tion by the directors of Resende, Limited, for their properties in 
Eastern Rhodesia. 


Smoke Nuisance.—The Guildford Council has decided 
to take action against the Electric Lighting Oompany for continued 
smoke nuisance. The engineer partly blames the fact that it is 
impossible to obtain Welsh coal at present because of the Govern- 
ment demand. 


for illustrating the catalogue which the company have ready 
early in the new year. The San Electrical Company, who took over 
the business no longer ago than August last, have shown a determi- 
nation to aim at a reputation for high class English-made goods, yet 
with a due consideration to the popular demand fora sterling article 
at a moderate price. Nor is the importance of prompt delivery lost 
sight of, ample stocks being kept. The company are wholesale agents 
for the Crystal Lamp Company, and are able to deliver immediately 
from stock on the premises. Mr. Collis, the courteous manager, is 
always pleased to show visitors round and answer inquiries. 


To the Trade.—Mr. A. P. Lundberg's premises in Brad- 
bury Street, Kingsland, were broken into on 17th inst. To all 


appearances the booty. was very small, but as the letter box was 


tampered with Mr. Lundberg will be glad if those who have com- 
municated with bim, and have received no acknowledgment, will 
again write to him. | | 


Trade Announcements.—Messrs. Christy Bros. of 
Chelmsford, announce that they have taken Mr. William Middleton, 
of Leeds, into partnership, and in future the name of the firm will bs 


Christy Bros. & Middleton. This step has been taken owing to the 
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continued growth of the business, more especially in connection with 
electrical transmission of power, and the desire of each r to 
give fuller personal atterition to each undertaking. Mr. Middleton 
is au Associate Member of the Institution of Civil Engineers, and 
was recently awarded a Miller Prize by that Institution for bis 
paper on the “ Electrical Driving of Workshops.” The firm is also 
ing several additions to its technical staff. | 

The address of Mr. Lewis Angell, С.Е , late engineer and architect 
to the County Borough of West Ham, is now Westminster Chambers, 
11, Victoria Street, S. W. 


X-ray Apparatus in War.—There is no doubt thai 
Róntgen ray apparatus will render most valuable aid in ameliorating 
the sufferings and hastening the recovery of our wounded soldiers in 
the South African Campszign. The only thing that occurs to us is 
whether the sets of apparatus which have been despatched will be 
sufficient to cope with the great ameunt of work that will be 
necessitated. Not only on the field of battle itself will humane 
operations by the aid of the Röntgen rays be carried on, bat it ie, of 
course, ‘necessary that hospital ships should be equipped for the / 
purpose. In the hospital ship, Princess of Wales, recently fitted 
out, this matter has been attended to, and a eet of apparatus was 
specially designed and made for her by Messrs. Harry W. Cox & Oo., 
Limited, of Oursitor Street. - | 


ELECTRIC LIGHTING NOTES. 


Aberavon.—At a meeting of the Town Council last week, 
Messrs. Lewis & Steinitz explained the objects of the Electrical 
Power Distribution Oompany, Limited, with regard to their proposed 
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application to the Board of Trade for powers to supply Aberavon 
with electricity. It was decided to take joint action with other South 
Wales*boroughs to oppose the scheme, as the company could give no 
guarantee to limit itssupply to motive power only. | 


Auckland.—A special meeting of the Auckland Urban 
Council was held last week to consider the application of two com- 
panies which are applying to the Local Government Board for 
powers to light the town by electricity. It was unanimously decided 
to support the application of the Urban Electric Lighting Com- 
pany, Limited. ah 


Austria,—aA large central station has just been completed 
ери БЕ 
or the supply ec en or an wer purposes 
to a large number of small towns in the district, i 
Battersea.—The vestry clerk is communicating with 
municipal electric supply works as to the powers of local authorities 
in regard to the wiring of private premises without requiring direct 
payment for the work, on the system adopted by the London gas 
companies in the case of the automatic slot meters and fittings. 


Bournemeuth.—Colonel C. H. Luard, R. E., one of the 
inspectors of the Local Government Board, held an ing on Thurs- 
дау last week into the application of the Town Council to borrow 
£1,750 for purposes of electric lighting. 


Broken Hill (N.8.W.).—The Corporation is about to 


undertake the supply of electricity for public and private lighting at 
an initial cost of £12,000. сн d № 


Canterbury.—Tbe Town Council has resolved to adopt 


the maximum démand system, at 7d. per anit for the first 100 hours’ 


use per quarter of the maximum demand, and 3d. afterwards, to date 
from April 1st, 1900. i 


Cardiff. —A motion was to come before Monday's 


Oouncil meeting thus :— 


That this Council, viewing with alarm the proposals of the South Wales 
Electricity Power Distributing Company as contained in. its Parliamentary Bill, 
considers the granting of such powers highly prejudicial to the development of 
the Cardiff electricity works in regard to the supply of electric current for 
lighting and power pu . It is resolved (1) that negotiations with the ois- 
trict authorities contained within a radius of 20 miles of Cardiff be opened 
with a view to the erection of a joint electric power station on a convenient 
site in the Pontypridd coalfields. (2) That among other purposes, such power 
station shall supply all current necessary for the working of the electric tram- 
ways which have been proposed and sanctioned. 


Hackney.—The Electric Lighting Committee is consider- 


ing the tenders received for the erection of dust destructors in 


connection with the electricity works. 


3 Сова has resolved to reduce 
harge for 8d. to 6d. uni ith 
C ЕЕ 


Hoylake and West Kirby.—An inquiry was held last 


week, on behalf of the Local Government Board, into an application 
by the Hoylake and West Kirby District Council to borrow £27,000 
for the purposés of electric lighting. 


Ilford.—A Local Government Board inquiry is to be 


held to-day into the Oouncil's application for leave to borrow £68,500 
for tramways and electric lighting purposes. 


Keighley.—The Gas and Electricity Committee of the 
Keighley Oorporation recommends that application be made to the 
Local Government Board for sanction to w £45,000 for electrio 
lighting purposes. 


London.— Further letters have appeared in the Times 


with reference to the Metropolitan Electric Supply Company. We 
abstract them as follows: — | 
“ Yesterday, the 12th inst., the shops on the north side of Ozford 
Street, from Vere Street to the Marble Arch, were plunged in dark- 
ness. If the shopkeepers will combine, the remedy is in their own 
bands. The excuse of the scarcity of Welsh coal is a fallacious one. 
Railway communication between London and other towns has not 
been interrupted, nor have the big steamships ceased to ply between 
England and other countries. The consumption of coal on tbe 
Campania must far exceed that of a dynamo. If the Metropolitan 
Electric Bupply Company bas not made due provision, that company, 
and not its customers, should suffer. There is bnt one real remedy, 
that of a competing supply. 
" ALFRED L. Оонен. 
* 96, Gloucester Square, W., December 13th.” 


Permit me, as chairman of а committee of Marylebone trades- 
men who are trying to obtain some redress in regard to the want of 
electric supply, to say that the trade consumers are not supplied 
with energy in preference to private customers. We have been 
sufferers in a much greater proportion, inasmuch as our light bas 
been wanting for two months or more at the only time we require 
it for business purposes, that is between the hours of 4 and 8 p.m., 
and this has entailed a very serious loss. 


“ 21, High Street, Manchester Square, 
" December 14th” 


"CHARLES В. Woop. 


“ Your correspondents who urge that the local Vestry should be 
invited to undertake the supply of electric energy оа нове the 
area at present supplied by the Metropolitan ical Company, in 
order that la better service should be afforded, seem to ignore the 


— 


- fact that local authorities are just as much liable as companies to the 


difficulties that are apt to oocur in the early stages of all new and 
growing enterprises. | 

^ "To take two leading examples. The electrical supply both at 
Edinburgh and st Manchester is entirely in municipal hands, but 
those acquainted with the service given in these important cities not 
so very long ago are well aware that for a considerable period the 
supply was in both instances exceedingly defective, for causes which, 
as I understand, were much the same as are at present giving trouble 
in the case of the metropolitan service. 


" Manicipalisation is, in fact, no panacea. 
| “А, A. OAMPBELL BWINTON. 
" 66, Victoria Street, S. W., 
“ December 12th.” 


a 


Mr. Wood's grievance is even greater than he indicates, since his 
side of High Street has bsen left without light while the shops on the 
opposite side of that street have been fully lighted! It is the mis- 
fortune of Mr. Wood, apparently, that he happens to be on the 
same circuit as Wimpole Street and Harley Street; but these facts 
illustrate the preferential treatment. Montagu Square, e g., which 
is west of High Street, is said to have been lighted continuously 
until quite recently. 

“ ZETRTBS. 


* December 16th.” 


At the meeting of the Paddington Vestry on 13th inst. the matter 
was discussed. Oonsumers were said to be “suffering most 
intolerably,” aod to be subjected to “absolutely monstrous” treat- 
ment. Sir E. Galsworthy blamed the company for taking on new 
oe before they had increased the machinery to keep up the 
supply. 

Dr. Little said the Harley Street fraternity were much incon- 
venienced. Two medical men had informed him that they were in 
the midst of a dental Operation when the light went out. | 

Me. J. Lewis spoke of the inconvenience and loss of business at 
his shops in Oxford Street. Several hundred candles had to be used. 
It also meant a loss to the employés. 

Mr. Stringer said the Parliamentary Committee had decided that 
they must have indicators fixed up at the Court house and connected 
with the various mains in the parish. This would be done under the 
agreement at the expense of the company. They must also have an 
electrical inspector to take the readings of the indicators as to the 
current supplied. The Committee had decided to appoint an 
inspector, and had called on the company to fix the tors at 


once. 

Mr. White, L O. O., олій it would only be a temporary appointment. 

The Vestry approved of the Committee's action. 

The Chairman observed that it was little short of a scandal. If 
they had been able to make complaints to the Board of Trade and 
Parliament, Were was not the least doubt that Parliament would 
have given the Vestry a competing order against the company. 

Whilst the Ohairman was making these remarks, the electric 
light failed in the board room, and remained out for half an hour. · 

On the motion of Mr. White, L C. O., seconded by Mr. Stringer, the 
clerk was instructed to apply for а summons on behalf of the Vestry 
as consumers against the company for the 40s. penalty in default of 
non-supply. The letters received were referred to the Committee. 
It was also decided to have distributed a number of circulars giving 
abstracts from the Act showing the company’s liability. 


Manchester.—The E:ectricity Committee of the Man- 
chester City Council has come to terms with the Midland Railway 
Oompany for the supply of the whole of the electricity required for 
power and light in the Midland Grand Hotel, in Peter Street, from 
the Oorporation station. The installation in this colossal 
building will be exceptionally important, and it is estimated that 
the consumption of electrical energy will cost somewhere about 
£10,000 a year. Two years at least must elapse before the equipment 
is completed. 


Newport (Mon.).—The Electricity Committee has 
decided, on the recommendation of the electrical engineer, to 
connect the condenser to the 3-inch water main, so that in case of 
emergency the Oorporation water can be used for condensing. The 
total number of lamps connected and on order is equal to 31,540 8-с р. 
Proper office accommodation for the electricity department is said to 
be seriously needed. There is available space alongside the existing 
station which might be used asa site for the tramways power station. 
This is under consideration. A deputation from the Lighting and 
Traffic Oommittee has been visiting electric tramways and power 
stations in other towns. The solicitors of the Zipernowski Patent 
Transformer Defence Fund have made another call for Eg odd towards 
the cost cf defending the action brought by Mr. Martin Rucker 


against the London Electric Supply Corporation, and this sum has 
been paid. 


Oban.—A scheme is on foot for supplying electricity in | 
Oban from a municipal station. 


Oswestry.—M. R. H. Bicknell, on behalf of the Local 
Government Board, last week concluded an inquiry respecting the 
application of the Oswestry Town Council for sanction to a loan of 
£18,000 for the purpose of completing the purchase of the Oswestry 
Electric Light and Power Company's undertaking, and carrying out 
the same. A number of ratepayers opposed the application. 


Perth.—The Electric Lighting Committse has passed 


plans by the burgh surveyor of the electric light stati 
erected at the Shore. iid ligh | on which is to be 
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Poplar.— The Council is applying to the London County 
Coarcil fora loan of the additional money required for the electricity 
buildings. Since the surveyor's estimate in 1898, there has been an 


‚ increase of 15 per cent. (£1,438) in the price of materials; then there © 


-aro alterations and additions to the offices and buildings, which 
necessitate expenditure beyond tbe original estimate, bringing up the 
total of the present application to £4,370. 


Portsmouth.—-At & meeting of the Town Council on 
Tuesday a report from the Electric Lighting Committee was adopted, 
recommending that an offer of £750 be made for the purchase of 
property in Crown Street, Portsmouth, adjoining the electric lighting 
works, and that a formal offer of £700 be made to owners of other 
property adjoining the worke, and that the necessary notices be given to 
the said owners of the intention of the Oorporation to summon a 
jary to decido the price to be paid if an arrangement can be made. 
Electric light mains are to be extended along a numbsr of roads. 


Queenstown.—The Oork Electric Lighting Company 
have secured the contract for illuminating the town of Queenstown 
by electricity. | 

Rhyl.—The District Council has resolved that applica- 
tion be made to the Local Government Board for sanction to borrow 
£15,250 for the purposes of electric lighting, and £4,760 for a refuse 
destructor, and that Mesars. Trentham & Peers, electrical engineers, 
be engaged to prepare the necessary plans and documents. Applicd- 
tions have already been received-for 1,100 lamps. 


 Ruislip.—The Northwood Electric Lighting Company 
and the Uxbridge Syndicate seem to be vieing with one another for 
permission to supply the electric light. Fifty persons petitioned the 
Parish Council in favour of the Northwood Company. 


St. Helens.—The Town Council has resolved to apply to the 
Local Government Board for leave to borrow £20,000 for extensions 
of the lighting plant, and £25,000 for additional equipment for the 
tramways. 

Salfurd.—An inquiry was held at the Salford Town Hall 
last week by Mr. W. A. Dacat, inspector of the Local Government 
Board, in regard to the application of the County Borough Council 
for sanction to borrow the sum of £398,683 for purposes of electric 
lighting and supply. The town clerk (Mr. L. О. Evans) stated that 
the pc palation of Salford at the census of 1891 was 198,139, and in 
the present 
216,244, By an order of 1890 the Corporation were authorised to 
supply electrical energy in the borough, and with the sanction of the 
Local Government Board they had already borrowed sums of money 
for carrying out their powers. The Corporation had established a 
generating station at Wallness Road, which was on the alternating 
system, but the demand for current had increased so rapidly during 
the last 12 months that the station was quite unable to cope with 
it, and after long consideration and the inspection of various 
sites the Corporation had purchased a plot of land which.abutted on 
Strawberry Road, Pendleton, and plans and estimates had been pre- 
pared for the construction of buildings. The-figure of £398,683 was 
divided into three parts—£50,000 for thé erection of the requisite 
buildings ; £335,783 for the whole of the machinery and plant and 
the underground and overhead distributing mains in connection 
with the station; £12,900 for the extension of the low and high 
tension cables connected with the existing station at Wallness Road. 
The lease of the tramways granted by the Oorporation expires in 
1901, and they had determined on its expiration to work the tram- 
ways themselves by the overhead system of electric traction. He 
urged the necessity of obtaining the sanction of the Local Govern- 
ment Board in order that they might proceed with the work in 
preparation for taking the tramways over. Mr. 8. V. Olirehugh, 

ae Tod the inspector with th uy Mex aed Mr 
engineer, supp e. © necessary ; à 
A. Haworth, chairman of the Electric Lighting Committee, stated 
the reason for asking the Local Government Board’s early sanction 
to.the present application. There was no opposition. | 

Shildon.—At a meeting of the Urban Council it was 
unanimously decided not to pe with the application for a pro- 


visional order for electric lighting this year. A committee was 
appointed to consider the whole question. 


Shoreditch.— Plans for the construction of a new electric - 
lighting eub-station at the junction of Great Cambridge Street and 


Hackney Road (cost £1,500) have been passed by the Vestry. Two 
additional motor transformers are to be purchased for the Worship 
Street and Great Eastern Street sub-stations. 


South Shields,— Last week a Local Government Board 
inquiry was held with respect to the application of the Town Council 
to borrow £15,600 for electric lighting p and the details of the 
scheme were explained by the town clerk and Mr. Jeckell, the elec- 
trical engineer. The money is required for additional electrical 
plant to meet the growing demand in the town for the electric light. 


Smethwick.—At a meeting of the Town Council last 
week the Public Works Oommittee that, notice having been 
given by the Midland Electric Corporation for Power Distribution, 
Limited, of their intention to apply in the next Session of Parlia- 
ment for an order empowering them to supply electricity for all 
public and private p in the borough of Smethwick, the Oom- 
mittee recommended that the town clerk be instructed to oppose the 
application and the granting of the proposed order. The directors of 
the Electric Oorporation being desircus of interviewing the Com- 
mittee upon the question, the Committee had expressed their willing- 
ness to receive them at their meeting on January 2nd. The report 
was adopted by the Council 


year it was estimated by the Registrar General at 


Southend.—The Light Railways and Electric Lighting 
Созак сово hates insu 0 Council to rescind the motion under 
Ww ey 


(бое 
the order with respeot to electric ligh y 
railways. It was explained that Mr. Gibbings wished the Oorpora- 
tion to enter into an agreement, the terms of which were in excess of 
those previously agreed to. Acoep the recommendation of the 
Committee, the Council has now c ite mind, we trust 
finally, М 
carry out the order iteelf. 


Sowerby Bridge.—At a special meeting of the Council 
ian dee the electrio ligh order was fully 


gave a report on the lighting of the d 

destructor and electricity generating station combined, and gave full 

details of the scheme, and its probable cost. He also furnished 

particulars of a scheme to be w without a refuse destructor, on 

Мез present gasworks site, and fed from what is practically gasworks 
use. i i 


Stamford.— The Town Council has come to terms with 
Edmundson's Electricity Corporation, Limited, and will support 
their application for a provisional order. | 


Sudbury.—The Town Council have resolved to apply for 
a provisional order under the Electric Lighting Acts, 1882 and 1888. 


Swansea.—The Electric Lighting Committee recom- 
= эрни сез фк ores: iara d ire : Eds supply 3 
pany be ag come тайга 
light in competition with the Corporation. 


Twickenham.—The District Council last week decided 
to oppose the application of the Teddington and Twickenham Electric 
Lighting Company (Richmond) for TRITT powers, to drop 
its own application, and to support that of undson’s 
Corporation, Limited. When Edmundson’s have done the work it 
will be taken over by a company to be called the Twickenham and 
Teddington Electric Supply Oompany, Limited. * 


Wellingboro'.—The Urban District Council has adopted 
the recommendation of the Lighting Committee to apply for leave to 
borrow £3,500 for carrying ont the electricity works. 


Wingate.—The contract for supplying electric light to 
the mining village of Wingate has been completed. A dynamo, 
capable of providing for 600 lamps, has been put down, and 43 lamps 
of 25 ор. have been placed about the village. The rer igre 
workings of Wingate Grange Oolliery have also been lighted the 
same means, and arc and incandescent lamps are to be provided for 
the heapstead. E" Ж | 
Yiewsley.—In reply to a communication from tke 
Uxbridge District Counell, the Yiewaley Parish Council has requested 
thé former to oppose the application of the W 
Metric, bring Syndicate for powers to supply parish with 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. | 


Aberdeen.—The overhead electric wire в on the 
Woodside tramway route was inspected on 15th inst. by Mr. Trotter, 
of the Board of Тао асе пава санок. Тһе | way 
inspection was to follow a few days later e pu inauguration 
was to take place on Wednesday. 


Barrow.—The British Electric Traction Company having 
o ши 5 dee e e 
reorganise the m, electricity on the tro system being sa 
stituted as the achive power. It is likely that the company will 
obtain power from the public supply works if satisfactory arrange- 
ments can be made. 


Belfast.—The Corporation and the tramways company 
777% T 
of the com '" un А negotiations arc now 
have been а off. | 


Bradford.—The Tramways Oommittee proposes to set 
aside 5 per. cent. of the gross receipts and the income from adver- 
tising on the electric tramcars for an insurance against 
accidents, 

(Continued on page 1011.) 
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AN ELECTRICAL QUARRY INSTALLATION. from Dumfries, on the main line of the Glasgow and Sonth- 
Western Railway. The generating plant consists of two 
IN ro case, perbape, are the advantages and economies of 80-н р. direct-coupled sets. The dynamos were made by 
electrical driving brought into evidence more clearly than in Messrs. D. Bruce Peebles & Co., Edinburgh, of their patent 
that of the electrical transmission of power in quarries; P. P. P.“ traction type. The field magnet cores and poles 


more especially is 
this so in the case 
of the quarry we are 
about to describe, 
-which is in a moun- 
-tainous district in 
the Lowlands of 
Scotland, where the 
nearest coal siding 
is two miles away 
from tbe quarry 
working. In this 
instance we have 
not only the 
economy of electric 
motors a8 compared 
with the highly in- 
efficient steam 
crane, practically 


blowing cff steam . 


continuously, but 
also the facility of 
electric transmission 


of power from the railway siding to the centre of the 


workinge. 


Fic. 1. 


are of annealed cast- 
steel, with patent 
cast-iron pole-tips ; 
the function of the 
latter is to provide 
а constant magnetic 
fringe independent 
of the main field, 
in order to ensure 
sparkless commuta- 
tion with fixed lead 
at all loade, a most 
important point for 
the very varying 
load which is such 
a feature of quarry 
work. The engines 
ате by Mesars. 
Mirrlees, Watson 
and Yaryan Com- 
pany, Glasgow, of 
their compound 


single-acting type, 
with piston valve between the high and low pressura 


cylindera. A view of the engine house is.shown in fig. 1, 


These quarries are situated about 6 miles from Dumfries; 
the generating station is at Closeburn, also about 6 miles 


Fic. 4. 


and of the switchboard in fig. 2. The generators are pro- 
tected by automatic circuit breakers. The current, at a 


F 
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pressure of 500 volta, 
is carried for a dis- 
tance of two miles 
along the railway 
track, as shown in 
fig. 8, where it will 
be seen that the line 
is overhead to the 
quarry workings, a 
view of which is 
given infig. 4. The 
line was erected 
under the super- 
vision of Mr. H. 
Agnew, resident 
engineer to the 
quarries, of which 
Mr. Thos. Lamb is 
manager. 

At the quarry 
there are seven 
10-ton derrick 
cranes at work, each 
driven bya 15-B н.р. 
Peebler patent 
* P.P.P." motor of 
the. completely 
enclosed type. The 
motor i3 geared di- 
rect to the crab by 
means of a rawhide 
pinion, gearing into 
double redaction 
gear on the crane 
barrel, as shown in 
fig. 5; the ratio of 
the speed of the 
motor to that of the 
first shaft is 1 : 4^5. 

The motions of 
the crane are 
operated by means 
of a patent revers- 
ing controller, $8 
shown in fig. 6. 
This controller can 
be worked by the 
most inexperienced 
labourer or navvy, 
and is made аз me- 
chanically perfect 
and as strong as is 
possible. It is a 
mort important 
point in crane work 
that the controller 
should be as strong 
and as rigid as it 
can be, and Messrs. 
Brace Peebles & Co. 
have taken great 
pains in the design 
of their crane re- 
versing and con- 
trolling switch to 
make simplicity and 
mechanical rigidity 
the main features 
of its construction. 

As seen in the 
figure, the handle 
is in the middle 
position ; а move- 
ment of the same 
throngh an arc of 
45° sends the con- 
tact arm round by 
means of gearing 
through 180° in one 
direction, while 
moving the hardle 


45° in the other 
direction sends the 
arm round 180° in 
the opposite sense, во 
that a very small 
movement of the 
radial arm implies 
a very larze move- 
ment on the part 
ok the switch. The 
contact blocks are 
removable, and have 
ample contact sur- 
faoe — throughout. 
The makers state 
that this type of 
switch has given the 
utmost satisfaction 
wherever it has been 
used. A view is 
given in fig. 7 of 
the motor and con- 
troler in position 
on the derrick. 

It is needless to 
point out how small 
und compact this 
arrangement is when 
compared with the 
ordinary donkey 
engine and its at- 
tendant coal bun- 
ker; and when it is 
remembered that 
these small engines 
are practically blow- 
ing off steam all day 
long, despite the fact 
that they are only 
worked for certainly 
not more than one- 
tenth of the working 
hours, the enormous 
superiority of an 
electric system of 
power transmission 
1з very evident. 

Fig. 5 shows the 
Peebles motor in 
detail, with its raw 
hide pinion, ready 
for erecting in posi- 
tion. The шап 
points aimed at in 
the design of this 
machine for crane 
work are com 
ness and ability to 
start under ехоев- 
Bive torque. The 
motor will readily 
take 25 HP. with- 
out sparking. A 
point to be borne in 
mind when design- 
ing crane motors is 
that the electrical 
efficiency measured 
on the basis of the or- 
dinary ratingshould 
b» secondary to the 
ability of the motor 
to cops with vary- 
ing loads and to be 
absolutely sparkless 
up to 50 per cent. 
overload. 

A series wound 
crane motor shoald 
not be built on the 
same lines as an 
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ordinary motor for 
continuous running, 
bat should be de- 
signed in the same 
way as the standard 
traction motor, to 
withstand severe 
overloads and to be 
as mechanically 
sound as possible. 

The Peebles motor 
has been specially 
designed with this 
end in view, and 
from its compact 
construction is ad- 
mirably suited for 
work of this des- 
cription. 

Electric power is 
also utilised in the 
stone planing and 
cutting shops situ- 
ated close by the 
generating station, 
where three 
15 B H P. motors and 
three 10-B. H. P. 
motors drive re- 


Fic. 10. 


spectively by means of gearing the reciprocating stone 
planers and sawing machines. 


Fig. 8 shows а Pvebles 
* P. P. P.“ protected motor driving the gearing for a recipro- 


cating saw; а similar motor driving a planing machine is 


seen in fig. 9. The rough stone from the quarry is here 
шиши, before being placed in the railway trucks at the 
siding. 


In fig. 10 is seen Messre. Peebles & Co.’s standard com- 


FIG. 6. 


bined — centrifngal 
pump and motor, 
which is mounted 
on a movable trol- 
ley ; several of these 
sets are employed 1n 
quarries fordrainiog 
the workings, and 
are exceedingly con- 
venient for this 
purpose, the power 
being transmitted 
by means of a 
flexible cable. 

As regards the 
working of the 
plant, there are 
altogether seven 
cranes installed, 
each of which takes 
from 15 to 20 B. H. p. 
as a maximum, and 
the average load 
factor for the cranes 
alone may be eet 
down at abont 20 
per cent. The same 
plant, however, 
which, drives the 
cranes also drives 
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Fic. 1. 


the stone cutting 
and planing ma- 
chines, the average 
demand of which is 
40 HP., with a load 
factor of about 50 
per cent, so the 
whole plant could 
be normally run by 
working one 80-H.P. 
geb at its full load, 
or the two running 
half load, so that if 
absolutely necessary 
either machine 
could act as a spare 
on the other. 

As, however, the 
maximum load is 
momentarily as 
much as 140 H.P., 
it is advisable to 
run the two sets 
always. The average 
drop on the line is 
5 per cent.; the 
line has to transmit 
the power to the 
crane motors only. 
. The moathly coal consumption for 
the whole installation, consisting of 
seven  15-H.P. crane motors, three 
15-H.P. planing motors, three 10-mU.r. 
вау motors, and a steam hammer 
and pulsometer, the latter two taking 
about 15 н.р. for an average of 
about four hours a day, works out 
at about 90 tons а month at 73. 64. 
per ton; this is working non-con- 
densing and with cold boiler feed. 
Condensere are, however, being in- 
stalled, and it is anticipated that 
when this alteration is made the con- 
sumption will not exceed 65 tons a 
month, which is about one-third of 
the coal consumption were the whole 
installation driven by steam. When 
the pulsometer and steam hammer 
are replaced by electrically -driven 
machinery, it is confidently 
expected that the comparison will 
be still more favourable to electrical 
working. 


EWING’S SINGLE-RAIL 
TRAMWAY. 


THE accompanying figures illustrate the 
single-rail tramway invented by Mr, 
Charles Ewing, whose letter will be found 
in our “ Correspondence” columns. The 
special advantages claimed for this 
system are simplicity, cheapness, speed 
of construction, and small tractional 
resistance. 

Quoting from a paper read before the 
United Service Institution of India by 
Lieut.-Col. Е. F. R. Burgess, I. S. C. 

“ Оп a level road one pair of bullocks 
can, on a single line, draw a train of 
trucks, carrying a net load of from 6 to 
7 tone, a distance of 15 miles in a day 
with ease ; it requires from 16 to 18 pai 
of bullocks to draw this load in ordinary 
carts carrying the military regulation 
800 Ibs. load. | 

“The trucks run on a single line of 
rail laid on the ground or roadway, and 
are mounted on two 
or three double- 
flanged wheels 
placed under their 
centre. These 
wheels are of small 
diameter, varyin 
from 15 to 80 inches, ч 
according to the 
size and weight of 
the trucks and rails, 
the flanges being 
twice as far 
as the width of the 
head of the rail on 
which the wheels 
run, Ц 
“Тһе whole 
weight of the truck 
is thus borne on 
two or three double 
flanged wheels 
which run on the 
single rail, to that, 
unless it were sup- 
ported in some way, 
it must fall over. 
The necessary 


Fic. 3. 


¢ 
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support is afforded by a ste азуы iron ‘ balance’ 
wheel of comparatively large diameter, from 4 to § feet, 
with a 4-inch wide tyre, placed at the side of the truck. 
This balance wheel runs on the surface of the ground or 
roadway about 4} or 5 feet away from the rail. It runs on 
an axle which is pivoted at right angles to the oentre of the 
track and is kept in position by a hornplate fixed to the 
frame of the track. The axle is also furnished with a 
double helical spring which eases the jolting of the balance 
wheel when going over any inequalities. The platform of 
the truck, which carries the load, extends to an equal dis- 
tance on each side of the central line of the track over the 
rail and flanged wheels, and the load would usually be evenly 
distributed on it, but should it not! be so, there would be no 


risk of the truck upsetting,'as the balance wheel provides 
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against this, and an exoess of several hundredweight may be 
placed on the far side, away from the balance wheel, without 
risk. This is due to the fact that the balance wheel is placed 
at a considerable distance away from the side of the truck, 
generally 5 feet from the centre of the light 1-ton truck, 
which has a 6-foot wide platform, and the leverage thus 
afforded enables a light balance wheel of only about 160 Iba. 
weight to balance more than three times its own weight of 
excess load on the far side and thus allow for careless 
loading, &0. i 

* The balance wheel does not bear any of the weight of 


the load on the truck, and but a very small proportion of 


the weight of the truck itself, and, therefore, causes very 
little loss of power through frictional resistance, especially 
on a smooth surface. 
` “The axle of the balance wheel may either be straight or 
eranked; in the latter case it goes under the platform of the 
truck, leaving it perfectly finsh and clear for the load, which 
is an advantage; but for certain it may be better 
to have the other pattern, which allows of the centre of 
gravity а, considerably lowered, as the platform can be 
made very ow, only 8 inches above the road surface, if 
required. 

“The truck runs very smoothly, and requires very little 


force to start it on level ground. It is strongly but lightly 

constructed of teak or other suitable wood, and is fastened 

with iron nuts and bolts. It is very light in pro 

the load it is intended to carry, which itself is only limited 

by the weight of the rail and the description of rolling stock 
- it." 


Fig. 1 is a front view and fig. 2 a side view of a pair of 
empty trucks to carry 84 tons each; fig. 4 shows similar 
trucks loaded, and drawn by a pair of bullooks. In fig. 3 
the train is seen going round a curve of very. short radius. 

“ The rails used on this system are of the ordi reil- 
way description, and their size and weight vary according to 
the work required; for instance, in the light planter's line 
on this system, such as that on Messrs. Finlay, Muir & Co.'s 
estates in the Travancore Hills, some 22 miles in length, the 
rail used weighs only 14 Iba. to the yard, the two-wheel trucks 
running on it carrying loads of 1 ton each, this light rail 
being only intended to bear the gross weight of three- 
quarters of aton per wheel; but where heavier loads are 
required to be carried on larger and heavier tracks, a heavier 
rail would be necessary. G 

“ Single line rails for ordinary use on existing roads are 
laid on small wooden sleepers to which they are spiked in 
the usual manner. These sleepers are 18 inches long, 8 inches 
wide and 8 or 4 inches thick.” 

There is no keeping the rails in gauge as in a double 
line, and it does not matter if the rails shift a little, a serious 
matter with a double line ; the cars can be run with ease 
round curves of 25 feet radias, or even less. 

To enable trains of cars to each other, each track 
carries а ramp fitting the head of the rail, attached to a 
single rail; when two trains meet, these spare rails are used 
to make a temporary siding, on which one of the trains 


is run. 

. Ballocks are generally ampere for haulage ; but two 
men can easily propel a truck carrying a load of 1 ton at 
a walking pace. Various passenger cars, ambulances, &c., 
have been designed for use on this system. 

The application of electric haulage to a line. of this 
description appears to present no difficulties. · A light trolley 
line carried on wooden brackets, and locomotives of similar 
design to the trucks, would afford a cheap equipment suit- 
able for light traffic on either a tem от а permanent 
line. Working on the principle of taal dads at frequent 
intervals, electricity would be at its best, would compete 
favourably with any other mode of haulage. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 1006.) 


The Cinque Ports.—The Deal Council briefly con- 
sidered the Cinque Ports light electric railway scheme last week, but 
could not make up its mind whether to approve it or not, and 
eventually the matter stood adjourned. There are a number of very 
narrow thoroughfares through which the lines would run. 

The Sand Council 


be established bet 
have А 
for m 


Darlington.—Mr. J. Olifton Robinson, the managing 
director of the Imperial Tramways Oom ‚ and Mr. Barnley, the 
local solicitor, appeared before the G Purposes Committee on 
12th inst. the pro to drop for the time being 41 miles 
of the scheme. It was exp that the company meant to carry 
out the work as soon as the public requirements demand that they 
should be laid down. They asked the Council to ме ю сү 
44 miles being laid down now, and that the remaining 43 miles sho 
be constructed in two 


portions at регоса of five and seven years 


respectively. This matter was again y discussed, as was also 
the question of the supply of current by the Oorporation to the 
company. The question was again adjourned. 


 Durban.—The Town Council has recently been in the 
market for trolley poles, rails, crossings, &., £r electric tramways. 


ion to 
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Electric Railways.—It is quite possible, says the 
Financial Times, that the pending experiments with electric traction 
on а short section of the Metropolitan and District Railways may be 
succesefal from an operating standpoint, but only on the conclusion 


of the trials will it be feasible to form some idea of the financial 


prospects of the undertakings if steam lccomotion were abandoned 
and electricity substituted as the motive power. In the meantime it 
is interesting to observe that the same poem. effecting two similar 
railways, has been raised їп Berlin, although the experimental stage 
has not yet bean reached in that city. The two lines concerned are 
the Berlin Metropolitan Railway and the Berlin Circle Railway, both 
of which are at present worked by steam locomotives and are 


hampered in dealing with the increasing traffic requirement’. Tube 


Union Electricitits Gesellschaft now suggests that by the substitution 


of electric for steam traction it will not only be possible to more essily 


handle the present traffic, but also that the alteration would increase 
the carrying capacity by no less than 260 per cent. It is claimed 
thst this result would be accomplished by the adoption of 
trains each composed of eight motor cars (thus dispensing 
with an electric locomotive) snd having а total passenger 
acccmmodation greater by 80 per cent. than that afforded by the 
existing type of steam train consisting of locomotive and nine 
coaches; and, farther, by the running of the trains at intervals of 
two minutes instead of three minutes as prevailsat present. Accord- 
ing to the financial details worked out by the promoters of the 
scheme, the conversion of a large section of the two railways to the 
electric system would result in an economy іп working expenses of 
28 per cent ss compared with the cost of steam-power. This result 
is arrived at after adding to the invested capital of £55,000,000, 
the sum of £9,150,000, which is the estimated oost of converting the 
particular section to the electric system. It is calculated that the 
receipts would readily allow of the payment of interest on the total 
capital outlay (£57,150,000) and also provide for 


redemption, and 
that with an extension of electric traction throughout the whole 


system the economy over steam locomotion would become greater 


than that already mentioned. 


France.—The Paris, Lyons and Mediterranean Railway 
Company, of Paris, have just placed a contract for the establishment 
of а central power station to supply the electrical energy necossary 
for the electric railway between Chamounix and the Swiss frontier. 


Glasgow.—The Tramways Committee received а deputa- 
tion the other day, which brought forward the necessity that existe 
for electric trams in Alexandra Parade. 


Gravesend.—The Drake & Gorham Electric Power and 


Traction Company have acquired the Gravesend tramway for the 
sum of £7,500. 


Huddersfield.—A ratepayers’ meeting last week approved 


of the Corporation Bill for reconstruction and extension of the tram- - 


ways and electrical working. 


Hyde and Stockport.—The Hyde Town Conncil held a 
special meeting on Monday night to consider proposals for a joint 
scheme of municipal electric tramways between Hyde and Stockport. 
The Electricity Committees of the two Oorporations had previously 
met and decided upon terms, which, subject to a few alterations, 
bave now been approved by the Hyde Oouncil. It is proposed that 
in Session 1901 the Hyde Corporation shall apply for and obtain a pro- 
visional order for the construction of a tramway commencing at the 
borough boundary in Hyde Road, Bredbury, and terminating near the 
existing terminus of the Oldham, Ashton, and Hyde electric tramway 
at Gee Cross; such line to be constructed by and at the expense of 
the Hyde Corporation. Immediately upon the completion of the 
tramway the Hyde Оо tion to grant, and the Sto Oorpora- 
tion to teke, a lease of it for 21 years, upon specified terms. By this 
scheme Stockport pert the Urban District of Bredbary, and the 
Borough of Hyde will served. Hyde is also in negotiation for 
оса tramway from Hyde through Dukinfield, Stalybridge, and 

y. rt 


Johnstone.—Mr. Lea, representative of the British 
Blectric Tramway Oompany, had an interview last week with Jobn- 
stone Town Council with a view to establishing electric tramways. 


Kearsley-—Mesars. Lacey, Olirehugh & Sillar have been 
appointed consulting engineers for the tramway echeme. 


Leeds.—At the Leeds County Court on 15th inst., 
Thomas Harmer (72), chemical manufacturer, recovered £25 from the 
Corporation for injuries received. He was stepping on to an electric 
car when it was started with a jerk, throwing him to the ground, 


Manchester.—The Tramways Committee on Tuesday 
adopted a report by a special sub-committee which bad been 
appointed to obtain information and to report as to the future 
administration of the tramways department, The report suggests 
the adoption of & general scheme of organisation prepared by the 
chairman of tbe Committee. This provides for the division of the 
organisation invo two groups, one being the constructive and the 
other the administrative group. On the constructive side there are 
to be two sub-committees, one each for works and permanent way, 
and on the administrative side also two sub-committees, one for trafic 
and staff and the second an audit sub-committee. Under the two 
first of these sub-committees the chief officer will be the consulting 
engineer (Mr. C. H. Wordingbam, the city electrical engineer), and 
under his direction will be & car works manager, & permanent way 
engineer, and electrical engineering assistants, who again will be in 
command of their respective stafís. The general manager will be 


‘as to the 


Company 
acquisition of their undertakings have 


provision of cars, car sheds, айй works now in the 
hands of the Cars, &c., Sub-committee, whilst the latter sub-com- 


 mittee will become the Traffic and Staff Sub committee. The Com- 


mittee recommend the following arrangements and p sr н of 
staff :—That Mr. J. M. McElroy (now secretary to 


be appointed general manager at a salary of £400 per annum. That 


advertisements be at onoe issued for an accountant at a commencing 
salary of £200 per annum, a chief clerk at a commencing salary of 
£150 per annum, and a chief electrical assistant —applicants to state 
the salary they require. The special sub-committee have already 
visited London and obtained much useful information as to tramway 
administration from the London Oounty Council, the North Metro- 
politan Tramways Oompany, the London General Omnibus Company, 
and they will, at a later stage, when they have had opportunities of 
inspecting other large tramway undertakings, submit a farther 
report on the system of administration. Inquiries are being made as 
to premises auitable for the offices of the department. The 
need for close organisation is indicated by the statement of afew 
facts. Tenders for no less than 450 electric tramcars have 


Musselburgh.—The Town Council last week had before 


it an agreement with the Drske & Gorham Electric Syndicate 
“re electric tramways. It was decided to defer signing the agreement 


until a special meeting bad been called. 


clerk as a necessary preliminary to an inquiry 
The total claim amounts to £311,042 1s. 3d. Particulars of tenders 


received for electric cars appear under Contracts Closed" this week. - 


South Staffordshire.— The Earl of Jersey and Colonel 
Boughey, aH railway commissioners, heard eyidence last week at 
the Town Hall, Willenhall, as to the proposed light railway from (1) 
Willenhall to Bilston ; (2) Bilston to Ettingsball; and (3) Bilston to 
Bradley, promoted by the South Staffordshire Light Railway Traction 
Company. Mr. 8. Morse, solicitor to the promoters, said the scheme 
was the outcome of suggestions made by the Willenhall and Bilston 


Urban District Councils. The only way of working the tramways in 


a satisfactory manner was to have them in the hands of one com- 
pany. The length of the line from Willenhall to Bilston ia under 
11 miles, from Bilston to Ettingshall about 4 mile, and from Bradley 
to Bilston just over 4 mile. The cost of the undertaking was esti- 
mated at £29,000 with equipment. There would be little difficolty 
за regards gradient; but at the corner of Bank Street and Highfield 
Road there was a narrow place which it was proposed to widen. 
Evidence in favour having been given by the two District Councils 
concerned, Earl Jersey signified his intention of recommending the 
sanction of the order to the Board of Trade. 


Stirling.—Negotiations have been resumed between the 
Police Commissioners and the Stirling and Bridge of Allan Tram- 
ways Company with reference to the transfer of the company’s 
undertaking to the British Electric Traction Oompany. 


Swansea.—At the annual dinner of the Swansea tram- 
ways employés last week, Mr. D. Sugrue, J.P., the superintendent of 
the South Wales district for the British Blectric Traction Company, 
responding toa toast, said the Swansea Improvementa and Tramways 
Company and the British Electric Traction Mig oue had come as а 
boon and a blessing to the people of Swantea. Work had been done 
by the allied companies which never been properly appreciated 
by the town. At the present time, though the companies had relaid 
the line and spent a large amount of money with a view of improving 
the service between the ontlying districts and the heart of the town 
—a service which could not fail to improve the trading connection 
between the town and the outlying districts—they were, unfor- 
tunately, meeting from the Corporation of Bwansea successful opposi- 
tion to projects which -were conceived chiefly with a view of 
completing the system to Swansea. Actuated, he had no doubt, by 
the highest motives, but yet, he contended, by mistaken views, the 
Corporation had prevented them making extensions which every man 
in Swansea admitted were not only desirable, but necessary. What 
was the Corporation now going todo? It was clear that it could at 
present exercise no rights over the roads now in the on of the 
companies; it was obvious that until it could do that it could not 
itself carry out the extensions it had prevented the companies he 
represented from making. If the extensions were to be carried out, 
the Corporation must approach the companies, for after the way the 
companies had been treated they certainly would not approach the 
Oorporation. 


Whitefield (Lancashire.)—The District Council last 
week resolved to apply to the Board of Trade for a provisional order 
to construct and work tramways. The application is stated to have 
CAM to the proposed electrical tramways. from Eccles to 
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TELEGRAPH AND TELEPHONE NOTES. 


The Cables to South Africa.—The Daily News says 
for the fourth time since the war began cable communication by one 
of the two lines connecting us with South Africa has been inter- 
rupted. This time it is the cable along the Bast Coast of Africa that 
is broken, and the damage is owing to a terrific cyclone that has 


raged at Mozambique. Houses have been blown down and the ships © 


in the harbour wrecked. The telegraph station, we are informed by 
the Eastern Telegraph Oompany, bas been unrcofed, but the instru- 
mente have been saved. As soon as the storm subsides the line will 
be promptly repaired, and this will no doubt take less time than 
having to pick up the cable a long distance out at sea, as was the case 


on the two previous occasions when the East Coast wires were broken. 


The cable between San Thomé and Loanda, in West Africa, was, 
fortunately, repaired at the end of last week, or we should now be cut 
off altogether from communication with the seat of war. 


The Continued Interruptions to the Cape Cables.— 


Last week, when detailing the interruptions to the cables which reach . 


the Cape by the Hast and West Coasts of Africa, we expressed а hope 
that during the period of interruption then existing to the West 


Coast route the cables on the East Coast would hold out, thus saving ` 


us from being totally cut off from the Cape. This was fortunately 
the case, as the San Thomé to Loanda cable was repaired on Saturday 
last, but only just in time; the Delegoa Bay-Mczambique cable 
breaking down again last Monday. Altogether during tbe last two 
months one or other of these routes to the Cape has been useless, 
owing to interruption, for more than half the time. 


Dewsbury Telephones.—At a meeting of the Dewsbury 
Obambser of Commerce last week complaint was made that Dewsbury 
had been left ont in tbe cold in тер to the proposed reduction 
of charges in telephones, owing, it is stated, to some differences 
existing between the Town Council and the company. 


French International and Colonial Cable Schemes. 
—The daily press of Paris announced on Saturday Jast that the 
Tarkish Government is now examining a communication received 
from the French Government relating to a cable landing at 
Jaffa (Palestine). The project seems to be the laying of a cable 
from Marseilles to Jaffa, and a landline from the latter place 
across Arabia to the Persian Galf, whence Madagascar, Mahé (in 
India), and other French colonies can be reached. In the Chinese 
seas the Eastern Extension Company will be expropriated, their 
Saigon-Huc-Tonquin cable being taken over by the French Govern- 
ment. Tonquin willthen be connected direct to the system of the 
Great Northern Telegraph Company, whose lines reach Amoy throagh 
Rassia, Siberia, and Japan. In other directions the French Govern- 
ment will acquire а line of communication from Oran (in Algeria) to 
Senegal, touching at Tangiers. From Senegal the other West African 
colonies of France will be reached by purchasing the West African 
Telegraph Company's system, or by subsidising a new French line. 


The Government does not consider the matter of prime importance, 


but, nevertheless, says Le Temps, contemplates the establishing of a 
cable between Senegal and Brazil. | 


Grantham Telephones.— Arrangements are in progress, 
on the part of the National Telephone Oompany, for opening a tele- 


phone exchange at Grantham. The erection of poles is b:ing rapidly 
proceeded with. | 


Imperial Telegraphic Communication.— Following 
up Bir E. Bassoon's able speech on this subject, “ А Parent writes to 
the Тїтєз to mention an illustration of the present working of the 
prohibitive system: Although he has had three.sons in India for 
some eight or ten years (one of them in the Civil Service, and two in 
the Army) up to the present time not a telegram has passed between 
them. Numerous cases, of course, have arisen when they would have 
been glad to have рар, but the high prices deterred them. If 
the tariff had only reasonable, many telegrams would have 

“The companies, in insisting upon such high terms, are 
practically shutting the door to such communications, manifestly 
against the interest of the shareholders.” 


Leith.—The District Council has appointed a sub-com- 
mittee of the General Purposes Committee to deal with the pro- 


vision of better telephonic, telegraphic, and postal facilities for the 
borough. | й 


Manchester Telephones.—The Special Telephones Com- 
mittee of the Manchester Corporation last week received a -reply 
from the Glasgow Corporation to a letter seeking an interview with 
them, and it was determined that a deputation consisting of Alder- 
man Higgiabottom, Oouncillore Brocklehurst, Phythian, and Plummer 
should wait upon the Glasgow Oorporation at an early date. It was 
also decided that an interview shall be sought with the Salford Cor- 
poration, and the town clerk was instructed to make the necessary 
arrangements. Tne object of the interview is that cf generally 
farthering manicipal policy in regard to telephony. I¢ was reported 
to the committee that аб a recent meeting of the Association of 
Municipal Corporations, the following resolution was carried: — Chat 
the secretary of the association be instructed to ascertain what 


boroughs in the United Kingdom are contemplating the establish- 


ment of a municipal telephone service under the provisions of the 
Telegraph Act, 1899, with a view to a conference of such munici- 
palities being held.” 

A conference was held on Tuesday at the Manchester Town 
Hall between representatives of the special telephone com- 
mittees of the Manchester and Salford Oorporations in regard 
to ths question of establishing common action between the 


city and borough. А vary general desire was expressed at the . 
conference in favour of common action in connection either 
with the municipalisation of the telephones or the granting of а 
license to a new company. A deputation from the Manchester com- 
mittee left for Glasgow on Monday evening, and negotiations will be 
resumed when they have reported the result of their consultations 
with the Glasgow committee. 2 


 Pollokshaws Telephones.—The Council has agreed 
that no decision on the proposals of the National Telephone Оош- 
pany to introduce a new system of char in the Glasgow area be 


arrived at until the result of the scheme of the Glasgow Oorporation 
is ascertained. | 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired, 
Wast Inpres :— 
Jamaica-Oolon_.... », June 30, 1899 ..  .. 
Trinidad-Demerara(1871 wk, rst Oct. 20, 1899 | Nov. 9, 1899. 
Do. do. (1891 duplicate) Oct. 6, 1899 Ј опе cable restored. 
SOUTH AFBICAN :— | | 
Zanzibar-Mombasa ies .. Oat, 27, 1899. ae 
Saint Thomé-Loanda  ... _... Dae. 11, 1899 ... Dec. 16, 1899 
Mosambique-Lourenc?-Marques Dec. 18, 1899 ... 


Oayenne-Pinheiro ... (ds eo. Oct. 11, 1899  ... T 
Latakia-Oypras sus woe. „, June 20, 1899 ... ies 


West INDIES:— | 
Communication with Les Cayes 
(Haiti). ... Nov. 22, 1899 ., -— 
Bours AFRICAN :— - 
Oommaunication with Mafeking... Oot. 13, 1899 (XX) И eee 
Communication with all offices 
beyond Orange River ... ... Oct, 18, 1899. vis 
Communication with Burghers- | 
dorp, Cape of Good Hope, and 


Estcourt, Natal... eee Nov. 7, 1899 eee ooo 
Communication with north of j 
Mooi River (Natal) ... Oct. 22,1899 ... ene 
San Domingo landlines . Dec. 15, 1899 ... De c. 16, 1899 
Oolombian Government lines to 
| Bogota. eee eee eee Oct. 21, 1899 ETT bee 
ommunication with interior of 
oe peas Nie oes арте, Am- 
ems, Oartago, Ibagua, 
Manisales, "E Мейе Р 5 
Pasto, Popoyans, Reimedos, Son- 
son, and Santo Domingo... „ Nov. 6,1899 ... Vis 
Communication with Val 
(Venezuela) es s Nov. 18, 1899 . ' eee 
Indo-European lines ween 
Odessa and Kertsch 105 . Dsc, 12, 1899 ... Dec. 14, 1839 
Indo-European lines between 
Odessa and Kertech |. ... ... Dec. 12, 1899 ... Dec. 18, 1899 


Indo-European lines between 
Odessa and Неги ch so 


.. Dae. 20, 1899 ... avs 
Saigon-Bangkok  .. .. 


... Dec. 16, 1899 ... 


The Telephone Service.—At a meeting of the St. Giles’s 
Board ef Works on Tuesday, Mr. R. W. Dibdin, J.P., (chairman) in 
the chair, the Law and Parliamentary Committee reported that they 
had considered the letter of October 31st, from the secretary to the 
Post Office, as to the rights of the National Telephone Company of 
laying telephone wires and pipes under the streets. They recom- 
mended that baving regard to all the circumstances of the case, no 
action be taken in the matter. Mr. E. Udon, in moving the adoption 
of the report, said that it would appear that some time the Post 
Office authorities entered into а covenant with the National Telephone 
Oompany to allow them to lay their wires in the trenches which they 
opened for telegraph purposes. Tbe Post Office authorities had since 
0 their mind, anda rivalry now existed between them and the 
Telephone Company. He did not think that they (the board) should 
do anything to prevent the Telephone Company from laying their 
wires. Neither the Post Offica nor the Telephone Oompany had 
authority to open the streets, and if they did the local authority 
could take action against them. The report was adopted. | 

A conference of representatives of boroughs in Kent and Sussex 
was held in the Town Hall, Hastings, on Wednesday last week. 
It was resolved to write to the Postmaster-General asking for 
dcfinite information with regard to the several points discussed, 


and another meeting is to be held for the farther consideration of 
the subject. | 


Telephone to Belgium.—The Daily Chronicle Brussels 
correspondent telegraphs that recent experiments with the view of 
connecting Brussels and London by telephone have been so suc. 
cessful that the negotiations have entered upon a practical stage, and 
a convention on the matter is about to be signed by the respective 


Governments. The wire will be carried through Lille, Calais and 
Dover. 


Wireless Telegraphy.— Before the Indian Section of the 
Bociety of Arts on 14th inst. Oolonel R. O. Temple, Ohief Commis- 
sioner of the Andaman and Nicobar Islands, read a paper entitled 
„Round About the Andamans and Nicobars,” in which considerable 
and interesting reference was made to the utility of wireless tele- 
graphy for establishing convenient communication between the islands. 

a report in the Tunes of 16th inst. we read that Colonel Temple 
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suggested setting up a system of wireless telegrap i 
eation between the Andamans and Indis, in view of the great 
importance of the islands as meteorological stations, whence timely 
warning of cyclones could be given to shipping all over the Bay cf 
Bengal. In dealing with this question, the lecturer atated that the 
idea of telegraphic communication between ths Andamans and India 
was an old one, which had on more than one occasion reached the 
Pos of plans snd estimates, but tbe overwhelming obstacles hitherto 
ad been the physical difficulties and the great cost of laying a cable. 
The arrival of wireless telegrapby essentially changed tbe old con- 
ditions. The point to get at was Port Blair, which was such a long 
way by sea from snywhere—rosghly, 1,000 miles from Madras, 750 
miles from Oalcutta, 350 miles from Rangoon—that at the first blush 
it seemed absurd to talk about reaching it by wireless telegraphy. 
But if one would carefully look at a genera] map the apparent 
impossibility at once disappeared. Rough I speaking, the Andamans 
on the one band, and Narcondam, Barren Island, and the Invisible 
Bank on the other, were in reality the tops of submerged mountain 
тап connected with the Asiatic Oontinent through Burma, 
while the Nicobars were the tops of a similar range connected with 
Sumatra. And, as а matter of fact, if the string of islands were 
viewed ав а whole, the longest distances from the coast of Burma, 
from each other and from Sumatra were quite trifling. It would be 
perceived that telegraphic communication could be set up along the 
whole line of felands, either by the wireless system alone or by its 
combination with the ordinary overland wires, the portion of the 
route which it would be obligatory to bridge over by wireless tele- 
graphy being the sea stretches, ese were all that need be con- 
sidered now, and the lengths of the stretches in question were in no 
case prohibitive. At Diamond Island, in the extreme north of the 
map, was an important telegraph atation, used by ships awaiting 
orders from Rangoon, Calcutta, &c., and for similar purposes. From 
Diamond Island to the Alguada Reef, where there was an important 
lighthouse, was only 10 miles; thence to Preparis Island the ce 
was 55 miles; thence to the Cooos Islands, where was another 
important lighthouse, it was 45 miles; thenoe to Landfall Island it 
was 30 miles. On reaching Landfall Island one found himself in a 
long closely-ccnnected string of islands, along which ordinary wires 
could be stretched to Port Blair, 150 miles. Communication 
southwards from this point could be extended to the south 
of Little Andaman with the help of wireless telegraph stations, 
in no case more than 25 miles apart. From the Little 
Andaman to Car Nicobar would be encountered the longest 
sea distance of 70 miles, but the distances onwards were not 
wra, 40 miles; thence to Nancowry, 20 miles; thence 
Little Nicobar another 20 miles, whence it was only 30 miles to 
Parsons Point, in the extreme south of the Great Nicobar. The 
meaning of all this was that the greatest sea distance to Port Blair 
was 55 miles, and onwards to the Nicobars it was 70 miles. Now, he 
was assured, and his own observations made with the kind sssistance 
of Mr. Marconi and his friends, bad confirmed him in the belief that 
anything under 100 miles was not an impossible practical distance 
for wireless telegrapby ; at any rate, 55 miles was ац ensily feasible 
distance. To extend the line of telegraphic commuüpniéation on to 
Sumatra they would find it-60 miles to Pulo Brasse, and then 15 
miles to Acheen Head, whence ‘communication could be run on by 
land and sea to Singapore or any other selected point in the general 
cable lines. In this way there could be set up an independent line 
oft h between Indis and the rest of tbe world. This, however, 
would involve co-operstion with the Dutch East India Government 
and other political considerations. But, leaving this point cut of 
the present purview, the fact remained that it was quite feasible to 
run a line of wireless telegraph stations down the whole length of the 
Andamans and Nicobars in direct communication with Diamond 
Island, every one of which could witbout difficulty be turned 
into a meteorological reporting station, thus creating that 
series of stations which it was so essential to have for practically 
useful meteorological reports. He asked them to consider on 
the one hand, the quantity and value of the shipping frequenting the 
Bay of Bengal, the extreme violence of the cyclones, the present 


difficulty in obtaining such accurate warning of them as would 


effectively prevent damage to shipping therefrom; and, on the other 
band, that, though these islands in the bay were not themselves liable 
to frequent attack by cylones, they were within the influence of 
every one that occurred, usually four days and more, before any part 
of the coast of India; and then the practical value of a series of 
meteorological stations down them became at once apparent. He 
would go further and say that, considering the fude cf the 
interests concerned, both ss to lives and property, the point was 
worthy of the very serious consideration of the commercial com- 
munities both of this country and India. 

Major Flood Page stated that there would be no difficulty when 
the time came in establishing wireless telegraphy all along the 
Andaman Islands. He presumed, however, the Indian Government 
would deal with the problem of wireless telegraphy as a whole, and 
as to whether it should be applied to the islands first would in some 
measure depend on the influence which the shipping companies and 
others interested could bring to bear. 


OONTRAOTS OPEN AND OLOSED. 


Aecrington.—January 10th. The Town Hall Committee | 


invites tenders for the switcbboards,whing and other works and 


appliances necessary for the electric light installation in the Town 
Hall. For specification and to view the various rooms, apply to the 
Borough Surveyor, Town Hall. 

Barnes.—January 9th. The Urban District Council is 
inviting tenders for the supply and erection of :— (Section A) 


* boilers; (B) steam dynamos and switchboard ; (0) storage batteries; 


(D) cables, &c. Only those firms with plant of a similar size and 
type working satiefactorily in other electricity works will be allowed 
to tender. Specifications, &c., of the Surveyor, Council Offices, High 
Street, Mortlake, on deposit of £1 1s. for each section. Plans, speci- 
fications, &c., may be inspected at the offices of the engineer, Mr. 
William Fairley, 53, Victoria Street, 8.W. 


Bedford.—The Electric Light Committee wants tenders 
for one 420. B. H. 7. inverted compound double-acting engine, and one 
250-kw. alternator. See “ Official Notices December 15th. 


 Bermondsey.—January 18th. The Vestry wants tenders 
for the construction, &., of a dust destructor, with furnaces, water- 
tube boilers, economiser, fans and forced draught appliances, in con- 
nection with the electricity supply undertaking. Bee “Official 
Notices " December 15th. | 


Birkenhead.—January 16th. The Corporation is invit- 
ing tenders for the construction of a new electricity generating station 
in connection with the electric tramways. 


Blackburn.—December 28rd. The Corporation wants 
tenders for overhead trolley line equipment. See" Official Notices" 
November 2th. 


mong 
ending 
9, Upper Sackville Street. ` 


Gloucester.—Deoember 28th. The Electricity Com- 
mittee wante tenders for extension plant including Lancashire 
boiler, &c., one 300-Kw. steam dynamo, switchboard week, condensing 


Hackney.—January 2nd, 1900. The Vestry wants 
tenders for the supply of accumulators. See "Official Notices” 
December 1st. 


Hull.—December 28th. The Electric Lighting Committee 
wants tenders for two 750-m.». high speed three-crank vertical 
engines; and two 460. Kw. continuous current dynamos (2,250 volts) 
for the Sculcoates Lane electric lighting station. See “Offcial 
Notices” December 8th. 


Ilford.—Janusry 20th. The District Oouncil wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor boosters, ty, switcb- 
board, 15-ton traveller, mains and road work, aro lamps &nd posts, 
and station lighting. See Official Notices” December 15th. . 


Manchester.— December 80th. The Tramways Com- 
mittce wants tenders for 450 electric tramcar bodies. See "Official 
Notices " December 15th. | 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, 4 zi bei 
80 ч 


plant. See Official Notices” November 24th. 


light leads, accumulators, &., for electric lighting. 
Notices” this week. 


Mistretta (Sicily).—December 31st. The Secretary of 
tate for Foreign Affairs has received a despatch from Her Majesty's 
Oonsul at Palermo, stating that tenders are invited by the Munici- 
petit of Mistretta, not later than December 3186 next, for the 
es 


Port Alegre.—December 81st. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. 


Salford.—January 8th. The School Board invites tenders 
for the electric lighting of the new schools in Grecian Street North, 
Lower Broughton. See “ Official Notices " to-day. | 


 Spain.—January 16th. Tenders are being invited until 
January 16th by the municipal authorities of Utrera for the conces- 
sion for the electric lighting of the town by means of 300 10-0 р. lamps 
and 100 16-0. r. lamps. Tenders to be sent to El Secretario del 
Ayuntamiento de Utrera (Spain) whence particulars may be obtained. 


Tunbridge Wells.—January 15th. The Corporation 
invites tenders for condensing plant to deal with 30,000 lbs. of steam 
per hour. Bee Official Notices to-day. 
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West Bromwich. —December 22nd. The ration 
wants tendere for boilers, stesm dynamos and condensers, switchboard, 
mains, and storage battery, for electricity supply. See "Official 
Notices” December 8h. 


OLOSED. 


Bradford.—The Corporation has ordered 25 electric car 
bodies from the Brush Company, and trucks and trolleys for same 
from Mesers. Blackwell. | 


Farnworth.—The contracts for the overhead equipment 
and the bon ‘of the rails to the specification of Meere. Lacey, 
Olirehugh & Billar, have been placed with Messrs. G. Hill & Oo., of 
Manchester. The work will be commenced this waek. 


Hammersmith.—The Vestry on Wednesday evening 
decided to accept the tender of Messrs. Marshall, Fleming & Jack, 


man for a new 25-ton overhead traveller crane for the electricity — 
wo 


Liverpool.—The contract for overhead electrical equip: 
ment for 10 miles of tramway has been placed with Messrs. Black- 
well. Tha Oorporation has also two economisers for the 
Lister Drive power station from Mesars. Green & Son at £513 each. 


London.—The St. Pancras Vestry on Wednesday con- 
sidered the following tenders for tbe supply of two dry back marine 
boilers for the Regent’s Park station .— 


Samuel Hodge & Sons £8,825 
John Fraser & Son S А 8,400 
Fraser & Fraser, Limited ; 2.991 


E. Danks & Со. (Oldbury), Limited (accepted) .. .. 9645 
1 undernoted firms tendered for the supply of feed - water 
ters :— 


W. Boby (accepted). .. .. .. .. 41.4 

J. E. & B. В ncer., - EE 88 xs .. .. 1,017 

Edwards & arnes ee ee ee ee ee ee 889 
The selection of the highest tender was due to the advice of the 
chief electrical engineer who expressed the opinion that the type of 
heater proposed would produce the most sa results. 


Portsmouth.—At a meeting of the Town Council last 
week the Tramways Committee submitted the following tenders for 
the supply cf cars for electrical working, and on their recommenda- 
tion the tender of Messrs. Dick, Kerr & Oo., forthe supply of 60 cars 
at the price of £34,382 11s. 6d. was accepted, with power for the 
Corporation at any time during the year 1900 to order 20 additional 
cars on the terms of the present tender and specification. The price 
named ptovides for the cars complete, and also for a sum of £500 for 
contingencies mentioned in the specification, which will be under the 
control of the committee. The tenders as worked out with the 
several extras reqaired for the cars give the following prices: — 


40 cars. 60 oars. 80 cars. 

£ s.d. £ s. d. £ s.d. 
Messrs. Blackwell & Со,  .. .. 95,278 18 10 87,918 8 10 49, 162 18 10 
The Westinghouse Electric Co. .. 44, 558 10 ; eris 18 о 47,695 0 0 


The Brush Elec. Engineering Co... 28,488 8 
Messrs. Dick, Kerr & Co. a 11 6 
Messrs. McCartney, McElroy & Co. 21,981 0 0 


Pontefract Union.—The contracts for electric lighting 
(400 lamps) have been placed with the Morley Electric Enginceriog 
Oompany, ted, for plant, and the wiring of premises with Mr. 
E. О. vale of Leeds. Oonsulting engineer, Mr. G. В. Peers, of 


84,882 11 6 


St. Helens.—The Corporation has accepted the. tender of 
Messrs. Yates & Thom for boilers; cf the Chloride Electrical Storage 
Syndicate, Limited, for accumulators, and of the British Insulated 
Wire Oompany, Limited, for tramway feeders. 


Swansea.—The Electric Lighting Committee has accepted 
oe bu of Messrs. Yates & Thom for boilers, steam pipes, &c., at 


Wrexham.—Mr. George R. Peers, consulting electrical 
engineer of Manchester, writes us as follows:—" In your last week's 
issue I notice that you give the list «f tenders received for the Wrex- 
ham town lighting scheme, and that you say the consulting engineer 
is Mr. Trentham. I should be glad if yon would kindly correct this 
in your next by stating that Mr. Trentham and I are joint engineers for 
this scheme, We are working in a similar capacity for Rhyl Oouncil.“ 


NOTES. 


Christmas Greeting.—The year has been a very pros- 
pens one to the electrical fraternity, and no one, unless he 

a veritable Scroodge, will grudge the brief spell of idleness 
that Christmastide brings with it. Abr there is a 
beclouded horizon, but oar healthy optimism will prevent 
this unduly interfering with the pleasures of the festive 
season. To every contributor, reader, advertiser, and our 
many other friends, we heartily wish a right merry Ohrist- 
mas. | | 


Royal Institution.—The first of the Royal Institution 
Christmas lectures to young le, by Charles Vernon Boys, 
Eq., F. R, S., M. R. I., on * Fluids in Motion and at Rest,” 
experimentally iHustrated, will be delivered next Thursday, 
December 28th, at 8 o'clock, The other five lectures are 
arranged for December 80th, January 2nd, 4th, 6th and 
9tb, 1900. Po Fu 

Among the arrangements for Friday evening meetings 
before Easter, 1900, are the following :—Januaty 19th, 
Lord Rayleigh on “Flight”; January 26th, Hon. О. A 
Parsons, on Motive Power—High Speed Navigation— 
Steam Turbines”; February 2nd, Signor G. Marconi, 
M. I. E. E.,“ Wireless Telegraphy " ; March 28rd, Sir Andrew 
Noble, “Some Modern Explosives”; April 6th, Prof. 
Dewar, “Solid Hydrogen.“ A series of six lectures on 
“ Polarised Light" will be delivered by Lord Rayleigh on 
Saturdays, March 8rd, 10th, 17th, 24th, 81st and April 7th. 


“ Science Abstracts."—With the December number of 
this valuable periodical, it is announced that the date of 
issue will in future be the 25th of each month—except, 
we presume, December! Farther, the scope of ita opera- 
tions is to be considerably extended; а section will be added 
dealing with steam plant, gas engines, oil engines and motor 
cara of ай kinds. This is a step of which we heartily 
approve; it is given to no publication to be all things to ай 
men, but it is well to cater for as many of them as possible. 
Among other interesting articles abstracted in the current 
issue are the following:—The Aron meter (new type); a 
5-H Р. steam engine for motor cars, consuming only 203 lbs. 
water per H.P.-hour; theory of induction motors; electric 
traction statistics ; measurement of resistance by damping, &c. 


бо Se | „у 
Workhouse Work  Wanted.—The Councillor and 
Guardian for December 9th contains the following adver- 
tisement :— 
TO BOARDS OF GUARDIANS. 


CONSULTING ELEOTRIOAL ENGINEER, who 
has in hand several inatallations of electric lighting 
at Workhouses, will PREPARE REPORTS and SOHE MES 
for similer buildings upon moderate terms, Address— 
ELEOTRIOAL ENGINEER, 
c/o COUNCILLOR AND GUABDIAMN, | | 
29, Old Queen Street, Westminster, 


Need we ask why this is anonymous? 


Personal.—The Oourt of Common Council has appointed 
Mr. Н. L. Dixon, assistant to the Corporation electrical 
engineer, to the post of inspector of overhead wires at a 
salary of £208 per annnm. Previous to joining the Corpora- 
tion, Mr. Dixon was erecting electrical engineer for Messrs, 
Manlove, Alliott & Oo., Limited, Nottingham, and was for 
nearly two years mains foreman to the National Electric 
Supply Company, Limited, Preston. er 

Our New York namesake bas the following interesting 


` note :—' Among recent foreign arrivals in New York city 


are Managing Director Monks, Mr. H. F. Parshall, and Mr. 
W. E Baylor, of the British Thomson-Houston Company, 
London; Mr. A. K. Baylor, London ; Mr. R. W. Black- 
well and Mr. Н. Lomas, of R. W. Blackwell & Co., 
Limited, London. These gentlemen are visiting the United 
States to look into the state of the American electrical 
trade, especially with reference to export orders. Ех 

Oat of 33 applicants the Electricity Committee of the 
Eco'es Town Oounoil have selected Mr. James Moss, of Derby, 
tor the post of electrical engineer for the borongh.' 

Mr. Arthar Martin, the district manager at Liverpool of 
the National Telephone Oompany, has been promoted to 
be assistant superintendent of the northern province, which 
comprises Yorkshire, Northumberland, and Durham. Mr. 
Martin goes from Liverpool to Leeds at the baginning of 
the new year. | | 

Mr. Arthur E. Cotterell, who bas been for several years 
district manager in Birmingham for the National Telephone 
Oompany, Limited, has been promoted to the position of 
assistant озщ superintendent for the Midland pro- 
vince, The position which he vacates will be filled by 
Mr. J. W. F. Ashwin, who is at present distriot manager to 
the company at Edinburgh. — . А: | 
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An Electrical Fire.—In the Times of Tuesday last a 


letter, under the heading * A Remarkable Fire,” appears 


over the signature of Mr. Montague Orackanthorpe, Q.C. 
The writer graphically describes what must admittedly be 
' termed a sufficiently alarming electrically-caused fire. From 
the description given it appears that the ceiling-rose con- 
nection for the room below was the incendiary, and according 
to the explanations of “ the electrical engineer responsible for 
the wiring," and a “highly intelligent official " from the 
electrical department of the London County Council, by 
. Bome “unexplained mischance” (the fire itself having 
destroyed all direct evidence of its origin), the insulating 
covering of the wires must have become injured, and, in 
spite of the “safety” fuse, the resultant arc of short circuit 
7 ignited the inflammable surroundings. | 
“ Jerry wiring," or an imperfectly made or unsoldered 
joint could readily accomplish the result described. 
We do not at this moment criticise the icular wiring 
in question, but wish to point out that the publication of 
the occurrence will accentuate the pressing necessity for the 
simplification, better standardisation and unification of the 
insurance company and supply station wiring rules. Some 
course of action should be decided upon under which all the 
insurance offices will find it desirable to effectively second 
the efforts of the Institution of Electrical Engineers. 
. More attention must be given to the suitability of the 
material installed. 
Under the existing conditions methods of wiring which 

_ admittedly possess inherently а larger factor of safety than 
. obtains with wood casing have no proper official recognition ; 
nothing, in fact, beyond the arguments of their respective 
champions to enco their adoption and extended use. 
* Wood casing," on the other hand, gets specific mention, 
but as all are equally accepted and passed, a premium is 
virtually placed on the cheapest in first cost. 

This, again, means that low-priced material is fostered 
to the exclusion of the more expensive and probably more 
suitable, and the use of the cheapest material naturally calls 
forth the lowest cost and least reliable class of labour. 

Undoubtedly the general public demand “low cost" 
wiring, and there is a tendency to supply it, but the true 
interests of the public and our electrical industry are best 
served by providing for and encouraging the growth of that 
class of wiring which provides inherently the greatest safety 
and freedom from incidental trouble. | 


The Copper Market During the First Half of 
December.—According to the last issue of Messrs. H. R. 
Merton & Co.'s statistical circular relating to copper, stocks 
have fallen 1,867 tons since December 1st, while prices have 


likewise fallen 25s. per ton. The detailed fi are ag 
follows :— Total supplies, 14,617 tons; total deliveries, 
15,434 tons; shipments to America, 550 tons. Stocks 


November 30th. 25,765 tons; stocks December 18th, 24, 398 


tons. Price G. M. B. s November 80th, £78 15s.; ditto, 
December 15, £72 108. The supplies during the first 
half of December have been above the average, but deliveries 
have also increased in even greater ratio. In each case the 
increase is no doubt due to the approach of Christmas, and 
to the desire to obtain deliveries before the interruption of 

business by the holidays. | | 


LÀ 


Smoke Prevention at Hammersmith.—At the meet- 
ing of the Hammersmith Vestry on Wednesday evening it waa 
decided that, owing to the uncertainty of obtaining a con- 
tinuous supply of Welsh оса] for the electric lighting station, 
a set of Gregory’s patent smoke consumers be fixed to one 
of the Babcock boilers, so that in the event of the North 
Country coal having to be used, the smoke might be kept 
down as much as possible. The estimated cost was £18, 
and in the event of the * consumers" not being satisfactory 
after & month's trial, they will be removed by the patentees, 
and no charge whatever be incurred by the Vestry. 


Electric Shock Accident.—On 18th inst. a labourer 
employed at Mesers. Grandage & Co.’s dyeworks, Brownroyd, 
fell, and caught hold of an electric light wire, receiving a 
severe shock. He was conveyed to the Royal Infirmary, and 
detained there. | | 


Lecture.—At the Glasgow and West of Scotland Tech- 


nical College on 15th inst., Prof. Henderson, MA., D.Sc.. 


lectured on “ Electricity Applied to Chemical Manufactures.” 


Appointments Vacant.—A chief assistant engineer is 
wanted for the new electricity works at Gloncester, alse a 
cable jointer. See “ Official Notices " this week. 


Stealing Electricity—A Bill concerning the theft of 
electricity by tapping the wires has been laid before the 
German Federal Council. Ж i 


NEW COMPANIES REGISTERED. 


- Reid, M'Farlane & Co., Limited (6,428).—This com- 
y was registered in Edinburgh on D:cember 14tb, with a capital 


. pan 
of £7.500 in £5 shares, to acquire the business of Reid, M'Farlane 


and Co., of Glasgow, and to carry on the business of non-conducting 


composition manufacturers, &c. The first tubscribers (each with one 


share) are:—J. M’Farlane, 25, St. Andrew's Drive, Pollokshields ; 
Duncan M' Farlane, 58, Hyde Park Street, Glasgow, engineer; G 
M'Farlane, 25, St. Andrew's Drive, Pollokshields, clerk; D. A. 
M'Farlane. 58, Hyde Park Street, Glasgow, engineer; James 
M'Intosh, 58, Hyde Park Street, Glasgow, manufacturer; T. M'Intosh, 
58, Hyde Park Street, Glasgow, engineer ; D. Bmitb, 58, Hvde Park 
Street, Glasgow, manufacturer; and Mary M'Intosh, 15, West 
Clarance Street, Glasgow. The number of directors is not to b: less 
than three nor more than five ; the first are J. M'Intosb, D. M’Farlane, 
T. M'Intosb, and D. M'Farlane; qualification, 50 shares; remunera- 
tion of chairman, £400 per annum; others, £150 each per annum. 


. Registered office, 58, Hyde Park Street, Glasgow. 


—————  —OR 1 


SUPPLY STATION ACCOUNTS. 


THE accounts of the electricity supply 


Hanley undertaking of the Hanley Corporation show a 
Corporation rather remarkable result in connection with the 
Electricity revenue and gross profit. The total cost of 
Accounts, production per unit remains practically un- 


altered, but the revenue per unit has fallen by 
more than Ad., and this, coupled with about £100 increase in interest 
and repayment charges, shows a greater loss last year than in 1897. 
The curious thing is the appearance of a minus quantity in the 
“increase” column of the "general statement” against the gross 
profit item. К. 
The explanation is well known to those who have read the history of 
the fight between the local tradesmen's association and the Oorpors- 
tion on the question of rebate scale, and the method to be adopted 


in charging for electrical energy. An elaborate report was issued 


some months ago, defending tbe rebate scale principle, and with it 
we quite agree. Mesers. Lobley and Oowell, the borough engineer 


. and borough electrical engineer respectively, have done all that is 


possible to show the logical position taken up in this matter, but the 
traders have failed apparently to appreciate the advantages offered, 
or more than 2,700 lamps would have been connected during the past 
year, It is perhaps а pity that the correct method of charging was 
not adopted at the initial stage of the business. 


GENERAL StaTBMENT. 


1897. 1898. Increase. 
'Total capital expenditure . £51,004 £60,785 £9,151 
Number of units sold ... 351,762 474,247 122.485 
Number of lamps connected... 28,314 26,040 2,726 
Gross revenue ... . £6,520 27,715 21196 
Gross profit . £2,520 £2,420 — 2100 
Average price per unit sold ... 4:84. 3:794. — bid. 


The reason for the augmented loss is shown by the revenue state- 


ment, for it will be noticed that the operation of the scale has been 


to reduce the return per unit from 445d. to 39d., a greater propor- 
tionate ratio than could be afforded with an increase of 122,000 units 
produced at the approximately same rate as in the previous year. 
No doubt the results of the current year’s working will show a 
restoration to the old position, or even something better. It ought to 
be so, and one would only recommend the good people of Hanley to 


- look around them and see how the rebate principle has assisted con- 


sumers in other towns. 
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Ввукнов STATEMENT. 


* 


Gross. Per unit. Gross. 
Bale of current .. £6292 430d. £7,486 3794. — 5ld. 
Meter rents 150 10d. 215 10d. 2d 
Supply of lamps, &. M ade 14 014. + Old. 
Sundry se 78 "05d. s s 7054. 
Gross revenue £6,520 4454. 47,715 3 90d. — 55d. 


A total quantity of 551,259 units was generated. 118,494 units 
were used in 60 400- watt aro lamps; 4 500-watt aro lamps, and 69 
incandescent lamps, all for public lighting; private consumers took 
the balance of 355,753 units. The maximum load during the year 
was 460 Kw. 

Oost o» PRopvucrion. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. 


Coal and other fuel £1,008 68d. 21.398 71d. + 03d. 


baum ren dne 228 152. 881 17d. + 034 
Salaries and wages incurred 
in eneration and distri. 887 ‘60d. 1,208 61d. +014. 
ution, 
Repai d mainte t 
buildings, engines, bolera, | 992 67d. 1176 59d. — 08d. 
dynamos, &0. - 
Works’ cost .. 49,08 2104. 24,113 9:084. —054. 
Rent, rates and taxes T 357 244d. 653 „28d. + 044, 
Tan gemens ane зр P) 
oe; secretary, clerks, 535 864. 536 27d. — 00d. 
General нешше! 
— Е. s „ 9» Osd. +081 
n n | 
Other expenses ee : oe ee eee eee eee СЛ eee 
Total costs .. £4,000 270d. £5,295 268d. — 02d. 


In our analysis of these accounts last year (March 25th, 1898), we 
referred to the short period for which the loans were granted, and 
also quoted the then report where it reviewed the results of changing 
the rate of charge for energy. The engineering costs are not un- 
favourable, as there has been a marked rise in cost of coal, &., 


during the period under review, and when larger units of plant are 


started, unless consumers come on at a reasonable rate to fill them 
up the works’ costs in individual items are sure to suffer. As a 
result, we find the rises in coal, oil, &c., and wages, nearly balance the 
reduction in the case of repairs. Rent, &., is heavy, but manage- 
ment” remains the same, with a new item of nearly £100 for general 


establishment charges. 
Pnorrr STATEMENT. 


Interest on ae £1,156 
rest on loans "AA - 

Sinking fund for repayments .. T } £2,709 1316 

Net profit* .. — — аР — 189 — 412 
Gross profit. £2,520 £2,420 

* Deficiency charged to rates. Hu 
OITY NOTES. 
India-Rubber, Gutta-Percha, and Telegraph Works, 
Limited. | 


Tum thirty-sixth ordinary general meeting of the shareholders of the 
above company was held on Thursday, December 14tb, at the Oannon 
Street Hotel, the Hon. Henry Marsham presiding. 

The Онлтамлн, in proposing the adoption of the report, said: 
Gentlemen, you will have noticed that in accordance with the resolu- 
tions passed at the extraordinary general meeting held in July last 
the report and accounts now submitted are for a period extending 
over nine months, and that in the future our financial year will 
terminate on September 30th in each year instead of on Dacember 
31st as heretofore. This change has entailed some extra trouble to 
our staff for the present year, but from our experience we believe 
that even in this case the balance of benefit has been on the side of 
the new date. There is little doubt that the fall advantage of the 
change will be felt next year. In oom paring tho present balance- 
sheet with that presented at the yearly meeting held in February 
last, the only substantial differences to be noticed are due to the 
company at present holding a larger stock of raw material, From 
my remarks at the half-yearly meeting held in July last, you must 
bave gathered that your board in view of probable work had been 
purchasing larger quantities of gutta-percha than the immediate 
requirements demanded. It is well that we took this precaution, 
because since we bought, owing to an extraordinary increase in the 
consumption of this gam, the available stocks have seriously dimin- 
ished. In the profit and loss account debit side you will notice that 
in addition to the usual depreciations the figures include a deprecia- 
tion of the ss. International. During 
vessel, and as we made a loss in the salo we have 


company has been 


Per unit. Increase. 


, referred to а sub-committee for report : 
. amendments had been made, and the agreement has now been signed 


‚ to ob 


this year we sold the 
charged 


this loss against revenue. . The general business of the 
npa | fairly profitable, and the turnover. has 
exceeded that of the similar period, of 1898. In і 


we are encounterihg keener competition every. day, and it is much to 


be hoped that the prices of raw materials will not remain at their 


present high standards. Binos I. last addressed you we have been 
obliged to advance our list prices of certain goods, and it is probable 


that we shall have to make a further мше in other lines. Our 
electrical machinery department has been very busy, and, in addition to 
work done for our own factory at Silvertown, has completed installa- 
tions for several municipalities, amongst others, Leith, Canterbury 


and Greenock. As I am addressing you to-day the official reception 


of the work done by us at Hereford is taking place. At the half- 
yearly meeting I informed you that our ss. Dacia was about to start 
for the West Indies to lay a new cable for the International Ocean 
Telegraph Company of New York, and I have now to state that she 
sucoesafully completed her task. We have in course of manufacture 
about 1,000 miles of cable for the Commercial Cable Oompany. This 
cable will be laid next year between Oanso and New York. 

T B. W. SILVER seconded the motion, which was carried unani- 
mouasly. | 

The CHAIRMAN, in thanking the meeting for re-electing him as a 


director, said that recently he had had an opportunity of. visiting the 


works at, Persan, and, according to his judgme 


ment, they were in very 
good condition, and were doing very good business. 5 | 


South Staffordshire Tramways Company. Я 


An extraordinary meeting of the proprietors of the South Stafford- 
shire Tramways Company was held at Oannon Street Hotel, on 15th 
inst., for "uni Rae of considering the provisions of a conditional 
contract dated November 23rd, 1899, and made between this company, 
the British Electric Traction Company of the second part, the Bouth 
Staffordshire Tramways (Dessee) mpany of the third part, and the 
Mayor, aldermen, and burgesses of the borough of Walsall of the 
fourth part, being a contract for the sale to the Oorporation of Walsall 
of a portion of the undertakings of the South Staffordshire Tramways 
Oompany within the borough of Walsall, and for other үт 

Mr. W. Вомивѕ Scuustzn, who presided, said that the periods at 
which the various local authorities through whose areas the tram- 
waya run might (under the provisions of the Tramways Act of 1870) 
purchase the parts of their undertaking which were within their 
respective boundaries were drawing near. The proximity of these 
dates had caused the directors great concern, and they had, there- 
fore, assiduously devoted themselves to endeavours to find some 
means by which a futare interest in all or part of the 
South Staffordshire tramways might be retained for the share- 
holders of the company. The directors would have been glad 
if all the local authorities were willing to their 
of .purchase; but, unfortunately, there appeared to be 


. right 
a general desire on the part of the anthorities to purchase the 
lines, and so obtain entire control of their roads. me of the 


authorities appeared to contemplate subsequently working their own 
lines, but the South Staffordshire tramways depended absolately 
upon giving a means of inter-communication between different towns, 
and the directors were able, from their experience, to state confidently 
that the company's tramway system required extension rather than 
cutting up, and that it could not be profitably worked except by a 
central authority. Walsall appeared to have had the right to pur- 
chase a pie ce of the line at what was popularly known as old iron 
price 12 years after the granting of the provisional order, and without 
paying any compensation for goodwill and disturbance. The whole 
situation was complicated and fraught. with difficulties, and the 
directors thought that the agreement submitted to the shareholders 
offered an equitable solution of the question. The object of the 
agreement was to avoid litigation. They had obtained an inde- 
pendent valuation, and the result was that the plant, &c., was valued 
at £18,500. The resolution, seconded by Mr. Dawson, was carried 


unanimously. 


Calcutta Tramways ‘Company. 
Tum ordinary general meeting of the shareholders of this company 
was held at Oannon Street Hotel, Mr. E. О. Morgan presiding. He 


maid they bad been endeavouring to come to an agreement with the 


Calcutta 5 for the introduction of electricity. On Jane 14th 
last pourparlers took place with the municipal, authorities, and 
negotiations were renewed. The settlement of certain details was 
. Various alterations and 


and sealed. The delay in carrying out the arrangement had not been 
due to the board’s action, for they had done all in their power, even 
to the extent of yielding on points where they had a right to шапа 


firm, во that they might carry out the beneficial change with all 
. speed. Besides the agreement with the Oorporation they had a 


second agreement with the Government of Bengal in reference to the 
lines upon the Maidaun. For years past they had been endeavouring 
permission to double the line which runs from the end of 
Dhurrumtollah to the Kidderpore Bridge, and which is the direct 
route to the docks. Up to the present time this has been withheld, 
in spite of their representations as to the inconvenienca and delay 
caused by a single line, bat they had now obtsined the necessary 
consent, and a new agreement with the Bengal Government: on the 
same lines as that with the Oorporation was in preparation. The 


. double line and tbe electrical traction will afford the greatest con- 


venience to the business community, and will also be of great advan- 
tage to the company by enabling them to meet the growing 


^ ` traffic, to the. docks. They deemed it desirable some. months 
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back to make preparations to r 
forward with the electrical equipment as soon as they were 
securely placed in "position to do ю They therefore entered 
into a agreement with a first-class firm of con- 
ы who have successfull Ar out 
similar’ nature, by which they undertook 
ifications to the satisfaction of the 


10 per cent., which was to include all expenses for engin 
cost of the work is not to exceed a maximum sum—to be а sum 
named by the contractors and to before the definite contract 
is signed, subject to abatement should it be found on completion that 
the cost of materials and labour, plus 10 per cent., falle short of their 
estimate. They also undertook to maintain the lines for six months. 
They proposed to put themselves into a position to take advan 

the first favourable opportunity, by creating a new series of 4j per 
cent. debentures for £350,000. This included an amount nee for 
the i rodom pilon of the existing 5 per cent. debentures for £100,000, 10 
as to make the new itsue а first charge upon the undertaking. The 
cost of the electrical. St genes is an unknown quantity at the 

t moment, but it amount to a large sum of money, an 
besides this they deemed it needful to have a sum in reserve for ex- 
tensions ес will probably bs called for soon. There was a large 
field for profitable extensions. He then d to refer to the 
асна. revenues and other advantages which would accrue from 
electric traction. 


Electrical Copper Company. 


"Tum third annual meeting of this company was held on Wednesday 
at Abchurch Ohambers, E. O. 

Mr. A. Foutp (deputy chairman) presided. He passed a few 
remarks upon the report and balance-sheet, and said that the past 
financial year had not been up to expectations, but as they had to 
deal with the commercial a ion of a new process they реч 
proceed with caution and acquire experience prior to d RP plan 
оп а very large scale. Besides the difficulties associated 
до? of the process, the engines required for driving the рова — 

other portions of the machinery were not erected according to their 

tions, and this resulted in hindrances. They had had some 

culty in connection with their management, but the steps taken 

will prevent a recurrence of these diffi ulties. He hoped that the new 
plant would lead to satisfactory results. 

The report was adopted. 


The Afcican Direct Telegraph Company, Limited, 
—This company notifies that the coupons of the 4 per cent. 
debentures to bearer due January ist will be paid at Parr's 
Limited, Bartholomew Lane, E.O. Interest warrants on the 
tered debentures will be sent out on the 80th inst. 


Crompton & Co., Limited.—The directors have declared 
an interim dividend at the rate of 6 per cent. perannum for the half- 
year ended September 30:h, payable on January 15th. 


Eastern Extension Telegraph “oompany. — The 
directors announce an interim divided o 28. 6d. per share. 


TRAFFIO RECEIPTS. 


EE. De ber 16th, £86 Ts. за, December 16th, 1888 
q cem were [ 3 
aggregate lor tor half-year to date, 419, 


4199 65. 114. ; 
@he Bristol Tramways and Corringe Company, Cee 
week ending December 15th, 
pericéd, 1899, 49,560 0s, Bå. ; decrease, 4208 9. 
Tho Оу end Beuth London Raflway Oom m 
December 17th, 1899, тее 41,151; ' December 1 m3 E 
increase 471. Total receipts for half-year, 1999 Sr et A 
corresponding period, 1898, 294,838; decrease, 489. Miles 


961 1s. 44. 


Limised.—The 
„ 


ber 16th, 1898, 4136 ah E December pd 
29,704 176, а. —— TIR 9 . tue аве 21,038 
4,510. Number of впр wee 


Se care 


Halifax Jeb. 1886, Tramways. — The reosipte for the week ending 

r^ nigro 17th, 1899, were £491; December a js 1808 =~ 2287; a tree 
amber of cars, 1899, 98; р 10. То 

re it man 1898, trom June Win, 1890, 46,68 


open, 12; 
mee Шерон Overhead Balway Compas segura tor Iho wosk sating 
December 1 1999, amounted ar yr n : corresponding 
41,824 ; ei, 4108 ; total e Lor bali: -year to date, тотай т 
The South Seaffordshire Tramways мує сену тке receipes for week 
December 15th, 1800, were cember 16th, 1808, £608 4s. lå. i 
. 488,178 із, 4d; 1898, 281,559 17s. 94. 


{ 


STOCKS AND SHARES. 


Wednesday Evening. 
Ir is а dismal duty that we have to face this week. There is but one 
way which stocks and shares have moved, and that is downwards. 
Nota single rise brightens the melancholy aspect of our lists, and the 
worst part of the situation cannot be seen by a reference to the prices. 
Most of the quotations have become altcgether nominal, and a seller 
of any amount would find it impossible to get rid of his stock, even at 
the lowest price that is named. Within the last few days no small 
quantity of pawned ” secarities have been thrown on the market— 
securities, that is to say, which have been taken up by bankers for 
their customers on a margin, and which the latter are forced to 
realise when they can no longer keep up the requisite amount of 
margin required by the bank. The serious news concerning General 
Baller's reverse at the Tugela River had a most depressing effect on 
all the markets of the Stock Exchange, and the semi-panic which 
broke out in the speculative departments rendered even the 
strongest sections sensitive. Then, tod, Consols are under par, 
which they have not been since 1894, and the talk of a huge War 


Loan has naturally reacted unfavourably upon all the markets that 
are affected by the state of money. 


Jobbers in the supply section have marked down prices 
103, at a time when never a share has changed hands. It is 


feared that Metropolitans in large numbers might be thrown on the 


market, and the prics has been lowered as an intelligent anticipation. 
It is hoped that the company may muddle out” of its difücolty at 
Willesden in course of time, but the trouble, evidently, is not over 
yet. Chelsea Debenture stcck is quoted ex dividend, and if we add 
the distribution to the price, a rise of } is the resalt. Which, after 
all, is something to be thankful for. Blackheath and Greenwich 
Ordinary are $—1. Bournemouth and Poole are quoted аё 12 to 13, 
ex the right of application for the new shares, and the Preference are 
10 to 11, also ex rights. Oalcatta Electricity keep firm at 6f, and 
Oxfords are nominally 7. 


In the telegraph market the principal fall has occurred in 
Eastern Ordinary, and the drop was accelerated by the 
news of the fourth breakdown of the South African cable 
since the commencement of the war. Chinas are duller, but 
have not suffered to the same extent in proportion to Hasterns. 
The American stocks are fiat, owing to the financial crisis 
in New York. All the official bolatering up of credit was, after all, 
unable to stay a panic in which money has been lent, within the last 
fow days, at the rate of nearly 200 per cent. per annum. Brasil Subs. 
are ex а dividend of 3s. per share, and allowing for this, the price has 
only relapsed 2s. The Trust Company's stocks have suffered, Globe 
Telegraph Preference the most heavily, owing to a persistent effort 
to sell shares in a flat market. Nothing is now said about the new 
cable; in fact, all new enterprise, for the time being, is completely at 
a standstill. National Telephones are weak, the Ordinary shares 
being now quoted at par (£5), and the Third Preference have 
also declined. 


In the traction market the electric railway stocks have fallen all 
round. Oentral London Ordinary and Deferred half shares are each 
i down. Ойу and Sonth London Ordinary has lost 2, and Waterloo 
aud City, 1 point. For these changes the crash in Oonsols is mainly 
responsible, it having caused a serious tumble in home rails generally, 
electrics proving no exception. British Electric Traction have been 
offered at 15] without finding buyers. The dealers declare that they 
bave more shares on their books than they want as it is. 
Argentine trams are 32; Blackwood and Fleet wood, 18; and the 
new Tramway's Union keep in the neighbourhood of 301. ‘Potteries 
Electric Traction are 12, the Preference, 10 to 11. 


This is no time for selling. In many cases prices are at the lowest 
level of the year, and investors are growing frightened as they see 
their securities dwindle away in price day after day. They rash in 
to sell, and by their action only accentuate the weakness of the 
market and obtain a most unsatisfactory price themselves. It must 
be remembered that the Transvaal war does not affect the carrying 
power of an electric railway in this xingdom; it has А good effect 
upon telegraph companies; it influences only to a very small, very 
indirect degree, the profits of an electric supply company. The best 
thing that can be done now is to “see the thing through,” if the 
investor's list is made up of sound stocks. Prices may go lower yet. 
We are inclined to think that they will before the New Year is with 
us, bat there is no cause for alarm to genuine holders of solid securi- 
ties, and they should not for a moment entertain the thought of 
sacrificing their stocks at such a critical time, when six months hence 
will probably see a very different complexion upon everything. 


Anglo- ` 


— , 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


124,400 African Direct Telegraph, 4 % Debs. eee өгө өзге 100 —104 100 —104 eee 
25,000 Amason prelegraph, h, shares TT eee 8 — 4 8 == 4 e 
125,000 do. 5 x, Debs., ; Nos. 1 to 1,250 Red х=й um 85 — 90 see ган 
906, OU Anglo American Telegraph eee eee eee [Ij eos" 8 63 T 66 65 еее 
8,047,220 до. A Pref. [III [III [II] ` п at 1164 E 118 —]115 116 1131 
8,047,2301 Do. do. erred... ees ve ess A 154— 16 16 15i 
206,151 Brazilian Submarine Telegra h eee [T] [I eee иза id 141— 142xd 
i 75,0001 Do. do. 5 р Debs. 2nd series, 1908 TT eee se 107 е 107 —111 eee coo 
44,000 Commercial Oa Nos. 1 to 46, T) TY) ees coe 4 9 eee 2 — 8 2 — 8 toe eee 
10,000,0006 Oo ан 8 95,1198 —202 |198 —202 5 Bes 
1,882,528 Sterling 500 year year 4 96 Deb. Stock Red. ' eee .. |108 —105 |108 —106 1038 | 102 
224,850 быды: Telephone quon and Manufacturing 4 i 
16,000 Cube Telegraph ... eee eos eee eve 84— 94 — 93 958 
6,000 Do. 10 % Pref. eve вее ees Tr m 19 — 20 19 — 20 
12,981 Direot 0 eoe 00 see eee 4— 5 4— 6 
6,000 Do. ys 10 Cum. Pref. TII eee 9 ЕЕ 10 9 — 10 * 
30,000 Do. a Debs. eee 006 [Ir 108 —107% 108 —107 
60,7103 Direct United е Cable ecc ве ҮГ 11$— 121 112— 12 
120,000 | Direct West India Cable, 43 9 Beg. Deb. i. 1—14 101 —104 |... |... 
4,000,000 E Ord. ee ee eve ° 150 —155 145 —150 154 145 
1.100.000 Do 81 " 98 —101 | 98 —101 100 | 99j 
э 5 Y Debs le August, 1899 € ‘ai ae sak ses ee 
1,493,265: Do. 4 $ Mort. Deb. Btock Bel. n5 —120 (n8 —120. lig | 1164 
260,000 | Eastern Extension, Australasia, and China Telegraph ies 15 — 158 | 14j— 15] | 15 143 
16,200 { Do. 6% (Aus. als Bub.) 1 евр et red. | 296 99 —108 | 99 —108 duc dioses 
54400) Do. do. Bearer, 1 060. 8,9/5, 4.86, 100 —108 100 —408 | ., 
530,000 116 —121 116 —121 121 |116 
85,100 6 * ead Bonth Avon African ioan Telegraph, б б Mort. Deby ` 99 —103 | 99 —108 a 
4, АД, Ро. do 0. to bearer, 2, 864 to 6, 100 —108 100 —108 TY [TT] 
200,000 ME S 4% Mort, Debe. Nos. 105 ‚00, red. 1900 101 H4 , 101 304 101 | — 
000 4 Mt. Debs. (Mauritius Bub 1 000 101 —1 101—104 sau 
180,237 Globe Ts xus Trust | & Bui ies а eae 111— 113 | 10$— 114 118 | 107 
180,043 du cee eee өөө 1 = 153 143 — 15} 158 144 
150,000 . 0 „ | 81 — 38 | 81 — 33 31$ 
86,300 Намак and Bermuda a Sari Mort Debes } 100 . [100—128 100—108 | «| oe 
17,000 European Telegraph eee "TT! acm ТТ 48 — 53 48 — 52 0 eee 
100,0 UU London Platino-Brezilian 0 Debs. eot eee 106 —109 106 —109 eos eee 
71,000 Montevideo Telephone, Limited, rd., 08. 1 to 71,000 [III i Haw i eee eee 
400,000 National таг 1 to 499000 а зара 5 A 5 5 $| 4 
9 to eee eee eee eee == TES 
15,000 Do. 6% Cum. lst Pref. .. —. . ue 4—15 |14—15 | ... 
15,000 Do. 6 % Oum. nd 14 — 16 14 — 15 
260,000 Do. 5 ue re MILD 61— 5 = 
1,890,471 Do. 5 Deb. Stock Red. 8 100 —102 |100 —108 101 | 1002 
17,504 | Oriental T an , Nos. 1 to 171,604, . i— 1 
100, 0007] Pacifin and European Tel., 4% Guar. Debs., 1 to 1, 102 —105 102 —105 


11,889 Reuters ooe eee 606 LIIS eee eee eee 


West Coast of America, 06 190,000 and 18,001 268,000 


80,008 1 1 eee 11) 
160,000} Do. do. 4% Debs., 1—1,500 Bros. Bub. fel 103 —105 |102 —105 5E ane 
889,031 | Western and e 1 Stock Red. ... 


Panama ph 00е eee eee eee 
84,568 Do. do. do. 6 95 Oum. 1st Pref. ... 


91— 93 94— 92 soc е 
4,009 Do. do. со. 6 Oum. 2nd Pref. ooo 84 71— 83 eee 
0001 ., Nos. 1 to 1,800 106 —109  |106 —109 di 


80, Do. do. um ga 
188, 1001] Western Union of U.B. Tai Ф Ster. Bonds ... 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Bleo. Lt. Sup., Ord., 101 to 19,761 6% | Ta— 8i 71— & 
12,000 P. E 4 Ф Oum. INT) eee 9 — 10 9 — 10 
80,000 | Oharing Oross and Strand 1 ieetricity В uppy ... 8 % 10 — 11 91 — 103 10 91 
20,000 05 = do. do. Nos. 30,001—50, 000 " о 94— 104 ee 
30,000 къай ‘lect 8 poly, Ord „„ 6% | i am 
u 9, ? ese eee eee rr) тта Ттт е 
100,000 1 Deb. Red. 111 —118 109 —111 xd . 
А 6 1—12 |10—11 là 
ee e 6 13 — 14 13 — 14 


бао oi Loo & Brush Prov. Bleo. Ltg., Ord. 1—40,000 


Do. do. do. 6 Ф Pref., 40,001—60,000 6 % | 18 — 14 13 — 14 
Do. 4% Deb. Stock, Prov. Certs (all paid) Rd. эз 111 — 114 110 —118 
Edmundsons Elec. Oorp., Ord. Shares iss 79, 5 — 54 47 — 5 
London Electric Supply боры, Limited, Ord. ee — 3 21— 2i 28 
ре o% Pref. 6 V — 6} 6$ — 6 
do. 4% ist Mt. Db Rd. . |104 —106 102 —104 xd 


Al Electric Supply, 101 to 62,500 i v 5 Ф | 136— 14} 13 — 14 14} 1833 


Nos. 62,501 to 85,000 . 184— 1 18 — 14 
Do. First Mortgage Debentare Bock 117 —119 117 —119 
Notting Hill Electric hting 164— 163 1 164 
Bt. James's and Pall Mall Electric Light, Ord 144 154 — 164 15 — 16 153 
Do. do. ее» 20,081 to 40,080 9— 95 | 9— 93 
South London We Sapp y, Ord. ee eee eee . seo 44— 43 44— 43 eee ees 
900 | Westminster Electric — Ova, 101 to 80,000_ ie 5 9 |12 Ф 1295 | 14 — 15 134— 144 | 184 13} 
* Subject to Founder's Btock Exchange. 
Unless otherwise stated all shares are fully-peid. тае prods bel veed as capital 
Dividends marked § are for X Year conaiating of Rr ы 


National Electric Free Wiring, 10s. 


t Quotations on Liverpool Stock Exch 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
‘ Stock 
Present АМЕ or Dividends for QS 
1896. | 1 
60,000 | Aluminium '* A" shares, Nos. 1—60,000 ... jus к 1110 $ 10% 21— 3} 21— 8} 
90,000 Do. 4} 95 18 Mort. Deb. Stock Red. eo. |Btock| ... T 95 —100 95 —100 
80,000 | British осе Traction 181 sbs 6 %| 164— 17 15 — 16 
.. 80,000 Do. сн - Cum. Pref. 80,001—60,000 IO L5 ih *. | 13 — 184 12 — 13} 
200,000 Do. erpetual Debenture Stock . Stock € .. |126 —129 |125 —128 
40,000 | British Ж, Wire ny ds 1 to 40,000 я 51 а we |114— 124 | 114— 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 . БЛ Wm T di 6$ 61— 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8 nil 3 5 $ li— 2 1ł}— 2 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 214% 6 6 23— 28 21— 
125,0001 Do. do. Perp. Deb. Stock s. [Stock] ... - .. [L10 —115 |110 —115 
50,000 Do. do. 2nd Deb. Stock Red. Stock . 104—107 [104 —107 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 10 0% 13% 15 5 * 13 — 14 124— 133 
20,000 Do. do. 5 95 Cum. Pref. ud 5 54— 6 — 6 
90,000 Do. do. 4j % 1st Mort. Deb. Stock Red. Stock 113 —116 |113 —116 
85,250 | Central London Railway, . Shares iss » a ae 101— 10$ 93— 10} 
178,308 Do. do. do. £8 paid s | 10 à ИР 
61,083 Do. do. Pref. half-shares us 5 M. Б} 44— 5 
71,447 Do. do. Def. do. ‘ i 5 51— 4ф— 5 
630,000] | City and South London Railway  ... Stock 1%% 18% 24% 61 — 59 — 62 
37,000 | Do. do. Ord. shares, Nos. 22, 501 to 60, 000 + 34— y 384— 44 
82,098 N & Co., ui 1 to 32, d T re 8 84— 4 33— 4 
о. 5% Ist Mort. А bs., 1 to 900 0 
100, 000 { £100, and 901 to 11,000 of £50 Red. eee s.: TII TID 100 —103 100 —108 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 ра.1%о 99,261 5 6 6 2— 24 2— 23 
17,139 Do. do. do. ** A" Shares, 01—017, 139 5 ef 6 @ 6 84— 4 84— 4 
844,028 Ро. do. do. 4 95 Deb. Stock Rede.. 100 Te S. | 95 — 97 95 — 97 
112,100 | Electric Construction, 1 to 112,100 ... ese - 2| 5 Ф 6 6 & 2 — 2} 2 — 21 
25,000 Do. do. Cum. Pref., 1 to 25, 000 . A1 7 7 7 22— 3} 2ł— 8} 
140,300 Do. do. Perp. lst Mort. Deb. Stock . Stock m . |104 —107 104 —107 
91,196 | Elmore's Patent T Depositing, 1 to 70,000 ... ves S S si M # — i— 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 uw ee | 7 7 7 10 — 12 10 — 12 
80,000 | Henley's (W. T.) Telegraph Works, Ord. ... oe - 5 | 10 12 14 12 — 13 12 — 13 
15,000 Do. " do. % Pref. сй 7 7 5 — 5 — 
50,000 Do. do. do. 4 Mort. Deb. Stock.. Stock 44 44 .. 111 —114 |111 —114 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 5]. 1301320 10 10 Ф! 21 — 22 21 — 22 
800,000 Do. do. do. 4 95 Ist Mort. Debs. | 100 |>... ке .. 10—04 100 —104 
87,500 Liverpool Overhead Railway, Ord. ... E asl 101-94 34 8195| 8 — 9% |8H— 8 
10,000 |f Do. do. Pref., £10 paid eee we A 5 5 134— 131 134— 13 
87,850 Telegraph Construction and Maintenance . . | 18 | 16 15 15 36 — 40 86 — 40 s 4 
150,000 Ро. 4 % Deb. Вав. Nos. 1 to 1, 500 Red. 1909 ... 100 ТА * 1108 —106 103 —106 T ses 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... 5 , 9 — 10 9 — 10 — 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 - 54— 6 54— 6 ay paw 
540,0001 Waterloo and City Railway, Ord. Stock a 100 8 %101 —104 |100 —103 Ji vee 


t Unless otherwise stated all shares are fully paid. 


Dividends marked § are or в year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. 
Brompton and Kensington, 4495 Debentures of £100, 104—107. 


paid, 


8- 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—19. 
do. 


Do. 


Pref. (£10 pd.), 10—11. 


Smithfield Market Eleotrio, 1—3. 


* From Birmingham Bhare List. 


CHEMICALS. &o. This wash, | Last week, greed METALS. &o. (continued), This week. | Last n or Dec. 
ree Le TREE ID Уу, oe Н 
f Ebonite Rod T per lb. 8/- EAE / 
а Acid, = her aaa per owt, 6/- Mt А f _ ж Sheet А per lb. 6/- Фуу 
a „ Nitric ae per owt. 22/- . ° 9 Copper Bere per ton £85 > eee 
a " о. B per owt. 82/- B2 ы se 9 Wire (basis price) ee per Ib, ro » ami 3 
a „ 1 per owt. 5/6 5 / А 9 » Sheet .. per ton 7. EP ol 
a Ammoniao, 8 r owt, 40!- 40/- 9 Бод T per ton £85 #7412 
4 Ammonia, Ма; (crystal) . per ton £29 £29 n German Silver Wire > per lb. 1/6 "P ai 
> per ton £27 £27] h Gutta-percha, fine 5% per lb. 7/- 75 AJ 
а Bleac powder 58 per ton £61 £6 10 h indie-rubber, | Para fine . per lb, | 4/64 to 4/74") 4/63 to 4/74 v 
a Bisulphide of Carbon .. per ton £15 £15 í = Charcoal Sheets .. per ton £18 £18 QN C LN 
a BOTAZ  .. .. .. per ton £16 10 £16 10 í Pig (Cleveland warrants) per on 64/6 1/10 дее, 
a Benzole (90 la) ев per gal. 7/- 7/- $ oj rgings, according tosize per ton | From £11 92 
a „ (50/90 °/.) г gal. 5/6 5/6 („  Borap, heavy "я . рег ton 50/- to 55 / ts 
a Dope Bulphate.. per ton £25 10 £25 10 e ire Le qe No.8.. per ton £14 5 * 
a Lead, Nitrate per ton £25 g Lead, English Ingot .. per ton £17 10 m» 
a „ White Huge per ton £81 £81 9 ^ „  Bheet per ton £19 АГ 
а „ Peroxide .. per ton £27 10 £27 10 m Manganin Wire No. 28 per Ib. 8/- .. 
a ecd бее ыч Bpirit per gal. 2/9 2/9 g Mercury r bottle £9 12 6 т 
aNa Aer Bolvent (90 % at d Mica (in original cases), small per Ib. to eor AL 
1 ег gal. Б/Е 5/6 ae и » „ medium per lb. 1/9 to 2 oe, ok 
a Potash, енд. in casks.. per lb. 44d. 414. +. inc. d » large per lb. | 8/6 to 7/6 ee 
" aM" Caustio (75/80 ЧӘ per ton £24 £24 25 p Phosphor Bronze m castings per lb, | 1/1t011/4, T 
B Bisulphate per ton £85 £85 р ed bars & rods per lb. | l/1$01/4 | I/lto es 
a Shellac . per owt 68/- 68/- p 110 str'p & sheet per lb. 1/24 | From - 
a Bulphate of "Magnesia . T .. per ton £4 10 £4 10 0 Platinum vá -— per oz. £8 11 £8 a> 
a Bulphur, Sublimed Flowers .. per ton €6 £6 p Silicium Bronze Wire .. per lb. | 104d. to 1/ | 104. a val 
a ^ Recovered A .. per ton £5 10 £6 10 Steel, Magnet, acc'd'g to desc'y'n p. ton £15 | to ee 
a Lum tot per ton £6 £5 { Steel, apn, in Pere BE £58 £58 .. 
a Boda, Caustic white 70% .. per ton £7 10 £110 g Tin, bloc | per ton |£124 5 nom.|£124 5 х 
Crystal per ton £8 £8 $9 a toll - ө per lb 1/7 - 
S à е, casks per lb за, 834. n vbt vigi gen to 16 З рег lb 1/10 . 
p te ti - friction Metals— 
METALS, &o. “White Ant” brand £40 to £10 | . ы 
Aluminium Wire, in ton lots.. per ton £224 £224 і Yarns, Cotton, Single 101b, bundles; pr rb. 7314. 7 as E 
Bheet, = ee lots. ber ton £191 £191 . j » Best Fax. V lòn per 1b. bd. l .. 
Babbitt's metal їп per ton | £70 to 2125 £90 to £160 dec. „ Hemp, 8 ply 10 ‘Ibs. per lb. Bid. .. 
Brags (rolled me $10 12" basis per lb. ва, ва. j Š » Russian, 10 lbs, ete lb 43а. А os 
c „ Tube (brazed) .. per lb, 10d. 10d, j „ Jute, 180 lbs. rove ка ton £14 £ as”? 
» Wire, basis per Ib. 81d. | 8а. | k Zino, Sheet (Vielle Montagne bad.) p.t. £248 nett. £925 15s. dec. 
Quotations supplied by Quotations supplied b | Quotations к su "3 
a Messrs. d. Boor & Co. | f The 5 Gutta-Percha, and | kM eda Xshby, Limited. 
b The British Aluminium Company, Ltd, | Telegraph Works Company, Ltd. | m Messrs. W. T. Glover оао, Lid. 
c Mesers. Thos. Bolton & Bons. | Messrs, Tara ames & Bhakspeare, n Messrs, P, & Boni, 
d Messrs. F. Wiggins & Sons | Messrs, Jackson & Till. o Messrs, Johnson, Matthey & Co, Led, 
e i Messrs, & Lowe, » The Phosphor Bronse Company, Гад, 


Bank rate of discount 6 per cent. (November 30th, 1899). 


a ese -——-——- 


MARKET QUOTATION 8. Wednesday, December 20th. 


i Mesere. Henry O. Yeo а Оо, 


Knightsbridge Electric Lighting, ay 


Ke n and Knig Ordinary 
£5 (fully paid) 12—13; lst Preference Cumulative 6%, £5 
8 ТА enl jy is. E olio". 104—107. Dividend, 


ае ток District ИРУ Pref. (£6 pd.), 6—6} xd. 
T. Parker, £10 (fully paid), 183. 
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METHODS OF SUPPRESSING AROS IN SWITCHES, 
FUSES, &с. 


By Hammer Кпвовн Soorr, A. M. I. O. E. 
(Read at Manchester, Tuesday, December 5th.) 


(Continued from page 982.) 


Choking Coil on Alternate. Current Switches —Regulating switches 


tomatically comes into circuit by means of a double brush at 
each јатар from contact to contact, annibilating arcing as effectively 


Fig. 12.—ArLTERNATING Осввимт REGULATING BwiTCH, WITH 
Onokma Corm. 


as does the magnetic blow-out. The small resistance used in 
continuous current regulating switches is not nearly so effective 
as the ch coil in the alternating current switch, because 
of the latter having a mass of soft iron entering into its con- 
struction. Fig. 12 shows the arrangement of such a switch for a 


transformer. 
Use of Electrolytic Celis.—1It is interesting to note that part of an 
alternating current wave мате suppressed by the employment of 
electrolytic cells. M. Adolph Miiller, of Hagen, Germany, been 


out some work on these lines, and he advocates a method of 
preven sparking 
ment of уно 


Fia. 124. 


to connect up the two contacts, c; and c, As soon as the lever 
touches contact o, the battery р is polarised to the terminal tension of 


the current source D. Ourrent is thereby reduced to sero, thus per- 
mitting the circuit to be broken without sparking.* 

The arrangement can be used for interrupting or b  alter- 
nating currents, tho polarisation batteries being made of small 
capacity, so that the condition of their charge can follow the 
change in the E.M.F. of the current source quickly enough to at any 
moment bring the sum of tbe latter and of the opposing E.M.F. of 
the consumption apparatus to zero, thereby stopping flow of current. 
The idea can be applied to stop sparking on a commutator operating 
synchronously with an alternating current, as in the Ferranti rectifier. 
In alternating current work the polarisation battery could be replaced 
by a condenser, bat it would hardly be as mechanically reliable as the 


battery. 

The cells may be made up of steel plates immersed in potash lye, 
or simply lead plates in sulphuric acid. 

This, and, to some extent, the choking coil method just mentioned, 
are aps | е ыыр, because the idea is to prevent an arc forming, 
whereas in all other cases we have so far considered the aro first forms 
and is then suppressed. 

In this connection it may be of interest to briefly refer to several 
methods of preventing arcing in continuous current circuits which 
surround an iron core. | , 

When a dynamo or alternator field winding is awitched off, the 
magnetisation at once begins to weaken, aud the change in the 
number of magnetic lines induces an E. M. F. tending to maintain 
the current in the same direction, and at the same strength as before. 
This induced E.M.F. may bs many tímes greater than the working 
preseure, and so be liable to pieroe the insulation ; it is therefore the 
practioe in shunt wound dynamos, particularly, to short circuit the 
field winding through a resistance (sometimes only the armature and 
& group of lamps) when shutting down. In this way current con- 
tinues to flow ugh the оой in the same direction, and the demag- 
сага being thus delayed, the induced Е.М.Е. is reduced within 

© limites. 

The flash on opening a field magnet circuit may be much reduced 
by building the coil on a sheet former, the copper making 
electrical connection all round the pole. This method was used on 
some of the first arc lighting machines built in this country. 

Another most effective method of preventing arcing ander such 
ciroumstances has been recently introduced by Messrs. О. L. Bucking- 
ham and E. Germann. They merely wind on the various layers of 
the coil in one direction only, that is to say, each layer starte from 
the same end of the former. In telegraphy it has been known 
for some time that sparking at the key of a local telegraph circuit 
can be lessened by winding the electro-magnet with two wires con- 
nected in parallel. Ba m and Germann's method is a develop- 
ment of this idea, and the 


arcing prevented by this means, it 
follows that there is much less liability of the insulation being 


Pant II.—F'osES. 


Fuses, and especially switch fuses, which have recently come so 
much into use, form а distinct class of apparatus, and a few remarks 
thereon may be of interest. 

Mordey Dust Fuse.—It is an axiom in the construction of high 
tension fuses, that both from the point of view of safety in handling, 
aud also in order to ensure blowing at the right moment, the wire 
obvious, however, that the mere enclosing of 


must be enclosed. It is 
ight tu 


Fra. 18. 


in а glass tube, and passes through а marble dust and 55 
at each end, this insulating filling preven e aro 
tra outwards to the contacts and absorbing the volatilised 
motal. r large currents it is used as a shunt to an ordinary fuse, 
the arrangement being such that the final break occurs between the 
two pallets of marble dust. 

The Berend Switch Fuse consiste of a long papier-mdché tube about 
1} inches in diameter, j inch thick, and 12 inches long for 4,000 volts. 
Ivis fitted at each end with gun-metal hatchet contact pieces to which 
the fuse wire is soldered. Before placing in position the tube is filled 
up with sand, the papier-máche tube being perforated in several places, 
and the holes covered with tissue paper, so that when the fuse blows 
the paper is charred and serves to draw the attention of the attendant. 
To re-fuse, the metal ends are unscrewed and a new wire soldered to 
them. When the fuse blows, it is probable that as the vaporised 


* Some few years ago Prof. Perry suggested the use of lead plates 
in dilute sulphuric acid in connection with two parts of a brush to 
prevent sparking on dynamo commutators. Something of the same 
sort was also s din connection with the experimental line af 
Wolverhampton on the Wynne surface contact system of traction. 
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metal is many times greater than the volume of the fuse, there is 
а powerful tendency for the vapour to rush out from the space 
originally occupied by the fuse wire. The sand being porous, the 
vapour therefore easily penetrates it, and dividing up into numerous 
small streams of vaporised metal, the desired effect of breaking up the 
vapour is effected. 

e reliability of the fuse would probably be increased if it had 
an air space round the wire at the centre, as in the Mordey fuse. 
Being closely surrounded along its whole length, ita maximum 
carrying capacity is liable to change according to the length of time 
the fuse is in circuit, gradually bscoming less as the surrounding 
material is heated. Obviously, a fuse which, when hot, would be a 
protection, is not so efficient a protection when cold. The use of an 
air chamber modifies this defect, because the confined air is so much 
less a conductor of beat than is the sand filling. 

The D. and W. Fuse—a similar arrangement to Mordey’s—is a good 
deal used in America, and has recently been adopted on the Central 


Fic. 14.—Bates Switon Fuss. 


siderable velocity at either end and so splits the arc in two, A Mr. 
G. F. Curtiss suggested using an open ended fuse in America ав 
early as March, 1891, and those who visited Switzerland recently 
me bave noticed that the same idea is very extensively employed 
еге, | 
‚ The Fowler (Hall and Fuller) Switch Fuse has a porcelain handle 
timilar to the above, but each fuse wire is in this case closely sur- 
rounded by two lengths of asbestos sheathing, the whole being 
further protected by a glass tube. The fuse wire is placed in the 


Matt Ñ 
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Fic. 16.—FowLz& (HTT. Fur AR) Switch Fuser, 


asbestos by attaching it to the hemp core which Ча then withdrawn 
and the wire takes its place, see fig. 15. The asbestos is slightly 
porous, and this together with its incombustible nature helps to 
quench the arc. 

Thomson-Houston Fuse.—The British Thomson-Houston Oompany 
use a somewhat similar arrangement, tha fuse wires being stretched 
tight between two fuse blocks, and each wire simply enclosed in a 
thin rubber tabe. When the fuse wire melts, the intense heat causes 
a heavy sulphide gas to form from the sulphur in the rubber, and 


this reduces the arc. Although the wires are entirely out of sight 
the smell is sufficient to indicate where they have melted. This fuse 
has been used by the City of London Company for come time, and is 


well spoken of. 
(To be continued.) 


ALUMINIUM AND ITS USES AND TREAT- 
MENT IN ELECTRICAL ENGINEERING.“ 


By J. H. HENDERSON. 


Ix the first ‚ 1 have to say that although the substances from 
which alu um is extracted are widely diffused in nature and are 
in great abundance, it is only the last 10 years that have seen com- 
mercial and industrial success in the extraction of it from them. 

The agent which has produced this success is electricity—the 
electrolytic extraction of it from its ores. This is how electrolysis 
produces it (by one successful method) :— 

In а metal carbon-lined crucible having two carbon electrodes, one 
1 acts as anode and the other as cathode, are put the following 
i ts:— 


Fluoride of calcium i . . 294 parts by weight. 
Double fluoride of cryolite *. 491 i 
Fluoride of aluminium ... .. 845 й 


To these add 3 to 4 per cent. of а suitable chloride; for example, 
calcium chloride. To this add alumina sufficient to form a very stiff 


mixture. 

Before electrolysis can begin the above are fused by means of heat, 
which should not exceed 1,210° F. The heat is obtained from a 
furnace heated by gas, coke, or charcoal, care being taken that no 
gases from the furnace enter the crucible. The bath fused, the 

are dipped into it, the current switched on, and the metal 
is gradually deposited at the rate of 1 lb. of metal (in the best and 
largest of the crucibles) per 5 ж.н ».-hours. 

The pressure required is 6 to 8 volta ata current density cf 14 
amperes per square inch. The metal from time to time is removea 
from the crucible by means of a siphon or a ladle, care being taken to 
remove as little of the haloid salts as possible. There is another method 
of extraction, equally successful, but also more economical. 

In this other method a set of similar ingredients are placed ina 
crucible having one or more vertically movable carbon electrodes, 
which are used as one or a collective anode respectively. The crucible, 
though lined principally with carbon, has some metal exposed to act 
as a cathode at the beginning of the process, this is to generate heat 
enough to fuse the bath, after which the anode is placed so that the 
extracted aluminium acts as а cathode. The molten metal is from 
time to time run out of a tap hole into a mould, and thence cast into 
ingots, or granulated by being poured into cold water. The same 
particulars as to results apply to this crucible furnace process also, 
except that not nearly so much of the bath is wasted in it, and the 
metal needs less purifying when molten. There is also no loss of 
time and money from the use of gas, coke, or charcoal, and of an 
extra furnace in this method. 


PEOULIABITIES OF ALUMINIUM AS AN ELECTRICAL CONDUCTOR, 


There is first its lightness. It is, roughly speaking, about three times 
lighter than copper. By way of illustration: if a given diameter of 
copper wire weigh 1 cwt. and a certain length the same diameter of 
aluminium wire weigh 1 cwt., it will be found upon measurement 
being made that the aluminium wire is just over three times the 
length of the copper wire. 


ALUMINIUM IS NOT 80 GOOD a Оонростов AS COPPER. 


leg. the above illustration it would require nearly two-thirds 
of the aluminium wire to be melted up again and drawn into wire 
having the same length as the copper wire, but a very much greater 
diameter saa the copper wire to give the same conductivity as the 
copper ; 

Irs INCORBODIBILIT?. 


Aluminium is incorrodible indoors. It is almost incorrodible in 
the outside atmosphere. When exposed to moist air a slight harmless 
oxide of alumina is formed, discolouring it a little, but protecting it 
from further corrosion. Steam and flue gases, алаш терет 
any of the acids, strong or dilute (except hydrochloric acid slightly), 
do not affect it in any way; the alkalies alone affect it, hot caustic 
soda solution dissolving it very quickly. 


TENSILE STRENGTH. 


Its tensile strength isa little less than that of copper, diameter 
and length being equal; but weight for weight, aluminium has 
nearly three times the tensile strength of copper. 


Its UsE as AN INSULATED AND BARE Оохростов. 


It is being largely used by American electrical engineers as a bare 
and insulated conductor for telephone and telegraph wires, and 
for power, &c. It is now being used as a trolley wire, and the 
British Aluminium Company are showing such a wire very n 
made and jointed with their soldering method. It is also being 
largely used by electrical firms for commütators on account of its 


Abstract of a paper read before the Manchester Junior Electrical 
Engineers, held at the Deansgate Hotel on Tuesday evening, Novem- 
ber 28th, 1899. 
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light weight and non-magnetic and non-sparking properties and for 
brushes and brush holders, switches and cut-outs for the same reason. 


ALUMINIUM IN THE Founpry. 


Now about the peculiarities of aluminium in the workshop and the 
foundry. In the foundry very much larger runners and risers and 
gates must be used than for brass casting, and plenty of vents must 
be made in the moulds to let out the gases; as also in sand moulding, 
the mould must be rammed very loosely—the metal shrinks very 
much more than brass does—henoe the need of the above. 
Also the nearer the metal is kept to 1,210° F. in melting, and the 
nearer it is allowed to cool down to a dull red heat before being 
poured, the whiter and more smooth will be thecasting. Aluminium 
also makes certain good alloys, and is itself alloyed in very smell 
Longton jd yor steel and iron to ensure easy melting and sound, 
close castings. 

| TEN WOBKSHOP. 

In the workshop special precautions have likewise to be taken. In 
soldering, great cleanliness and absence of sootiness, a special 
solder and flux, and a nickel bit have to be used. The British 
Aluminium Oompany supply the solder and the flux. Good contact 
is also made by twist joints, screw joints, and riveted joints. 

In turning the pure metal, the lathe has to bs run at a high speed, 
and light cuts have to be taken with tools shaped pretty much as 
those for bard wood are sheped, the work being lubricated the while 
with a solation of stearic acid and turpentine. Ia filing the 
pure metal single-cut files have to be used to prevent choking. 
Stamping and pressing is done as in brass, annealing the metal 
from time to time. In engraving, coat the plate with stearic 
acid dissolved in tine to prevent slipping of the graver. In 
polishing, use a mixture of tallow and flour emery; for the finish 
gloss, use a mixture of rouge and turpentine and separate buffs, &c. 
In rolling and drawing, the only requirement is annealing at a very 
low red heat and plunging into cold water from time to time. 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Taesday, December 12th, Sir Douglas 
Fox, president, in the chair, the paper read was on Oombined 
Refase Destructors and Power Plants,” by Mr. О. Newton Russell, 
Assoc. M. Inst. O. E. 

The paper dealt with the subject of refuse destruction, particularly 
in reference to its employment for raising steam, and gave details of 
10 combined plants, the data of which all tended to prove that a con- 
siderable amount of energy in the form of heat was to be obtained 
from the burning of ordinary domestic refase. The results obtained 
from eight combined plants in England and two abroad were given, 
the Shoreditch plant being dealt with in considerable detail, as being 
the largest of its kind in operation. 

The total amount of refuse destroyed during a period of 12 months 
was about 26,000 tons, of which 92 per cent. was ordinary house 
refuse, and 8 per cent. trade refuse, consisting of straw, paper, &c. 
The latter was practically useless for steam raising. The plant con- 
sisted of six Babcock-Wilcox water-tube boilers and 12 refuse furnaces 
of the Manlove-Alliott type, each boiler being placed between two 
refuse furnaces, the hot gases from which were led into the boiler 
tubes through short side flues, each boiler being provided with a 
special grate, on which coal might be burned if req . The refuse, 


point the truck, which was on wh 
motor, was run off the lift on the overhead trolley system, to any 
tion where it was desired to empty it; the refuse was then tipped 

to special charging trucks, one of which was provided for each 
h was operated from the top platform by means 
of chain gearing. The average amount of refuse received per day 
was 84 tons, delivered between 9 a.m. and 5 p.m., although as much 
as 140 tons had been received in one day. It appeared to be impos- 
sible, in ordinary working, to guarantee a regular supply, and it was 
advisable to ете means of storage to with extra large 
deliveries. This difficulty was met at Shoreditch by means of a 
large rectangular iron storage bin fixed under the tipping platform, 
and holding about 60 tons of refuse. The lifts and tracks were 
ed entirely by electricity. Forced air dranght was supplied to 

e fires by electrically-driven fans, the pressure in the ashpits being 

1 inch of water. No coal or other fuel was mixed with the refuse, 
which burnt freely; the maximum temperature observed being 
2,500° F., and the average, 1,500? F. Oonsiderable inconvenience 
was experienced owing to cold air rushing into flues during clinker- 
ing operations, the trouble being, to a great extent, unavoidable, 


and called for a perfect system of dampers. The clinker residue 


amounted to 32 per cent., ard was at present difficult to dispose 
of, owing to the cartage from works to the outekirts of 
the town being high. The clinker was suitable for making 
moortar concrete, and, when ground and mixed with Portland cement, 
‘made excellent paving slabs. The works were managed on the 
8-hour shift system, 7 days per week. The feed water for the 
boilers was drawn cold from storage tanks by three-throw pumps, 
which forced it through economisers placed in the main flaes, where 
it was raised to a temperature of about 200° F., depending upon the 
heat of the fine gases and condition of economiser. The water was 
then forced upwards into a feed water storageicylinder, 30 feet 
by 8 feet, fixed about 20 feet above the boilers, and, was connected 


direct to the main steam line, and which was, therefore, at the same 
temperature and pressure as the boilers, which were fed directly 
from this cylinder by gravity, the water flowing into the boilers 
freely without any strain or racking action on the check valves. The 
steam generated in the boilers, at an average pressure of 140 lbs, per 
square inch, was disposed of mainly by the engines attached to the 
electric generators, although a small portion of live steam was 
supplied for clothes-washing purposes to the public baths and wash- 
houses adjoining the electricity works; exhaust steam was also 
supplied to the baths and free library, which were entirely heated 
from the steam raised by the refuse destructor. | 

The average cost of burning the refuse during the second year of 
working, including four farnace men, two top men and one charge 
man, supervision clerks, &c., cleaners and yard men, repairs, stores 
and sundries, was 2s. 6 9d. per ton. The amount of electric energy 
absorbed in dealing with the refuse, including electric fans, lifts, 
trucks and lighting, was 4 98 Board of Trade units per ton per annum. 
A number of evaporative tests had bsen taken with the result that 
with one boiler and two refuse furnaces it was possible, by the 
burning of ordinary refuse, to evaporative 2,888 lbs. of water per 
hour, from and at 212° F. 
EThe average calorific value of various tests was 0°99 lb. of water 
per Ib. of refuse. The heating surface of each boiler was 1,300 square 
feet; the refuse area was 25 square feet, and the coal grate area 
was 27 sqnare feet. The total amount of energy sold by meter to 
consumers was 1,031,948 Board of Trade units, including 181, 140 
units supplied to the refuse destructor. The total amount of refuse 
burnt was 26,201 tons, and of coal consumed 1,344 tons (value 
£1,308 148. 8d.). The item of cost per ton for interest and redemp- 
tion of land and plant—not usually considered in connection with 
refuse destructors—was a matter for serious consideration, and in the 
case of the Shoredi'ch destructor plant —where land is very expen- 
sive—the charge worked out at practically 1s. per ton. 


A REVERSIBLE GAS8 ENGINE. 


Somm few months ago, when discussing the question of gas engines, 
we wrote that while we fully believed in the gas engine as a thermo- 
dynamic machine of considerably greater efficiency than steam plant 
yet it lacked certain features which made the steam engine facile 
princeps of prime movers in its convenience of handling. Oar attention 
has since 1 drawn to recently patented engine in which 
means have been adopted for the convenience and ease in 
handling that is now possessed by the steam engine. The patentees 
of this new engine, Messrs. Fraser and Macdonald, both practical 
engineers and fully alive to the shortcomings of the gas engine, have 
recognised that the feature which ensures the mobility of the steam 
engine is a stored surplus of energy behind it. The steam engine does not 
work from hand to mouth. The coal that is baing consumed one 
minute in the furnace is farnishing the energy that will drive the 
engine infhalf an hour's time it may be. Bat in а gas engine fael із 
put into the farnace and converted into power within a small fraction 
of a second. There is no store of energy, and there can be none of 
that mobility of the steam engine which enables 16 to stop, make a 
half revolution astern, stop again and go ahead a moment and gene- 
rally obey its driver with certainty and promptitude. 

Mears, Fraser and Macdonald have met this difficulty by storing 
up a part of the energy of each stroke in the form of compressed air. 
The imple idea is to combine the engine with an air pump to force 
air into a receiver capable of holding sufficient air to supply several 
strokes of the engine, the compression of the air raising its tempera- 
ture sufficiently to heat or vaporise oil where oil is the fuel used, or 
the temperature may ba kept dowa in the usual way when desired. 

The gas supply would be Aad at a pressure greater than the 
air pressure into a reservoir whence it would be admitted to the 
working cylinder by valves worked by the same ordinary valve gear 
which admits the air. 

For large powers the air pump would obviously be best driven by 
an auxiliary engine of constant rotation in a orm direction. Ia 
general the engine would be designed probably of the double acting 
ty pe, being so arranged as to have an explosion as often as desirable 
and the limits of practical temperature will allow of the other strokes, 
if any, being performed by sir pressure alone. Ia this way an 
economy may be secured. Working by compreseed air is not usually 
an economy, but may be made so where the working air is heated by 
surplus heat that must otherwise bs dissipated in the wasteful but 
necessary water jacket. These air charges are both coo and 
scavenging in their action. The following is the cycle of this :— 

1. Air admission at, say, 75 lbs. pressure for 2 of the stroke together 
with gas, the mixture being exploded by electric spark or by ignition 
tube suitably unoovered by the piston. 

2. The exhaust opens as the crank turns the centre. These opera- 
tions are repeated. When using compressed air on alternate strokes 
the above two operations are followed by 

3. Pure compressed air is admitted for ‘2 of the stroke and 

4. Is expanded and drives the piston and exhausts asin 2. In the 
oil engine the exhaust gases would be led through a regenerative 
heater into which the oil would be admitted with sufficient air to 
suitably dilute it, the air charga would thue bs treated and the 
oil vaporised by simple spraying into the hot air. 

For reversing purposes ordi forme of valve gear are employed 
such as cam shafts with two sets of cams, one for forward and one 
for backward running. The cams are brought to bear upon the various 
valves for forward or backward movements.’ Thus to reverse 


the engine the following cycle of operations is all that is necessary :— 
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(a) Gas supply shut off. 

(b) Reversing lever brought over to back-gear position. This of 
course stops and reverses the engine under air pressure, and as 
soon as reversing is accomplished 
~ (с) Put the reverse lever to its former position, when the cams 
which formerly drove it forward will of course equally send it back- 
wards, gas being admitted again st the same time. In effect this 
accomplishes for large engines what is done for mall engines by 
simply stopping them and giving them a turn by hand in the opposite 
direction, when they will run equally well. Bat one cannot thus stop 
and reverse a large engine. The store of air does this and keeps up 
the rotation until duty is again taken up by the admitted gas. 

It is hoped to interest capital to perfect the engine ani place 
it on the market. ' 


ELECTRICAL TIME SERVICE. 


Тнв paper on this subject, which was read before the Institution of 
Electrical Engineers by Mr. F. Hope - Jones on Thursday last week, while 
in itself interesting, appears to us to be better fitted for the Society 
of Arts or the Horological Institute ; rrjg Ж electricity stands alone 
in its applicability to the distribution of time,” but а very small 
percentage of the members of the Institution is likely to be concerned 
in its use for that purpose, or to possess safficient experience therein 
to be able to discuss the details of the apparatus employed with 
advan 

The paper commences with a summary of previous work in connec- 
tion with electric clocks since their original inception by Alexander 
Bain in 1837. Electric clocks are divided into two classes :—(1) Inde- 
pendent, self-contained, self-wound clocks; (2) Systems of clocks 
connected together by a line and controlled oy a master clock. 
Olass (1) is very briefly dealt with, the author remarking that though 
hundreds of patents have been applied for in this connection, they 
are of little use, except when applied to electricity meters. 

Turning to Olass (2), methods of controlling pendulums by means 
of шош currents transmitted at intervals of one second and 
acting directly on the bobs are touched upon, but are shown to fail 


in practice. Sometimes, indeed, if the synchronising currents fail for 
a fow beats, when re-established they may be so far out of phase as to 
oppose the swing of the pendulum and stop it altogether ! 

Devices which set the minute hand right once every hour are 
numerous, and one of these, due to Lund, is in operation at the 
present time in the hands cf the Standard Time Company, Limited. 
In all these cases the complete key-wound clock is retained, and the 
author pertinently asks: Why use the line only onoo an hour, instead 
of using it every minute, or oftener, to directly propel the hands? By 
он means hd clockworks and the necessity of winding up may be 

is , 
ously enough, it is found that the most difficult problem to be 
solved is that of rotating pointers synchronously by means of periodic 
currents. A long list of names of inventors is given who have devised 
time “counters” on this principle, but none of these has attained 
commercial success. Farther, the difficulty of ensuring reliable contacts 
has been а stumbling block; to avoid this Sir Oharles Wheatstone, in 


ting currente, w 


is needed, and one would suppose the system perfect ortunately, 
however, the functions of time- magne | generator 
were found to be incompatible. Similar methods have been put into 


practical use more recently, and models of these were exhibited at 
the meeting. Of electrical contact-making devices, the author con- 
siders those invented by Mr. T. J. Murday, and used in the Johnson 
and Phillips integrating meter, to be the best; a description of one 
o b dials operated 
own the author favours step-by-ste 
by a central and has directed his attention A cer- 
tainty of contact and improving the dial movement. His master- 
clock, which is electrically driven, transmits a current every half 
minute to the dependent dials; the mechanism of the former is 
illustrated by fig. 1. 
The pendulum, a, is driven by an escapement, в, in the usual way, 
force oe from a weighted lever, o, by means 


falis driving the i 

screw, G, in the tail of the armature, the circuit of the electro-magnet 
and of the dials in series with it is closed, and the armature is 
attracted. The weight is therefore thrown up, while the insulated 
Screw, R, comes in contact with the lever, and the circuit through a 
is sharply broken. 

The author claims for this apparatus the advantage that the whole 
of eden t required to drive the pendulum for halfa minute is 
mec y transmitted through the contact surfaces at each opera- 
tion, and attributes to this feature the fact that he has never known 
one of these contacts to fail, out of hundreds that have been in use 
for years. Farther, the driving power is absolutely constant. 

Fig. 2 shows the movement of the dials controlled by the maater- 
clock, and practically explains itself. The special features of this 
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Fic. 2. 


device ате the use of rectangular teeth, an impulse click which is not 
tangential to the rim of the wheel, and a backstop click which works 
close behind the impulse click. Jamming and шше аа 
ulike prevented, and extreme accuracy of workmanship is 


unnecessary. 

The use of relays for the driving of large turret clocks is described, 
and it is pointed out that even for independent clocks of this type it 
is better to use a small master-clock and electrical driving than 
to incur the mach greater expense of the ordinary turret-clock 
movement. 

An interesting experiment was exhibited, in which a number of 
dials were placed in series with a vibratory interrupter making 25 
vibrations per second; even at this high frequency the dials kept 
perfectly in step ! 

The paper concludes with a discussion of the uses to which the 
system can be applied, and watchman’s watchers in factories, speed 
recorders in engine rooms, school bells, automatic arc lamp switches, 
&c., are instanced, none cf which, in our opinion, is at all likely to 
make use of it. The author's optimistic expectation that 50 per cent. 
«f the offices in “a busy district of the city” will instal the dials, 
seems equally over- 

One drawback to the system, we thipk, is the series connection 
adopted by the author; true, he advocates very good work in the 
transmission lines, but with “from 50 to 100" instruments in series, the 
possibilities of interruption are far too numerous for a public service 
which, of all things, must be absolutely reliable. 16 is bad enough 
that now and then a public clock should go wrong, but the 
even for 10 minutes, of all the public clocks іп a district would 
notbing short of disastrous. 

Finally, we think that the author's summons to the electrical engi- 
neering profession, to bring about the establishment of a раз time 
service, like his paper, should have been addressed to the Horological 
Inetitution. 


Light Railways.—It is stated that the applications made 
to the Light Railway Commissioners in November for orders autho- 
rising light railways in England are for a total mileage of 4337, 
nearly the whole of which 1t is intended to work by electricity. 
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that they were already standardised, and that Matthiessen had settled 
the resistance and temperature coefficient of copper in his researches 
nearly 40 years ago. 

assumption is far from being true, and the catalogues of 


various cal cable makers, as published before 1899, show con- 

siderable cies in the resistance and weight of nominally the 

по сате w the Post Office issued a specification differing from 
ers. 


In order to remedy this confusion, a committees was formed of 
those interested to determine a standard, and the Institution of 


Meetings were held early in 1899, and the report given below was 
adopted by the follo tes :— 

Sir W. H. Preece, K.O.B., F.R.B., chairman, Mr. J. Gavey, Mr. Н. 
Hartnell (for the General Post Office); Prof. W. E. Ayrton, F. B. S., 
Mr. W. M. Mordey, Mr. Herbert A: Taylor (for the Institution of 
Electrical ); Mr. J. W. Oonnolly (Oonnolly Bros., Limited) ; 
Mr. R. J. Hatton "в Telegraph Works, Limited); Mr. W. E. 
Gray (India-Rubber, Gutta-Percha, and Telegraph Works, Limited); 

; Paterson (Johnson & Phillips); Mr. F. Jacob, Mr. J. В. 
Huddlestone (Siemens Bros., Limited); p H. Howard (W. T. 


Glover & Co., Limited.) The Telegraph Oompany, 
Limited, and the London Electric Wire Союш pe Limited, also 
opted its recom- 


co-operated in forming the Committee and have 
mendation. E 


The report of the Committee is as follows: — 

1. Resolved.—That Matthiessen's standard of O'158858 standard 
ohms resistance for a wire 1 metre weighing 1 gramme at 60° F. 
ар as the standard for hard drawn high conductivity com- 
m ў 

2. Hard drawn copper to be defined as that which will not elon- 
gate more than 1 per cent. without fracture. 

3. Resolved.—That Matthicssen’s standard of 0:150832 standard 
ohms resistance fora wire 1 metre long, weighing 1 gramme at 60° F., 
be taken as the standard for annealed high conductivity commercial 


4. кеше M женш 555 Ibs. per cubic foot at 60° F., 
which give a specific gravity of 8:912. 

5 Resolved.—That Messrs. Clarke, Forde & Taylor's temperature 
coefficient as published in their pamphlet dated Febraary 20th, 1899, 
be adopted, and that the average coefficient of 0:00238 per degree 
F. be adopted for commercial purposes. 

6. Resolved.—That the resistance and weight of conductors be 
calculated from the actual length of the wires. 

7. Resolved.—That a lay of 20 times the pitch diamster be taken as 
the standard for the calculation of tables, 

8. Hesolved.— That 2 per cent. variation of resistance or weight be 
allowed in ali conductors. 

9. Resolved.—That an allowance of 1 per cent. increased resistance 
as calculated from the diameter, be allowed on all tinned copper 
between Nos. 22 and 12 gauge inclusive. | 


Note to 1st and 8rd. 
The figures inserted have been calculated for 60° F. from the figures 
0`1469 per metre gramme for hard drawn and 0:1440 for annealed at 
32° F. by Mattbiessen's formula. 
в 32° 
1 — 000215006 ( — 32) + 000000278 (t — 32) 
А. Н. Howabp, Honorary Secretary. 
From the above data the following formule are obtained :— 
Sorin Wines. 


Dopper weighs 555 lbs. per cubic foot at 60° F. Specific gravity = 
891 
" The resistance of annealed high-conductivity commercial copper 
Resiatance per cubic inch, 0:00000066788 standard ohms. 
Resistance per cubic cm., 0°00000169639 standard ohms. 
5 of 100 inches weighing 100 grains, 0150158 standard 
ohms. 


Rt = 


0 042317 
Resistance per mile = "ina ш шо шаша 
0`000094044 
Resistance per yard = “Aron tu square inches 
Resistance per mil-foot = 10°2044 standard ohms. 


Tue resistance of hard-drawn high conductivity commercial copper 
8:— ; 
Reeistsnoe per cubic inch = 0:000000681327 standard ohms. 
Resistance per cubic ош. = 0 00000173054 " 
Resistance of 100" weigh- 

ing 100 grains s. = 0153181 " 

0:0431689 


Resistance per miles 
Arca in square Inches 
0°0000245377 


OaBLES. 


A lay of 20 times the pitch diameter is adopted as a standard, and 
5 in parallel of the wires is taken as the resistance of the 
cable. | 

Resistance of 3-strand cable = 033749 х resistance of each wire, 

4 0 253055 | 


99 99 0 


» 7 Т] с 0:1443557 p 
" 12 Є 0'084355 + 
я 19 » 0 0532424 " 
99 37 » 0:027 3493 TI 
n 61 А 00165911 " 
ii 91 i 0:0111222 " 
Weight of 3-strand cable = 3°03678 x weight of each wire. 
" 4 p 404904 » 
» 7 oe 707356 э 
» 12 " 121471 ; 
„ 19 i 19 2207 i 
50 87 ? 37 '4414 А 
„ 61 6177356 - 
» 91 7 921034 is 


The above formule give the standards, but a variation of 2 per 
cent. in resistance or weight is allowed for losses in manufacture. 

These figures have been adopted by all of the parties represented, 
and it is hoped that they may become the uviversal standard for 
Great Britain. 

The measurements made by Dr. Mattbiessen were for the purpose 
e лч еш to use ard a ag rac 3 rs 
the permanence е tance was of more importance than the 
actual numerical value. 

The specific gravity of the copper was not taken, and as the results 
are given by length and weight, they afford no means of determining 
the resistance of a wire of any given diameter. In addition, B.A. 
units have been confounded with standard ohms, s^ that discrepancies 
have arisen from both causes. 

The resistance of a stranded conductor varies according to the lay 
of the wires. Some makers use a lay of 12 times the pitch diameter, 
while others go so high as 30 times the pitch diameter; 20 was 
adopted as an average figure, and the resistances calculated from the 
actual length of the wires, vis., 1:01226 times the length of the cable 
for all except the centre wire. | 

As the Post Office specifications will be issued in accordance with 
the above report, and as all of the manufacturers mentioned will 
include the same figures in their catalogues, there seems little doubt 
that these standards will be adopted thronghout Great Britain. 


THE WORKMEN'S COMPENSATION ACT. 


Tum case of Francis v. Turner Bros., which came before the Court of 
Appeal on Saturday, December 16th, involves the decision of a point 
which is of the greatest interest and importance to electrical engineers. 
The question was whether a workman who meets with an sccident 
when employed upon a job away from his master's factory, can claim 
compensation under the Act. Tne facts, so far as they are material for 
our present purpose, were as follows: [t seems that the injured man had 
been sent with other workmen to remove certain macainery from a 
factory situated at a distance of 4 mile from his employers’ premises. 
While thus employed he met with a seriousinjary. He subsequently 
claimed compensation from his own employer on two grounds, (a) 
that he had met with the accident upon premises which were a 
" factory " within the meaning of the Act, (b) because his employer 
became occupier for the time being. Тһе Court of Appeal declined 
to adopt either of these arguments, and gave jadgment for ths 
defendants who were the respondents in the Court of Appeal. Lord 
Justice Smith definitely stated the true interpretation of the law to 
ba that the words on, in, or about a factory, within the meaning 
of the Act meant the factory of the workman's employer. 

This important conclusion confirms the opinion of his Honour 
Judge Addison in the case of Belsey v. Sadler [which was commented 
on sub, tit.“ What is à Factory?” in the ELECTRICAL Review for 
October 27th.] In that case the Oounty Court judge decided that a 
workman injured while erecting an hydraulic crane on premises 
other than those of his own employer, was not entitled to relief. 

To the electrical whose business largely consists of the 
erection of installations, of lighting private houses, or of laying wires 
in premises other than his own, decision cannot fail to have con- 
siderable value. Injuries sustained by workmen when thus employed 
can only be redressed by means of the older and more cumbrous 
means which are provi by the Employers’ Liability Act, or, to 
go further back, by the common law. 

Oertain other decisions which have recently been arrived at in the 
Oourt of Appeal, also force themselves into a position of considerable 
үл» inasmuch as they appear to relieve the employer from 

bility in a number of cases, Although, as a general rule, the state 
of the workman’s health must not be taken into consideration when 
the question of the employers liability to pay compensation is 
mooted, yet, if the County Oourt judge finds as a fact that he was 
saffering from disease, and that his death, or the injury, 
was primarily caused by that compensation 
can be claimed. In a case which was heard last Satur- 
day, for instance, the use of red lead and oil 
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a workman’s hand, the same having been rendered receptive 
by blisters which bad: been caused during the previous week. The 
Oounty Oourt judge having decided that there was no accident, and 
that the workman had suffered nothing more than an injary which 
might easily arise as a consequence of his ordinary work, the Oourt of 
Appeal refused to disturb his decision. Similarly in the case of 
Hensey v. White (16 T. L. R, 64) the workman wae suffering from 
chronic inflammation of the stomach, which caused the blood- 
vessels to become conjested, and the man died through the bursting 
of the blood vessels while at his ordinary work, though at the time of 
his death the work was more arduous than usual. The County Court 
judge found, as a fact, that the man died of inherent weakness of the 
blood vessels, and not from an accident, and the Oourt of Appeal 
supported his judgment. 

In fact, the true rule whereby the word accident is to be construed 
was stated by Lord Halsbury in the case of Pandorf v. Hamilton 
(12 А.О, 518), where he said “the word accident involves the idea 
of something fortuitous and unexpected.” 


BMOKELESS COMBUSTION OF AMERICAN 
SOFT COAL. 


Tas bituminous coals of America, or soft coals as they are termed 
to distinguish them from the hard jet-like Pennsylvania anthracite 
are, we believe, more smoky than English bituminous coals. A recent 
paper by Mr. Kent, a well-known American engineer and a boiler 
expert, deals with the burning of soft coal. Mr. Kent calls attention 
to the work of Wye Williams and other authors 40 or 50 ago to 
show that smoke prevention has been long a debatable subject. 
Williams was very on the question, but we do not at the moment 
remember if he laid any stress on the temperature side of the ques- 
tion. He recognised that smoke was caused by the attempt to burn 
large volumes of impure hydrocarbon gases without a sufficient 
admixture of air. Beeing that aftor all these years engineers areonly 
now coming to accept correct views on the subject, we cannot 
blame Wye Williams even if he did not realise the importance of 
ie Mr. Kent puts forward his own experienced opinion 
as follows :— 

(1) The gases should be evolved from the coal slowly, by which he 
means, wo may en ‚ ав slowly as possible. | | 

(2) They should be mixed with very hot air. | 

(3) They should be burned in a hot firebrick chamber, and 

(4) While burning they should not come in contact with cool sur- 
faces, such as the water-cooled в of steam boilers, which means, 
they must have time and space in which to burn before touching the 
boiler. Mr. Kent says that the first condition is secured by mechanical 
stokers. It certainly is not secured by hand stoking, but in spite of 
this, we fully believe condition (1) need not be insisted upon too 


es 


Ш 
== ша 


strenuously where conditions (3) and (4) are ided for. The 
gecond condition he considers usually short in the amount of air 
pror pog and in the temperature. The third and fourth are violated 
all farnaces where the coal bed is directly under the boiler, and 
the ordinary water-tube boiler which cools off the gases as soon as 
generated by means of a nest of cold water pipes is instanced. The 
same boiler is shown with an external furnace of firebrick extended 
in front of the boiler with ordinary grates and a roof and sides of 
brick, a bridge wall, and beyond this ordinary bridge wall a pair of 
walls projecting from the sides towards the middle of the furnace, 
во as to give a vertical central space at which the gases evolved from 
one side of the furnace meet with those evolved from the other side, 
alternate side hand firing being supposed. Beyond these walls is the 
combustion chamber with several projecting ribs of brick to afford 
A maximum of brick surface for collecting and distributing heat. 
Apart from the absence from the drawing of any mechanical stoking 
appliance, Mr. Kent's arrangement of furnace differs little from those 
recently described. We should expect that with this furnace the 
water-tube boiler could be smokelessly hand fired. Indeed, as we 
have frequeutly pointed out, the conditions are so critical in ordinary 
practice that a step in the right direction, if'only a short distance, will 


often avail to secure amokelessness. Too much stress, in the mean- 
time, can hardly be laid on the wastefulness of excassive air. The 
minimum, stent with perfect combustion, should be aimed at. 

It will often be found extremely inconvenient to erect 
extensions of firebrick in front of a boiler. Too frequently 
there is absolutely no room, space being already restricted by 
parsimonious building construction below that required for oon- 
venient stoking. Where there is room, the application of the 
system to the Lancashire boiler will present some difficulty. We 
think, however, that a length of 2 or 3 feet of tube might be inserted 


economy. We would carry the lining forward into the boiler tubes 
themselves, if necessary, or even employ a number of distinct and 


WIRELESS TELEGRAPHY WITHOUT T 
COHERER. | 


Mr. W. J. S. BARBER STARKEY has sent us an account of some 
interesting experimenta he has been making in wireless tele- 
graphy, in which the coherer is replaced by а delicately- 
suspended metallic needle. | 

he transmitting apparatus consists of an aerial wire sur- 


‘mounted by a metal cube, electric oscillations being excited 


in the aerial conductor by sparks from a Wimshurst 
machine, arranged as shown in fig. 1. The knobs, P Pl, 
of the machine are separated so far that a spark cannot pass 
between them, but the sparks can pass across two short spark 
ps, р! в!, leading to earth and P в leading to the aerial 
conductor. The earth connected knob, в!, is held in the 
hand by an insulating handle, so that sparks can be evoked 
when required by bringing s! sufficiently near to Pl. | 
The receiving apparatus, fig, 2, consists of a delicately- 
suspended’ needle, А A, preferably made of silverfoil, and 
the pivot on which it is suspended is connected to earth. 
Near one end of the needle is mounted & second aerial oon- 
ductor, R, with a cube on the top similar to the transmitting 


[йу М 
| 
H 
conductor. This conductor is mounted on an insulating 


stand. The end of the needle is adjusted so that it is quite 
close to the conductor, в, but is not in contact with it. 

When sparks pass at the transmitter the end of the 
needle, A A, is strongly attracted by the conductor, в. This 
movement of the needle can be utilised to ring an electric 
bell. A metal stop forming one terminal of the electric bell 
circuit is fixed on the baseboard, р, so that the needle 
strikes it as it approaches the conductor, к, the other ter- 
эзер of the bell circuit being connected to the pivot of the 
needle. | 

Mr. Barber Starkey has succeeded with this apparatus in 
ringing an electric bell at a distance of 36 fect. At that 
distance the effect was strong, and promised to be available 
at ns greater distances which, however, have not yet been 

The movement of the needle А a is not due to an electro- 
static field as in the well-known experiments of Henry, for no 
movement is observed till the sparks pass at the transmitter. 
The considerable distance at which the. metallic needle 
is influenced also points to the action being due й 
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electric waves. The interesting point about the experiment 
ia that the electrostatic attraction on the needle caused by 
the electric surgings in the aerial conductor should be 
sufficient to close an electric bell circuit. This new electric 
wave detector is not likely ever to be so sensitive as the 
coherer, but its range might no doubt be considerably 
increased by improvements in details. 

The height of the aerial conductors employed was about 8 
feet. Two small Leyden jars were used with the Wimshurst 
machine. 

In another form of his apparatus, Mr. Barber Starkey 
suspends the silver needle by a fine wire from an insulating 
Bland, and connects the attracting conductor to earth. 


THE USE OF A TRADE NAME. 


THE recent case of The Valentine Meat Juice Company v. 
The Valentine Extract Compeny, in which judgment was 
delivered by Mr. Justice Stirling on the 14th of November, 
raises an interesting and important question relating to the 
right to use a icular name in connection with a business. 
The plaintiffe, who are the proprietors of an extract of meat 
which is sold in the liquid form, and chiefly used as a 
medicine, sought an injunction to restrain the defendants 
carrying on any business of a similar nature in such 
а manner and under such a title as would lead the public to 
believe that the defendants’ goods were those of the plaintiffs’. 
It was proved that in 1895 an American, named C. T. 
Valentine, had commenced to manufacture a meat extract in 
this country, and that in 1895 he had taken out a patent for 
a method of enclosing the extract in globules, which subse- 
quently became known as Valentines Meat Globules. 
In 1898, he transferred all his rights and interests to the 
defendant company, who sold the goods under the name of 
* Valentine's Valtine Meat Globules.” It was also shown 
that the plaintiffs’ goods had hecome known and identified by 
the use of the word Valentine in connection therewith. Mr. 
-Justice Stirling refused the injunction for several reasons— 
(1) because the defendants’ predecessor, O. T. Valentine, had 
a right to use his own name in connection with the article 
sold and manufactured by him ; (2) because he had a right 
to transfer his interest therein to the defendant company ; 
and (3) because the substance manufactured by the defendants 
was a solid, and therefore easily distinguishable from that sold 
by the plaintiffs. 

Sach are the short facts of a case which involved the con- 
sideration of a great mass of evidence and a very lengthy 
discussion in Court. Generally speaking, it may be 
laid down that a man has a perfect right to use his 
own name in a business, provided he does not do so 
with a sinister motive. If a.man uses his own name 
to denote his own goode, it would be intolerable to confer on 
him the right to prevent other people of the same name from 
honestly using their own name to denote their own goods, 
even although they might be of the каше kind as his and be 
undistinguishable from them” (Powell v. Birmingham 
Vinegar Brewery (1896) 2 Oh., 69). Such being the general 
principle, it is interesting to see how far it is applicable in 
practice. For this purpose reference may be made to the 
famous case of Turton v. Turton (42 Oh. D., 121), which 
arose in Sheffield. There the plaintiffs, Messrs, Thomas 
Turton & Sons, sought to restrain the defendants, Messrs. 
John Turton & Sons, from carrying on the business 
of ironfounders under any title closely resembling 
that of the plaintiffs firm. Much evidence was 
forthcoming to show that great confusion was caused 
in Sheffield by the similarity in title, but it was 
proved that the defendants, who until 1888 had been known 
as Thomas Turton & Co., had added the words ¢ Sons solely 
because two sons had, in fact, joined their father in the 
business. The Court refused to grant the injunction. 

Where, however, there is an obvious intention on the part 
of a trader to adopt a title closely resembling that of his 
rivals, he may be restrained from using it. Thus in the 
сазе of Day v. Day, the defendants bronght a partner 
named Day into their firm, for the express purpose of 
obtaining а sorreptitious introduction to the “blacking ” 


trade with which the well-known names of Day & Martin 
are во widely connected. Upon application made by the 
firm of Day & Martin an injunction was obtained 
restraining the defendants from using the name Day for 
any such purpose. A similar application was made by 
the proprietors of Holloway’s Pills. Of course, there are a 
number of cases which run very near the line, but before the 
Oourt will declare that a man must not -use his own name 
for the purposes of his basiness, a clear case of fraud must 
be made out. In illustration of this, we might refer to the 
case of Jameson v. Jameson [15 R. P. C., 169]. There the 
defendant had simply placed his own Ohristian name and 
surname on his goods, which were of the same kind, and got 
up in the same way as the plaintiff's, that particular get-up 
being common to the trade. This was held by the Oourt of 
Appeal (in the absence of mala fides) to be quite lawful. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


24,085. "Improvements in terminals and connections for electric cables and 
like conductors.” R. F. HALL. Dated December 4th. (Complete.) | 

24,095. “An improved lamp chimney for either oi] lamps, gas or electric 
lights.“ T. D. Curtis. Dated December 4th. 

24,116. “Improvements in electric accumulators.” A. PrnHRiIN. Dated 
December 4th. Я 

24,148. Improvements in electric furnaces for making glass or other 
analogous substances.” J. LUHNE. Dated December 4th. (Complete.) 

24,155. “Improvements in regulating the light of electric incandescent 
lamps.“ R. ALEXANDER. (A. B. Vanes, Cape Colony.) Dated December 6th. 

24,172. ‘ An improved form of mercury voltameter or electrio meter.” M. C. 
CLUTTERBUCK. Dated December 8th. 

24,175. “Improvements іп or relating to electrically-propelled motor cars.” 
F. W. Dickinson. Dated December 5th. : 

24,194. “Improvements in or relating to electrically - propelled vehicles.” 
F. J. Newman and J. LEDWINKA. Dated December 5th. (Complete.) 

24,16. "Improvements in multiple blade starting switches.“ W. FAIR- 
WEATHER. (Crooker-Wheeler Company, United States.) Dated December 5th. 
(Complete.) 

24,196. “Improvements in and relating to thermostatic electric switches or 
pushes.” G. Harrison, of the firm of D. Young & Co. (The Auto-Protective 
Appliance Company, of West Virginia, United States.) Dated December 5th. 
(Complete.) І 

24,208. “Improvements in electrically - controlled locking mechanism for 
collecting and other boxes.“ H.H. Laxe. (F. Williams, United States.) Dated 
December 5th. (Complete.) 

24,2288. "Improvements in conductors for electrical railways.” S. E. GUNYON. 
(H. Privat, Germany. Dated December 5th. (Complete.) 

24,280. An improved anode or other electrode for use in electrolysis and 
process of making same." J. L. RosERTS. Dated December 5th. (Complete.) 

24,231. “A new or improved electrical massage, rubbing, or brushing ap- 
paratus.“ B. KELLERMAN and B. KELLERMAN. Dated December bth. 

24,244. "Improvements in electric arc lamps.“ E. H. BELDEN. Dated 
December 5th. (Complete.) 

24,269. * Improvements in and relating to electric incandescent lampholders.' 
A. Mang. Dated December 6th. 

24,279. “Improvements in methods of quickly establishing conneotion, trans- 
mitting electrical energy and telephonic messages between ships, or ships and 
land, also on land.“ J. E. Farrow. Dated December 6th. | 

24,297. “Improvements in accumulators.” J. B. Коши and C. A. ROSIER. 
Dated December 6th. 

24,800. Improved means for surfacing commutators of dynamos, electric 
motors, and the like.” T. Н. Мавн. Dated December 6th. 

24,808. “Incandescent electric cooking and warming apparatus." L. MEUNIER 
and J. GovsseT. Dated December 6th. 
pcs “Improvements in electric arc lamps.“ J. A. FLEMING. Dated Decem- 

r 6th. 

Т 24,859. “Improved system of electric wiring.“ G. Н. Снлвр. Dated Decem- 
er 7th. 

24,870. “Improvements in electric switches." D. G. F. WHITE and J. Shaw 
Dated December 7th. 

24,887. Electrio lamp.“ C. V. DEVENTER. Dated December 7th. 

24,412. An improved tension device for coiling wire over the conductors 
of an-armature or for operations of a similar character in which wire is paid out 
for coiling in a state of tension.” J. W.Gounpry. Dated December 8th. 

ies „Electric rate indicators.“ J. Harris. Dated December 8th. (Com- 
plete.) 

24,438. “Improvements in coin-controlled electric meters.” TRE BRITISH 
THomson-Hovston Company, LimirEp. (C. E. Holmes, United States.) Dated 
December 8th. (Complete.) | 

24,439. "Improvements in systems of electric distribution, particularly 
applicable to electric railway systems." THE BRITISH Тномвох-Нотѕтом Cow- 
PANY, Limiten. (The General Electric Company, United States.) Dated 
December 8th. 

24,440. “Improvements in or applicable to searchlight, heliograph and wire- 
less telegraph apparatus." М. H. L. Слвк. Dated December 8th, 

24,480. “Improvements in electric telegraph apparatus.“ J. A. L. DEARLOVE 
and 8. G. Brown. Dated December 8th. : 

24,451. Improvements in storage batteries." H. H. Laxe. (C. Bruno, Italy.) 
Dated December 8th. 

24,458. “Improvements in supportin ectrical contact rubbers or brushes 
below rail or tramway vehicles." R.B.Ransrorp. (La Compagnie Générale 
de Traction, France.) Dated December 8th. (Complete.) 

24,473. ‘Improvements in accumulator plates.“ W. MAJERT. 
December 8th. (Complete.) 


Dated 
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24,514. ‘Improvements in or relating to electricity meters.” 
(Е. Saldana, France) Dated December 9th. (Complete.) 
24,594. “ Improvements in or connected with electric accumulators.” G. 
LEVE and THE Моковіос ACCUMULATOR SYNDICATE, LIMITED, Dated December 


A. J. BOULT. 


24,586. “Improvements in thermo-electric piles.” 
December 9th. (Complete.) 


L. Gorrscuo. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of there Fpeciflcations may be obtained of Messrs. W. P. THOMPSON 
and Co., 823, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1897. 


43. '' Improvements in electric motors and apparatus for propelling cars, carriages 
eyoles and boats." H. F. Joel. Dated January lst, 1897. Electric motors an 
apparatus connected therewith for propelling cars, carriages, cycles, ships and 
boats, or for like purposes. The motor is constructed with internal fields fixed to 
the axle and an external armature. The field magnet is built up of two halves, 
which, when put together, form a central core for receiving a single coil and 
four radial polar extensions, the ends of which are bent over at right angles. 
The armature is built up of laminated iron rings or segmental plates suitably 
wound with coils, and carries a puiley from which the motion is transmitted by 
a belt to a larger pulley supported by a fixed arm. By means of a lever, the 
belt covered pulley can be pressed against the inner face of a projecting rim on 
the carriage wheel, so as to drive the latter. Instead of the lever а screw or 
other means may be employed for throwirg the parts isto gear. A somewhat 
modified arrangement of the apparatus for driving a carriage is also described. 
The motor is mounted on the rear axle of the carriage, and, by means of spur 
gearing, drives a countershaft supported by two pivoted levers and carrying & 
pair of pulleys, which, by means of belts, drive a second pair of pulleys capable 
of being brought into contact with the projecting rims on the wheels. The 
apparatus is so arranged that the action of throwing the driving pulley into gear 
removes the brake from the wheel. 8 claims. 


980. ''Proosse for the extraction of metallico alloys and pure metals by electric 
boat." Н. Aschermann. Dated January 12th, 1897. In obtaining metals or 
alloys from their oxides in electric furnaces an easily fusible sulphide is added 
as а flux to prevent the formation of carbides. Sulphide of antimony is usually 

referred, the antimony being afterwards removed by heating. Ferro-chromium, 
erro-cerium, and alloys of iron and copper may be obtained in this way. Pure 
chromium and pure aluminium may also be obtained. 1 claim. 


1,168. “‘improvements In dynamo-eleotric generators and moters.” Е. K. Soott 
аай А. G. New. Dated January )5th, 1897. An electric generator, motor, or 
motor-converter is constructed with a vertical shaft carrying an armature whose 
centre is arranged a little below the centre of the magnetic field, so that the 
upward pull relieves the downward pressure on the roller bearinge. The field 
magnet cores are laminated in plsncs at right engles to the laminations of the 
armature; they are bent into form and secured to the frame by а bent piece and 
bolts. 2 claims. 


1,649. “improvements in etectrio switches, and la apparatus for connecting 
electric olroults.““ J. D. F. Andrews. Dated January 21st, 1897. Switches are 
provided with spring catches, bolts, or the like, for locking or holding the sliding 
contacts in their extreme positions. Switches are also combined for regulating 
dynamos and acccumulators. The block carrying contact slides ona tube. A 
handle has a tubular extension sliding in which is titted with a cross head 
adapted to engage the block. А catch or pawl is pivoted within the tube, and 
when the tube is depressed forces one end of the catch through a slot in the 
tube so holding the block down. On pulling the handle upwards the cross head 
engages the innerend of the catch and releases the block. A spring gives a 
quick break. Astem carries levers fitted with a spring. When the handle is 
forced down tbe spring is extended, but on lifting the handle the spring gives a 
quick break. Instead of levers oscillating springs may be used. In a modifica- 
tion a handle is fitted with a cam-like extension. In a further modification, the 
handle is formed of a flat metal spring with one part bent at right angles and 
working in a slot in a fixed stem. In other arrargements, the handle screws on 
a threaded stem or worm fitted with suitable guide pins. A bar is connected 
tothe dynamo. The contacts are in connection with the celle, and the brush 
connects them with the bar. А cut-out in which the fuse is bent and connected 
to bent conductors being a suitable ring or block is described. This arrange- 
ment tends to blow out any arc that may be formed. 6 claims. 


2,108. ‘Improvements in electric meters.” The British Themson-Houston 
Company, Limited. (W. C. Fish.) Dated January 26th, 1897. Relates to energy 
meters for continuous or alternating currents, in which an armature in a high 
resistance shui t circuit rotates in a field produced chietly by coils through which 
the main current passes, and partly by coils in the shunt circuit, the latter being 
provided to overcome the friction of the moving parts; the armature drives 
registering mechanism by а worm. In order to stop movement of the armature 
due to the shunt field coils when no main current is passing, the shunt coils are 
short-circuited periodically during the running of the meter, by contact pieces 
on the first registering wheel moving between brushes. Some resistance may 
be placed in this circuit. The invention is applicable to meters for alternating 
currents, in which the armature and shunt fie!d coils are supplied by astep-down 
transformer connected across the mains. 6 claims. 


2,106. Improvements in olosed conduit electric railways.” The British 
Thomson-Kcusten Company, Limited. (E. W. Rice.) Dated January 26th. 197. 
Relates to the road contact or rectional conductor system with electro-magnetic 
switches. To prevent the ewitches being energised when not covered by the 
vehic'e, an independent shunt circuit to the ground is provided to prevent 
leakage currents passing to the contact connected to the switch magnet coils. 
B claims. 


2,107. ‘improvements in and connected with brake shoes fer electric braki 
apparatus." The British Thomson-Houston Company, Limited. (F. E. Case.) Date 
January 26th, 1897. Relates to disc electro-magnet brakes. The shoes are 
mounted on the axles and are prevented from rotating by the bar which slides 
between the lugs and is retained in place by the plates, play being abso: bed 
by spiings. 3 claims. 


2,126. “New cr improved mos ns for Tru electrio energy in the heat 
of electrically-heated apparatus and facilitating the use of such apparatus." Н. 
Edmunds. Dated January 26th, 1897. In order to save energy, clectrically- 
heated apparatus is enclosed with a thermostat in an asbestos or other non- 


conducting covering, and the thermostat is connected with a switch to cut-off ` 


or supply current as the temperature increases or diminishes, Refers to speci- 
fication No. 17,643, д.р. 1892. 2 claims. 


4,212. “improvements in or connected with alternating current meters." C. Raab. 
Dated February 16th, 1897. A motor disc meter is provided with two shunt field 
coils, arranged with opposite polarities, one in circuit with a choking coil, the 
other with a non-inductive resistance. These co-operate with series field coils 
to produce the tame motive power for any particular load, whether it is inductive 
or non-inductive, the highly inductive shunt acting in the latter case, and the 
non-inductive shunt when the load in the main circuitos inductive. In a modi- 
fication, the checking coil in one shunt circuit is the primary coil of a trapsfermer, 


the secondary of which supplies the second coil. Jn another, the shunt coils: 


are placed together and nct on a single disc. In ancther, the shunt coils are 
placed apart, and syn metrically as regards the field coil, on a nearly closed 
Tosgnetic circuit of iron. 6 claims. 


4,242. '' Improvements in mesns for connecting or continuing olectric oircuits 
through electroliers, brackets for electric lamps, and the like.” J. B. Clarke, Dated 
February 170, 97. A back plate fixed on the ceiling, &c., is formed with a 


central screwed socket, and carries a porcelain or other insulating flanged ring 
on which are placed metal blocks, with binding screws. The conductors are 
passed through the ring and secured permanently to these blocks. The wires 
in the tube of the fitting are passed out through slots, and a screw coupling is 
then screwed on the end of the tube. An insulating flanged ring surroundiag 
the lower end of the screw coupling carries blocks, to which the wires eme 
permanently attached. The fitting thus wired is fixed hy screwing the Wed mars 
into the fixed socket, a washer being interposed of such tt. ickness that the b 
Core together. Electric connection is made by fuses connecting the blocks. 8 
claims. 

4,994. “improvements in or relating to portable electric lamps." A. J. Benit. 
(M. C. Hubbell and T. F. Boland.) Dated February 24th, 1597. A casing whieh 
may be partitioned into cells is moulded from a hot mixture of asphaltum, nine 
parts: asbestor, one-half part; sulphur and vulcanised rubber, one-fourth pert 
of each, in a sub-divided state. A handle or clamp, ascrew-socket and central 
contact for the lamp and wires connecting these with pins to support the 
electrodes, are all embedded in moulding the casing, which may be painted. 
A leather strap may be attached to its sides. The lamp is er closed bya re- 
flector, lens, and hood. The electrodes may be lead peroxide and lead or zine; 
each is made with a tapered hole, closed ac the top, to fit on one of the. 
which may be split at their ends. The casing being circular and the elcetrodes 
of different sizes, they cannot be placed wrongly on the pins. A solution of 
acid sulphate of soda is used. The casing is closed by a soft rubber sheet, a 
plate, and a cover which may be screwed in, or fixed by screws. Central 
openings are made in the paris and arubber diaphragm is secured by a cap in 
an opening in the plate; pin holes or slitsinthe diapbragm permit gas te 
escape under pressure, but confine tbe liquid. The lamp may be used in mines, 
mills, and oil works, or on bicycles or other vehicles. 10 claims. 


6,040. “А new or improved telegraph relay, suitable for long submarine 
cables." J. Rymer-Jenes. Dated February 23 tb, 1097. Relays for submarine 
telegraphy are arranged with two coils suspended in strong magnetic fields, and 
provided with light cross bars. The cross bars are connected by fibres and by a 
glass or quartz fibre. Instead of the fibre being directly connected to the bars, 
magnifying arrangements may beinserted. The contact lever is supported at 
one end by a fibre; and at the other end is provided with a T-head which plays 
between removable amalgamated contact plates. The suspended end the 
lever is bent down and dipped in acidulated water. The lever is moved by 
resting on the glass, &c., fibre. and is provided with an adjustable rider. The 
contact plates are mounted on hinged and adjustable supports. 7 claims. 


8,171. “Improvements in conductors fer electric raliways aud the like." И. 
Wood. Dated February 26th, 1897. At the junction and crossings of conductors 
grooves are made on the undeiside of the connecting pieces to receive sad 
guide the flanges of the trolley wheels as they pass. 3 claims. 


5,224. “improvements in electric aro lamps.“ R. Raynor. Dated February 
96th, 1897. The lower carbon is supported in the bend of a U-shaped tube or 
grooved bar, the vertical limbs of which slide in insulating rings in larger tabes 
fixed on the lamp frame. The U tube is supported by a flexible cord or chain 
passed through it and over a guide or guides to a pulley on a brake wheel. One 
erd of the cord may be attached to the frame, or both ends may be attached te 
the pulley. When one end is fixed, the friction of the cord in the tube cheeks 
su den movements of the carbon. The upper carbon may be supported by 
another U tube, or a weighted head connected by a rack and pinion, or bya 
with another pulley on the brake wheel. The brake wheel is carried by a screw 
threaded axle, or its rim is thresded, so that when rotating it moves laterally 
into contact with inclined brake surfaces on the regulating lever, The edge of 
the wheel is bevelled correspondingly, and the pulley surfaces are coned in 
order to increase their working ciameter as the carbons are consumed and 
render their operations uniform. To strike the arc, the axle is carried by а 
tube vertically movable by connection with the core of a series so'enoid, to 
lower the brake wheel and thus operate the cords to separate the carbons. The 
core is provided with rings so that the solenoid serves asa dash pot. In a modi- 
fication, the spring and arm are dispensed with, the series coil core being 
attached to the regulating lever, so that this depresses the brake wheel to strike 
an arc. 9 claiins. 


8,237. ihprovements in the suspension of electrical accumulators or batteries en ` 
motor carriages.” Hon. R. T. D. Brengham and W. C. Bersey. Dated February 36th, 
1897. Consists of means for resiliently suspending accumulators or batteries 
on motor carriages in tuch а manner as to prevent undue oscillation and shocks. 
"I he box containing the batteries is.suspended from the frame of the vehicle by 
linke, supported by springs. Oscillation is checked by the bar pivoted as one 
end to the box and at the other end to the frame. The dies of continuous wire 
drawing machines are arranged in their supports out of line with one another, 
so that the wire passes round the drawing through rollers or cyclinders in spiral 
lines. Tbe rolleis which rotate in troughs may be mounted eccentrically on 
their shafts, or their bos es may be bored out larger than the shafts to give free- 
dom to the motion of the wire and prevent it cutting into the rollers. The 
periphery of the cylinders or rollers may be concave. 2claims. 


5,288. Improvements in electrically propelled motor road vehloles." L. 

Dated February 26th, 1897. This is a vehicle of the kind described in Specifiea- 
tion No. 15,564. д.р. 1895. On the fly-wheel shaft of the motor engine is secured 
а toothed wheel, which when the wheel is made to gear with it communicates 
motion from the engine to the dynamo-electric machine, the electricity 
duced being stored in accumulators at the back or back and front of the vehicle. 
Electricity is only produced when the vehicle is at rest, and issued to work as 
an electromotor, when the wheel is put out of gear with the wheel, and the 
wheel made to gear with the wheel; motion being then comnunicated from the 
electromotor to the countershaft and ther.ce from the pinions by chains te the 
sprocket wheels on the axle of the driving wheels. The brake on the drum is 
controlled by a treadle. The front wheels have their axles pivoted on the ends 
of а cross bar, and by moving the handle both wheels are turned, thus steering 
the vehicle. 1 claim. 


6,360. “А method of and apparatus for utilising eleotrio energy.” Н. В. Cex. 
Dated February 27th, 1897. Contact is made and broken at the make and break 
switch, the lamps being alternately in and out of the battery circuit. It is stated 
that a much higher potential is obtained in the circuit and increased bright 
ness of tbe lamps. Instead of the magnetic make and break a rotary one 
may be employed. 6 claims. 


5,383. "improvements in primary galvanic batteries." 8. F. Walker. Dated 
March Ist, 18997. In portable, single fluid carbon zine cells, the electrolyte 
consists of a solution of chromic acid with bydrochicric acid and sodium 
sulphate. To purify the acids, impurities msy be precipitated by the use of 
suitable salte, such as barium chloride. The carbon is in tbe form of a hollow 
perforated cylinder, and the zinc is cast in the form of an inverted cone about a 
central supporting wire of iron or brass. ‘he pores of the carbon are filled 
with sulphate in the manner described in Specitication No. 12,022, л э. 1897. 
7 claims, : 


6,430. ‘“‘Improvements in speed-regulating governors, specially suitable fer 
electrio fight and other high speed engines." J. T. Marshall. Dated March 136, 
1897, Consists іп а form of governor especially suitable for electric light or 
other high speed engines. Asleeve is mounted on a rotatory spindle ко as to 
be capable of sliding thereon while revolving. 'The upper end of tbis sleeve 
canies a plate, on which are hung the centrifugal weights. The tails of &bese 
bear, through anti-friction rollers, on a plate rigidly attached to the end ot the 
spirdle. Outward movement of the weights raises this pla'e against the re- 
sistance of the springs, which are held between & collar on the sleeve and an 
adjustable abutment plate bearing, through studs, against tte plate. The spring 
is preferably made in two parts oppositely coiled, so that the twist taking Mace 
on compression or extension shall be neutralised. 5 claims. 


i 6,178. An improved device for deadening the noise in telephone ocnductors and 
the like.” H. Messing. Dated March 9th, 1897. А hollow sleeve of India-rabber 
or similar substance is enclosed in a split sleeve of lead. The ends of the sleeve 
are solid except for radial slits corresponding in position to the opening on the 
lead sleeve, so that the whole can be slipped on to a telephone, &c., line so as 
to deaden the buzzing in the wires, rods or posts. 1 claim. 
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tramways and light railways in this country seems ever to 
have been enveloped in ignorance, and crushed, by ill-advised 
or ill-drafted measures. The Tramways Act of 1870 rendered 
impossible the raising of capital, and the Light Railways 
Act of 1896 has equally failed to secure the results aimed at 
by its framers. The intention of this Aot was ta facilitate 
the construction of light railwayr, and the gratuitous 
assumption seems to have been made that because such light 
railways were needed, because the public demanded their 
construction and was prepared to find capital to that end, 
therefore the servants or representatives of the public would 
necessarily afford all possible facilities to promotera. 

But such hopes have been by no means fulfilled. It is a 
common saying that two are required to make a quarrel. k 
is equally true that two consents are required to an agree- 
ment, but it is lamentable to record that where agreement is 
called for between a promoter of a scheme and the authority 
concerned, the intention and meaning of the term agreement 
has been totally degraded. Where, for example, an electric 
tramway must of necessity erect poles for carrying the over- 
head system, the necessity of coming to an agreement as to 
the position of such poles is used as a means of levying 
blackmail on promotere. Now, it was not the intention of 
the Legislature that authorities to be agreed with should cet 
themselves to be wilfally and perversely obstructive. 
Doubtless, it is annoying for a surveyor of roads who has, 
perhaps, taken a just pride in what he may call his roads, to 
see the same torn up by a tramway company. But after all, 
the roads are not the property of the road surveyors ; they 
belong essentially io the public. If it is to the public 
interest that a portion of the road shall be occupied by the 
rails of a tramway or of a light railway, it is the duty of a 
road surveyor to acquiesce in all necessary works, and not to 
set up obstruction for the sole purpose of satisfying only 
personal grievances. | 

Nor is it only local authorities and their surveyors who 
have pursued a policy inimical to the public interest. The 
railway companies themselves, established by the good will 
of the public, and occupying the country by favour of the 
public, have largely contributed to hinder the good work of 
new comers in the field of transportation, These com- 
panie, whose special Parliamentary powers have enabled 
them to build ugly and light-obetructing bridges across 
public roads, on the plea of convenience to the public, have 
taken on themselves to use such structures as a means of 
obstruction to electric tramways. 

Here, again, it never was the intention of the Legislature, 
when permitting such structures to be built, to grant to the 
then promoters the power to employ such structures as a 
means for obstructing future developments; developments 
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ва necessary to-day for the public good as were the steam 
railroads in their early days. Occasionally Parliament 
does act with some foresight, as, for example, when 
the Warrington bridge of the London and  North- 
Western Railway was allowed at a low level, with the 
proviso that it should, when neceasary, be raised to permit 
the passage of vessels. This provision became necessary 
when the Manchester Ship Canal was made—an undertaking 
violently opposed by the railway company on the grounds 
that it would Ъз impossible to construct it, and that when 
constructed it would not pay, and no one would use it. 


Between now and two years hence some consolidation of 
existing Tramways Acts will surely be effected, this being done, 


it is to Ъз hoped, with greater foresight than has so far been 
displayed. The experience gained in electric traction work in 


connection with the Act of 1896 and the earlier Act of 1870, 
should enable the public to be better represented before 
any committee of inquiry that may b» constituted as а 
preliminary to а final Act, than has hitherto been the 
case. The abuses and blackmail, and the unparalleled 
delays and obstructions, forced upon promoters, should be 
rendered impossible. 

In electric traction work it is perhaps unfortunate that 
there must be interference with the roads. Not merely must 
the permanent way be laid down, but the cables must be 
trenched in, and the overhead construction must be carried 
by its poles, As regards these, however, it cannot ba claimed 
that they present so conspicuous an appearance as had been 
feared. Compared with the big black creosoted poles 
of the Post Office or of the telephone company, the neat 
iron poles of a tramway are hardly noticeable, especially as 
they can always be painted to suit a locality—green, for 
example, along a leafy road, and red brick colour or stone 


colour along building routes, according to the nature of the 


building material; so psinted, they are invisible at a short 
distance. But, in any case, the crying necessity of the day 
is for better transportation facilities. The country is suffering 
from great loss of time every day through the lack of better 
facilities. The industries of the country suffer both directly 
and indirectly, and millions are being invested abroad for 
want of profitable investment at home, which would be 
available for the thousands of miles of necessary tram- 
ways, and the collateral industries that would flourish 
with them. It is, of course, of the greatest importance 
that proper provision should be made for the due protection 
of the public interest against future encroachment upon 
public rights, for these rights have been too much neglected in 
granting special powers to the railway companies in the 
past, but it is equally important that Parliament—whose 
intentions have been in the one case exceeded and in later 
cases obstructed—should correct such errors in the coming 
Act. Parliament is all-powerfal, and can undo what it has 
done wherever the public interest demands it. It would be 
better for the country at large, both on the part of the 
general public, the inventors, and the commercial and work- 
ing classes, if no change should be made and no new 
measures introduced unless it is definitely understood and 
provided that the electric traction industry is to have fair 
play; moreover, there must be no short-sighted obstruction 
on the part of local authorities, or of individual officials 
arrogating to themselves the ownership of public roads 
entirely apart from the opinions of the real owners. ‘The 
country bids fair to be ruined by the restraining hands of 
men long since gone to dust, through the observance of the 
letter in matters which may in their time have been in touch 
with the spirit of the age. Altered conditions nowadays 
make such restrictions ridiculous. 

For example, to take one matter which is for the purposes 
of to-day as extinct as the dodo—the necessity of paving а 


as electricity has been. 


tramway track. The obligation to pave the track of a 
tramway, arose from the extreme wear inevitable where the 
horses of a tramcar were of necessity compelled always to 
run along the same narrow line. But to-day it is only 
through ultra-conservatiem that there are any borse tramways 
at work. Olearly, the enormous expenditure of stone or wood 
ving ought not to be obligatory along an electric line which 
as no use for the paving, and causes no wear of it. It seems 
to us, also, that the obligation enforced upon the Dublin 
Street Tramways Company of sanding its track, is an 
unfair obligation. The sand is useless to the tramway com- 
репу; the tramway track is used by any and every vebicle, 
and being part of the public road should be sanded by the 
public authority. True, the sanding: of the rail surface 
might, perhaps, be demanded of the company, but beyond 
this we see neither sense nor reason in the decision. Future 
legislation should take into account the use of electricity as at 
present the chief motive power on tramways and light railways 
and though anything better than electricity has во far not even 
appeared in the dimmest distance, we would like not even 
the next coming motive pre to be curbed and obstructed 
e venture to say that but for the 

almost sole recognition of the horse, steam traction would 
have advanced far beyond what it has done. Steam traction 


on tramways has never had a chance of showing what it 


could do. Probably now it never will. 


We are not enthusiastic admirers of the 

о" London County Council, or of all that it has 
the London County done in the way of civic control, and in 
аси many electrical matters we confess that the 
attitude of this august body is quite beyond our comprehension. 
Its method of dealing with such a small matter as the light- 


ing of the Thames Embankment suggested that it was 
quite beyond its power to deal in а business-like manner 
with technical matters; while on the subject of tramways 
it has developed an amazing amount of wrongheadedness. 
Having regard to these things therefore, it is not surprising 
that a pretty quarrel should have arisen with the Islington 
Vestry on the subject of electric lighting loans. One of the 
functions taken over from the Metropolitan Board of Works 
was the control of the raising of loans by the London 
vestries, and from the commencement of ita career the Couaty 
Council has had а good deal to do with loans for the develop- 
ment of electric light works. There have been, at different 
times, certain matters of difference between Vestries 
the London County Council on the subject of lighting loans, 
but the one with the Islington Vestry, which was related in 
these columns some two or three weeks ago, is rather sug: 
gestive of an attempt to push the prerogative of the Counci 
beyond what was ever intended by Parliament. Followin 
the usual course in developing their electricity worke, th 
Islington Vestry applied to the County Council for sanction 
to raise a loan for new plant. The Finance Committee 
however, insisted upon a complete detailed scheme before 
they would grant the necessary permission. To our mind 
Veatry very properly refused to give what they considered to be 
unn details; because, as they stated, the estimates 
had been prepared by the Vestry's electrical engineer, and 
approved by the Lighting Committee, and the Vestry 
having confidence in the judgment of both, could not recog 
піве the claim of the Council's officials to be supplied wit 
the details. We may take it that the details were required 
by the Council in order to see if the Vestry were undertaking 
a sound scheme; but what member or official of the Count] 
Council would have been able to say whether the Vestry! 
estimate was right or wrong? А consideration of вй 
details would necessitate a certain amount of technical know 
ledge ; and surely the County Council would never dream of 
submitting an estimate to an outside engineer. Unles 
they did that, they would be unable to say whether the 
Islington Veatry's estimates were in order ог not. The whole 
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question of the County Council's authority in regard t 


lighting loans needs to be reconsidered, and the provision 
whish has been made, giving a right of appeal to the L 
Government Board in cases where the Council refuse to sano 


tion loans, has not been made too soon. 
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THE CONTACT v. THE CHEMICAL THEORY 
OF THE VOLTA EFFECT. 


SEVERAL circumstances have recently brought into 
prominence this old and still unsettled controversy. The 
main question now at issue is the explanation of Volta’s 
classical experiment and of a number of other experimenta of 
a similar kind, though differing in detail, due to him and 
later physicists. At one time scientific men were divided 
into two parties by their views on this subject, which were 
held very strongly and expressed very warmly. Some 20 
years ago the British Association made a determined effort 
to get agreement on the matter by obtaining a clear state- 
ment from some competent physicist of the experimental 
facts, and of the different modes of construing them. By 
these means it was hoped that the issues might be narrowed 
and clearly defined, and an end put toa long and irritatin 
flood of loose reasoning and irrelevant experiment which 
been poured out by both sides. Prof. Oliver Lodge's report 
to the British Association, made in 1884 at the Montreal 
meeting, is the principal document on the subject. To 
many people this report seemed to be decisive, at any rate 
against the contact theorists, and it would be difficult to 
make a clearer statement of the issues. Prof. Lodge’s own 
opinions were given in a categorical series of propositions, 
expressly designed to challenge a direct negative from those 
who овас with any ог all of them. Even this report 
has not brought the matter to a definite issue, and the 
Volta centenary has been the occasion of re-opening the 
whole controversy. The most important recent publication 
on the subject was Lord Kelvin’s lecture, delivered May 
21st, 1897, before the Royal Institution. A paper by Mr. 
Spiers, read before the Physical Society on November 10th 
last, described a series of difficult and ingenious riments 
of the inoonclusive character of much of the work on this 
subject. This paper elicited a short and unsatisfactory dis- 
cussion, and a promise from Prof. Lodge that he would deal 
with the question in his next presidential address to the 
Society. 

At one time the theory of the Voltaic cell was in- 
extricably mixed up with that of the Volta effect, and 


it is clear that they cannot be wholly separated; but 
recent speculations on the action of the cell, based 


upon diffasion, are very different from the sort of con- 
siderations which have been employed to explain Volta’s 
contact experiments, and have deprived the contact v. 
chemical controversy of much of its interest. We are pub- 
lishing a translation of Prof. Augusto Righi’s account of the 
theory of the cell, which was appended to his address on the 
scientific work of Volta, delivered to the Como Confer- 
ence, and those who are interested will find there a clear 
general account of Nernst’s theory, based on the action of 
diffasion. One can hardly formulate any statement on the 
action of Volta’s contact effect that would be accepted by 
both sidee, but it seems to be generally thought that the 
phenomenon is evidence of a statical straining of bodies 
towards combination, though there is disagreement as to the 
exact locality or nature of the action. 

A peculiar feature of the whole controversy has been that 
there continually appears to be misunderstanding and con- 
fusion between the disputants as to the meaning and use of 
such terms as potential, and such relations as the one 


referred to at the Physical Society's meeting, viz., J к =T os 


as well as to statements of what is actually observed in ex- 
раша Confusion of thought is not to be suggested with 

ord Kelvin and Prof. Perry on the one hand, or with Prof. 
Ayrton and Prof. Lodge on the other; but it is probably the 
case that words, and the word potential in particular, have 
been used in different senses at different times. This is 


especially liable to occur in colloquial discussion, and it is 


much to be hoped that that likely to ensue on Prof. Lodge’s 
address may carefully reported and revised by the 
speakers. 


Before describing Volta's experiment the meaning of 
potential may be referred to. Potential is essentially a pro- 
perty of a position in space, and does not imply that matter 
exists or does not exist there. It is not a property of matter, 
and in this way differs in character from such quantities as 


temperature and velocity. It cannot be measured directly at 
all, bat its value at a point may be deduced from measure- 
ments of the electrical force existing in the neighbourhood. 
These measurements can only be made in fluid media, and 
the potential of a point within a solid body can only be 
deduced from observations in the neighbouring fluid medium 


by means of some assumption. The potential of a point 


within a solid body has never been measured; and the 
accepted view that within a conducting body, not 
conveying a current, it has the same value at all 
pointe, has no experimental foundation. Lord Kelvin 
pointed out in his Royal Institution lecture that this is 
almost certainly not true of a crystalline metallic structure ; 
and that of the many combatants who have used the term 
* potential of & conducting boly," not one has ever told 
what he meant by the expression. In Prof. Lodge's Brit. 
Assoc. Report, 1884, it is stated that Sir William Thomson 
said that by the expression “potential of a conducting 
body," he meant the potential of the medium close to the 
body.” This is a perfectly intelligible and measurable 
quantity, but evidently it is not the sense which other 
writers have attributed to the words, The expression 
“ potential at a point” has no ambiguity, but it must be 
remembered that when the point is within a solid body no 
value can be assigned to it except by means of some infer- 
ence which may require careful examination. 

The Volta effect may be stated as follows :— | 

1. If two bodies of different metals are connected metal- 
lically a field of electrostatic force is established in their 
neighbourhood. | 

2. The density of the field is proportional for any given 
gaseous medium to the condenser capacity of the system, 
the surfaces of the two bodies being equipotential surfaces. 

8. The metallic connection between the two bodies may 
be made in any way, and through any series of metals, with- 
out affecting the observed field. 

A particular case is shown in fig. 1, where a pair of zinc 
and copper plates, 2 2, с C, forming an ordinary condenser, 


Fia. 1. 


are connected by a wire shown partly of zinc, partly of 
copper, with a junction at D E. Experiment shows that— 

1. À pong charged body between the plates experi- 
ences a force directed towards the copper plate, and the two 

lates experience в force tending to bring them иг 
This last result has recently been obtained directly and 
satisfactorily by Sig. Q. Majorana. Phil. Mag., September, 
1899. 

2. The force is inversely proportional to the distance 
between the plates. | 

3. The connection o D E F may be made in any way, во 
long as it is metallic, without altering the field, so long as 
the surfaces Z z, c о are unaltered. 

If, with Lord Kelvin, the potential of a metallic body means 
the potential at a point close to and outside it, 6.g., A or B, 
then the above experiment proves that the potentials of the 
zinc and copper plates in the above experiment differ by a 
definite amount, which is independent of the form of the 
structure. (It is a quantity about 7 volt.) But if the 
potentials of the bodies mean the potentials at р within 
them, e.g., (a) or (b), the conclusion cannot be drawn. 

The first step in the arguments drawn from this experi- 
ment has been stated in many ways, but all seem reducible 
to the following :— 

(а) Experiment shows that a certain quantity of work, w, 
is done in conveying a positively charged body from a point, 

| р 
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A near the copper, to a point B near the zinc by the path 


A M B, 

(b) The work done in conveying a charge by the path 
A M B is the same as that which would be done in conveying 
it by the path A a F ED C b B, which is therefore w. 

The question between the two sides is simply as to the part 
of the path A a F E р CB at which the work w is done. 
According to the contact theory the potential at D is higher 
than that at E by the same amount as the potential at B is 
higher than that at a, and the work w is done in conveying 
the charge from E to р, £.e., across the metallic junotion. 
According to the chemical theory there is no difference of 
potential between points D and x, but there is between points 
A and a, and between points B and b; and the work w is 
done in conveying the charge across the gas to metal 
junctions at A a, B ö. 

Three observations may be made here :— 

1. The character of the surfaces in contact at D E does not 
affect the field А м n. Suppose, for instance, that the sur- 
faces wore separated, the zino thoroughly burnished, as in 
Erskine Murray's experiments, and the contact re-made. 
This is equivalent to inserting in the metallio connecting 
circuit a plate of burnished zinc, which, iu accordance with 
the experimental results given in Section 8 of the statement 


of the Volta effect, makes no difference in the force at A M B. 


This will be generally admitted, though in some experimenta 
the contact surfaces at D E were parts of the surfaces 2 7, 
C с, and were altered by burnishing, oxidation, polishing, 
Ko.; and it is not clear whether the experimenters supposed 
that the alteration effected thereby in the foroe between А 
and B was due to the change in the surfaces 27, c C or in 
those ab D E. 

2. The character of the superficial layers of metal z z, c c 
affecta the field A м B. Erskine Murray by burnishing, 
Beveral experimenters by oxidation by heating, and recently 
Spiers by heating and exhausting the gas, have obtained 
large changes in the field. These operations introdnce 
changes in the gas to metal junction, and, at the same time, 
introduce a new metal to metal junction, e g., between the 
burnished superficial layer and the unchanged metal beneath 
it; and it is not possible, prima facie, to attribute the effect 
on the field to one change rather than to the other. 

8. The character of the gaseous medium, so far as we 
are able to test the point by changing it, does not affect the 
field am B. Prof. Lodge holds that it would, but that we 
have no means of making changes sufficiently perfect to 
show any result. 

There are two methods, both due to Lord Kelvin, of deter- 
mining the contact force of metals which are not open to 
above objection :— 

1. A known quantity of electricity is passed in a continuous 
current through a metal to metal junction, e g., from Ek to D, 
бр. 1. The heat developed consists of two parts, that due 
to the resistance of the conductors at a rate proportional to 
thesquare of the current, and that due to the difference between 
the potentials at D and E, at a rate proportional to the cur- 
rent, the latter action being known as the Peltier effect. If 
a measurement of the heat due to the latter cause showed 
that the difference between the potentials at D and E was 
the same as that between A and B, the contact theory would 
appear to be proved. The sort of quantities that would have 
to be observed may be shown by the example of fig. 2. 

Heat is developed in virtue of the resistance of the 
conductors in the above arrangement at the rates *00015 
watt per cm. in the copper, and 00053 watt per om. in 
the zinc, sufficient, if there were no radiation, to raise the 
temperature of the copper at the rate 1? C. in 4:2 minutes, and 
of the zinc 1° C. in 1˙3 minutes. If there were a difference of 
potential between points on each side of the junction of 
7 volt (suggested by the contact theory) heat would be 
developed there at the rate of 7 watt, a quantity many 
times larger than those which produce the other easily 
observable effects. The observed results do not approach 
this, and are decisive, thus Maxwell and Lodge, against the 
seat of the main Volta effect being at the metallic junction. 

2. If a current of electricity i flows along a homogeneous 
conductor which is not all at the same temperature heat, is 
developed at each point at a rate H which consists of two 
parte. One part p 1? isthe product of the second power of the 
current by a quantity p, the resistance, which depends on 
the nature of the metal, and on its temperature at the point. 


o i is the product of the first power of the 


The other 
current and a quantity , the specific heat of electricity, 


which depends on the nature of the metal, on the tempera- 
ture gradient along the conductor at the point, and the tem- 
perature at the point, so that н = рй + of, 

For large currents the term oi is negligible compared 
with pi? ; for small currents р? is negligible compared with 
ot. When the difference of temperature between the ends 
of a metal bar is small, say ¢, the heat developed by a very 
small current, i, is c i£; and the difference between the 
potentials at the ends of the bar, due to the temperature 
gradient, is c £. 


— 1 ampere -> 


Copper. | Zinc. 
0113 | ретт area sq. om. a 
1 weight grms. per cm. я 
00015 resistance, ohms per cm. OC058 
091 sp. heat. 1 
| Fia. 2. 


Consider the closed circuit, fig. 2, of two metals whose 
junctions are at absolute temperatures т + 4 T — t, differing 
by 2 ¢ а small quantity; so that т is the mean absolute 
temperature of each metal. Hr +s Hr _; are the electro- 
motive forces of contact at the two junctions ; о, e, are the 
specific heats of electricity of the two metals at the tempera- 
ture T, во that 2 о, f, 2 c; ¢ are the differences of potential 
between the ends of the conductors due to the temperature 
gradient along them. Then the electromotive force in the 
circuit is 

6 = Н: +: — Hr t + 2 (о, — оз) k. 

With an electromotive force very nearly equal to в 
impressed on the circuit (s. 9., by a changing magnet io field) 
so that the current is very small, the whole forms a reversible 
heat engine, absorbing heat at the hot janction and along 
one conductor, developing heat at the cool junction and 
along the other conductor, and doing work equivalent to the 
difference of the two heats on the magnetic field. The sum 
of the heats, each divided by the absolute temperature at the 

int where it is absorbed or developed, is zero (the second 
aw of thermo-dynamics). 

Hr+t Hr t 


Hence es 


f 
9 — == — 
T+ 1 — f 2 (n — оз) 4 9 


Since ¢ is small, this reduces to н, = T y. 
н, is electromotive force for the junction of the two 
metals at the absolute temperature T ; е is the electromotive 
force for the whole circuit of the two given metals at the 
mean temperature T, with a small difference, 2 /, between the 
temperatures of the junctions. 
This equation is commonly written 


JIT =T Ек 
| 4 T 
where J is the Joulian equivalent, 


х is the measure of the Peltier effect, 
E is the thermo-dynamic height of the couple, : 
T is the absolute temperature. 


The value of E and e have been determined for various 
couples. Prof. Everett (C. G. S. units) gives the value of Е 
for copper-lead 136 + 95 f units, and for zino-lead 234 
+ 2:40 t units at? C. The electromotive foroe at a zinc-copper 
junction at 15° О. would be 288 х 1:45 units = 4:2 micro- 
volts, a quantity much less than that indicated by ‘the pre- 
ceding argument, and still leas comparable with the Volta 
effect of 7 volt. ! : 

Though both these arguments are due to Lord Kelvin, he 
is satisfied with the deduotion from neither of them of the 
electromotive force at a metallic junction. The in 
which Maxwell accepted the argument from the Peltier effect 
as conclusive against the contact theory, was quoted by Lord 
Kelvin, apparently in strong disapproval, in his printed 
lecture, and by Prof. Lodge, on the other hand, in his Brit. 
Assoc. Report in strong approval. The second thermo- 
dynamic argument is criticised by Lord Kelvin on the ground 
that the process “involves dissipation of energy by con- 
duction of heat through metals at different temperatures in 
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different рањ. and cannot be treated as a case of a reversible 

engine. This objection seems to be fatal. It is apparently 

eaei also by Prof. Lodge (prop. xxi, Brit. Assoc. 
port). 

Prof. Lodge has been at great to make his own 
views on the matter very clear. He holds that there is a 
strain towards combination between the atoms on the surface 
of a metallic body and those of the surrounding medium. 
In the case of a metal in air, the strain to oxidation tends 
to draw positive charges towards the surface of the metal, 
and to repel negative charges. In the case of a body whose 
surface is uniform, the strain is equal all over, and no 
5 5 1 If tu ванае Ds 

omogeneous (¢.7., y of zinc a y of copper), or 
if different media are opposed to different parte of one sur- 
face, the strain is greater at one pert than at another, and 
electrical displacement occurs. The part of the surface 
which is most readily oxidised, and ea. the greatest 
strain, becomes positively charged, the legs readily oxidisable 
part negatively charged. In an oxidising medium, such as 
air, which cannot exchange sharges with a metal immersed 
in it, the space about à non-homogeneous metallic surface is 
a field of electrostatic force. In the case of an electrolyte 
where charges can be exchanged with a metal, the medium 
is a field of electrical current. Prof. Lodge holds that there 
is no difference of potential between metallic bodies in con- 
tact other than the small quantities exhibited by the Peltier 
effecta, but that there is a large difference of potential 
between points inside the metal and in the surrounding 
medium. The essential condition of the Volta effect, both 
in gaseous and liquid media, is a difference of tendency to 
combination between different parts of the surface of a 
metallic body and the media adjacent to them. This condi- 
tion is met either by one medium and different kinds of 
surface on the metallic body, or by a uniform surface and 
different media. 


On Lodge’s theory the Volta effect of any couple should 

be altered by a change of the gaseous medium, and should 
disappear in vacuo; and several Volta series calculated for 
different gases are given in the British Association Report. 
That the Volta effect is not altered by rarefaction of the air, 
by replacing it with hydrogen, by protecting the plates with 
varnish, or by scraping them under paraffin, presenta to Lord: 
Kelvin a serious difficulty in accepting the theory, but 
Prof. Lodge replies to this objection any known mode of 
changing the medium near the plates leaves quite sufficient 
of the original medium to produce the old effect. A number 
of calculations of the Volta effect, based on the respective 
heats of combination with oxygen, while they do not in all 
cases Closely correspond with the observed results, certainly 
do not disprove the theory. Lord Kelvin, on the other 
hand, looks for the cause of the Volta effect to a straining 
after combination between the metals of the two plates them- 
selves, and while the effect by Lodge’s explanation depends 
on the heats of combination of, say, zino and copper with 
oxygen, Lord Kelvin makes it depend on the heat of forma- 
tion of brass. He wrote: This force (that of attraction 
between two metals metallically connected) is a result of 
chemical affinity between thin surface layers of the two 
metals ; and the work done by it when they are allowed to 
approach through any distance towards contact between any 
parts of the surfaces js the dynamical equivalent of the portion 
of their heat of combination due to the approach towards 
complete chemical combination constituted by the diminution 
of distance between the two bodies.” | 

The subject requires reference to one important ee 
ment. In fig. 4 there is no electrostatic field at A, but there 
is at B. 

The supporters of the contact theory supposed that all 


isolated metallic bodies immersed in an electrolyte are 
brought to the same potential, and that all uncharged isolated 
metallic bodies in air are at the ваше potential, and that а 
difference of potential is established when they are brought 
into contact. Prof. Lodge holds that different isolated 
metallic’ bodies immersed іп an electrolyte or in air, 
uncharged, are at very different potentials, but are brought 
to the same potential (less the small Peltier quantity) when 
the 5 fy. 4 (0), the whol a 
y the contaot „in fig. 4 (a), the whole system is a 
one potential, and 1 By Prof. Lodge's theory 
the three parts, two metals and one eleotrolyte, are at very 
different potentials, but remained uncharged, because each 
metal is strained equally all over, the tendency to oxidation 
being the same in both oxidising media, water and air. 


Fra. 4. 


In fig. 4 (b), by the contact theory, the part Cu, is at one 
potential, being — vely charged, and the remainder of the 
system, Cus, the electrolyte, and Zur, are at another potential 
in consequence of the electromotive force of contact at D, 
and аге + velycbarged. | 

By Prof. Lodge's theory Cu, and Zn, are at one potential, 
which is intermediate between those of Ca and Za in (a), 
Cu, is at another potential, and the electrolyte at a third. 
Оо, has a + ve charge, and an equal — ve charge is distri- 
buted over the surfaces of Z2, Ou, and the electrolyte. 

The two theories give the ваше distribution of 
and the same field, so that no observations of the eleotro- 
static forces discriminate between them. 

The mode in which the experiment, fig. 4 (a) would be 
explained by Nernet’s diffusion theory is not clear. 

In conclusion, the following passages may be quoted 
from English writers on the subject to whom we have 
referred :— 

The electromotive force at the junction of two metals as deter- 
mined by this method (that of measuring the Peltier effect at a single 
ononon) does not account for Volta's electromotive force. The 

tter is in general far greater and is sometimes of opposite sign. 
Hence the assumption that the potential of a metal isto be measured 
by that of the air in contact with it must be erroneous, and the 
greater part of Volta’s electromotive force must be sought for, not at 
the junction of the two metals, but at one or both of the surfaces 
which separate the metals from the air or other medium which forms 
the third element of the circuit.—Orznk-MAxwHLL, “ Electricity and 
Magnetism,” Vol. i., p. 340, second edition. 


In all that precedes I have, by frequent repetition of the phrase 
“ діт or ether,” carefully kept in view the truth that the dry Volta 
contact-electricity of m is, in the maio, independent of the 
character of the insulating medium occupying space around and 
between the metals concerned in each experiment,and depends essen- 
tially on the chemical and physical conditions of molecules of matter 
in the thin surface stratum between interior homogeneous metal 
and the external space, аре by ether and dry or moist atmospheric 
air or any gas or vapour which does not violently attack the metal ; 
or by ether with vapours only of mercury and glass and platinum and 
steel and vaseline (caulking the glase stopcocks), as in Bottomley’s 
experiments —-Г,овр KELVIN, Royal Institution Lecture, May 21st, 
1897, Section 33. 


à SS т is not at the oo of the air 5 but is 
Ways y below that poten у an amount roughly propor- 
tional to its heat of combustion, and calcalable, at any rate 
approximately, from it. For instance, clean sinc ise about 1:8 volts 
w the air, copper about ‘8 volt below, and so on. If ano 

oxidising medium be substituted for air in the above statement, it 
makes but little 

XX.—T wo metals put into contact reduce each other instantly to 
practically the same potential, and consequently the most oxidisable 
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one receives from the other a positive charge, the effect of which can 
be observed electrostatically. 
XXI.—There is a slight true contact force at the junction of two 
metals which prevents their reduction to exactly the same potential, 
but the outstanding difference is small, and varies with temperature. 
It can be measured thermo-electrically by the Peltier effect, but in 
no other known way. 16 is probably entirely independent of sur- 
rounding media, metallic or otherwise. | 
XXII.—If two metals are in contact, the potential of the medium 


energies of combination, and is Approximately caloalable therefrom. 
In the latter case the total E. M. F. is calcula 

energy of the chemical processes going on, minus or plus the es 
concerned in reversible heat effects.—Prof. OLtvER Lopes on 
Beat of the Electromotive Forces in the Voltaic Cell," British Asso- 
ciation Report, 1884, pp. 519-520. _ » | 
W. A. e 


THE SCIENTIFIC PRINCIPLES OF PUBLIC 
LIGHTING BY ARO LAMPS. 


By F. W. CARTER, M. A. 


(Concluded from page 995.) 


THERE is another expression for the horizontal illumination 


which we shall find useful in considering the effect of varying 
the height of the lamp, and that is in terms of the distance 
(вх = d feet, say) from the foot of the lamp. Since 


твїпб=в x =d, we shall have r= A whence the horizontal 
А P 9 


illumination -12% ы 


in2 

= becomes — — candle- feet. 
When we are given the curve between 1 and Ө we can find 
the curves between (i) т cos? 0 and Ө, (ii) 1 cos? d and 6, 
(iii) т cos? 0 sin Ө and 0, and (iv) т сов Ө віп? 0 and 60, 
obtaining the points on these curves either by caloulation— 
by multiplying 1 by the various trigonometrical functions 

indicated—or, if we prefer it, graphically as follows :— 
Let (fig. 3) be the arc, its axis, A B, being vertical, let 
Р be а point on its photometric curve, so that АР = I 
and P A R= 0; draw A N, vertical and N, P, perpendicular 
to A P. Then aN, = AP 008 0 = 10080, A P, = AN, 608 0 
= 1 00:? 0, so that P, is the point on our first curve (i), 


corresponding to р. Draw PiN horizontal, and make 
AP, = AN, Then АР, = A Ну = АР, 0080 = I cos? 6, 
and р, is the corresponding point on curve (ii). Draw PN, 
vertical and make A P, = A Ns. n | 

A P = А №, = АР, Ein 0 = 100%?0вїп 0; 
thus Р, is the point required on curve (iii), Lastly, draw 
PM vertical, мо perpendicular to A P, C м, horizontal, and 
make AP, = AN, Then 

A P, = AN, = AQ cos 6, 

and AQ = АМ sin 0, whilst am = АР ein Ө = I gin б, 
во that | AQ = I Bin? 0, 


and A P, = І sin? 0 сов 0. Hence P, is the point on our 
fourth curve. In this way we can get a succession of points 
on any of the curves, 

Let the large polar curve (fig. 4) be the photometric curve 
of the arc a, and the polar curves (i), (ii) and (iii) be the 
derived curves so designated in the ing paragraph. 
We will, for shortness, call these the curves o ori 


total, hori- 


zontal and vertical illumination respectively. Draw вх hori- 
zontal. Take any point P on the photometric curve, let Ap 
cut вх in N, and the polar curves i, ii, and iii, in P.. Р, Ps, 
respectively. Draw the ordinate at N, and make мо, = АР), 
N = APs, NQ, = AP, Repeating this for different 
positions of the point P, we shall trace out the Cartesian 
curves marked 1, ii, and iii whose ordinates are proportional 


| N | | 

Fla. 4.— Photometric curve, and curves of total, horizontal, and 
vertical illumination, for a nine-am naked arc, burning 2 mm. 
long between an 11 mm. positive, and a 9 mm. negative, solid Apostie 
carbons. 


to the total, horizontal, and vertical illuminations respectively 
at the level of the plane Bx. The height, AB, of the arc 
above this plane we have called л — л’ above, and the 
distance, BN, frem the lamp-post, should be to the same scale 
as AB, in which case the ordinate at N to any one of the 
curves divided by (^ — h’)? is the corresponding illumination 
at х. Thus we can get the particulars of the illumination 
at any point due to a single lamp. Since we are neglecting 
reflected light and the influence of other lampe, the illumina- 
tions given are, however, too small. The effecta of other 
lamps on the illuminations in question could be found, though, 
in the cases of the total and vertical illuminations, only by 
introducing greater complications than the importance of 
the results justfies. As mentioned above, these illumina- 
tions are chifly important in the neighbourhood of 
a lamp, where the effects of other lamps is proportionally 
small, The horizontal illumination at any point, due to a 
number of lamps, can, however, be easily found, for the 
separate illuminations of the several lampe have simply to 
be added. Thus in fig. 5 the onter polar curve at A is 
the photometric curve of a 12-ampere continuous current 
Oerlikon arc, with an opaline globe, whilst the inner 
curve is the derived 1 co Ө curve — as is also the polar 
curve at A’. The height of a lamp is to the distance 
between them as 21 is to 120—thus they may be taken as 
21 feet high and 40 yards apart. To find the illumination 
of the ground at any point N, join AN, А'х, cutting the 
I 0063 Ө curves at P and р’, set up an ordinate QN equal to 
the sum of AP and АР’, then QN divided by АВ? is the 
illumination at N; thus the illumination at N is proportional 
to ох. In this way is obtained the Oartesian curve, drawn 
in the figure, showing the illumination at every point on the 
line BB’, From the same polar curves we can, graphically, 

t the curves of equal illumination of the ground, and во 
study the distribution of light at points not on the line вв’. 
To do this, we must first describe about А a system of circles 
having radii in arithmetical progression (e.g., the candle- 
power circles of the figure). Let any particular circle 
(6.7., the 260 candle-power circle), cut the т сов? 0 curve in Р, 
and let AP cut the ground in N; then at N, and at every 

int at distance BN from в, the illumination, due to the 

mp at A, is proportional to AP, i. s., to 260 in our саве. 
Hence, describing a circle about в, of radius BN, we get a 
curve of equal illumination for the single lamp a. Repeat- 
ing this for each of the circles about A, we get the series of 
circies about в, corresponding to illuminations, 560, 
540, 520, 500 . . . &oc.—(the last віх, viz., 60, 50, 
40, 80, 20, 10, are separated by intervals of 10, however, 
in order the better to show the effect of su ing the 
illumination due to the second lamp). Now describe an 
exactly similar system of circles about в’, as shown numbered 
with dashed numbers (10', 20’, &.). Where circles of the 
two systems cut, the illumination due to both lamps is the 
sum of the numbers attached to the circles, Thus where 
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80 cuts 10’ the illumination is 40, similarly where 20 cuts 20’, 
and where 10 cuts 30’. Thus the curve, due to both lamps, 
corresponding to illumination 40, passes through these points, 
as is shown in the figure. In this way the system of lines of 
equal illumination due to both lamps is drawn. We could 
now introduce a third lamp and obtain such curves for the 
three if required. These curves really tell us all about the 
illumination of the ground due to the system of lamps. 
Where they are close together, the illamination is varying 
rapidly as we cross them, so that a patch which is nearly 
uniformly lighted will have but few of these curves upon it. 
It will be seen from fig. 5 how very | 
small is the effect of distant lamps 
compared with the nearer ones. In fact, 
the illamination at в, due to a’, is 
about 4 per cent. of that due to А, 
although the ratio of AB to BB’ is some- 
what greater than is usual in street 
lighting, where the height of the lam 
is generally about 20 feet, and the 
distance between them 50 or 60 yards. 
Thus we can find the distribution of 
light due to a number of lamps placed 
at given heights and in given positions. 
Let us "т с "s пое а of Зан 
Bpacing eight of the lamps, when 
some particulars of the distribution 
are specified. 
e will suppose the lamp to be of 
iven type, i. e., its photometric curve 
is given. First let the height, Л, of 
the lamp from the е be given, 
and the minimum illumination, m, on 
the line joining two lampe—a suitable 
specification for street lighting. Let 
the distance between lamps bez. For 
a single row of lamps the illumination is a minimum at 
the centre of BB (fig. 5) where it is 2 IT. = nm. 


Thus т ca? 0 = № > ‚—а known quantity. From the 


I cos? Ө curve (fig. 5) we find the value of 0, where 1 cœ? Ө is 
equal to this known quantity, then tan 0 - 


2h 
z = 2htan0. This gives z. 

In practice the value of this minimum illumination lies, 
in general, between 0°01 and 0°1 candle-feet, according to 
the importance of the locality, and is m in England, 
about 0:04 candle-feet for principal streets. The minimum 
illumination of gas-lit side streets appears to be only of the 
order 0:001 candle-feet. 

Taking the actual curve given in fig. 5, let m = 0°06 
candle feet, A — 20 feet. 


„ I сок Ө = 90? IM. 


'This gives 0 — 74? 10' 
tang = 9:5 .. x = 40 х 3'5 = 140 feet. 

A place of minimum illumination may, with some lamps, 
occur at B, bat it will be во small, and во liable to be lit up 
by scattered light from the bright zone close outside it, as 
to be unimportant. 

If we are considering the illumination of an open space by 
an evenly distributed system of lights some small modifica- 
tions will be necessary in the above. 

Thus, if the lamps are staggered, as in fig. 6, we may take 
the illumination at the centre of any triangle (A, А, A;) ай 
due entirely to the lamps at its corners. Thus, we shall have 
6 given by 


= 400 x 008 = 12. 


I cos? 0 т 
m = 8 j „ 0 1 co; = ЛЗ а? 
ОА, А 
and tan = Б? or, if А, А = 2, 
2 = 735 X ОА, = 43 A tan 6. 
If the lamps are in rowe, as in fig. 7, the point o is 


illuminated practically by the four lamps, A, А, Ag A,; thus, 
0 is given by | 
RA 0 


Bí! 


I соь 0 = № =, 


„or 


and A, Ag = X = 0А; V2 = У ghtan 0; 


so any other case might be treated. 


Let us now suppose that the height of the lamp is not 
specified, but the maximum, (м), as well as the minimum, 
(m), illaminations of the ground sre given. 

We may oonsider the maximum illumination as due 
entirely to the near lamp. Then, if т, сов? 0, is the maximum 
radius veotor of the curve (fig. 5), we shall have the height 
of the lamp given by | 


r A' 


— 
————— — e 


3 I. con? Ө. 
LU Lg M, or, Å = „Ade 6, * 0, 

Having found Л, we proceed to find the distance between 
the lamps exactly as in the case jast given. The maximum 
illumination of an arc-lit street is usually between 0°5 and 2 
candle-feet. 

Thus if м — 1 and m = 006 candle-feet, with the lam 
ш fig. 5, where the maximum is under the lamp, we shall 

ve 

I, cos? 0, = 570 
.. H = V570 = 24 feet appr.ximately. 
^. I соь 9 = 243 x 0°08 = 17:1 

giving Ө = 72°10’, „ = 149 feet or about 50 yards. 

A more reasonable case, perhaps, is that in which the 
average illumination (u“) is given, as well as the minimum 
(m). To find the average illumination we must divide the 
total amount of light falling on the ground by the area 
which it falls on. There is no difficulty in doing this when 
we are considering the lighting of open spaces, as, in this 
case, we can divide s үшын into a8 many equare, rect- 
or 


angular, triangular areas, as there are lamps. Thus 
if the lamps are at the corners of triangles of sides = (fig. 6), 


the area allotted to each is 


V3 L , 
qo ёш урем, 
4 
4L L 
or T == dite == 1:5 En 
V3 M м’ 9 


where L is the total amount of light given out by each lamp. 
If the lamps are at the corners of squares of sides = 
(fig. 7), each lamp has to illuminate an area 2%, 


" S 
М A er = u, 
M 


If, however, the lamps are ranged along a street, some of 
their light will be wasted on the bordering buildings. This 
amount will not usually be great and will be partly reflected 
back on to the street. If we neglect that wasted, and call т, 
still the total amount of light given out by the lamp, and 2 
the width of the street, we have—since zz is the area lighted 


per lamp, 


Thus, 
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Ta M, or 2 = m 
22 zM 

This value is somewhat too large, since L should be only 
the light falling on the street instead of the total light 
emitted. The wider the street the more nearly correct will 
be the value of v given by the formula. The quantity L is 
2 х times the mean hemispherical candle-power of the lamp, 
taken over the lower hemisphere. We observe that, for a 
given type of lamp, to have specified the mean illumination, 
amounts to the same thing as being given the distance, г, 
between lam 

The mean illumination of a street lit by arcs usually lies 
between 0:25 and 1 candle-feet, being generally, in our 
chief streets, about 0°45 candle-feet. This is, of course, only 
the part of the illamination due directly to the lamps. In 
some streets one could rely on its being considerably 
increased by the presence of shops. 

Having found x, we must proceed to find 4 by making 
use of the curve between 0 and I оов 0 sin?@ (No. iv., fig. 8). 
For street lighting the horizontal illumination half way 


between two lamps (where 4 =4) is 


| з 
m = 2 1908 0 sin 0 


г\2 ° 
(s) 
whence 1 оов 0 gin?0 = $7 „ a known quantity. Our 
curve gives us the value of @ which satisfies this. 


-— Ed —— — 


Thus for the curve in fig. 5 the mean hemispherical 
candle-power = 515 candles, or = 2 т x 545. 

Let x = 0°4 and m = 0:04 candle-feet, which will corre- 
spond to very good lighting, let 2 = 50 feet, х = ET = 
2 т x 545 | 
50 х 04 
0°04 


ОЕ x 1713 = 146. 
az Xr 146 


. 6 = 74 10% = m oot 74° 10’ = 24 feet. 


= 171 feet = 57 yards, whence I cos@ віц? = 


E16. 6. 


Similarly for the open space corresponding to fig. 6, 


d= р and 0 is given by 


I cos 0 sin? 0 
m= 3 тї 


3 


or 1 cos 0 sin? 0 site 


whence we get = —~ - cot 0. 
ge VES 


For the second open space considered (fig. 7), we have 


z 


d = 79 i 
; whilst 
т оон sin? 0 т 
т = 4 т? or I 0030 sin 0 = g 23 gives Ө, 
2 
x 
and h= i cot Ө gives Л. 


Let us next consider the question of the fewest lamps that 
can be used in order that the illumination of the ground on 
the line joining the lamps muy nowhere be less than m. This 


is the same as finding when z is For a single row 
of lamps we shall have, as in the last problem, 
I cos 0 віс? 0 I сов 0 sin? 0 
* m ў 


т = 2 ( y ‚ога? = 8 


2 


Since m is given, z is greatest when I сов 0 sin? 0 is greatest, 
Thus we have to find the value of 6, which makes the radius 
vector in the curve (iv.) fig. 8 greatest. Having found this 
value from the curve, and 2 from the formula above, we get 


the height of the lamp from the formula В = =- oot0. This 


height will, in general, be great for street lamps, in the 
case of such aros as are раво used. Thus for the 
lamps in fig. 5, 1 ооз 0 sin? 0 is greatest when Ө is about 
54°; а value is then 258 approximately. Thus if 
m = 0°05, | 


8 
0-05 х 958=4'14 x 10, 


*. 2 = 208 feet = 68 yards, 


h = 208. oot 54° = 74 feet, 


which height is impracticable for street lighting with the 
lamps in question, and with minimum illumination 0°05. 
In fact the lamps must have their photometric curves with 
maxima very little below the horizontal for this method to 


a3 => 


lead to feasible resulta, unless the minimum illumination is. 


to be very high. For the arrangement of lamps in fig. 6 we 
shall have E di 
in T 
jag 10080 BE gad d unc отв; 

у З 


in? 
whilst for the arrangement in fig. 7, 2? = 8 гоже м, 


and À = P cot 0, where, it must be remembered, Ө is 
the angle at which 1 cos 0 ain? 0 is greatest. 

Uniformity of illumination can hardly be hoped for when 
such large sources of light as arcs are used; nevertheless the 
conditions tending to uniformity may be elucidated. If the 
lamp- posts are given in position, and we suppone all the arcs 


raised gradually we shall find that, as the lamps mount 
higher, the maximum illumination of the ground diminishes, 
A,* “A, ы 
O 
A,* | “A, * 
Fia. 7. 


whilst the minimum for а time increases, and then begins to 
diminish. The turning point—when the minimum illu- 
mination is at its greatest may be taken as giving the 
superior limit practicable to the height, which, in fact, will 


generally be found higher than is usual at present, unless 
very good lighting is required, so that the distance between 
lamps is small. For a single row of lamps, 
: m = 2 10080 ein- . 
ELM EE. 
4 


where > is given, m is test when I cos 0 sin? Ө is 
greatest, and having found @ to make this as great as 


possible, we have h = 5 соё Ө. In fact, this problem is the 


same as the preceding one, except that x is now given instead 
of m. To be given « is, as shown above, the same as being 
given the mean illumination, M. 

Perhaps а more practical discussion of uniformity which, 
however, only applies when we have а minimum illumina- 
tion, not zero, under the lampe, as well as one between them, 
is based on the consideration that if we increase one miui- 
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mum, we shall, for a time at any rate, diminish the other, 
and vice versa. Under such circumstances we shall have an 
approach to uniformity if we make both kinds of minims 
equal, Thus for a single row of lamps, 


10 I сов? 0 
„ WS eH ee | 
where _ 0 
tan 0 = 2775 


and 10 is the intensity vertically downwards. Hence we 
have to find the value of 0 which makes 1 0060 = 4 1, 
(fig. 3, ourve ii). If the minimum illumination is given, 


is gi = 10 = Af bo 

h is given by m i or À um 
whilst . is given by « = 2 h tan 0. 

If the height, h, ofethe lamp is given, the minimum 


illuminatio: is found from m = 15 and » is given by == 


2 Atano. If the distance, u, between the lamps is given, 


we shall have 4 = | cot 6, and the minimum illumination 
is given by 
I cos? 0 I сов Ө віп? 0 
n 2 w = 8 - dcs 


In fig. 4, for iustance, 2 І co % = 1, when 0 = 66:5? 
about, whence 2 = 2 h tan o = 46 ^. If then the mini- 
mum illumination, m, is specified as, say, 0°06 candle-feet, 
we shall have 


I 120 
$9 s uu 
B = m" 006 = 2,000 
SOR = 45 feet, 
and r = 207 feet = 69 yards. 


The maximum illumination is only 0°31 candle-feet, so 
that the contrast between brightness and darkness is much 
smaller than usual. 

The foregoing methods, even when leading to imprac- 
ticable results, may suggest improvements in arc lamp 
globes and reflectors. Usually, with such large sources, 
there is plenty of light in the neighbourhood of a lamp, 
and it is the dark в between lamps that requires 
attention. Here the illumination can be inoreased either 
by raising the lamps or by using such a lantern dnd 
reflector as will send ont the greater part of the light but 
little below the horizontal. For the lighting of open spaces 
both are feasible ; the second alternative being perhaps the 
better from a photometric point of view, since very high 
lamps give bad illumination of vertical objects near them. 
- For streets, however, unless they be very wide, both are 
objectionable as wasting a lot of light on adjacent buildings 
which might have been more usefally employed, so that, 
unless very high illumination is required, we must be con- 
tent with a less uniform distribution of light than is 

ible in an open space. 

One would like to see manufacturers of arc lamps 
generally introducing the photometric curves of their 
lampe—running precisely under working conditions—into 
their catalogues. The derived system of circles of equal 
illumination would also be useful, together with a table 
giving the produot of the minimum illumination due to two 
lamps and the square of their height ($.e., 2 І оов? 0), for 
different values of the ratio of the distanoe between the 
lamps to the height of & lamp. 


Wigan.—Oa Wednesday last week the Mayor (Mr. 
Alderman Gee) switched on the electric current for the first time at 
the temporary central supply station. Mr. H. Oollings Bishop, the 
electrical engineer, had to find & suitable temporary site, and hire 
plant. This he has done, the plant consisting of a Robey undertype 
steam engine of 100 E P., and the dynamo a Byng-Hawkins of 240 
am and 250 volts, and with this plant he is farniching power for 
upwards of 1,800 lamps. He accomplished a creditable work in 
supplying the light before Ohristmas, as promised. We hear that 
Mr. E. H. Johnson, A. I. E. E., has installed the light at the Victoria 
H Алы Vaults, Doz and Partridge Hotel, Shakespeire 
Ho C. 


* 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


METHODS OF SUPPRESSING AROS IN SWITCHSS, 
 FUBEB, &c. 
By Enmzmsr KI. BUnR Soort, A. M. I. O. E. 
(Read at Manchester, Tuesday, December Bth.) 


-  (Conchided from page 1022) 


Ferranti Oil Fuse.—Ons of the most ingenious devices for sup- 
pressing high-tension arcs is the Ferranti oil fuse. This consists of a 
rectangular porcelain vessel containing resin oil to a depth of several 

inches. It is divided lengthways into two compartments, and in each 
there is a spring which, when at rest, has its free end resting on 
the bottom of the vessel. To set the fuse, the free ends of the two 


Fic. 16.— FERRANTI Ор Ввилк Fuss. 


springs are raised up until they are clear of the oil, fase wires are 
attached from terminal to terminal, their middle portion resting on 
the dividing porcelain partition, as shown in figs. 16 and 17. 
Naturally, when an excese current passes the wire melts, releasing 
the two springs, which plunge down through the oil on both sides, 
and thus put out the атс. This arrangement will satisfactorily break 
500 amperes at 5,000 volts, and it forms one of the most important 
details in the successful Ferrantiswitch panel. It may be mentioned 
that on the Continent for extra high tension switches it is quite the 
usual arrangement to make the final break under oil. 


кча. 17.—FzzBBAWTI Om Foss. (Small size for tran: formers.) 


Verity & Steele's Oil Fuse.—A high tension fuse has been recently 
introduced by Veritys, Limited, which is more or less on the lines of 
Mr. Ferranti's device, in that the broken end of the fuse wire is sub- 
merged in oil, gravity taking the place of the springs used in the 
original type. The 50 amperes sizs is shown in fig. 18, from which 
it will be seen that the fuse wire is passed through a U-shaped glass 
tube. On excess of current the wire fuses in air at the point o (the 
opposite end, в, being thickened up by having an extra strand wrapped 
round it) and the tube with the oil in it immediately drops, the 
broken end of the fuse wire being drawn under the oil at double the 
rato of travel of the tube. 

Spring Back Fuse.—A somewhat similar idea used in America is 
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shown in fig. 19. The fuse, made of sheet metal, is in a state of 
tension between two hinged terminals, which are pulled apart by 
springs. Around the central portion of the fuse the porcelain blocks 


Fig. 18.—VagnrrTY & STEELR'S Оп, Bemar Foss. 


are recessed so as to provide an air chamber, which is vented through 
the hole in the upper block. As the fuse loses its tensile strength at 
a low red heat, it is pulled apart almost before the metal has had 
time to melt, with the result that very little of the metal is volatilised. 
With a fuse of this type occupying only 6 inches x 3 inches, Mr. 
W. L. R. Emmett says he has repeatedly broken 300 amperes at 
13,000 volts without injary to the device. 
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Еа. 19.—Spraisa Bacx Fuss. 


The very ingenious “ time fuse" made by Messrs. F. Н. Royce and 
Oo., in which a resistance coil heats up the fuse wire, is also provided 
1 spring, which draws the ends of the wire apart directly it is 
melted. 

Shunted Fuse Working by Gravity.—The writer has suggested a 
combination of the shunted fuse with this springing back of the ter- 
minals. The arrangement is shown in fig. 20 applied to a high 
tension transmission of power line. The heavy fusible alloy which 
ordinarily carries the greater portion of the current is plugged in 
between the two lower terminals, whilet the shunt consisting of a 
fine copper wire connects the two upper terminals, These are hinged 


Fic. 20. 


and weighted so that directly the copper wire melts by having the 

main current shunted through it, they fall back into the dotted 

tion. Any arcing that may occur will soon go out, because the 

ot air tends to make it rise as in the exceedingly simple but effective 

Siemens & Halske lightning arrester, which works entirely by the 

arc creeping up two (or three for three-phase) curved arms and 
gradually lengthening until it flickers oat. 


Pant III. - Nox -Ancma Метад, &c. 


The perfect non-arcing metal would be one having no resistance, 
for then there would be no heating of the final point of contact, and 
consequently the arc would not start. This is of course impossible, 
and therefore the term non-arcing metals is always taken to mean 
metal which on commencing to arc gives off a vapour which forms 
an exceedingly high resistance. 

The Wurts Non-arcing Arrester.— As the result of most exhaustive 
researches Mr. Warts found that certain icular metals and com- 
binations of metals—the most important Doing zinc and antimony— 
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gave а non-arcing effect when the distance between the metal was 
only And of an inch (вее fig. 21). Various explanations are offered 
to account for this non-arcing propsrty, but the one most generally 
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Fra. 21. 


accepted is that the metals immediately produce a non-conducting 
oxide vapour over which the current cannot pass. 

It has been thought that besides the non-arcing property of the 
alloy, the considerable mass of metal which is necessary for the 
rollers has a beneficial effect in cooling off the small aros produced. 

A peculiar feature in connection with the device is that if the 
spark gaps are long, say 4 inch each, most vicious arcing will occur, 

robably because the oxide vapour has a much better chance of being 
sipated. 

Although originally intreduoed for the purpose of being applied 
to lightning arresters, it involvesa principle of suppressing arcs, which 
the writer ves will some day have a much widerapplication. In 
the discussion on Mr. Byng's paper before the Institution of Electrical 
Engineers, the writer suggested the application of the idea to switches, 
and it is interesting to note that this has now been tried with satis- 

results. 


Müller Non-Arcing Switch.—Mr. H. Müller, of the Blectricitats 
Actiengesellschaft, late Schuckert & Co., has designed a high tension 
switch for alternating current, in which the Wurts non-arcing device 
is introduced. It consists of 16 small rollers (see fig. 22) of non- 


Ета. 22. 


arcing metal, having spaces of 1 to 14 mm. between them. 
the switch is pr gp tm comes between the two sets of rollers and 
foroes them all into contact, at the same time rotating the rollers 


due to its forming a non-arcing oxide. In a power transmission line 
in South Oalifornia, working at 33,000 volts, the fuse wires are of 


D 
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No. 20 gauge pure aluminium wire. They are 3 feet long, and run 
through wooden tubes, on the ends of which hatchet contacta are fixed, 
which can be quickly removed for re-fusing. On another plant work- 
ing with 10,000 volts, an aluminium fuse wire about 1 foot long is 
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stretched horizontally, the wire surrounded by a soft rubber 
tube. When the fuse goes, this tube by its own weight, carry- 
ing with it the molten metal and giving a clean break. 

It is interesting to note that some metals do not readily oxidise 
with an arc, Platinum oxides, for example, can only be made by 
the wet process, and they are at once dissociated by the application 
of heat. Platinum is thus, in a sense, a non-arcing metal; i 
8 point of switches, &, is well 

own. 


Pant IV. - OConcr uso. N 


Many suggestions have been made which have not been put into 
ractice, thus one idea is that the fuse wire should have attached to 
t a small cap which will explode when the wire melts and thus 
dissipate the metallic vapours. Another suggestion is that the wire 
should be covered with some material which would combine with the 
metal to form a heavy insulating gas. 

16 bas also been suggested that the fuse be surrounded by carbon 
dioxide gas, which ordinarily will not support combustion. This 
would not be much good with the electric aro, however, because we 
know from experi 
lamp,“ as it really is, burns well in an atmosphere consisting mainly of 
carbon dioxide gas. | 

In 1894 Mr. J. Sachs suggested burying the fase wire in a chemical 
salt, which would combine with the metal of the fuse when heated. 
Something of the sort might be done, but there would always be the 
danger that its carrying capacity might be lessened, due to the salt 
* d rere 5 merle in dealing with the large 
us developmen the d t 
amounts of current at extra high voltages on transmission of power 
lines, is the suggestion to do away with safety devices altogether. 
It has long been known that certain types of alternators could be so 
designed that they would withstand considerable overloading with- 
out showing evil effects. It appears that American engineers are now 

further in this direction, and actually designing vri pepe 
alternators for transmission of power work, with the sole of 
their being able to withstand short-circuiting, so that when a fault 
ocours on the line a large current is passed sufficient to burn it out. 
Tho епке is not so drastic as it appears at first sight, because the 
writer erstands it has been the practice in this city for some time 
to burn ont any faults which may occur on the 
tinuous current cables. | | 


und сол- 


Manchester and  Liverpool.—The  Irlam District 
Council bas decided not to give ite assent to the Bill promoted for 
the construction of the proposed electric railway between Mancheater 
and Liverpool. Ав it is proposed to alter the gradients of some of 
the roads in the township, the Council desires to obtain a locus standi 
in the matter. 


© As there appears to be some misconception on the point it mi 
be mentioned that an entirely enclosed arc will not work satisfac 


torily. Directly every particle of free oxygen has been burnt up the 
rot bons begin to pump violentl and a y arc is out of Die quos: 
tion however mucb the mechanism may be adjusted. | 


b 


ence that an enclosed arc lamp or semi-enclosed aro , 


COMBINED REFUSE DESTRUCTORS AND 
ELECTRIC LIGHTING PLANTS. 


THE meetings held at the Institution of Civil Engineers on 
Tuesdays, December 12th and 19th, have again bronght the 
question of combined refuse destructors and electric light 
installations to the front. 

The occasion was the reading of a paper by Mr. O. Newton 
Russell, its subject being Combined Refuse Destructor 
and Power Plant,” and its object lesson Shoreditch 
Works.” A brief abstract was published in the ELECTRICAL 
Review for December 22nd. 

As & preliminary remark, we congratulate Mr. Russell 
upon the clear and explicit statements set forth, although 
our deductions may be somewhat different from his own. 

Oar readera will bear in mind that some two years since 
the question was discussed again and again in these columns, 
and we then expressed а doubt as to the advisability of thus 
combining two distinct undertakings, although the plea of 
economy is one which is undoubtedly a favourite topic with 
the faddists who are tn be found on most of our vestries and 
аң бшш 1 of this does not in the slightest d 

0 paper not in the egree 
alter the opinion we then formed, viz., that a well-constructed 
destructor and a well-designed electrical installation would 
work better if each were independent of the other, than any 
scheme of combination such as that in operation at 


Shoreditch. 
In the paper itself there was nothing new, or beyond that 
which had already been put forth in detail, but it has the 


merit of being fairly concise, and of bringing into a readable 
form ita various details. | 

The discussion which ensned was of ап interesting 
character, and the gentlemen who took part were well alive to 
eee of the subject, and were practically acquainted 
with it. | 

Mr. Laws, engineer of the Newcastle Corporation ; Mr. 
Charles Jones, of Ealing; Mr. Blair, of St. Pancras; Mr. 
Terry, late -Local Government Board i т; а repre- 
sentative from Oldham; Messrs. Manville, Alliott and 
Beaman ; Mr. Watson, of the Horsfall Company; and Mr. 
A. H. Preece, all added something to the general interest of the 
occasion, but we could not gather from anyone of them 
(other than they who were absolutely connected with Shore- 
ditch) any very marked approval of the scheme, and although . 
there was a decided approval of the character of the work as 
carried out, we could not help coming to the conclusion from 
the evidence of the great majority of these practical men, 
that the consensus of their opinions was that а large expendi- 
ture had been made on the capital account, and a very 
considerable expense was being incurred upon the current 
account. Therefore outlays were not justified by results, or, 
to pat it in plain language, the game was not worth the 
candle, 


The remarks of Mr. A. Н. Preece were interesting, he 
having been connected with the installation at Llandudno, 
and nothing could more thoroughly justify our opinion as to 
the desirability of the destructor and the electric light instal- 
lation being absolutely distinct than the experience detailed 


| yon of the Llandudno combination during the short period 


which has elapsed since its erection. The destructor in this 
case ap to have been designed for a town with a popula- 
tion certainly considerably larger than Llandudno, even when 
its influx of visitors is at its maximum. The admission that 
the destructor furnaces were let out at night in consequence 
of there not being sufficient material to burn (to say nothing 
of the admitted use of coal) shows an exceedingly weak point 
in the arrangement of the same, for anyone connected with 
the working of such undertakings knows full well that one of 
the essential points is that the combustion should go on night 
and day, year in and year out, excepting when it is absolutely 
necessary to shut down in order to repair. 

Touching upon the several details of the work as set forth 
in the paper, we admit that time has to some extent proved 
the correctness of the statements made with respect to com- 
bustion of coals as an addition to the power derived from the 
combustion of house refuse, but the fact that some £1,308 was 
spent during the year ended March, 1899, is somewhat 
startling when we remember the language used in the early 
stages of this discussion, and when we suggested that it would 

Е $ 
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be necessary to use a certain amount of coal, which would = undoubtedly is supposed to give the key to the value of the 


be better utilised in a boiler properly constructed, where 
advantage could be taken of its full calorific value. 

The fact that a considerable amount of steam-raising pro- 
perty exists in house refuse has never been denied, but from 
the remarks made by Lord Kelvinat the opening ceremony, and 
repeated by him during his journey in the United States, it 
might be supposed Shoreditch was the first place that ever 
attempted to utilise house refnee. Probably, notwith- 
standing his extensive knowledge, Lord Kelvin was unaware, 
at the time, that destructors were a comparatively old insti- 
tution in England, at any rate, some 30 years old, and that, 
from the very first, they had been used for steam-raising 
purposes. 

We will not refer to the now historical banquet held at the 
opening of the destructor, to the “turning ont of the old 
light and the turning on of the new,” &c., nor to the dedica- 
tory prayer of the esteemed Vicar of Shoreditch, but 
we regret the fact (referred to by Mr. Charles Jones in 
the discussion) that the remarks then made by such an 
authority tend largely to mislead many who are honestly 
desirous of utilising the waste material of their cities and 
towns. Many of these municipal men would be led into 
extravagance in the construction of an apparatus which, 
while snitable for a district such as Shoreditch, with its 
crowded population, would be in nowise suitable for a large 
majority of towns whose sanitary requirements are as 
great as those of Shoreditch, but whose means of meeting 
the same are far more limited. | 

Upon one question there can be no shadow of a doubt, 
that the installation in its entirety was a most expensive one, 
and that the cost of the destruction of refuse is immensely 
higher than in any other place in England. By referring 
to the tables in Mr. Oharles Jones’s book on “ Refuse 
Destructors,” published in 1894, we find that the expense 
incurred in destroying refuse is represented as varying from 
34d. to 18. 7d. per ton. about 10d. being a fair average. 

According to Mr. Russell’s paper, at Shoreditch the cost 
may be taken at 23. 7d, per ton, to which must be added 
11}d. per ton for the repayment of principal and interest 


extending over 30 years, bringing it, in round figures, to 


38. 64d. per ton. 

Surely this is a serious item, more especially as it must of 
necessity extend over & long period of years, We note that 
the average term at Shoreditch is 30 years. 

Now, if 10d. or 18. may be taken as the average cost of the 
destruction of refuse per ton, and the remaining 28. 61d. had 
been devoted to coals, surely it goes a long way to prove our 
statement that these installations would be far better if inde- 
pendent one of the other, and во avoid the uncertainty which 
evidently appertains to the use of house refuse for steam- 


raising purposes. 

We do not say that house refuse should not be utilised. 
There are many other purposes, not requiring so careful and 
scientific a treatment as electric lighting, where it might well 
be employed with advantage. 

With reference to the “thermal storage,” about which so 
much was said, and with which so little has been done, we 
have still less to say. Although un-utilised for a consider- 
able period after the opening of the works, it appears now 
to be used to a certain degree, but notwithstanding that 
the term “ thermal storage" is still used in connection with 
it, it appears to us to be very little more than a somewhat 
extravagantly sized hot water cistern, and we have very con- 
siderable doubt as to whether we shall find it in any further 
scheme which may be evolved from the brains of the designers 
of the Shoreditch installation. 

The speakers had experience of both low temperature and 
high temperature. Mr. Laws had experience of low tempera- 
ture only, and he spoke most highly of its usefulness in the 
town of Newcastle. Mr. Charles Jones has always been 
considered the champion of low temperature cells, but we 
find that he has a combination, and he spoke highly of the 
effect of his last-constrncted cell which, by-the-bye, we had 
never heard of before, and which he evidently has kept very 
quiet until the time came for making it known. 

The question of the character of the refuse was hardly 
touched upon. We regret this somewhat, for, as Mr. Russell 
States, the fact of Shoreditch being a large cabinet- 
making factory, or, in other words, that a very large pro- 
portion of its inhabitants are engaged in that trade, 


refuse, but we note that in the appendix, he states that 
only 5 per cent, of the entire quantity can be taken as trade 
refuse. We do not doubt for a single moment Mr. Russell'« 
statement, yet, at the seme time, when we notice the 
large amount of motive power used, and that in 
cabinet-making works, we ask how it can be proved that 
only 5 ae cent. is other than house refuse, and this detail 
is, we think, rather difficult to explain. 

The question has, undoubtedly, a considerable bearing 
upon what Mr. Russell terms the “result of the experience 
gained at Shoreditch.” 

We doubt very much whether the domestic house 
refuse in London has, as alleged, a calorific value equal to 1 lb. 
water to 1 lb. refuse burnt, and certainly, if he includes 
greater London in the category, we say absolutely that such 
a thing cannot be. Taking seasons, such as the last three 
summer seasons, we believe that in greater London the refuse 
has been comparatively valueless, arising from the fact that 
the summer heat, to a great extent, minimised the com- 
bustion of coal. This statement we make on indisputable 
testimony. 

No. 2 of his results goes to prove that in London domestic 
refuse can be destroyed for “2s. 5d. per ton.” We know 
that it can be destroyed at less than one-half that price in 
properly and economically constructed cells. 

е cannot see our way to agree with Mr. Russell in 
his third “ experience,” that if the whole of the refuse of 
London were burnt in suitably constructed furnaces there 
could be obtained from it 183,000,000 B.H.P.-hours !!! 

* Experience” No. 4, with res to one boiler and two 
farnaces in good condition, has too much the character of an 
advertisement for us to make апу remark upon it. 

Again congratulating Mr. Russell upon having at last 
produced a clear and explicit account of all the work done 
at Shoreditch, its successes and failures, we wish him every 
success, and hope that he may in the end produce resulta 
which will be more satisfactory to himself and to the pockets 
of the ratepayers of Shoreditch. 

The lateness of the hour precluded Mr. Russell's reply ; 
this, we believe, will appear in the Proceedings of t 
Institution. 


MUNICIPAL EXTRAVAGANCE. 


THE publication of the Parliamentary aspirations of the 
West Ham Oorporation onght to make that body immortal 


in the annals of municipal extravagance. The mere 
of the works contemplated occupies 174 closely printed 
columns in the London Gazette of November 24th. The 
estimated cost is not, of course, at present disclosed. 
Equally the summary exhibits the presence of the per- 
nicious socialistic ideas, the petty grasping after power, the 
resentment against checks upon excessive expenditure, and 
the general condition of “swelled head,” which have so fre- 
quently rendered similar authorities the laughing-stock and, 
withal, the «еш of ie же man. a : 

One might have thought, however, that any corporation 
situated in such au essentially commeroial uci would 
have been reasonably satisfied with their previous efforta, 
content to proceed at a moderate pace, and oareful of the 
interests of the large ratepayers, lest perchance they should 
kill the goose which lays the golden eggs. But our unfor- 
tunate experience of local authorities leads us to expect 
nothing of the sort, On the contrary, that сре grows 
by what it feeds on” was never more fatally illustrated 
than in the financial career of these bodies. They 
can digest any amount of public expenditure and always 
desire more. А 

The members constituting the local authority in а com- 
mercial district are not always, we had almost said not 
usually, people of much consequence by reason of any grest 
activity displayed or success obtained by them in their own 
business. Nor are they usually conspicuous for the а 
sums which they contribute in the shape of rates towards 
the public expenditure upon which they so lightly embark. 
Where the bulk of the electors are working men, representa- 
tives of this kind, and with these ideas and characteristics, 
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are usually elected. And then there is the fascination of 
spending money—other people’s money—a fascination which 
comes with multiplied force to а man who has never had 
very much of his own. To вее every road up, many build- 
iogs down, and a huge area covered with bricks and mortar, 
affords a sense of power and consequence to the class of 
mind with which the individuals who project these gigantic 
and extravagant public works are usually endowed. 
course hundreds of electors are thus provided with occupa- 
tions at which they can work leisurely at comfortable wages. 
And so satisfaction—except in the breasts of the ratepayers 
—reigns supreme. 

Turning to the summary, we find that the firat 17 items 
of this preposterous programme relate to the widening of 
some 20 thoroughfares, and the construction of three new 
roads, one of which is to involve a bridge over the channel- 
sea river. This is a pretty good mouthful to begin with, 
but it fades into insignificance by the side of the other morsels 
presented for the ratepayers’ delectation. 

The next item looks innocent enongh at first sight. The 
8 ю desire to be empowered to erect, maintain, and 
wor 


stations (in addition to ‘the existing station) for 


generating and distributing electrical energy, with all 
necessary dynamos, batterie, accumulators, engines, plant, 
machinery, worke, and conveniences for that purpose. This 
power, however, does not appear to be desired in order that 
the borough may be better lighted. Its true purpose is to be 
found in connection with the elaborate tramway system which 
the Corporation wish to create. This egregious body [.ropose 
in the Bill to obtain power to lay down, work, use, and 
maintain eleven tramwaye, with all necessary and proper 
rails, plates, sleepers, channels, junctions, turn-tables, turn- 
onts, crossings, &c.” The motive power to be used is declared 
to be, inter alia, electrical, and the Corporation are asking the 
Legislature “ to alter and amend the provisions of the West 
Ham Electric Lighting Order, 1892, and to enable the Oor- 
poration to utilise electrical power generated under the 
powers of that order for the purposes of any of the tramways 
proposed to be authorised by the Bill.” No wonder fresh 
generating stations will be required! And how much is all 
this to cost ? 

It will be seen that the enterprise of the Corporation is by 
no means confined to their own district, which is evidently 
much too cramped, in the opinion of these gentry, to afford 
a proper theatre for the display of their“ improving mania.“ 
The urban district of Leyton is to be invaded for the purpose 
of widening streets and erecting artisans’ dwellings. The 
urban district of East Ham is to be invaded by Tramway 
No. 11." And the Corporation desire to be exempted in 
regard to any portion of the intended tramways which will 
be situate outside the county borough, from the provisions of 
the Tramways Act of 1870, with respect to the purchase of 
tramways by local authorities. That is, the Corporation wish 
to purchase and run, out of their own rates, a tramway 
situated out of their district! It is, indeed, fortunate that 
there are statutory safeguards which such municipal madness 
has to reckon with. 

Is there any territorial limit to the ambition of the West 
Ham dignitaries? We, ourselves, can assign none, seeing 
that the Corporation already appear to regard the whole 
county of Essex as their lawful prey. 

It must be remembered that the Corporation are seeking 
compulsory powers of acquiring lands for the purposes of 
their schemes. And they are asking Parliament for authority 
to purchase to much only of any house, building, mann- 
factory, or property as may be required for the purposes of 
the Bill." This affords a cheerful prospect to any unfortu- 
nate manufacturer whose premises are thus to be arbitrarily 
encroached upon. The inconvenience to him, and the diffi- 
culty of acquiring suitable premises in the neighbourhood 
to take the place of that portion of which he is deprived, 
are little likely to canse much heartburning amongst the 
members of the Corporation. The taking of a portion of a 
manufactory may easily render the remainder almost useless. 
Suitable re-arrangement may be impossible, and the manu- 
facturer may be left with expensive premises which he 
cannot get rid of, and which ro longer allow of the proper 
conduct of his business. It is true that he may get com- 

ensation for this, after much wrangling, but in any case it 
will hardly be adequate to reimburse him for the loss sus- 
tained by disorganization of his trading arrangements. 


The appetite of the Corporation for inaugurating and 
carrying on large undertakings is not even yet sated. In 
addition to the 11 tramways to be laid down, and the 
unlimited namber of houses to ba put up, the manufacture 
and sale of flagging and paving, or any material uced in the 
paving of footpaths, is to be also conducted at the rate- 
payers’ expense. There is certainly no half-heartedness 
about all these proposals. Considered as an instalment of 
the Corporation’s fancies, they leave nothing to be desired, 
and everything to be feared. No doubt a complete works’ 
department, which shall outvie that of the London County 
Council in wastefal inefficiency, is in speedy contemplation. 

Another provision of the Bill calls for special notice. An 
attempt is made to get rid of Sub-section (4) of Section 174 
(wrongly given as 175 in the Bill) of the Public Health 
Act, 1875. The obnoxious sub-section provides that, “before 
any contract of the value or amount of £100 or upwards is 
entered into by an urban authority, 70 days public notice at 
the least shall be given, expressing the nature and purpose 
thereof, and inviting tenders for the execution of the same; 


and euch authority shall require and take sufficient, security 


for the due performance of the same." Why is thjs most 
salutary provision irksome to the Corporation? 

We cannot dismiss the West Ham Corporation into the 
obscurity from which it has so unpleasantly emerged without 
& reference to the conditions upon which they do invite 
tenders. In the South Essez Mail, in the column next 
following the summary of the proposed Bill, there is a 
notice “ to electrical engineers and others" inviting tenders 
for certain works. It is necessary under Sub-section (2) of 
Section 174 of the Act of 1875 that the due performance of 
а contract to execute works for an urban authority should be 
secured Б a pecuniary penalty. The Corporation have 
interpreted this sub-section as allowing them to make com- 
plianoe with any fanciful or sentimental whim which may 
possess them at the moment a term of the contract, and to 
secure its observance by the same penalty eracted for a 
serious breach of the contract. The contractor * will be 
required to pay all workmen employed by him in or about the 
contract such rates of pay, and observe such hours of labour 
as are embodied in the schedule, which will be part of the 
contract. In the event of any breach of such agreement the 
Council will enforce the liy clause in its entirety." 
Impertinence would be a mild term to apply to the clause in 
italics, and the threat which follows it isan idle one. The 
sum fixed being a penalty, the Corporation could only 
recover so much of that sum as would be equal to the loss 
п; had actually sustained by the failure to comply with the 
clause. 

Apparently they are alive to the emptiness of this 
menace, for the notice inviting the unwary electrical engineer 
to tender proceeds to set out an even more insolent condition. 
“ А tender will not be ed qe unless it is stated by the 
contractor in the tender, and proved to the satisfaction of 
the Council, that the contractor a£ the date of the tender pays 
to the whole of his workmen such rates of wages and observes 
such hours of labour as are recognised by thc workmen’s 
trade unions in the several localities where his work is done. 
If after the contract is signed it shall be proved that the 
said statements of the contractor are contrary to fact the 
Council shall be entitled to rescind the contract, or at its 


option to recover from the contractor as liquidated damages, 


and not as a penalty, the sum of £50. Now, even a Cor- 
poration caunot alter the nature of things by juggling with 
names. It is more than likely that the £50, even though 
described as liquidated damages, will be held to be simply а 
penalty. If so, and the Corporation desires to recover more 
than merely nominal damages, it will have to prove that it 
has sustained actual injary. 

If the desire to avoid public invitation of tenders is 
prompted by reluctance to bring these offensive stipulations 
to the notice of the ratepayers, some alight justification 
might be found for it. When all private contractors have 
been choked off, no doubt the Corporation will go rapidly 
downhill under the burden of its own works department. 
Meanwhile, considerable sums are to be spent in promoting 
this ridicalous Bill ; and there is little or no chance of most 
of its provisions finding favour in the eyes of Parliament. 
It would be only justice if those responsible for the Bill 
could be com elled to pay the money thus wasted, out of 
theic own pockets. 
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LIGHT RAILWAYS. 


Tua following is the complete official list of light railway applica- 
tions which were lodged with the Light Railway Commissioners in 
November. Most of these have been already mentioned in the 
Rrymw recently, but the list is of value as giving the gauge, length, 
engineer's name, &o. :— 


was а company to acquire a concession which had been obtained 
from Mexican land-owners of alleged India-rubber estates. It wa 
also alleged that, in order to induce the plaintiff to underwrite 
debenture stock in the India-Rubber (Mexico), Limited, the defen- 
dant, in March, 1897, falsely and fraudulently represented, or caused 
it to be represented to the plaintiff (1) that the defendant had made 
no profit whatever оп the sale to the Mexican Finance Corporation, 
Limited, and (2) that the vendors transferred their bargain to 


Title. Promoters. Engineer. | age. power fons 
England. | — rn 
Aldershot and Farnborough (extension) ... Power & Traction, Limited ... ats .. | G. Hopkins & Sons i, Blectric 3 6 
Barnsley and District (extension) ... „British Electric Traction Company... ... | 8. Bellon ... aes me | i x 3 6 
Blackpool and Garstang... sg Jes Бекр ans Garstang Electric Light Rail- | J. J. Myres * | 16} ji | 4 8 
way Oompany 
Blyth and District... ies British Electric Traction Company... ... | B. Bellon... i „| 14 A 3 6 
Brackenhill (extension) 8 sci Yorkshire District Light Railway Syndicate | Mammatt & White 2 Steam | 4 8 
Bridgwater, Stowey, and Stogursey Н. P. Bouverie, A. Pearce, and R. A. Read R. M. Parkinson cua bl Ж 4 8] 
Oheltenham and District (extension) T. Nevins Су ш ш 7 0.2 2| E Nevins | | 24 | Весне 3 8 
Cinque Porte. D. Соок... .. .. .. D. Cook and J.T. Rossiter | 673 К 3 6 
City of Bath ies Bath Oorporatio sis Ө. 5 and G. F. 18 Mechanical 4 0 
el zger | i | 
County of Hertford, No. ... Hertford Oounty Council and the Metro- | V. B. D. Cooper wo. | 58 Electric | 4 8| 
e politan Tramways and Omnibus Oom- E | | 
pany | 
"n No. .. Ditto Ditto Ditto ... RE a | 4 8) 
" s No. 3 Ditto Ditto Ditto... 285 | 9 ы 4 8i 
m No. 4. Ditto Ditto Ditto... — 31 „ 48 
County of Middlesex, No. 2... PA ... | Middlesex County Council ... des ... H. T. Wakelam se | 12 Ө | 4 8 
Devon South Hams ... к T ... | H. B. Sheridan and T. W. Berber Sie | T. W. Barber 8 | 3974 | Steam 4 8} 
East and West Yorkshire Union, 1900 ... теи and West Yorkshire Union Railway Mammatt & White. 11 ji | 4 8} 
mpany | | 
East Sussex... ss T s «. | J. Belmes and J. Neve di sis . | H. F. Stephens ... Se : 7} з 4 8i 
Gloucester and District ; ... | City of Gloucester Tramways Company ... | J. Olifton Robinson ... 8 | Electric 3 6 
Hayling Island i NDS ... W. Paynter, H. R. Trigg, and E. Belfield ... Knowles & Russell | 43 | Ж | 4 q 
Kingston, Surbiton, and District ... .. | Greenwood & Batley, Limited ... .. | A. Н. Rowan uro dis m 4 
London County (Archway Road, Highgate) London Oounty Council Sir A. Binnie $c " | 4 8t 
London Mig RENE Wandsworth and Ditto Ditto tto.. 8 54 n | 4 8 
London County (Deptford; Shooters Hill | Ditto Ditto | Ditto 51 : 4 8 
and Woolwich) | 
a 9 (New Cross, Lewisham, and Ditto — Ditto Ditto 4j S 4 8l 
am 
Long Melford and Hadleigh Rev. Sir Wm. Hyde Parker, Sir Wm. O. | H. F. Stephens... 15 | Steam 4 8i 
Qailter and others | | 
Loughborough and District. Loughborough and District Wlectrio Trac. | O. Н. Gadsby | 84 | Electric | 3 6 
on yn | i | 
Lalworth and Osmington H. W. Blundell, F. Terrell, and W. B E. Oruttwell and R. Bt. 131 Steam 4 ei 
' Pritchard | rge Moore | 
Mansfield and District | J. Fell, J. Lewis, and W. J. Kershaw — ... | O. Н. Gadsby ... . 57 | Electric |3 6 
Mid-Anglian ... a .. | O. T. Molineux-Montgomerie & B. M. Kilby | Jeyes and Godden e. 397 Еа or | 4 8} 
| | electric = 
Morley and District ... s | British Electric Traction Company... ... | B. Sellon... ET 10 ` Electric 4 8 
New Romney and Hythe Sonth-Hastern Railway Company & London, A. T. Barry and P. C. 91 Steam 4 8j 
| Chatham, and Dover Railway Oompany Tempest | | | 
Oldham, Ashton-under-Lyne, Hyde and | Oldham, Ashton, and Hyde Electric Tram- S. Bellon .. | 44 | Electric 4 8j 
District (extensione) way Company | ZEE 
Peterborough and District (extensions) ... | British Electric Traction Company Ditto Р 1 ü 3 6 
Spen Valley (extensions). Ditto Ditto Е. Ditto 12 „ 14 8l 
Tickhill... ТЕ үч wa: McDonnell Mackay and G. H. New- L. B. Wells 174 Steam 4 8i 
am | 
Wakefield and District — ... .. ... |J. Fell J. J. Gittings, E. Horton, and | Pritchard & Oo. 10 | Electric | 3 6 
. J. Kershaw 
Warrington aud Northwich... ... ... | A. Anderson, J. Hesketh, and A. Brown ... | R. Н. Scotter 134 „ 4 8i 
West Hartlepool (extensions) : .. | Hartlepool Electric Tramways Company ... | B. Bellon 12 » 3 6 
Wigan... i "T " ee .. | Wigan and District Tramways Company ... Ditto 1 7$ m 3 6 
Windermere and District. | British Electric Traction Company si Ditto "NAE 30 | ‘i 3 6 
Witney, Burford, and Andoversford W Burford, &., Light Railway | Sir 2 1 and W. 231 Steam 4 8 
yndicate slumper ... © 
Wotton-under-Edge ... ay sa „Railway Developments, Limited A. P. J. Cotterill S9] 91 - 4 81 
Wales. ; 
Llanelly and District... m РУ Lianelly and District Electric Lighting Оо. | R Wilson 74 | Blectric |3 6 
| 
LEGAL the said corporation withont profit, and that the defendant hed 


JACKSON v. CLOUGH. 


Tur hearing of this case lasted nearly six days at the recent Leeds 
Assises, where it came before Mr. Justice Grantham and a 
jary. The plaintiff, Mr. Frederick Sagar Jackson, sued Mr. Walter 
Owen Clough, M.P., for damages for alleged false and fraudulent 
misrepresentations, and aleo in respect of certain alleged untrue state- 
ments contained in the prospectus of a company known as the India- 
Rubber Company (Mexico), Limited, of which the defendant became 
a director. It was alleged that, owing to certain false statements, 
the plaintiff had been induced to underwrite debentures in the com- 
pany. Mr. Scott Fox, QO., and Mr. Manistry appeared for the 
plaintiff, while the defendant was represented by Mr. Tindal Atkin- 
son, O C., Mr. A. J. David, and Mr. Н. T. Waddy. 

According to the pleadings the defendant was interested in two 
companies, called respectively the Mexican Finance Corporation, 
Limited, and the India-Rubber (Mexico), Limited. The first-named 


underwritten £5,000 in the India-Rubber (Mexico) Limited. It 
was further alleged that the plaintiff, on the faith of the said false 
and fraudulent representations, agreed to underwrite, and did under- 
write, £2,000 in debenture stock in the India-Hubber (Mexico) 
Limited, and had been compelled to pay £1,600 in respect thereof. 
It was further alleged that a certain prospectus of the Iadis- 
Rubber (Mexico), Limited, which was issued with the defendant's 
sanction, contained the following untrue statements :—(a) That the 
company had been formed to acquire and develop two estates in 
Mexico, known as La Esmeralda and Llano de Juarez, covering, 
together, about 287,000 English acres, upon which there were 350,000 
India-rubber trees available for tapping. This statement was 

to be untrue, it being alleged that the estates only covered about 
56,000 acres, and that very few trees were growing thereon. (b) That 
La Esmeralda was the largest known matured India-rubber plante 
tion. This statement was alleged to be untrue in every particular. 
The defence was a complete denial of the allegation in the statement 
of claim, snd that the statements in the prospectus were honestly 
made after full and complete investigation, 
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The following outline will serve to show the general nature of the 
case:—In the autumn of 1876 the defendant and other gontlemen 
subscribed to send out a Mr. Abrahams to inquire into certain estates 
in Mexico, said to be eapable of producing Indis-rubb.r in large 
quantities. Mr. Abrahams reported favourably on the ostate known 
аз the Llano de Juarez; but in the course of the case it came to light 
that Mr. Abrahams was interested in the successful flotation of the 
company to the extent of £27,000. This was put forward by the 
plaintiff as showing that his report was unreliable. 

Before forming а company to acquire the estates, inquiry was made 
of the British Oonsul at Mexico with regard to the Esmeralda. This 


out the шеш Чи defendant with other gentlemen proceeded 
to form a company known as the Mexican Finance Corporation. This 
was with a eapital of £30,000 in 600 shares of £50 each, 
and the interest of the syndicate in the land was transferred to the 
corporation under two agreements. The vendors were to receive 
£10,000 in oash and shares, while the corporation were to take over 
the bargain of the vendors with all its privileges. The remainder of 
the shares in the corporation were to be allotted to the under- 
writers. The prospectus of the India- Rubber (Mexico) Limited, 
which was then issued showed a share capital of £406,000, 
comprising ordinary shares and £200,000 7 per cent. first 
mortgage debentures eee 

abou 


two Mexican estates, w 
acres, and to contain рати of 350,000 India- 
rubber trees, was fixed at £556,000 by the ican Finance Corpora- 
tion. This was to be paid as to £150,000 in cash, and as to the 
6 income for 1897 from India-rubber 
At this stage the plaintiff was intro- 
P., to the defendant with a view to under- 
the debentures in the Rubber Oompany. Upon 


which he had paid. 

In support of the allegations made in the statement of claim, a 
large number of witnesses were called on behalf of the plaintiff. 
With regard to the first allegation, namely, that the defendant had 
raid he was making no profit, the plaintiff and Mr. Lenty both stated 
that the pro s of the Finance Corporation which contained a 
statoment to the effect that the directors were making a profit, had 
not been laid before them. Mr. Lenty also stated that he had twice 
been assured by Mr. Olough that he was making no profit. In answer 
to this, the defendant said that he had told Mr. Lenty in the first 
instance, that the vendors to the Finance Corporation were making a 
share profit but not а monetary profit. He aleo said that he had sent 
a copy of the prospectus of the Finance Corporation to the plaintiff in 
the first instance. He denied that he ever told Mr. Lenty or 
the plaintiff that he was making no profit. 

ith regard to the second allegation, namely, that the plaintiff 
had been induced to underwrite because the defendant bad himself 
underwritten £5,000 of debentures, it was proved that a list of 
underwriters had been prepared and shown to the plaintiff, upon 
which the defendant’s name appeared. In answer to this the 
defendant gave evidence to the effect that he always had been ready 
and willing to underwrite to that extent, but that owing to the great 
competition among underwriters he had stood on one side. 

With regard to the alleged false statements in the prospectus, a 
number of reports were referred to du the trial dealing with the 
area of the estate and the number of rubber trees which had been 
found thereon by the persons who have been sent out to survey it. 
Soon after the scheme to buy the estate had been mooted, Mr. 
Olough and his colleagues sent out Mr. Abrahams to make a 
report. The defendant stated that he had been quite satisfied with 
Abrahams report with regard to ths Llano de Juarez, and that he 
had been corroborated by a pamphlet issued by the Foreign Office. 
He never had any reason to doubt that the area of both estates was 
correctly described, namely, Liano de Juarez, 215,000 acres, and La 
. 72,000 acres. When the estate was handed over there 
were annexes which would have made up the deficiency in La 
Esmeralda As against this the plaintiff relied upon the report 
of Mr. Ford, according to whom the cultivated portion of 
La Esmeralda was only 8,500 acres, the remainder being quite un- 
cultivated. 

With regard to Abrahams, the defendant admitted that he had been 
sent out to make his report гооп after he was made bankrupt, and 
that he was interested in the venture to the extent of £27,000. The 
company were charging nearly £2 per acre for 287,000 acres, although 
Sir H. Dering bad stated in his report that the price of land was only 
from 3s. to 4s. per acre. The defendant explained the difference by 
saying that roads, &c., had to be erected on the property. 

The learned Judge in the course of his summing up called atten- 
tion to the Directcre’ Liability Act of 1890, and to 
issues under Section 3 of that Act which was raised in the case. He 
left the following questions to the jury :— (1) Were the statements 
in the prospectus $et out in the statement of claim untrue? (2) 
Did the defendant believe or had he reasonable caute to believe that 
they were true? (3) Even if the defendant believed that the stato- 
ments were true, had he reasonable ground to believe that the person 
who made the report on which the statements in the prospectus were 
founded was competent to makeit? The jury found for the plaintiff 
on all counts, and assessed the damages at £1,100. 

Mr. TINDAL ATKINSON applied for a stay of execution pending an 
appeal, which was granted subject to the payment of the full sum 
into Court within 14 days. 


e important 


CORRESPONDENCE. 


Berrenberg and Tested Lamps. 


I have read the correspondence in your paper re the Ber- 
renberg Lamps” and also * Tested Lamps.” 

Now, I would suggest that the Tested Lamp Company 
should test the Berrenberg lamps, whether there is gas in 
their globes or not, whether their filaments are flashed or 
otherwise. 

This would leave you free to attend to your editorial 
duties, which barely include the testing of lamps. 

No doubt, if these р were connected to the Metro- 
politan Electric Supply Company's mains between 4 and 
8 p.m., they would show as much light as any others, and 
have an extremely long life. 

I am responsible for a small station in a town which is 
little better than a village, and I wish my customers were 
educated up to the London standard. 

If the lights give so much as a flicker, I dare not walk 


through the streets for a week. н 


The Scarcity of G.P. 

In view of the present scarcity and high price of gutta- 
percha, and as now all attention is devoted to South Africa 
where, in consequence of the war, there are many unemployed, 
would it not be worth while for some of our specialists to 
examine and experiment with the juice of the Euphorbia ? 
There are an immense number of these trees along the coast 
line and in the thorn valleys of Pondo-Land, Natal, and 
Zululand, and probably also farther north. | 

There are several sorts of Euphorbia. They resemble 
cactus in appearance, and when the bark is cut a quantity of 
white juice like milk or cream exudes. | 

If this is thrown into boiling water it coagulates and 
becomes a more or less plastic substance, very much like 
gutta-percha. This may or may not be of value, but I do 
not think it has ever been brought to the notice of anyone 
capable of judging. 

Possibly it may have some as yet undiscovered use, and in 
fature form an export from the localities where the trees grow 
in abundance. 

If this letter meets the eye of anyone in Natal who would 
take the trouble of collecting some and send it, say, to the 
office of your paper, yon could hand it to some firm or 
expert who would be willing to publish his opinion of the 
substance in your columns. In fact. I would say of this 
letter, Natal newspapers please сору.” Ei 

[The plant named has been thoroughly investigated times 
o 5 number, by manufacturers and experts.—Eps. ELEC. 

EV. 


BUSINESS NOTIOES, &c. 


Books Recelved.—^ Annuaire pour l'an 1900," publie 
par le Bureau des Longitudes. Paris: Gauthier-Villars. ifr. 500. 

" Electric Power Transmission by Louis Bell. Second Edition, 
New York: Electrical World and meer. 

No. 33. “ Fire Tests with Glass.” A casement glez3d with { inch 
plate glass. A casement glased with 32 ounces sheet glass. A case- 
ment glazed with “ Lead Lights.” London: The British Fire Preven- 


tion Committee, 18. 


Charge of Fraud.—At Wonford Petly Sessions on 19th 
inst., Ernest John Thomas, an electrical engineer, of Exeter, was 
charged with obtaining, by false pretences, copper wire from Heaton 
and Degard, wire manufacturers, of Birmingham. Prosecutors 
received a letter with a heading describing the applicant as a consult- 
ing electrical engineer, of Plymouth, Tavistock and Exeter, asking 
for one mile and a quarter cf copper wire. It wae signed on behalf 
of J. J. Thomas, after which was placed "O.E." They sent the 
wire, valued at £3 17s. 6d.— William Edward Weston, goods porter, 
Tavistock, said defendant signed the book for the wire as “J. J. 
Thomas, O.E."—Detective Orocke de to apprehending the 
prisoner at Plymouth. He was occupying one room with his wife 
and children, and there were no ap ces of any business having 
been carried on. Prisoner admitted he had no business books. 
Witness found that he had not carried on any business at Exeter, 
Plymonth,or Tavistock. The prisoner told him he had been in 
business in Exeter between 10 and 12 years as an electrical engineer, 
and established himself at Plymouth in 1897. Oommitted to take 
his trial at the Quarter Sessions. 
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Electrical Wares Exported. 
Werz mme Окс 27 TR. 1898. | WIr me Deo. 26 f, 1899. 


Adelaide .. Value £500 | Albany .. Value £15 
Alexandria. .. 80 | Alexandria .. : 29 
‘i Teleph. mat. 56 | Amsterdam as . 83 
Algoa Bay .. Аз не .. 234 | Bombay  .. 24 . ©.. 66 
Amsterdam .. a is .. 40 „ eleg. wire .. 80 
. Bombay .. ... .. 1838 Boulogne 80 
Buenos Ayres .. 2,059 | Bremen M e 68 
Calcutta ..  .. e .. 289 | Brisbane. Teleg. mat. 57 
Colombo " m .. 60 | Brussels з vá . . 124 
Delagoa Bay .. 44 | Buenos Ayres . 1,150 
Durban see es sis .. 189 » Teleg. wire . 634 
Hamburg Va © .. 110 Calcutta m 648 
Las Palmas Ар .... 81 | Chinde. Teleg. mat. 64 
Marseilles .. E ^ .. 18 | Christiania. Teleg. wire 296 
Melbourne .. е i3 .. 2,246 | Colombo. Teleg. mat. 278 
Penang Es Ka. P es .. 107 | Copenhagen. Teleg. wire 95 
Singapore .. zi ex .. 61 $$ Telephones 88 
St. Petersburg. 80 | Durban ВРЕ | 1,156 
Sydney sè ea es .. 689 E Teleg. mat. 79 
Havre ae vs B0 

Hong Kong .. m oh 608 

Launceston. Elec. motor 120 

Madras d ‚> 95 

Malta.. - es 2x 21 

Marseilles. Teleg. cable 694 

Melbourne .. E T .. 264 

si Teleg mat. .. .. 1,087 

Montreal .. 25 s А 96 

erth .. is a m oe 44 

Port Elizabeth. .. Se a 68 

ве Teleg. cable .. 371 

Shanghai ee oe ee ee 678 

Stockholm. Teleg. mat. eo 557 

Sydney . .. es - .. 886 

E Electric detonators .. 70 

„ Teleg. mat. оо 2. 98 

Wellington .. aa še .. 168 

То:а! £6,706 Total £11,281 


Foreign Goods Transhipped. 


Bombay. Elec. goods .. Value £87 
Durban. Teleph. mat. .. .. 449 
Hong Kong. lec. light appts. 968 


Total .. £799 


—— 


Bankruptey Proceedings.— The first meeting of 
creditors and public examination in re W. Dalsiell, electrical engi- 
neer, Newcastle-cn-Tyne, are to be held on December 29th and 
January 11th respectively at Newcastle. 

Mr. Н. Crewdson Howard, 17, Coleman Street, H. C., has been 
appointed trustee in the failure of W. Rowbotham, electrical engi- 
neer, Teddington. 

The first meeting of the creditors of Henry L. Howard, of 
" Wyvestow," Dragon Parade, Harrogate, and carrying on business at 
16, Stonegate, York, and 17, Oarlisle Street, Hall, electrical and 
mechanical engineer, and trading as Thomson, Howard & Co., was 
held at the Official Receiver's office, York, on 19th iust. The debtor's 
statement of affairs showed that the liabilities of 75 unsecured 
creditors amounted to £1,998 103. 5d., and the preferential claims to 
£42 88. The assets consisted of stock-in-trade £322 10s. and furni- 
ture £300, and with other property amounted to £733 2s. 11d. The 
deficiency was £1,307 lls. 4d. The debtor attributes his failure to 
losses on contracts and other business losses. The public examina- 
tion was fixed for January 5th. 3 

At the Bankruptcy Court on 20th inst.there was a sitting for the 
pue examination of J. С. Howell, electrical engineer, before Mr. 

egietrar Hope. The accounts showed total liabilities £19,120, of 
which £10,348 was stated to be unsecured, and an estimated surplus 
in assets of £1,084. It appeared from the Official Roceiver’s observa- 
tions that the debtor described himself as an electrical engineer, and 
that he commenced business on his own account in 1881, without 
capital, at Llanelly. In 1890 he took offices at 24, Queen Victoria 
Street, and traded at Llanelly and in London until 1892, when the 
business was formed into a company (J. О. Howell, Limited), with a 
nominal capital of £25,000. The debtor stated that he received as 
vendor £10,000 in fully paid shares, and remained with the company 
as managing director, at asalary of £800 per annam, until November, 
1895, when the company went into voluntary liquidation. Since 
1898 the debtor had acted as managing director of J. O. Howell, 
L'mited (No. 2), a company which was formed in December, 1895. 
The debtor having been examined at some length, his examination 
was ordered to be concluded. 


Liquidations, Dissolutions, &c.—Oreditors of Rounds’ 
Accumulator Company must send particulars of their debts, 
&c., to Mr. A. Pegram, 70 and 71, Bishopsgate Street, E. C., liquidator, 
by January 26th. | 

A general meeting of F. H. Royce & Oo., Limited, will be held at 
Manchester on January 30th to hear an account of the winding up 
frcm the liquidators. 


Bolling & Lowe's Trade Review for 1899.—In con- 
cluding their report last year, Messrs. Bolling & Lowe stated that 
the prospects cf the iron and steel trades for 1899 were very 
encoursging, and this view has been fully justified. "These industries 
have had quite a boom, and tbe workmen have fally shared in the 
benefits. Tae prcsperity of 1899 is largely due to abnormal home 
requirements, and nos specially to exports. This is confirmed by the 
amount cf Government orders placed and the great extension cf rail- 
ways, tramways, el:ctrical installations, shipbuilding, &c.; farther, it 
is reported that Pa:liament has been applied to for powers to sanc- 
tion the raising of about £95,744,257 for similar purposes. It is 
rema! kable that in each succeeding boom of late the rise has generally 
been on a more limited scale and of shorter duration, e g., 1879, 1889. 
It remains to be seen whether the present advance will ba an excep- 


tion. In this connection it is noticeable that manufacturers often 
obtain smaller profits on the higher prices than in normal times when 
wagesaud raw materials are proportionately lower and the latter 
often less difficult to obtain. Germany takes the major portion of 
the orders from Russia and Eastern Europe, the former being at 
present one of the largest buyers of iron and steel, and likely to 
remain so for many years. Nevertheless, Germany's exports. have 
decreased this year on account of the enormous home demand. 
Besides possessing a direct cable to the Bay of Biacay, she contem- 
plates laying another, of home manufacture, to the United States, and 
this will probably be followed by others to various countries. Tne 
fact that the iron and steel mille in the United States are busy with 
home requirements (the accumulation of several bad years), and that 
they can spare little of real msgnitude for the outer world, keeps 
prices rising here and on the Continent, but when the time comes for 
them to seek outlets for their surplus production, the position will 
Егоза be reversed. Their gigantic trade combinations have yet to 
prove their value to the shareholders and the country. To direct 
concerns working with vast capitals hitherto unheard of in the indus- 
trizl world, and, in some cases, under totally new conditions, must 
require master minds. The Indian Government has granted powers 
for the construction of 550 miles of tramway and road railway, and 
three of the largest towns, viz., Calcutta, Bombay and Madras, intend 
converting their tram lines from horse to electric traction. The total 
mileage of railways in British India at the beginning of this year was 
22,491 miles open, and 3,568 under construction. The many great 
Indian rivers, with falls suitable for electric power installation, will 
no doubt soon be utilised. The production of rails in Great Britain 
is likely to amount to 900,000 tons, of which about 600,000 to 700,000 
tons are for export, the remainder being for home consumption. 
Our exports in iron and steel will exceed those of 1898 in quantity 
and value, in the latter especially, on account of the exceptional rise 
in prices; this includes a considerable quantity of pig iron, which 
goes abroad to be worked up, very often to compete in its manufac- 
tured state with material produced here. Since the Light Railways 
Act came into fo:ce there is evidence that the idea is very favourably 
received by the public. They will be the means of com. 
munication between towns and villages which were formerly too far 
apart for ordinary cart traffic, and will also be one of the induce 
ments for the establishment of factories in the country, instead of in 
or close to towns, consequently shifting the working population 
furtherout. The metric system is gaining ground all over the world, 
but the British Empire has not yet adopted it. With this exception 
buyers mostly employ it for their inquiries and demands. When we 
are full of work in this country, as at the present time, manufacturers 
hesitate to take the trouble to transpose the English measures into 
metric and vice versi, Business often leaves us for that reason in 
favour of our competitors, and once custom is placed in new channels 
it is difficult to regain. The practical success gained by Signor 
Marconi with his wireless telegraphy has undoubtedly been the 
acientific achievement of the year, and will prove a great commercial 
benefit. The prospective Pacific cable uniting British Columbia and 
Australasia is still in embryo, and the new Telephone Act has been 
too short a time in existence to demonstrate its expected benefits. 


Change of Address.—The Western Electric Company 
notify that they have removed from their offices at 79, Coleman 
Street, E. O., to Bridge Chambers, 171, Queen Victoria Street, E. O. 


The“ Economic“ Boiler.—For this type of boiler (Davey, 
Paxman & Oo.) which, as will be seen from another column of this 
issue, is employed at the Waterloo and City Railway works, the attzi- 
butes of efficiency, economy and durability are claimed. The 
“ Economic ” is of an internally fired type. The furnace terminates in 
a brick combustion chamber, which becomes greatly heated—in fact, 
to almost а white heat—and the combustion is stated to be 
There is an absence of smoke, which enables the surfaces to be Kept 
clean and to absorb the heat, the gases being cut up in a similar way 
to those passing through the tubes of a locomotive boiler. In addition 
to this, the gases pass into a smoke box and are directed round the 
external surface of the boiler. This із а greater advantage, perhaps, 
than is commonly thought of by casual observers, inasmuch as the 
boiler is kept at a more uniform temperature, with the result that 
there isan absence of leakage set up by undue expausion and con- 
traction in the flue, shell, or tubes. The heating surface is of such a 
character that the distribation of heat has the greatest effect. These 
boilers have a large capacity at the water level, thus providing a good 
steam reserve against sudden calls, and giving a good working margin 
for the feed supply. In proportion to its heating surface the boiler 
occupies but little space. The tubes are made jth of an inch larger 
at the fire box than atthe smoke box end so that they can be easily 
removed. There is almost entire freedom from smoke in consequence 
of the excellent combustion. These boilers are capable of standing 
heavy firing, beiag worked at high pressures, they are very reliable, 
and the cost of repairs is said to be almost nil. The Economic" 
boiler cccupying small space (about half of the Lancashire boiler), 
there is only a small amount of brickwork required, and the boiler 
is, therefore, cheaply set. The cleaning of smoke tubes and fines, 
and also the removing of tubes, is entirely effected from the front 
of the boiler. The new arrangement of smoke tubes, which Davey, 
Paxman & Co., Limited, have recently patented, enables thorough 
inspection to be made internally of every part of the boiler. A 
very large number of Economic” boilers are in constant work, 
во far as their experience goes, the cost of repairs does not average 
58. per annum, They are being adopted very largely for 
purposes as well as for electric light installations, and their excellent 


working is giving great satisfaction. 
Factory Act Summons.—At the Sheffield Police 


Court last week Messrs. W. E. Barnard & Oo., electrical engineers, 
of St. Mary's Road, were summoned under the Factory and Work: 


L o mam A — ťou 
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shop Acts. The assistant ee stated that on Saturday, Decem- 
ber 9th, the defendants employed two young persons, under the age 
of 16 years, until a quarter to five in the afternoon, whereas they 
should have left the premises at four o'clock. A representative of 


the defendant company said they had forgotten all about the Act. 
A fine of £2 in each case was imposed. 


Electricity in Mining.—The chairman of the Pigg’s 


Peak Davelopment Oompany in the course of his speech to the share- 
holders last week, said slags i 


Working costs are now reduced to under 10s. 


r ton, and the extraction is 
considerably better than formerly. 


Having demonstrated that we have a 
payable proposition, I should like to tell you what we propose to do when we 
can resume work. In the first place, we would stop the continued running of 
the presen mill and utilise the electrical power to push on developments in 
depth until we have a large tonnage of ore opened up for stoping. We should 
then duplicate the electrical power line from the Falls, where we have almost 
unlimited water power for all purposes, and erect a new mill and cyanide plant 
near the entrance to the low Jevel tunnel, where our water supply for mill will 
be much more permanent and ample than at the old mill site, and facilities for 


handling the ore more economical. These proposals entail a large etpenditure 
of capital. 


The Financial Times and the Copper Combine.— 
The Financial Times bas latterly been doing a good turn to the 


electrical engineering industry by devoting some of its surplus 


energy to an assault upon the American Oopper Syndicate, and 
we hope these articles may be widely read and discussed. In our issue 
of December 8th we made some reference to these and other articles 
in our notice of the copper market in November: and below we give 
‘an extract from a still stronger article which appeared in the issue 
of the Financial Times for December 19th. This article endorses 


the opinion which has from time to time found expression in our 


notes during the past зев, that sooner or later the increased supply 
of copper from ou sources will bring about the collapse of the 
syndicate's control. 


The fall in the prices of American copper stocks during the year has already 
been extremely heavy, and one of the greatest sufferers is the Amalgamated 
Copper Company itself. Only & comparatively small amount of the shares was 
subscribed for by the public, either in Europe or America, and it is estimated 
that the Standard Oil clique themselves hold no less than ::60,000,000 of the 
*75,000,000 of shares created. It is believed also that their other holdings in 
the copper mining field total about =40,000,000, so that in all they are carrying 
some ,000,000 of stock. This is no joke, even for such a powerful combination, 
&nd yet they are not only entirely unable to control the production, but even to 
maintain the price and to force consumers freely into the market. The 
American banks are beginning now to throw copper shares upon the market, 
and it is calculated that one bank alone holds some ::80,000,000 of Amalgamated 
shares. When the crisis which was threatened last week really comes about— 
and in our opinion it cannot be staved off much longer— one of the first 
collaterals to be thrown out will be Amalgamated. As the Boston News Bureau 
remarked the other day, the Amalgamated cannot go forward and make more 
shares of the same kind until the present shares are digested or floated, and 
when the black cloud of undigested Industrials hanging ‘over Wall Street is 
spoken of Amalgamated heads the list. Complaints have been made of late on 
this side that the Amalgamated interests are not supporting the copper market 
as they should do, but the probabilities arethat they are finding the immense 
task they have undertaken а trifle too big even for their capacity. They have 
endeavoured unsuccessfully to corner copper,and have sunk millions upon 
millions in the undertaking. They are now being cornered themselves, and 
can scarcely escape without heavy loss. They will get no sympathy here, 
even though, fortunately, very little of the loss will fall upon ourselves. If we 
have escaped lightly it is, however, not due to any lack of effort on the part of 

the Combine bosses. They have endeavoured to dump copper on the European 
consumer at famine prices, and they have sought persistently to unload their 
inflated shares on the European investor. But we have gained wisdom from 
past experience, and we can now afford to stand by and watch the downfall of 
the gigantic house of cards they have built with equanimity. 


Railway Rates.—Notioe is filed in the London Gazette 
under the Railway and Oanal Traffic Act, 1888, stating that :— 


Whereas applications have been made to the Board of Trade on behalf of all 
the railway companies in the United Kingdom to amend the classification of 
merchandise traffic, and schedules of maximum rates and charges, fixed in 

ursuance of the above-mentioned Act, by adding to the said classification the 
following articles, matters, or things, viz. :— 


To BE INCLUDED IN CLASS 5. 

1. Incandescent mantles, 

2. Electrical instruments (such as ammeters, voltmeters, &с.). 

8. Electrical instruments for use in connection with telephone exchanges. 

4. Automatic time registers. 

5. Mutoscopes. 

To BE INCLUDED IN CLASS 4. 

6. Copper cylinders. 

And whereas the Board of Trade have heard the parties in Buppori of and in 
opposition to the application so far as it related to the articles, matters, or 
things numbered 2 and 3 respectively, and there being no opposition to the said 
application so far as it related to the articles, matters, or things numbered 1, 4, 
Б, and 6, respectively. Now therefore the Board of Trade, in pursuance of the 
powers In them vested by the provisions of section 24, sub-section (11), of the 
above-mentioned Act, do hereby determine and order that the classification of 
merchandise traffic and schedules of maximum rates and charges contirmed by 


the Acts of Parliament set outin the schedule to this order, be amended in 


manner following, that is to say, by adding to— 


Crass 4. 


1. Electrical instruments for electric lighting and power. 
2, Electrical instruments for telephone purposes, 
3. Water heaters, copper. 


Crass Б. 
1. Incandescent mantles. 
2. Mutoscopes. n 


Dated this 14th day of December, 1899. 
CocvnTENAY BOYLE, Secretary Board of Trude. 


Raaschou v. Cassell and Another.—This was an action 
heard in the Queen's Bench Oourts before Mr. Justice Kennedy to 
recover damages for an alleged breach of contract to supply two 
motor vans. The plaintiff, Mr. Theodor Raaschou, an elostrical 
engineer, of Great Smith Street, Westminster, had intended to com- 
mence running express motor vans from Covent Garden, Billingsgate, 
and Smithfield Markets to the south-western parts of London for the 

urpose of carrying goods direct to the buyers’ establishments. The 
Pimes report says that, with this view, he entered into a contract 


with the late Robart Rintoul Symon, who carried on business in 
Abchurch Lane as the Liquid Fuel Engineering Company. Under 
this contract Mr. Symon had agreed to supply two steam motor goods 
vans to be constructed according to certain specifications. It was for 
damages alleged to have resalted from a breach of this contract that 
the action was brought. The original defendant was Mr. Symon, but 
on his death the action was continued against his executors, Ernest 
Cassell and Martha Ann Symon. The price of the two vans was to 
be £650 each net, and one-third of the price of each van, or a total 
of £433, was to be paid on the signing of the contract. This 
sum was paid, and one of the vans was, after some delay, 
tried in London on December 14th, 1898. According to 
the plaintiff, the van failed to fulfil the terms cf the 
specification in not being capable of running 60 miles a 
day with a load of three tons at the rate of six miles an hour, and by 
reason of its liability toskid. The plaintiff claimed to recover the 
sum already paid and also loss of profits by reason of the non-delivery 
of the two vans in accordance with the terms of contract. The 
plaintiff also claimed certain small items of expenditure. The 
defendants denied that the van nad failed to fulfil the terms of the 
specification, and said that as to the skidding, it could only be dis- 
covered upon the trial and that it had since been easily remedied. 
Whilst denying all liability, they brought £500 into Court, and said 
that this sum was sufficient to satisfy the plaintiff's claim.—Mr. 
Pickford, Q C., and Mr. Frank Dodd were for the plaintiff; Mr. 
English Harrison, Q O., and Mr. J. Elidon Bankes for the defendants. 
—Mr. Justice Kennedy, in dalivering his considered judgment, said 
that the result of the trial in London was such as to justify the 
plaintiff in refusing to accept the van, as he promptly did. The trial 
showed that the van could not be trusted torun as the maker under- 
took it should run, so as to be under perfect control, or as he impliedly 
undertook, with reasonable safety. The case therefore practically 
resolved itself into a question of damages. Та the result his Lordship 
gave judgment for the plaintiff for £622 118. 8d. and coste, the 
plaintiff to haye leave to take in part satisfaction the £500 that had 
been paid into Oourt. 


Trade Announcements.—The Clayton Eagineering and 
Electrical Construction Company, Limited, have acquired the works 
of Messrs. Pollock & MacNab, Limited, and have removed their office 
from Clayton to Newton, Hyde, where all communications should now 
be addressed. The Olayton Oompany are now in a position to 
promptly execute orders for engines and dynamos up to 5,000 HP. 
Special arrangements have been made for the equipment of generat- 
ing stations for electric tramways and light railways, and a speciality 
is being made of electric crane building and installation. In connec- 
tion with this announcement Messrs. Pollock & MacNab state that 
they have transferred their engine works and foundry at Newton 
together with the business of engine builders, pumps and accessories 
makers, and iron founders to the Clayton Company. Their business 
of machine tool makers, however, will be continued as usual at new 

mises acquired by Mesars. Pollock & MacNab, which will be 

own as Britannia Ironworks, Newton, Hyde, se before, and all 
communications should be addressed there. 


ELEOTRIO LIGHTING NOTES. 


Audenshaw.— Notice appears in the London Gazette 
to the effect that the District Oouncil proposes to transfer its pro 
visional order to the Manchester Corporation. 


Barking.—The Local Government Board has sanctioned 
a loan of £15,080 for the purpose of carrying out extensions of the 
electricity works. : 
. Boston.—The Town Council has resolved to apply to the 
Board of Trade for a provisional order to light the town by 
electricity. 

Bridlington.—The Town Council has decided, on the 
recommendation of the Electric Lighting Committee, to apply to 


the Board of Trade for a provisional order for the electric lighting of 
Bridlington. . | 


Camberwell.—Failing to obtain from the County of 
London and Brush Provincial Electric Lighting Com pany, Limited, 
particulars of the price required to purchase the company's under- 
taking, the Vestry has resolved to appeal to the Board of Trade for 
assistance in obtaining the necessary information. 


Chester.—The Corporation has decided on the purchase 
of an additional engine and dynamo, ata cost not exceeding £3,165, 
to cope with the increasing demand for electricity. 

Crowland.—Thé Local Government Board has refused to 
grant urban powers to the Orowland District Council to light the 
town. 

Croydon.—Oolonel W. Langton-Coke, C. E., held an 
inquiry, for the Local Government Board, on Thursday, last week, 


into the application of the Council to borrow £25,000 for the exten - 
sion of the electric lighting. 


Cumbrae Lighthouse.—The electric light is being 
installed at Cumbras and will shortly be in operation. The expendi- 
ture involved amounts to over £3,000. 
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. Dowlais.—It is stated that the Iron and Steel Company 
has under consideration the laying down of a electrical installa- 
tion to supply both the old and the Ivor works; but so far thescheme 
is only in embryo. At the old works there have been recent extensions 
in electric lighting, and they have proved satisfactory. 


Egremont.—The District Oouncil has resolved to apply 
tothe Board of Trade for a provisional order for the supply of elec- 
tricity. In а report by Mr. J. Enwright, the initial cost is estimated 
" 5 а connection of 215 о ys vip acm coal is 
cheap at Egremont, gas costs 4s. 7d. per 1,000 cubic feet; the prospects 
for electric lighting are, therefore, rosy. i ' 


Fladbury.—An ancient water-wheel at the Fladbury 
Mills has been removed, and in its place are fixed two 40-inch tur- 
bines, capable of giving 35 H ». under tbe available head of water. 
The two turbines can be driven either singly or together for the mill 
work or the electricity alone, as necessity requires. The turbines are 
of the British Empire make, manufactured by Messrs. Armfield and 
Oo. Ringwood, Hampshire, and the dynamos used aro Messrs. 
В. Young & Oo.s. The bulkhead walls to which the turbines are 
fixed are 24 inches thick, consisting of blue bricks and cement, with 
a foundation of concrete 3 feet 6 inches in thickness. The cables are 
put in all the way up the village to Weston House, and in the course 
of a few more days light will be supplied from this installation. 16 
is proposed by the small company who have taken this work in hand, 
which ie called the Fladbury Electric Lighting Company, of which 
Mr. 8. H. Deakin is chairman, that storage cells for the present shall 
be fixed at the respective houses where the light is supplied, in case 
of very high floods. Only a limited number of houses in the village 
are supplied at present, but as time goes on there is no reason why, 
with the extension of machinery, as there is still plenty of waste 
water-power that could be made available, adjoining villages shonld 
not also be supplied from the same source. work has been con- 
tracted for by Messrs. B. Young & Oo., electrical engineers, Birming- 
паа pes by Mr. A. W. Keen, who has superintended the who 
of the work. 


Glamorgan.—The Glamorgan County Council last week 
considered a report by the Parliamentary Committee, which stated 
that a company had been projected to acquire Parliamentary powers 
to distribute electric energy in the county, and they sought very 
e£tensive powers of carrying electric s along and across the 
rdads. The Committee recommended the Council to authorise them, 
or some other committee specially appointed, to obtain expert advice 
asto the extent to which the powers sought will affect the public 
interest of the county and the property and rights of the County 
Council, and how such powers ought to be modified or guarded, and, 
if thought expedient, to present a petition against the Bill The 
Council decided to strengthen the Parliamentary Committee to deal 
with this particular matter. 


Gloucester.—AÀt a meeting of the Gloucester City 
Council] last week the consulting engineer, . Е. mond, 
M. I. O. E., and Mr. R. Read (city surveyor), who have visited various 
cities where destructors are in operation, presented a report as to 
the best system which could be adopted in connection with the 
electric light works. They recommended the twin-cell system as 
erected by Mesers. Heenan & Froude at Farnworth. It consists of 
two cells side by side, only separated from each other by a low bridge 
like that at the back of a boiler grate, so that an open communica- 
tion exists between the two cells. Each cell has a charging door on 
one side of the furnace 5 to the clinkering door on the 
opposite side, and the combustion chamber is placed above the two 
cells, extending the whole length of them; above the combustion 
chamber is fixed the boiler. The feeding is done through a hopper, 
which is provided in connection with each charging door, во that the 
refuse can be put straight on to the grate bars, and the men ор the 
clinkering side can also pull $ forward, if necessary, so that there is 
a direct course either by pushing from the charging door or pulling from 
the clinkering door to get the refuse into the grate. The blast is fed 
to the under side of the ashpit, the grate being supplied with air 
blast by а fan, or by a steam jet, the whole under entire control. The 
main feature of the destructor is, that by simply altering the direction 
of a damper, the gases from either grate can be alternately made to 
travel over the hot fire in the other grate, and so into the combustion 
chamber, and finally into the boiler. The whole apparatus is compact 
and Aria er, LUE any long flues for ed heat before 
reac e ‚ Obarging an ing taking place alternately, 
first with one cell and then the other, there is always a hot 
fire in the one cell to cremate the smoke and fumes from the other. 
The guaranteed consumption is 124 tons рет се per 24 hours. There 
are two boilers, with a large — арар and guaranteed to 
evaporate from 141—2 lbs. of water from and at 212 F. per lb. of 
refuse. The Oouncil adopted the report, and accepted Messrs. Heenan 
and Froude's tender for the erection of the destructor, £4,150. This, it 
was explained, is not the lowest tender, but the Committee deemed 
it advisable, in order to have a destructor which would combine all 
the latest improvements, not to allow £500 to stand in their way. 


Hebburn.—The District Council has resolved to apply to 


the Board of Trade for a provisional order for the supply of electricity 
in the district. 


Kensington.—At last week's Vestry meeting some dis- 
cussion arose over the negotiations which the surveyor was authorised 
to enter epon with the surveyor appointed by the Kensington and 
Notting Hill Electric Light Companies as to the price to be paid for 
the land at Wood Lane, which the companies have acquired from 
the Vestry. The Vestry's surveyor submitted a letter from the com- 
panies’ surveyor, Mr. H. A. Hunt, stating that he was authorised to 
offer £1,600 per acre for the land, and intimating that in the event 


of the Vestry not seeing their way to accept this 
must go 55 or а jary, as the Vestry might preter. It was 


Llandudno.—Notwithstanding the more general use of 
electricity, the chairman of the Gas Oommittee reports an increase 
of nearly 3,000,000 cubic feet in the manafacture of gas this year as 
compared with last; £11,539 is being spent upon gas extensions. 


Marylebone.—In consequence of the repeated failure of 
the electric supply in the Marylebone district recently, a meeting of 
residents and tradesmen interested was held on Wednesday night last 
week at the Portland Hotel, at which it was decided to take common 
action with a view to obtaining a better supply in future, and com- 
pensation for the loss now being sustained. 


Ogmore Valley.—The secretary of the Ogmore Valley 
(Glam.) Electric Light and Power Supply Company has applied to 
the local ‘District Oouncil for an extension of the company’s license 
for a further year, pending its application for a Soviel order. 


The Oouncil has assen 

Pwilheli.—At a special meeting of the Town Council 
last week, a resolution to the effect that the Oouncil apply to the Board 
of Trade for a provisional order for supplying the town with electric 


light was 


St. Helens (I. O. W.). The District Council has accepted 
the terms of the electric lighting compeny, allowing purchase after 


14 or 21 years. 

8t. Pancras.—The Vestry last week considered a letter 
from Mr. Dewey, clerk to the Islington Vestry, referring to the laying 
of mains in Brecknock Road and York Road. The letter stated that 
whilst Islington 

Is anxious to give your Vestry every possible assistance, it regrets that 16 is 
unable to accede to the шо on made, mene i E. E n" legally em- 
FT bs add that 6 with the matter coincides with that 
it has deemed it advisable to take in connection with a ү ани by the 
National Telephone Company and others, who have applic m time to time 
for the Vestry’s permission to lay mains, &c., under streets in this 
In commenting on the letter Dr. Walter Smith, chairman of the 
Electricity Committee, stated that it showed that their neighbours 
were not so ready to help them as they had professed a few moaths 
ago. With the new boundaries, however, those roads would be in St. 
Pancras a year hence, when the Vestry would be in a pono to 
supply the consumers. Mr. Barnes suggested that the Oommittee 
should take the bull by the horns and at once proceed with the laying 
of tho mains. In his opinion, no action would be taken in regard to 
the matter, but the suggestion did not seem to meet with approval. 
As to the condensing plant required for the Regent's Park station, 
Dr. Smith stated that of the five tenders received one was too 
whilst the other four did not comply with the specification. 
Committee had, therefore, decided to advertise for fresh tenders, but 
the Vestry refused their spp ionom for on to accept a tender, 
so as to avoid delay in the delivery of the condensing plant. 


Sudbury.—The Town Council has decided to apply to 
р, Board of Trade for a provisional order for the supply of elec- 
ty. 


Whitechapel.—The electricity supply was formally 
turned on last week. As the generating station is not yet completed, 
а temporary building has been made use of, so that while the larger 
building is being erected the Board can be s a good business. 
At an informal gathering at the depót, the electrical engineer, Mr. 
Arthur Wright, said that the electric light was the light of the А 
and that by the system to be re dern in Whitechapel it would bs 
cheaper than gas. A great mis had been made in at 
the West End, for the long hours in which artificial light was used 
in the Last End, and the late hours at which shops closed, rendered 
the district the most profitable for electricity. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—Major Sir Francis Marindin, of the Board 
of Trade, last week inspected the new t track of the 
Corporation electric tramway from Union t to Woodside, a dis- 
tance of 24 miles of double track. The line is now open for traffic. 


Barking.—At a meeting of the Urban Council last week 
tenders to the amount of £4,810 were accepted for the electrical por- 
tion of the light railway to be constructed between Barking and 
Beckton. The consideration of tenders for other portions of the 
plant was deferred. 


Liverpool.—The tramway receipts for the fortnight ending 
December 20th were:—Horse cars and omnibuses, £7,746, а decrease 
of £3,333 as compared with 1898; electric cars, £5,020, an increase of 
£3,917, the net increase thus being £583, The passengers carried 
were—By horse vehicles, 1,374,996, a decrease of 123,578 ; by electric 
cars, 1,054,911, an increase of 838,875, the net increase being 715,297. 
The mileage was—Horse vehicles, 217,711, a decrease of 16,458; 
electric cars, 97,861, an increase of 82,453, the net increased mileage 

ing 65,995. 

(Continued on page 1053.) 
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THE WATERLOO AND CITY ELECTRIC 
RAILWAY. 


SINCE the Waterloo and City underground lire commenced 
working in July, 1898, we have, at intervals, given 
certain details regarding the undertaking. For general 
notes of the system we may refer our readers to an article in 
the ELECTRICAL | 
Review for Joly | 


pansion boiler flae, the form of which gives it such strength, 
that thinner plates can be used in the construction than it 
would be safe to use in the plain flue. This is a great 
advantage, as it is a well-known fact that the heat passes 
more rapidly through thin plates, which are thus rendered 
more durable, because they do not become overheated. In 
this way the full excellence of the materials is retained for 
a great length of 
time. The strength 


15th, 1898, and to 
the authorised ab- 
stracts of papers 
read at the Institu- 
tion of Oivil Engi- 
neers a few weeks 
ago by Messrs. Н.Н. 
Dalrymple Hay and 
B. M. Jenkin.* The 
details and photo- 
graphic views of the 
generators at the 
works at Waterloo 
were given in our 
issue of June 16th, 
1899, p. 980. 

- By thekindness of 
the contractors and 
of Mr. Jenkin, who 
has favoured us 
with the loan of a 
number of the 
lantern slides used 


Motor AND AXLE REMOVED FROM BOGIE. 


Ee — 


and durability of 
a boiler depend 
greatly on there 
being proper pro- 
vision for expansion 
and contraction. 
When this is not 
provided for, fur- 
rowing and ripped 
seams are the in- 
evitable results. 
Paxman's patent 
expansion boiler 
flue provides com- 
pletely for this, 
without injaring its 
efficiency as a stay. 
The flue is made up 
of a series of short 
lengths, which are 
made of fine, soft, 
and exceedingly 
tough steel. The 


to illustrate his 
Civil Engineers 
paper, we are 
enabled to supple- 
ment the informa- 
tion already given. 
The steam-raising 
plant which is 
shown in one of the 
photographs con- 
sists of five Paxman 
* Economic” steam 
boilers, each fitted 
with a Vicars’ 
patent mechanical 
stoker, with suitable 
engine, with shaft- 
ing and pulleys for 
working the same. 
The boilers are 14 
feet long x 8 feet 
diameter, and each is fitted with two flues (2 feet 8 inches 
diameter), and provided with two circulating tubes. 
There are 92 smoke tubes of 3 inches external diameter. 
The heating surface is about 1,180 square feet, working 
pressure 160 lbs. per square inch; hydraulic test 260 lbs, 
per Square inch. Each boiler will evaporate 7,500 lbs. of water 
per hour.  Eich flue is provided with Paxman's patent ex- 


е ELEOTBICAL Review, November 24th, 1899, p. 859. 


ErECTRIC TRAINS IN SIDINGS AT WATERLOO. 


plates are bent in 
such a way as to be 
when finished per- 
fectly cylindrical, 
thus adding to the 
strength of the fine. 
They are then care- 
full welded, after 
which the ends are 
heated in & suitable 
furnace and en- 
larged in a power- 
fal flanging ma- 
chinejin such а way 
that the end of one 
plate fits exactly 
within that of the 
next’; the holes are 
then drilled through 
both and riveting 
completes the work. 
Both the laps, or doubling of the plates at the seams, as well 
as the rivet heads are removed from the line of draught and 
consequently escape the scouring action and intense heat of 
the gases as they pass along the flue. Flues made on this 
principle have withstood severe tests most successfully, and 
the collapsing strength is almost doubled. 

The generators, of which particulara have already been 
given, consist of six Belliss T.E.0.4 high speed, vertical 
engines direct coupled to two-pole direct current generator 
F 
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of Siemens’s well-known type, each provided with a fly-wheel 

weighing about 6 tons. : 
The engines govern excellently, the momentary variation 

in spꝛed being less than 4 per cent. when the full load is 


Pump Room. 


suddenly taken off, and under 2 per cent. when the full load 
of 380 amperes is switched on after the set has been running 
light; the permanent increase of speed from full load to 
no load is only 0°8 per cent. The efficiency E. H. P. I. H. P. of 


'* EcoNoMiC" BOILERS AND ViCARS' STOKERS. 


the combined sets at full load is 86 7 per cent., and at half 
load 8177 per cent. 

The train service is, as our readers are well aware, con- 
ducted almost entirely through twin tunnels, one for the 
“ор” and one for the “down” service. The length from 
Waterloo Station to the City station, situated at the end of 
Cheapside and Queen Victoria Street, is 14 miles. 

In regard to the line construction, the steel conductor rail, 
which is of channel section, weighs 39 Ibs. per yard, and has 


a specific electrical resistance equal to eight times that of 
copper. It is carried on porcelain insulators, which are 
mounted on iron stalks screwed to the sleepers. 

Fig. 1 shows the special type of support used for anchoring 
the rail, the insulators in this case being surmounted bya 
malleable iron cap, to which the rail is secured by a bolt to 
prevent creeping. | 

The insulated conductor rail is placed between the two 
running rails of the permanent way. It is laid in 30 feet 
lengths, these being connected by copper bonds of 1*5 
square inch section (see fig. 2), the bond serving 
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Six BgLLIss-SiEMENS RAILWAY GENERATORS, 


the double purpose of fishplate and electrical connector. 
The copper rivets by which the bonds are attached to 
the channel steel are expanded into the rivet holes under 
hydraulic pressure, so that the electrical resistance between 
the surfaces in contact is nezligible, з 


INTERIOR OF TRAILER. 


The running rails, which are used as the retura path of 
the current, are bonded with copper bara of 1 square inch 
gection, which lie outside the fishplates, and are connected 
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with the rails by coned copper rivets in a manner similar to motore, the track rails being used for the return. A motor 


the bonding of the conductor steel (fig. 3). 


The feeders and central conductor for the “up” 
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END VIEW oF MoroR CAR BEFORE BEING ELECTRICALLY 
EQUIPPED. 
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‘SHUNTING LOCOMOTIVE. 


FRONT VIEW or Motor CA SHOWING CAB, CONTROLLER AND 
RESISTANCES, 


occurring on one line or tunnel do not affect the supply of 
current to the other. The tunnel lighting is effected by an 
independent system of feeders and mains while the train- 
lighting is managed from the circuit supplying power to the 


and 
“down” lines are independent of each other, and accidents 


| 


carriage i3 at each end of the train with two trailers between 
them. The former have collector shoes. There are two 
4-wheeled bogies to each carriage, and on one bogie of each 
motor carriage there are two Siemens’s series wound motors. 
The motor armatures were built directly on the driving 
wheel axles, the field magnets surrounding them being fixed 
in position, so that they move in a horizontal plane with 
the bogie, but cannot rotate. No reduction gearing is 
employed. 

Each motor carriage has its driver’s cab, of which we 
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MoroR CAR BEFORE BEING ELECTRICALLY EQUIPPED, 


show the interior in fiz. 4. Here there are fitted up 
a Siemens series-paralle! controller, brake  r»gu'atora, 
an automatic cut-out for 600 amperes, and gauge: for 
indicating the current, voltage, air pressure, and speed of 
the train. The height of the interior of the cab is rather 
less than that of the passenger coaches, the floor being 
raised 16 inches to give room for the motor on the bogie 
below. 

The controllers and motors at. each end of the train are 


Motor CAR AND TRAILER ON SovuTH-WEsTERN MAIN LINE. 


connected by rubber-insulated cables laid along the roofs of 
the cars. In fig. 5 we illustrate the coupling used for con- 
necting these cables. It will be noticed that it has 13 dis- 
tinct sets of contacts, separated from one another by 
“ stabilit” insulators. The two halves of the coupling are 
bolted together, and pressure is put on the interlacing 
contact pieces by tightening the screws at the ends of the 
ar ai, 

ne of our photozraphic views shows a motor bogie with 
two motors and collector shoe on the front end. When 
the photograph was taken the car was jacked up to allow 


1050 THE ELECTRICAL REVIEW. [Vol 45. Мо. 1,153. Окскмвив 29, 1895. 


for the removal of the bogie. We also illustrate the motor anld municipal authorities of the town of Worcester, Mass., who 

axle as seen removed from the bogie, spare armatures on axles had diverted a portion of the river upon which these con- 

being shown in the rear. Other views show the front of a cessions were ки € the parposes of the water supply 
e town. 

The quantity of water diverted 
amounted to an average, throughont the 
year, of about 5,500,000 gallons in 24 
hours. There were 80 water privileges 
controlled by 67 owners, the total head 
of water being 827 feet. The hydraulic 
engineers on both sides seemed to Ъз 

: fairly unanimous as to the quantity of 

| power lost, which was put at 1,000 н.р, 
wm for 11 months in the year, but the legal 
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Е payus 1 dee minds were not so readily prepared to 
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| Lj T. x - accept this estimate, and the matter was 
ты 22 = further complicated by the fact that the 
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: loss of power to the various owners ranged 
from 66 H P. to a fraction of 1 HP. The 
case was tried before a commission cor- 
sisting of a lawyer of experience in water 
cases, а manufacturer and user of water- 
power, and a hydraulic engineer, and 
after a trial extending over 50 days, in 
the course of which a very large number 
of witnesses on each side were examined, 
a verdict was given for the plaintiffs for 
$500,000 with interest at 6 per cent. per 
annum. Unfortunately, the wording of 
the verdict of the commission gives no 
useful reasons for their decision, and, what 
is even more disappointing, nothing is 
said as to how the $500,000 is to be 
divided between the 67 owners of there 
privileges. 

The arguments advanced by the plaintiffa 
and the defendants are ingenious and in- 
teresting. It was held by the plaintiffs 
that “a horsc-power is a piece of property 
—a commodity—which may be considered 
as on the market, and hence as having a 
definite market value known to those who 

Motor Вовік showing Motors AND COLLECTOR SHOE. deal in it.” The financial injury done to 
the plaintiffs was therefore easily arrived 
motor car with the cab, controller, and resistances ; and a motor at—according to their view—by ascertaining the market 
car without electrical equipment as it was brought up on value of 1 H.“ and multiplying it by the number of 
the South-Western main line. In another illustration the  horse-power of which they had ы deprived by the action 
motor armature may be seen on 
axle, but the magnets were not 
at the time in position. A motor 
car and part of a trailer on the 
main line of the South-Western 
Railway appear in another view, 
being drawn by a South-Western 
locomotive. 

Messrs. Siemens Bros. & Co. 
were the contractors for the entire 
electrical equipment of the Water- 
loo and City line. Mr. D. Heap 
is the resident electrical engineer 
at the generating station. 
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ON THE VALUE OF A 
HORSE-POWER. 


By ED. C. DE SEGUNDO, 
Assoc. M. Inst. C. E. 


THE above is the title of a paper 
presented at one of the meet- 
ings of the American Society 
of Mechanical Engineers. The SPORURI, Korpen, 

author, Mr. George J. Rockwood, 

was much struck by the entire absence of anything like a of the city authorities. Counsel for the defendants argued 
consensus of opinion on the value of a horse-power amongst in reply that, in point of fact, the owners had not been 
the experts called to give evidence in a lawsuit brought by ШЕ F E E TE RRS ENE EE ET ENE BS IE REO AER 
the owners of certain water-power concessions against the 


ШЇЇ 


* Althcugh a horss-power is spoken of throughout the paper, what 
is clearly intended is a horse-power-year. 
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deprived of any “horse-powers,” but that by the diversion 
of a certain quantity of water, the owners lost an ease- 
ment or privilege attaching to their estate, namely, the 
right to make use of such water as might flow through 
their premises without unduly affecting the flow to others 
below them —in other words, that the river did not 
produce “ horse - power,“ which could be taken away 
and sold at the nearest market like vegetables. Hence, 
argued counsel for the defence, there can be no such 

g as the market value of а “ horse-power." Moreover, 
in this case the “ horse-power resulted from the utilisation 
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WATERLOO AND Сту Ramway.—Fia. 1. 


of falling water, which varied in volume to such an extent 
that every mill on the river possessed steam plant capable of 
supplying nearly the whole power required. 

Another point проп which the opinions of the experts on 
both sides were diametrically opposed was whether the 
damage sustained by the diminution of 1 H. p. in a 
water-power was to be valued at the cost of production of 
1 H.P. or at кере which could be obtained for it, say, 
by way of rental. In the absence of any precedent as to 
which view should be taken, it is obvious that neither side 
would ever convince the other on this point. 

It is, of course, never possible to arrive at the an 
easement by a mathematical formula, and everyone who has 


had experience of valuations of any kind will readily admit 
that, except in cases to which well known precedents apply, 
a valuation becomes a matter of opinion. The author of the 
paper under discussion deplores that this should be the case. 
After calling attention to the names of those called as expert 
witnesses, he says “undoubtedly at this very moment each 
side still considera the other to be most obviously in the 
wrong. This, of course, is highly unsatisfactory from an 
engineering point of view, though, perhaps, not unusual con- 
sidered from the legal standpoint.” ith deference to 
the author, however, is this innuendo justifiable? Could 
any result other than a complete disagreement between the 
experts on each side have been anticipated in the ciroum- 


stances? In the eal DON the flow of water varied to such 

an extent that, admittedly, each mill was fitted with steam 

power capable of driving the whole plant, and it was further 

testified that at times there was no flow at all. It would 

thus be impossible to fix upon any proper proportion that 

the amount diverted should bear to the total flow, and at such 
rm | | 
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w v, Weston voltmeter and ammeter; т d, Train gauge; R о, Reservoir gauge: 
T, Tachometer; as, Ammeter switch; src, Series parallel controller; 
АС os ан ашы cut-out; a, Ammeter; r s, Flexible shaft; c k, Com- 
mutator end. 


WATERLOO AND Отту Rai war.—Fid. 4. 


times as the river was practically dry, the diversion would 
also be nil. Further, the loss of power to individual owners 
was stated to vary from 66 H. P. to a fraction of 1 E P., and the 
pecuniary damage sustained would be dependent upon the 
Сор that this loss bore to the total power obtained 

fore the city authorities diverted a portion of the water, 
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The same volume of water must flow through each privilege“ 
at any one period, and the power which can be obtained 
from it will vary directly as the head. Thus the man who 
drives his turbine under a 50-foot head, will suffer five times 
(roughly) the loss in horse-power that would be de 
a millowner at another privilege where only 10-feet h 
was available. This point does not appear to have been con- 
sidered in the trial. | 

t» Withoutiwishing in any way to cast aspersions upon the 
sincerity of {the expert testimony given, it must not be over- 
looked] thatthe millowners had suffered a loss, and were 
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man’s property is taken away from him, don’t he get what 
it is fairly worth and what he can sell it for in the market? 
A man has got 100 horses here in Worcester. Somebody 
comes along and takes away 50 of them. He is liable to 
him for doing it. Now the horses, we will assume, are worth 
$100 a piece in Worcester in the market. Ought he to have 
$100 a piece for those horses, or $50 a piece because he has 
got a ranch somewhere in the West where he can produce 
them and get them to Woroester for $50?” 

To this no satisfactory answer was ever forthcoming. We 
admit that one seldom thinks of the right thing to say at 
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W ATBRLOO AND Отту RAILwAT.—Fid. 5. 


anxious to get compensation on the highest possible scale, 
whereas the city authorities had taken the water, which 
occasioned the loss, not for purposes of manufacture, or for 
profit, but for the of the town water supply, and 
thus had no direct incentive to unduly underestimate the loss 
sustained by the millowners, We must confess (that we 
sympathise with the argument of counsel for the city, who 
stated that, in his opinion, the proper way to value the loss 


was by a computation of the cost of substituting other prac-. 


tical and economical means of generating power at each 
privilege to the extent to which the normal power at any 
time was diminished by the action of the city authorities, 
and as each mill possessed steam power capable of providing 
for the whole plant, the cost of substituting the power lost 
would be the cost of the extra coal burnt, plus an allowance 
for oil, waste and water, and wear and tear and depreciation. 
This, however, the millowners would not allow, their argu- 
ment being that the selling value of the power lost, and nof 
the cost of replacing it, should ba the proper test of the 
damage sustained. This argument was sustained by counsel 
for the millowners by an illustration which certainly appears 
to have had the effect of confusing all the experts for the 
city. Thus:— 

Counsel for plaintiffs to witness for defendants :—“ If a 


* The point of diversion being higher up the river than any of the 
mills in question. : 


the right time, but no doubt it has since occurred to the 
confused witnesses that they were made victims of a forensic 
trick, inasmuch as horse-powers cannot be produced on а 
ranch out West and taken in some convenient form to 
market. What the millowners really lost by the diversion 
of the water was the means of producing pore in one parti- 
cular way at one particular spot, and this is in no sense 
synonymous with the nature of the loss suggested in oounsel's 
illustration. 

Doubtless much could be said on both sides, but in our 
humble judgment the test of the damage sustained would be 
the cost of establishing the status quo ante or its equivalent. 
Clearly if the diversion of the water were stopped, the mill- 
owners would again enter into the enjoyment of their fall 
rights, This end would, however, also be attained if the 
means of bringing up the diminished power to ita former 
amount were supplied to the millowners. In this particular 
case, every mill was obliged to have ample steam-power 
owing to the varying flow of water, henoe the value of the 
loss sustained could be measured by the oost of a suitable 
supply of coal, each individual case being considered on its 
own merits with due regard to the head of water. 

In England the valuation of water-powers does not often 
engage the attention of engineers, but it is a subject of 
much importance, as the utilisation of water-power for manu- 
facturing purposes of all kinds is rapidly growing, and as ii 
usually happens that waterfalls only exist in the most, out of 
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the way places, it almost follows as a corollary that a town 
will spring up in the neighbourhood, the authorities of which 
will one day begin to consider the water in the light of a 
Naboth’s vineyard. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 1046.) 


Electric Railways in Germany.—A scheme has been 
prepared, says a financial daily, for the construction of a system of 
underground electric railways in Berlin. The project, which has 
already been approved by the Mayor and the Traffic Committee, will 
шоу һе ка to са 5 kt зен г be asked 

approve the carrying out of the works. It is p to construct 
two circle railways and two transverse lines from north to south and 
east to weet respectively. The scheme provides for the building of 
the railways by private enterprise at the expense of the town, but 
whether they would be leased to a company or worked by the city 
authorities is a question for the future to determine. It is believed 
that the railways could be completed and opened to traffic in two 
years from the time of commencement, as was the case with the 
underground electric railway in Buda-Pesth. 


Eliand.—On 19th inst. a deputation from the Halifax 
Corporation waited upon the Electric Lighting Committee of the 
Elland District Council to discuss the terms on which they were pre- 
pared toextend their service of electric tramways to Elland. 
question at issue between the two authorities is as to the supply of 
electric current for the tramways. The members of the Elland 
Council, who are seeking provisional orders for electric lighting, 
demand that they shall be allowed to supply the current, and thus 
рот» a day load for their proposed electrical installation. To this 

alifax raises the objection that it would entail divided control of 
their tramway system, to which they decidedly object, but they are 
prepared to erect a sub-station near Elland, and from this supply not 
only the current for the tramway, but electricity for ligh p 
poses as well They threaten, if Elland refuses to t their 
terms, to drop their scheme of going to Brighouse by Elland, and to 
content themselves with a line to Brighouse vid Hipperholme. After 
a prolonged discussion last week no definite decision was arrived at, 


Hastings.—The Council will oppose the Cinque Ports 
light railway scheme but will dissent only to that part of the scheme 
inside the borough. 


Hull.—A horse took fright at an electric car in Hessle 
Road one night last week. It was knocked down, and its rider fell 
beneath the car and was killed. 


Italy.—The Government haz approved of the scheme to 
adopt electric traction on the railway between Milan and Varese. 


Li verpool.—A Walton electric car collided with a lorry 
on 19th inst., overturning the wagon and injuring the horses. 


Manchester and Liverpool.— The Bill for incorporating 
and conferring powers upon the Manchester and Liverpool Electric 
Express кай has been deposited for next session, in accordance 
with the Standing Orders Parliament. By this Bill the incor- 

rated company ask for powers to construct a railway 34 miles 4 

arlongs 2 chains in length, commencing on the west side of Deans- 

ate, Manchester, passing from thence viá Salford, Pendleton, Eccles, 
Widnes, Halewood, Garston, and Toxteth Park to its termination in 
Li near the entrance gate of the Bluecoat Hospital in School 
Lane. The capital required for the construction of this railway is 
£2,000,000, which will be divided into 200,000 shares of £10 each, with 
the right to raise a further £660,000 for equipment purposes by the 
issue of debenture stock. The first directors of the proposed com- 
pany will be the Hon. Robert John Strutt, Mr. John Simeon Berg- 
heim, Mr. Edward Tootal Broadhurst, Mr. James Hyslop Macmillan, 
Mr. William Mather, and two ether persons to be nominated by 
them or the majority of them.” The railway is proposed to be 
worked by electrical power from a generating station to be erected 
on a site in the parish of Great Sankey, and the line will be con- 
structed on the monorail system. The time required within which 
to construct the railway is five years from the passing of the Act, 
and during this period it is proposed to expend £150,000 in the 
payment of interest out of capital. The maximum passenger 
fares proposed to be charged are 24. per mile first-class and 1d. per 
mile second-class, with a minimum charge “as for three miles.” 


South Staffordshire.—With reference to the report of 
‘the South Staffordshire Tramways Company's meeting which appeared 
in our last issue, we are informed that Messrs. Barstall & M ouse 
did not value the Walsall plant, &., at £18,500. They were not 
asked to value the line. They were asked to consider a large number 
of agreements, view the position generally, and advise the board. 
This they did, and advised the board that the prica mentioned was 
in view cf all the circumstances reasonable. No сат or power house is 
included in the agreement, and the sale is more an aot of policy than 
anything else, and but for the lease mentioned in the agreement, the 
board would not have asked the shareholders to accept it. Some of 
the remarks quoted were not made by the chairman, but were read 
by him tothe meeting from Messrs. Barstall & Monkhouse’s report. 
In our rcont list of electric tramways we stated that the South 


- 


Staffordshire tramway line is leased to the Bouth Staffordshire Tram- 
way Lessee Company. It should be mentioned, however, that the 
lease is not to begin till February 1st. 


Withington.—The Urban District Council on 16th inst. 
passed a resolution approving of the promotion by the Council in the 
next session of Parliament of a Bill for constructing additional tram- 
ways in the district to be worked by either animal or mechanical 
(including electric) power. 


TELEGRAPH AND TELEPHONE NOTES. 


Foreign Press Telegrams.—It is announced that on 
and after January lst next press telegrams will be accepted for 
transmission between the United Kingdom, on the one hand, and 
France (including Oorsica), Algeria, and Tunis, on the other, between 
the hours of 6 p.m. and 9 a.m., at half the rates for ordinary bacs үз 
with a minimum charge of 10d. per telegram. The general condition, 
Mor nó aaa on application $o the Becretary, General Post Offices 

ondon, H. O. 


Huddersfield Telephones.— Last week the Electricity 
Committee of Huddersfield recommended the Town Council to estab- 
lish a municipal telephone service, subject to the subscribers having 
fhe same ities as subscribers of the National Telephone Com- 
pany's system. The recommendation was adopted. 


Party Line Telephone Rates.—Taking & hint from 
the penny-in-the-slot idea, the National Telephone Oompany are 
introducing in some towns experimentally what are known as party 
line rates—a system which has been tried in the States with most 
excellent results. This system enables each user to send messages for 
1d. each, which is collected at the time by means of an ous auto- 
matic box, thus doing away with all monthly or quarterly accounts. 
This great cheapening of telephone rates is effected by the same 
wire being used by two or more subscribers, instead of one exclu- 
sively as heretofore, and it is then called a two-party, four-party, or 

ht- line, as the case may be. The only additional cost to the 
su ber is that 10s. per month is charged for a two-party line, 
7s. 6d. for a four. party wire, and бе. per month for an eight-party 
arrangement. For those who are likely to make but few calls on the 
telephone this new departure offers very obvious advantages, and 
this concession on the part of the National Telephone Company must 
greatly increase the use of the telephone all over the country. 


Telegraphic Interruptions and Repairs:— 


CABLES. Down, Repaired, 
West INDINS:— 
Jamaica-OColon ees ees eee June 30, 1899 [IX] eos 
i -Demerara(1871 3 Oct. 20, 1899 | Nov. 9, 1899. 
Do. do. (1891 du Oct. 6, 1899 J опе cable restored. 
SOUTH AFBICAN:— 
Zansibar-Mombasa eee ene Oct. 27, 1899 eee eee 
Mozambique-Lourengo-Marques Dec. 18, 18999 
Oayenne-Pinheiro ... s oe Oct, 11, 1899 ... ess 
Latakia-Oyprus eee 006 ees June 20, 1899 [121] eee 
LaNDLINES. 
WmsT INDINS:— 
Communication with Les Cayes 
(Haiti ) eee eee eee eee Nov. 22, 1899 eo [I1] 


SOUTH AFBICAN:— 
Communication with Mafeking... Oot. 18, 1899  ... wae 
"rond "him "x Oct. 18, 1899 

Е range тет eee - eee е U eee оов 
Communication with Burghers- 

dorp, Cape of Good Hope, and | 

E N eee eee Nov. 7, 1899 ees eee 
Communication with north of 

Mooi River (Natal) ... Oct. 22, 1899  ... sis 

Colombian Government lines to 
Bogota ees ees eee [EE Oct. 21, 1899 eee eee 

Communication with interior of 


Pasto, ерл» Reimedos, - 

son, and Santo Domingo... „ Nov. 6,1899 ... - 
Communication with Valentia 

(Venesuela) is m .. Nov. 18, 1899 ... eos 
Indo-European lines between 

Odessa and Kertech Des. 20, 1899 ... Dec. 21, 1899 
Baigon-Bangkok n .. . Dec. 16, 1899 ... Dec. 23, 1899 


Telephone Service.—At the meeting of the St. Luke 
(Middlesex) Vestry last week, a letter was read from the London 
Ooanty Council stating that their attention had been called to the 
fact that the National Telephone Company had lately carried out 
works in several parts of the metropolis without firat having obtained 
their consent, as required by the Telegraph Acts, to open the roads. 
For a considerable time the Oouncil had been endeavouring to coms 
to an arrangement with the company, but the negotiations bad hitherto 
proved abortive. They asked to be immediately informed when the 
company commenced any works in the district. Mr. W. Howes, 
chairman of the Vestry, said. that the Telephone Company had the 
sanction of the Vestry under gn agreement to open the roads. What 
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the company bad done in 8t. Luke up $o the present, they had done 
openly and above board. In view, however, of the letters received 
from the Postmaster-General and the County Council, they should 
give them no further permission to lay pipes in that district. After 
some discussion, the officers of the Vestry were directed to inform the 
Oounty Council when the company commenced works. 


Wireless Telegraphy.—4A Central News telegram from 
New York says:—' The United States Navy Department, after 
exhaustive experiments, has decided not to employ the Marconi 

of wireless phy in the American Navy. The Depart- 
ment officials believe they can themselves perfect a system equally 
good, if not better.” 


CONTRACTS OPEN AND OLOSED. 


OPEN, 


Accrington.—January 10th. The Town Hall Committee 
invites ten for the switchboards, wiring and other works and 
appliances necessary for the electric light installation in the Town 

For specification and to view the various rooms, apply to the 
Borough Surveyor, Town Hall. 


Barking.—January 231d. The Urban District Council 

wants tenders for two continuous current transformers and switch- 

, underground cables and roadworks for the Oreeksmouth electric 
izhitng extension. Bee "Official Notices " to-day. 


Barnes.—January 9th. The Urban District Council is 
inviting tenders for the supply and erection of: — (Section A) 
boilers ; (B) steam dynamos and switchboard ; (O) storage batteries; 
(D) cables, &c. Only those firms with plant of a similar size and 

wo satisfactorily in other electricity works will be allowed 
to tender. Specifications, &c., of the Surveyor, Council Offices, High 
Street, Mortlake, on deposit of £1 1s. for each section. Plans, speci- 
fications, &c., may be ected at the offices of the engineer, Mr. 
William Fairley, 53, Victoria Street, 8.W. 


Bermondsey.—January 13th. The Vestry wants tenders 
for the construction, &c., of a dust destructor, with furnaces, water- 
tube boilers, economizer, fans and forced draught appliances, in con- 
nection with the electricity supply undertaking. See Official 
Notices " December 15th. 


Birkenhead.—January 16th. The Corporation is invit- 
ing tenders for the construction of a new electricity generating station 
in connection with the electric tramways. 


Dublin.—January 1st. The Dublin United Tramways 
Company is inviting tenders for the supply of general stores, includ- 
ing car fittings, iron, steel castings, oils, paints, glass, brushes, iron- 
mongery, harness materials, electrical supplies, coal, &., for the year 
ending December 31st, 1900. Particulars at the company’s offices 
9, Upper Sackville Street. 


Hackney.— January 2nd, 1900. The Vestry wants 
tenders for the supply of accumulators. See "Official Notices” 
December ist. 


IIford.— January 20th. The District Council wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor boosters, battery, switch- 
board, 15-ton traveller, mains and road work, arc lamps and posts, 
and station lighting. See Official Notices” December 15th. · 


Manchester.— December 80th. The Tramways Com- 
mittee wants tenders for 450 electric tramcar bodies. See “ Official 
Notices" December 15th. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See Official 
Notices " December 22nd. | 


Mistretta (Sicily).—December 31st. The Secretary of 
State for Foreign Affairs has received a despatch from Her Majesty’s 
Consul at Palermo, stating that tenders are invited by the Munici- 
pality of Mistretta, not later than December 918 next, for. the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


Newcastle-on-Tyne.—January 24th. The Corporation 
wants tenders for laying down about 11 miles of double line tramway, 
tbe rails, fastenings, and the poles being supplied by the Corporation. 
Вее Official Notices December 22nd. | 


Port Alegre.—December 31st. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p. m., for the 
electric lighting of that town. 


Salford.—January 8th. The School Board invites tenders 
for the electric lighting of the new schools in Grecian Street North, 
Lower Broughton. See Official Notices” December 22nd. 


Spain.—January 16th. Tenders are being invited until 
January 16th by the municipal authorities of Utrera for the concet- 
sion for the electric lighting of the town by means of 30010-c Р. lamps 
and 100 16-с.р. lamps. Tenders to be sent to El Becretario del 
Ayuntamiento de Utrera (Spain) whence particulars may be obtained. 


Tunbridge Wells.—January 15th. The Corporation 
invites tenders for condensing plant to deal with 30,000 lbs. of steam 
per hour. See Official Notices December 22nd. 


Tynemouth.— Tenders are wanted for free wiring of 


premises in connection with the Oorporation electricity works. Bee 


Official Notices " to-day. 


OLOSED. 


Cork.—The Committee of Management have placed the 
contract for the electric lighting of the Lunatic Asylam with Messrs. 
Handley & Shanks, of Cork. 


Gloucester.— The City Council have accepted the tender 
of Messrs. Heenan & Froude for the erection of a refuse destructor 
S Pa cost of £4,150. For further particulars, see cur “ Lighting 


Germany.—Contracta have been placed with Messrs. 
Brown, Boveri & Oo., сї Baden and Switssrland, and Messrs. Siemens 
and Halske, of Berlin, for the conversion of the horse tramways in 
the town of Mannheim into electrical lines. 


Glasgow.— Yesterday's Daily Telegraph is responsible for 
the following :—" The Glasgow Oorporation has acce the offer of 
the National Conduit Oable Company, New York, for electric feeders 
for the city tramways. The American price was £151,000, or £10,000 
under the lowest British offer.” 


Lambeth.— With reference to the tenders given below 
for the supply of 25 arc lamp-posts and lamps for public street 
lighting purposes, Mr. F. A. Nixon, ina report to the Vestry on the 
subject, states that the offers from the best known firms very closely 
correspand in price and vary roughly from £700 to £850. The 
tenders were numbered by the chairman of the Vestry in the order 
in which they were opened, and not in that which appears in the com- 
plete list given. In this connection Mr. Nixon says :— 


Nos. 1 and 7 are not complete and need not be considered. Nos.3, 11 and 8 
are very high-priced, &nd are not from the most well-known firms. No.9 isa 
tender for a type of lamp which is, so far as I know, quite new and cannot be 
recommended from any extended experience. The remainder, arranged 
according to the price of the tender and which will bear closer inspection, are 
as follows:—No. 4, Messrs. Gilbert & Co., £858; No. 6, Messrs. The Brockie- 
Pell Company, £854 78. 6d.; No. 12, Messrs. Johnson & Phillips, 2822 10s: 
No. 10, Messrs. The General Electric Company, £758; No. 2, Messrs. Oliver 
and Co., 4784 19s; No. 5, Messrs. Crompton & Co., £697. The difference 
in the price of these six is chiefly &ttributable to the price of the arc 
ues i itself, and as this is the most important consideration, especially 
in view of the position in which these lamps are to be placed, I think the Com- 
mittee will not be content with accepting other than the best. The arc lamps 
specified in the tenders Nos. 5 and 10 have not in my experience given satis- 
faction on the South London Company's circuit, and I could not recommend 
their adoption. І am not acquainted with Messrs. Oliver & Co.'s aro lamp, and 
so of the remaining three, I ee Fe advise the acceptance of Messrs. 
The Brockie-Pell Company's tender, in which is included the Brockie-Pell L 
type lamp, which is one of the best in the market, and which has been giving 
great satisfaction where it hasbeen installed on the South London Company's 
mains. 


£ s.d. 
Crompton & Co. КА i $22 si is .. 6910 0 
Johnson & Phillips .. - is ЕА аж . 711 0 0 
Oliver & Со. .. is ©» АЕ 59 - .. 784 12 0 
General Electric Company Ка Ит a .. 788 0 0 
Johnson & Phillips. "m m m" 75 .. 822 10 0 
Brockie-Pell Arc Lamp Company (accepted). . 854 7 6 
Gilbert Arc Lamp Company ix is T 858 0 0 
B. Griffith (Davy ташу m ae nr 862 0 0 
8. Griffith (Johnson & Phillips Lamp) .. : .. 98710 0 
British Blahnik Are Light Corporation ii . . 1,020 0 0 
Thomas Kershaw а die 0 


W. J. Allen & Co. (incomplete) .. 

W. S. Vellinghausen js ee ee еа АЕ 
The explanation of two tenders being received from one firm is that 
separate departments submitted independent offers. 


. Maidstone.—The Corporation contract for storage 
раси at £1,390 has been given to the Chloride Electrical Storage 
yndica 


FORTHCOMING EVENTS. 


Thursday, January 4th—At 8p.m. At 20, Hanover Square. Röntgen 
Society. Paper by Chiskolm Williams, Esq., F. R. O. S., 
on “The Interpretation of Skiagrams.” Future arrange- 
ments of thie Society are:— February 1st. Dr. Hugh 
Walsham —' Röntgen Rays in Diseases of the Chest." 
March 1st. Mr. J. H. Gardner — Subject to be 
announced later. April 5th. Dr. Norris Wolfenden 
and Dr. Forbes Ross—" The Influence of the X Rays 
upon the Growth and Development of Micro-organismns. 
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Tuesday, January 9th.—At8 p.m. Tae Institution of Civil Engineers 
Papers:—" The Purification of Water after its use in 
Manufactories," by Reginald A. Tatton, M. Iust. O. E.; 
„ Experiments on the Purifisation of Waste Water 
from Factories,” by W. О. E. Meade-King, M Inst С.Е. 


Friday, January 12th.—At 8 p.m. Institution of Civil Engineers. 
Students’ meeting. Address by Prof. T. Claxton Fidler, 
M.Iost.O.E., on “ The Theory of Btructures and Strength 
of Materials.” 


NOTES. 


1900.— We shake hands with the Old Year with feelings 
of reluctanoe, for he has been a good friend to one and all 
in the electrical profession. But we welcome the New Year 
with its bright promises of still better things instore. May 
the year 1900 вее a greater degree of electrical development 
at home and abroad than any of its predecessors. A happy 
and properous new year to all our readers and friends 


Properties of Steel.— We have received copies of two 
papers on the properties of steel, read at the December 
meeting of the American Society of Mechanical Engineers. 
One, by Messrs. Maunsel White and F. W. Taylor, proposes 
a scheme of nomenclature for the colours of steel during 
gradual heating from the cool state, with the corresponding 
temperatures. The scheme is as follows :— 


Dark blood red, black red ... me PA $us .. 990° Е. 


Dark red, blood red, low red 985 A ... 1,050? F. 
Dark cherry red... "m p ET E . 1,170 F. 
Medium cherry red... m isi is ag . . 1,250° F 
Cherry, full reli 22, МЯ Р? ixi 19375 F 
Light cherry, bright cherry, scaling heat,“ light red . . 1,550° F. 
Salmon, orange, free heat gis e ..1,05p0 F 
Light salmon, light orange 1725 F 
Yellow р ce zi 1,828° F 
Light ysllow s 1,9759 F 
White iM 2,200 F 


„Heat at which scale forms and adheres, i.r., does not fall away from the 

iece when allowed to cool in air. An interesting point of this carefully- 
prepared scheme is its evidence of the capacity of the eye for judging temper&- 
ture especially in the neighbourhood of the critical point. This temperature, 
which varies somewhat with different kinds of steel, is about 175 F., and 
near this temperature the eye seems to be sensitive to about 150 F. The 
colour at this point is always described by tool smiths by the name cherry red, 
used by the authors of the paper. No doubt 150 F. is near enough for most 
purposes, but teained tool smiths must have learned to work much closer than 
this, and it is certainly not good enough for magnets. Mme. Curie observed 
that a magnet should be heated but little above its critical temperature; pro- 
bably more than 85 F. above the critical point is undesirable, and to judge this 
is evidently beyond the power of the eye. A pyrometer of some kind is a 
necessity in magnet work. 
The second paper, by Mr. W. J. Keep, gives an account of 
deflections within the elastic limits produced by steady pres- 
sure and by blows on spring-tempered steel bars freely 
supported at their ends. We do not know what the 

ractical application of the results may be, nor is there any 
indication in the paper, bat the experiments were very 
numerous, very consistent, and very carefully made. In 
view of the large amount of attention the whole subject of 
iron and steel is now receiving, the experimenta are of 
considerab!e interest. 


Fatal Accident at Bolton.—On Friday afternoon last 
a serious accident oacurred in connection with the Bolton elec- 
tricity supply undertaking. We are officially informed that the 
accident, which terminated fatally, was quite the fault of the 
two anfortunate men who were killed. They had gone down 
into one of the sub-stations to remove a transformer which 
was working in parallel with another. They cut off the 
supply of current on the high-pressure sides of both trans- 
formers by means of high-pressure switches fixed in the sub- 
station. They then disconnected the low-pressure leads 
between the transformer to be removed and the switch- 
board, in order that they might ran no risk by the current 
being transformed up from 200 volts to 2,000. This they 
did all right : it was in their next move that the accident 
occurred, After the one transformer was thoroughly isolated, 
they disconnected both the high and low-pressure cables of 
the transformer itself, and instead of sealing them up left 
them hanging loose with the bare ends of the cables touching 
the metal cover of the transformer, from which the earth wire 
had already bən disconnected in order that the transformer 


could be lifted out of the sub-station. After they had done 
this, they proceeded to put on current again to the one which 
had not been removed, and in doing so, turned on the wrong 
switch, making the whole of the metal case of the discon- 
nected transformer alive. As it happened, the two men had 
hold of it and received a shock which ended fatally. We 
understand that both were capable men, especially one, who 
was the foreman in charge of all transformers and cables and 
of outside work generally. Their loss will be very greatly 
felt by the Bolton Corporation. It seems that the men 
should not have been working in thesub-station at the time, 
and they did so altogether on their own responsibility. 
Farthermore, they never warned the station that they were 
there, or asked for the current to be cut off. The names 
of these men are F. Walker, foreman, who leaves a widow 
and five children, and W. Hazelton, cable jointer, who leaves 
a widow and two children. 

At the inquest on Tuesday tevidence was given by Mr. 
Ellis, the borough eleotrical engineer, Dr. Adams, and 
& jointer who was working with deceased at the 
time. Dr. Adams deposed that Walker was first got 
out of the chamber and animation was restored, bat 
efforts failed in the case of Hazelton. Dr. Robinson and 
Dr. Panton arrived, and attempts were made in the Wheat 
Sheaf Hotel, to which the men had been carried, to restore 
consciousness, and Walker was afterwards removed to the 
Infirmary. He examined Hazelton after deatb, and found 
that he was burned about the feet and hands, the boots being 
very much charred. Death was due to electrical shock, and 
the smoke was caused by the burning. The jointer, named 
Symonds, said that, being anxious to get the current on as 
soon as possible, they were doing two jobs at once, hence 
the mistake. The jury returned a verdict of © Accidental 
death.” 


Personal.—Mr. C. P. Sparks, the chief engineer to the 
Oounty of London and Brush Provinoial Eleotric Lighting 
Company, Limited, has been 1 consulting engineer 
ў тше and Poole Electricity Supply Company, 

imited. E 

Transport says that Mr. Granville O. Caningham, M. I. O. E., 
managing director to the City of Birmingham Tramways 
Company, has been appointed general manager of the Central 
London Electric Railway, and has already entered upon his 
new duties. | 

Herapath's Railway Journal saya that Mr. H. Wynne, 
signal superintendent of the Highland Rail way, has been 
appoiuted chief signal and electrical engineer on the New 
Zealand Government Railways. | 

The German Emperor has conferred the Royal Order of 
the Prussian Crown of the second class upon Sir Henry C. 
Fischer, who recently retired from the Post, Office Telegraph 
service. | 


Middlesex County Council and Electrical Schemes.— 
The Middlesex Oounty Council has resolved to oppose the 
following applications for powers: — The application of the 
Enfield District Council for an electric lighting order, as the 
main roads and bridges are affected. The application of the 
Harrow District Council for an electric lighting order. The 
Heston Boleworth District Oouncil’s application for an elec- 
tric lighting order. The application of certain promoters for 
an electric lighting order for Teddington. The Twickenham 
Electric Lighting Order. The application for an electric 
lighting order for Staines, Egham, and Chertsey, in the 
Counties of Middlesex and Surrey. The Uxbridge and 
District Electricity Supply Order. The application for a 
55 order by the North Metropolitan Electrio Power 

ompany for powers to generate and supply electricity in 
the areas of the Edmonton and Hendon Unions. 


Electric Locomotives.—A lecture has just been delivered 
at Berlin оп Modern Electric Locomotives,” by Herr 
Tischbein, engineer on the staff of the General Electricity 
Company in Berlin. The lecturer closed by comparing the 
economies of steam with electrical locomotives, which were 
greatly in favour of the latter. Only one man was required 
to drive the electrical locomotive, and there was, besides, 
no need for the building of water stations, pumps, ashpita, 
and water tanks. Electrical locomotion was more economical, 
in that it worked more continuously than steam locomotion. 


— — ce 
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‚ Société des Electriciens, Paris.—At the last monthly 
sitting of the Société des Eleotriciens, M. Gosselin read a 

per on arc lamps working three in series at 110 volta, He 
Jeseribed successively the Hegner, Vigrenx, and Brillié arc 
lamps. The fitst- mentioned works with a shunt resistance 
which intervenes at the moment that it is required; 
the others work without any resistance. M. Gosselin worked 
the systems of lamps, and asked whether there was any gain 
of light in working three lamps in series. He explained 
that the diminution in the difference of potential at the 
terminals of the arc enables the diameter of the carbon to 
be diminished, and consequently the light to be increased by 
a certain quantity. He then worked a small alternating 
current arc lamp, which burned st a difference of potential 
of 40 volta, with a choking coil in circuit. This lamp 
is branched on the secondary circuit of a gmall transformer, 
laced in the pedestal of the candelabrum that holds the 

mp: M, Aliamet advanced certain objections to the 
working of arc lamps in series without resistance. The 
resistance is necessary for good working, and has an sppreci- 
able influence on the regularity of the light. The arc should 
have а constant length, and in order to obtain this effect, we 
must consent to a loss of energy in the line. Without a 
resistance, during the period of lighting up, the current 
is very great, and the carbons are brought to a very 
high temperature, and they often flame. Without resist- 
ance the stability of the aros is not ensured. For three 
агоз in series the difference of potential, is 35 volts at the 
terminals of each arc. The arc is then short, and the 
shadows are considerable. Lastly, M. Sartiaux remarked 
that lamps above 25 amperes could not be used three in 
series, whereas at the present day lamps of 50 amperes are 
greatly in request for lighting large spaces. M. Hegner then 
observed that a special carbon with a particular core is 


necessary for arc lamps three in series. Also differential aro 
lamps are required. The rest of the discussion was postponed 


until the next cam M. Lauriol then spoke of the pro- 
duction of electricity by the combustion of household refuse ; 
but he made only vague statements, based on uncertain 
experimental resulta. 


The Committee on Copper Conductors.—A corre- 
spondent writes: — I notice an article in one of your 
contemporaries which critioises the report of the Copper 
Conduotor Committee on the ground that three leading cable 
manufacturers, the N.T.C., and the cable companies were 
not consulted. As to the report itself, it seems to want a 
lot of explanation. Resolution 6 seems to be like saying 
that a man’s income shall be calculated from the money he 
receives. There is no other conceivable way of determining 
the resistance of a cable than from the dimensions of its 
strands. The object appears to be to agree upon a set of 
terms for use in specifying the conductors of cables, so as to 
make tenders readily comparable, but to an outsider the 
result seems to be extraordinarily clumsy. Still, unless one 
has had experience in tendering for cablee, one has no right 
to criticise the methods other people may find convenient. 
It looks very much as if this is an attempt to defeat fraudu- 
lent specifications. We have heard of the carrying capacity 
of a cable defined by its sectional area, во that the effect of 
the outer strands lying obliquely is to make the conductivity 
а greater instead of less than if they all lay parallel to 


axis. I daresay there may be other ways of making the 


worse cause appear the better.” 


Mixed Systems.—Mr. A. T. Cooper, engineer to the 
Reading Electric Supply Company, Limited, writes to us 
with reference to the article on Mixed Systems appearing 
in the last issue of the ELECTRICAL REVIEW, stating 
that this has led several of his friends and many of our 
readers to suppose that Mr. Robert Hammond is consulting 
engineer to the Reading Company, and as such is respon- 
gible for the successful introduction of direct current supply 
into their home area, which was previously fed on the single- 
phase alternating system. He points out, however, that this 
is not the case. We believe that the credit is really due to 
Mr. Cooper himself. Mr. Hammond was, of course, per- 
fectly justified in mentioning in his report to Sheffield the 
success of the change advised and carried out by Mr. Cooper 
at Reading. 


The Cast Weld Steel Joint.—The Milwaukee Rail joint 
and Welding Company has recently designed a new type of 
its cast weld steel rail joints for the work which it is now 
doing for the Rochester (New York) Railway Company. 
The Milwankee Railjoint and Welding Company is the 

ioneer in this type of welding. Its success, says the Street 
slway Review, in welding exposed rails has been such as 
to excite surprise on the part of railroad men, who had not 
supposed it was possible to accomplish the results obtained. 
In 1898 the company welded eight miles of exposed rails 
between the city of Milwaukee and South Milwaukee. This 
track has been in constant use ever since, and subjected to 
the heaviest kind of interurban traffic. The breakage during 
the winter of 1898 did not amount to 1 per cent. Since 
the joints were repaired in the spring there had not, up to 
October 5th, been any further breaks, nor is it expected 
there will be; neither is there any kinking of the rails. 
In certain portions of the road slip joints were installed, but 
in other sections equally long the welding was made con- 
tinuous, regardless of slip joints. The officers of the com- 
pany state: We find by experience that after the track is 
once adjusted after welding, it does not move a great deal, 
and there is not much necessity fora slip joint." The track 
referred to is certainly in first class condition, and will bear 
the closest inspection. As a result of the manner in which 
this welding stood the test of extreme temperatures the 
company received a second contract, for welding 15 miles 
of suburban track between Milwaukee and Wauwatosa on 
exposed rails. Another notable contract is on a line of rail- 
way ranning through the main street of Milwaukee, which is 
believed to be the finest piece of street railway work and 
cast-welding in the country. This is laid. with 72-lb. 
T-rails on a 6-inch concrete foundation, with concrete 
between the ties ; over this is asphalt paving. It is im- 
possible in riding over this track to discern where the joints 
occur. The company has recently arranged with the 
Calumet, of Chicago, for the latter company to do its own 
welding, using the steel jackets under license ; similar agree- 
ments have been made with the Rochester Railway Company, 
and a road at Columbus, О. The contract now being carried 
oat at Milwaukee with:the Milwaukee Electrio Railway and 
Light Company, is for 20,000 joints, which, with the work 
done last year, will make a total of 28,000 joints of the cast 
weld steel prooess on that road. The headquarters of the 
Milwaukee Railjoint and Welding Company are in the Pabet 
Building, Milwaukee. 


Lectures.—U nder the auspices of the Greenock Association 
of Practical Science last week, Mr. M. Blackwood delivered a 
demonstrative lecture on the practical uses of electrical 
apparatus and X rays. 

ast week, before the Royal Dublin Society, Prof. Barrett, 
F. R. S., read a paper prepared by himself and Messrs. W. 
Brown, B. Sc., and R. A. Hadfield, M.I.C.E., оп Further 
Results of the Determination of the Magnetic Properties ol 
a Series of New Alloys of Iron (Part III.); (a) Non. 
Magnetic Steels ; (5) Steels of Higher Permeability and 
not less Hysteresis Loss than the Best Iron.” Dr. Molloy 
followed with a paper on a new method of making Hertzian 
experiments by which the phenomena of the reflection, 
refraction, and polarisation of electric waves may be shown 
to a large audience. 

Before the Scottish Section of the Society of Chemical 
Industry at Glasgow last week, papers were read on the 
oyanide process of gold extraction, the analysis of copper, the 
separation of bismuth from lead, and the oxidation of 
ammonia by iron ore. 


Bournemouth Telephones. — The Council having 
received communications from the Association of Municips! 
Corporations and Mr. A. R. Bennett, as to whether the 
establishment of a municipal telephone exchange is contem- 
plated, has resolved to make inquiries of Tunbridge Wells 
and Southport as to the action taken there in the matter. 


Wireless Telegraphy and the War.—A Reuter di- 
patch from Modder River says that Oaptain Kennedy, ш 
charge of the wireless telegrapby department, has arrived 
there, having made most successful experiments between 
Orange River and De Aar, a distance of over 70 miles. 


— m— BA — 
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Crystal Palace Engineering School.—The award of 
certificates for the Winter Session, 1900, took place on 
Thursday, December 21st, when Mr. William Tregarthen 
Douglas, M. Inst. O. E., M.I.Mech.E., M. Inst. E. E., late con- 
sulting engineer to Trinity House, presided, and addressed 
the students. He e d satisfaction and pleasure in 
-inspecting the work of the students, and gave some excellent 
advice as to the way in which the school training should be 
used as a foundation for future progress in the profession. 


London County Council Electric Tramways and 
Light Railways.—The following will give our readers a 
correct idea of the proposals for which powers are being 
sought by the London County Council, for which Prof. 
Kennedy is consulting engineer. АП the lines will be 4 feet 
8} inches gauge :— 

Lieut RAILWAYS. 
De ош oe Hilland Double track. 


oolwich. 
New Cross, Lewisham and » * 
Eltham 


Clapham, Wandsworth and Part double track, 
Kingston d. part single track, 


These lines will be equipped 
on the central conduit 
system. 

Partly conduit and partly 
surface contact or over · 


with loops. head. 
Archway Road, Highgate.. Double track. Overhead equipment. 
TRAMWAYS. 
Vauxhall and Camberwell Double track. Equipped on central con- 
duit system, 
Westminster and Tooting m. " Partly conduit and partly 
surface contact. 
Blackfriars and Kennington и n Equipped on central con- 
Park. duit system. 


Presentation.—On the occasion of his marriage, the 
staff of the Taunton Corporation electricity works have pre- 
sented Mr. E. B. Thornhill, borough electrical engineer, 


with a handsome French onyx and ormulu striking clook. 


Appointments Vacant.—The Bolton Corporation wants 
a foreman cable jointer, and a cable jointer. See “ Official 
Notices ” this week. . 


Volunteering for Service Abroad.—The Bristol sanitary 
authority has resolved to reinstate on their return any of its 
electric lighting employés who volunteer for foreign cervice. 


Cable Communication with South Africa.— Yester- 
day's Standard says that the Telegraph Oonstruotion and 
Maintenance Company will not be in a position to despatch 
the completing section of the third cable connecting Great 
Britein with South Africa until towards the end of January. 
The section is to be laid between St. Vincent and Ascension, 
and the task of paying out the oable will probably occupy 
twelve days. At the earliest this third alternative cable 
route to the Cape will not be in operation before the middle 
of February. Meantime the Government have considered 
the possibility of both the present oables breaking down, and 
they have stationed a fast cruiser at Ascension, so that in 
Ер ап emergency messages can be taken from that island 
to Sierra Leone, and then despatched by the ordinary route 
to England; in the event of the West Coast cable being 
broken north of Sierra Leone, whilst the East Coast route 
was also down, messages would be taken direct from 
Ascension to St. Vincent. This would mean a delay of at 
least four days even to Government despatches, 


NEW COMPANIES REGISTERED. 


Harry South & Co., Limited (64,525).—This com- 


у was registered on December 15th, with а capital of £10,000 
ET Z1 shares, uire the business carried on at 10—12, Garrick 


South,” and to on the business of 
ectrical engineers, suppliers of electricity for the pur- 


у, N., ; T. W. Hale, 6, Ferncli N., clerk; H. South, 
10—12, Garrick Street, W. O., en ; M. Harley, 33, Southam 
Street, Strand, W.O., clerk; and C. H. Bolton Vi 


, » 47, Шаг 
Kensington, W., clerk. The number of directors is not to be less 
than two nor more than five; the first are Н. South and M. J. E. 
Tilney (managing directors with £5 each per week); qualification, 
£1, . 
Sahlstroms, Limited (64.474).— This company was 
registered on December 12th, with a capital of £25,000 in £1 shares, 
to manufacture, produce, prepare for market, and deal in ozone and 


all electrodes and apparatus (whether electrical or otherwise) in rela- 
tion thereto, and to carry on the business of chemists, druggists, 


book-keeper; W. L. Williams, 41, Crewdson Road, Brixton Road, 
S. W., book-keeper; R.B. Darlasson, 162, Grovenor Terrace, S. I., clerk ; 
and W. Н. Nex, 10, Fetter Lane, E. O., clerk. The number of direc- 
tors is not to be less than three nor more than even; the first are to 
be Y Lai cen by the subscribsrs; qualification, £100; remunerstion 
not leas than £50 nor more than £500 each per annum. 


Cecil Wray & Co., Limited (64,480).—This company 
was registered on December 12tb, with a capital of £5,000 in £1 
shares, to acquire and take over as a going concern the business 
carried on by Oecil Wray, at 76, Manchester Road, at 14, Hallfield 
Arcade, and Borough Mills, all in Bradford, Yorks, and to carry on 
the business of metal workers, engineers, camera, cin 
lantern, and automatic, mechanical, optical, electrical, and fic 
machine and apparatus manufacturers, &c. The first subscribers (each 
with one share) are :—Qecil Wray, 14, Hallfield Road, Bradford, Yorke, 
electrician and optician; Walter O. Atkinson, 18, Park Row, Leeds, 
chartered accountant; William A. Thornton, EO House, 
Wetherby, gentleman; Charles Atkinson, 10, Park w, Leeds, 
solicitor; Wilhelm К. Ferro, West Burn, Burnley-in-Wharfedale, 
manager; George Orowther, 18, Park Row, , chartered 
accountant; and Moses Atkinson, Fairmount, Headingley, Leeds, 
gentleman. The number of directors is not to be less than three nor 
more than five; the first are William A. Thornton, Oharles Atkinson, 
and Oecil Wray; qualification, £250; remuneration’ as fixed by the 
company. 

Metal Electro-Amalgamating Syndicate, Limited 
(64,487).—This e was registered on December 13th, with a 
capital of £20,000 in £1 shares, to acquire the invention of F. H. 
Bnyder for coating metals by an elec process, and to carry on 
the business of metallurgists, makers and workers of alloys, 
piaters, electricians, chemists, chemical manufacturers, &c. The first 
subscribers (each with one share) are :—H. Firmin, 31 bard 


five; the first are tho first four subscribers; qualification, 100 shares; 
remuneration, £200 per annum, and a share in the profite, divisible. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


[e 


Winchester Electric Light and Power Company, 
Limited (50,868).—This company’s annual return was filed on 
November 1st, 1899, when 2,207 shares were taken up out of a 
nominal capital of £25,000 in 4,000 shares of £5 each. The full 
amount has been called up, resulting in the receipt of £10,875. £160 
is owing 


OITY NOTES. 


Alderley and Wilmslow Electric Supply, Limited. 


Тив annual meeting of shareholders of this company was held last 
week at 78, King Street, Manchester, Mr. F. E. Gripper p ; 
Among those present were Messrs. A. Orewdson, W. P. J. Faweue, 
P. Whyman, B. V. Olirehugh (consulting engineer) and W. E 
Rowoliffe (secretary). From the report of the resident engineer it 
appeared that the works were giving every satisfaction, and the 
number of residents applying for the supply of electric шн was 
z. Mention was also made that ae 


: it was thought proba 
application had been made for the supply to be extended to 
trict of Mobberley, but the directors had decided to obtain further 


regard thereto. The 


auditor. 


The Wireless Telegraph and Signal Company. 


THE rt of the directors for the year ending August 31st, 1899, 
states the year that has passed must be considered as another 

ear of experiment and development. But a foundation has now 
deen laid on which & sound commercial business may be expected to 
be built at an early date. Since the last meeting communication has 
been established for the Trinity Board between the East Goodwin 
lightship and the South Foreland lighthouse, a distance of 13 miles; 
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and between the South Foreland and Wimerenx, in France, a dis- 
tance of 32 miles, Her Majesty's ships Alexandra, Europa, and Juno 
were fitted with apparatus, and under the personal charge of Mr. 
Marconi the system was made great use of during the subsequent 
naval manœuvres, signals being transmitted a distance of 70 miles. 
The results were most satisfactory, and it is expected that the com- 
pany’s system of wireless telegraphy will henceforth take its place 
as part of the equipment of Her Majesty's ships. The chief 
features of the meeting of the British Association at 
Dover during the year 1899 were the interchange of visits 
between the Association and the corresponding French Society, 
which held its annual meeting at Boulogne, together with tbe im- 
mense interest exeited by the company’s stations at the South Fore- 
land and Wimereux. On November 2nd six assistants with apparatus 
sailed under sgreement with H.M. War Office for South Africa. 
Naturally the experience of the company’s assistants, under Mr. 
Bullocke, with the Marconi system for the first time in the field 
during active warfare is of very great interest. The shareholders 
will see from the notice convening the meeting that it is not intended 
to transact any business on Friday, December 29th, except to pro- 
pose the adjournment of the meeting to a day to be fixed by the 
directors in January or February, 1900. At the adjourned meeting 
tbe directors will still place before the shareholders fully the 
position cf the company, which they have every reason to believe will 
be found satisfactory. Manufacturing premises having been obtained 
at? Ohelmsford, machinery and plant have been installed, and the 
works are now in running order. The directors recommend that the 
name of the company should be changed into Marconi's Wireless 
Telegraph Company, Limited,” and will propose a resolution giving 
effect to their recommendation at the extraordinary meeting, which it 
is proposed shall be held immediately after the adjourned general 
meeting. Mr. William Smith has resigned the directorship, and 
Msjor Samuel Flood Psge and Mr. Henry Spearman Saunders have 
joined the board. The directors retiring by rotation ara Mr. William 
Woodocck Goodbody, who is eligible and offers himself for re-election, 
and Mr. Henry Jameson Davis. The auditcrs, Messrs. Cooper Bros. 
and Oo., alto retire, and offer themselves for re-appointment. 


TRAFFIO REOEIPTS. 


Blackpoe! and Fieetwood Tramroad Oompany.—The receipts for the week 
ending December 28rd, 1899. were 4192 168. 10d.: December 28rd, 1898, 
8182 15s, 04.; aggregate for half-year to date, £90,068 188. 24, 

The Bristol and Carriage Company, Limited. The receipts for the 
week ending December 22nd, 1800, were £2,768 12s, 8d. corresponding 

period, 1898, £2,729 15s. 7d.; increase, 298 16s, 8d. 


Company.—The 
were вг follows:—D. U. T. Co., horse cars, 


Oo.. oars, 
^ * . , te to date 1 £9 
ggregn ate, £103, Id.; aggregate to date last year, £98,242 
15s. 9d.; increase to date, 45,509 12s, 4d. Worked :—The mileage open is 40 
miles eleotrica)ly, 4 miles by horses, ae against 16 miles electrically, 
ding period last year. 


and 28 miles by borseg, for the correspon 


April lst, 1899, £22,794; 1896, from June 29th, 1808, £6 Miles of track 
open, 18; 1898, 84. 

The Li 1 Overhead Railway Com The receipte for the week endin 
December 24th, 1899, amounted to 41 42; corresponding week last ag 
#1,489 ; increase, 48. 

The South Staffordshire Tramways Company.—The receipts for week ending 
December 22nd, 1899, were £628 12s. 50.; December 28rd, 1008, 4685 8s. 74. ; 

aggregate receipts for 51 weeks £83,801 14s, 9d; 1896, 289,188 ба, 4d, 


STOCKS AND SHARES. 
Wednesday Evening. 

Im giving a very short résumé of the principal movements in the 
electrical markets during the present year, we must preface our list 
of tables with the general remark that 1899 has been an unfortunate 
twelvemonth for those who have money invested in this description 
of security. Politics, dear money, war—have played their parte in 
reducing values, and it is only natural, under the circumstances, that 
prices should have given way. To take the little electrical railway 
market first, we give the closing prices of last year side by side with 
the opening quotations of December 27th, 1899. 


Railway. Deo. 8186, 1898, | Deo. 27th, 1899. | Fall. 
City of London 658 604 1 
Central London > 10 91 { 
Waterloo and City s ТИ 1124 1014 11 


The fall in price notwithstanding, there has been a great increase 
in the number of electrical and other light railways under con- 
struction; most of the enterprises met with poor receptions from 
the public, but the work has been taken in hand by other companies 


and financiers, and any revival of interest in this class of investment 
will quickly find itself confronted with plenty of new ontlets for its 
capital. 

Turning to the market for supply shares, there is another list of 
falls to be put upon record, thus :— 


Company. Dec. 81st, 1898. | Dec. 27th, 1899. | Rise or fall 

City of London 28 104 —1% 
Charing Cross pis i» 12 10 — 2 
Chelsea is vs sa 93 8 — 1 
Metropolitan. sa T J8 — 4 
County Brush опу € 18 1 — 

St. James's and Pall Mall 164 1 — 1 
Westminster. és s 16 14 — 2 


The end of last year, it must be remembered, saw this section in what 
might almost be called a stateof boom. The unhealthy activiey then 
developed has softened down into a much more chastened frame of mind 
in the Stock Exchange, and the uninteresting dividends declared by 
the various companies showed that trade was not rashing up as quickly 
as prices. Among the principal features of the year has been the 
excitement produced by the Oharing Oross Oompany obtaining per- 
mission from the Oorporation $o compete with the City of London 
Oompany on its own ground. In consequenoe of this the latter оош. 
pany passed its dividend in September, and the year's concatenation 
of misfortunes has caused a fall of £12 10s. їп the price on the year. 

Several of the companies have added to their capital during the 
year, the House-to-House, whose shares stood at 94 on December 31st 
last, has changed its name to the Brompton and Kensington Blectric 
Supply; the price of the shares has fallen to £8. 

Telegraph stocks have indulged in all kinds of vagaries. The 
general tendency has been downward, and the fall started with 
apprehensions as to what might be the effect upon telegraph com- 
panies if wireless telegraphy should come to supersede tbe older 
method of communication. Another scare was begun at the pro- 
posal to lay a new all-British cable, and these two causes, added to 
dear money, are responsible for a good deal of the fall which we have 
to chronicle. 


) 


Company. Dec. 81st, 1898. | Dec. 27th, 1899. Rise or fall. 
Anglo“ A. 17 15} | д 
Eastern Ordinary Ж 175 1133 : 
Eastern Extension 17 1 


Brazilian Submarine 
Great Northern of Copen- 
hagen 


Anglo “B”... а 11 , 119 
BE | 
| 


— 
"ч 
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The Western and Brasilian has been absorbed by the Brasilian 
Submarine Company. Anglo-American stocks were largely bought in 
anticipation of a better award for the A" class, but latterly the slump 
in Yankee Rails and the general frightened state of the Stock 
Exchange produced by British reverses in the Transvaal, have com- 
bined to lower these prices, together with nearly everything else, 
Great Northern of Copenhagen being a remarkable exception. 

The miscellaneous section bas passed a quiet and uneventfal year. 
The country’s trade has improved, which naturally brings increased 
prosperity to the more commercial companies, but this department 
bas also suffered from the war and from the effects of the 6 per cent. 
Bank rate. Selecting six or seven of the most representative shares, 
we present another little list :— 


Company. Dec. 81st, 1898. | Dec. 27th, 1899. | Rise or fall. 

British Electric Traction 16 1 — 
Brush x i5 Tm 13 1 + 

New General Traction .. b — 
Edison & Вмап "A" s.. 2 2 — 
Babcock & Wilcox os 27 48 +15 
Electric Construction .. 2 | = of 
Henley's .. T T 224 194 (= 96) + 
Telegraph Construction. 89 88 — 1 


The wonderful rise in Babcock & Wilcox shares is due to the 
equally wonderful development of the company's business. А rise of 
153 points in such а quiet year is in itself sufficient congratulation to 
the shareholders without further comment. The Henley Telegraph 
Company has rearranged its capital, reducing the Ordinary shares 
from their £10 level to a denomination of £5. Elaborate propossis 
with regard to the Elmore companies have had no effect upon the 
price of the Patent Copper Depositing shares. National Telephones 
have fallen from 58 to 42, partly on account of theagitation in favour 

of the Government taking control of the telephone system. 

Although prices at the end of the year are weak, the markets areis 
a perfectly sound condition, and if the Transvaal matter be quickly and 
satisfactorily settled, there is little doubt that 1900 will seta brights 
complexion upon the general aspect of financial affairs. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
D Stock Cleans Closing Вен done 
$ і t 
— maun. are adni San | geet RE HEC. 
1899. 
1996, 1891 Highest.| Lowest 
124, 4001 African Direct Telegraph, 4% pue % wes wl M00 | ss І . 1100 —104 [100 —104 a ШЕ 
26,000 h 10 ; s — 3 — 4 8— 4 ks is 
125,000 Do. do. 5 % Debe. , Nos. 1 to 1,350 Red 100 i : sai 85 — 90 85 — 90 T - 
90, Ж, „ Telegraph eos eee see .* iStock 188 8 9s 63 — 66 62 — 65 ee ose 
8,047,220 до. 6%, Pref. "E B .. Stock E5 ба| 6 6% 113 —116 111 —113 1133111 
8,07, 220% . до. erred.. M ds К - 18в. | 154— 16 | 169— 1 16 | 15 
206,151 | Brasilian Submarine Telegra M „| 1017917 % | .. |141— 14àxd| 14 — 144 | 148 | 14 
» 000% Do. do. 5 Debs 2nd series, 1906 ee өөө TII TT] 107 —111 107 —111 eee еве 
с оро» Nos. 1 to РА is 1. 514 7 4 Ў và 2— 8 2— 8 sare ns 
10,000,000 Cable 100 | 8 8 8 % |198 —202 |198 —202 " " 
3 Consolidated Talep . 500 year 4 % Deb. Stock Red. Stock ... ту 15 . 1 е; a дг 
ction and en ee 10 : "T дея 
16,000 | Ouba REC HE 20 8 Ф | 8)— of 81— oh | .. Е 
6,000 ро 10 Y Pref. oes eee eee вое вее 10 10 10 10 V | 19 Ex 20 19 ES 20 " oe 
12,981 | Direct ph Se. ME. A 5|4% 4 e | 4— 5 4 — 5 is. d cue 
6,000 Do. do. 10 Cum Pref. ee L 5 10 10 % eee 9 PENES 10 9 — 10 eos eee 
80,000 Do. do. 4 Debs. 600 eee ese 50 eee eee eee 108 —107% 103 —107% eee eee 
60,7102) Direct United States Cable $us *. 201339518195 | 84% | 113— 121 | 114— 12 is ag 
120,000 | Direct West India бам is Ф ‘Beg. Deb. oes 100 | ... | .. 101 —104 [101 —104 m ded 
4,000,000 | Eastern Telegraph, Ord ‘i со „Мот 637 |7 7% 145 —150 [143—148 |146 | 145 
1,796,000 Do. 5i Pret. Btock 100| .. | .. | 98 —101 | 97 —100 "m 
80, 900 Do. 5 Ф Debs., XP Bk ed August, 1899... | 100 | 5 S T Ие dea E 
1.482, 2081 Do. 4 % Mort. Deb. .„. Stock 4 4% . 115 —120 116 —120 1164 | ... 
360,000 | Eastern Australasia, and China poi | 10/7 7% |7% 142— 164 141— 148 1413 144 
16,3007 Do. 5 95 (Aus. Gov. Bub.) Deb., 1900, red. ann. EN MEC 
64,4001 Do. do. — 1,05078,9165, 5, 4 8376,40 100 | 5 5 ® 100 —108 [100 —108 " 
$20,000 Do. 4% Deb. Stock Stock 4 4 116 —121 [116 —121 " 
46,500 Do. do. 3,844 to аг 100 | 5 vee | 100 —108 100 —108 985 
ee DS: 43 Mort. Debe., E dover 1 to 8 000, red. 1909 100 |4 өө А 101 snag 191 1049 we aa 
, . Mt. Debs. uritius Bub. 1 000| 25 4 em i — — ald és 
180,397 | Globe Telegraph and Trast . n 10 5 dp di 1 i l | ita | i 
Pref 000 [IT] ee 0 6 6 т" TR " 
150,000 Great Northern 5 10 10 10 @ | 31 — 35. 81 — 38 ms " 
86,800 nna члены Ое fe Mort, Debs., } 100 | .. |... . [100—108 [100—108 |... | on 
17,000 | Indo-Nuropean Telegraph at aon E 10 % | 48 — 52 | 48 — 62 Е ae 
100,000 London Platino-Brasilian Telegra 63 Debs. ... c $ : a wes 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 ... sed ins 
84,000 Do. do. 695 Pref., Nos. 1 to 84,000 eee TT 
490,000 | National тш, : to 400, 000 а... oos 4| 43 
15,000 Cum. lst Pref. eee rr) ees 14 оов 
15,000 Do 6 p Cum. 2nd Pref. [I 000 see s.s ae 
260,000 Do. 5 м 8га Pref., 1 to 260,000 б) ... 
1,839,4711 Do. С Ks Stock Red. 8 99; x 
11 006 Опава Т, - rn Kos. 1 to 171,504, fully paid gi A asi 
f аш DOS Ded EN 
—— a mri near cus Trust ees vee ees ee? өзө у ves 
151,7881 Do. do. 8 4 Beba. 2. M en 
200, 000 West African Telegraph, 5 $ 5.8.5 " se 
80,008 | West Coast of America, Nos. 1—80, 000 and 68,001—58 008 avs ns 
160,000 Do. do. 4% Debs., 1—1,500, * oa, by Bras. $ Bub. Tel. ME без 
889,521 Western and Brazilian Bed. eee eee eee 
88,821 | West Indis and Panama vas is NS 
84,568 Do. а = в; Qum. 1st Pret. sis m 39 
нь ey = 2nd Pref. TT) ve ase 
’ Debs. S Kon, 1 t 1 Il 1 ipia Р - 
158,100 Western Union of U.B. ae, 5 % Da Ster j E Ne 
. ELECTRICITY SUPPLY COMPANIES. | 
19,661 | Brompton & Kensington Bleo. Lt. Вар., Ord., 101 to 19,761 b | os 6 7— 8 71— & i i5 
13,000 Do. : Р 9 Cum. 1... 57 73 s 9 — 10 9 — 10 si 
80,000 Oharing Crose and Strand Electricity Supply eee ees 5 6 7 8 [4 94— 103 9)— 104 9i es 
<a 52 O. do. Non d d Oum. Pret. = eee eee eee si 104 dm 10 59 os 
do. um. ° eee ses eee == ee 
Chelsea. Electricity Supply, ове eee ese [II] b 5 8 8 % 7%— 81 7$ — 84 oe [I1 
Do. do. do. Deb. Stock Bed. Stock ah 43 eee 109 —111 xd 109 —111 xd TP een 
Ойу of London Bleciric Lighting, Ord. l 40,001—100,000 | 1017 % [10 6 10 — 11 |10—11 10 103 
ре: с 5 ae 10 | 6 В 6 a g^ 1 5 a ssi PA 
о, Deb. iss. at £115 ees 5 TT — етт, eve 
Oounty of . Brush . X r (ы. #116) all paid 10; м n nil 10 — 11 10 — ll ; 
De до. до. 6% "Vo. 001—-80,000 10|6%|6%|6% | 13 — 14 |18 — 14 А 
44%, Deb. Stock, Prov. Certs (all paid) Ва. ves | cee | cee | vee | 110 —113 110 — 118 i 
жаткыра Bleo. Corp., Ord. Shares 5|.. |5%|7% — 44— 653 . 
London Blectrio Supply Gorporviton, Limited, Ord. Bl se |. | see | 2{— 27 | 21— 2i 
D? do. 6 Pref. 5 T" - |6 Ф | 54— 6 54— 6 ; 
do. do. 4% lst Mt. Db. Stock Rd. Stock] ... asi .. 1202 —104 xd|102 —104 xd 103 ? 
500 * Blectric Supply, 101 to 62,500 е. .. 10 5 6 |5 Ф | 18 — 14 13 — 14 133 à 
Nos. 62,501 to 85,000 . 10 d 410 tt 117 p. i ap v А 
Firut Mortgage Debentare Stock s P — — " 
Notting 1 Hill Beete tenting E * 104 6 6 154— 163 | 154— 163 A 
Bi. James's and Pall Mal Ele Electric Light, Ord 5 (108% 149% |14 15 — 16 16 — 16 
Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 9 9 — 9} 
South London Blectricity Supply, Ord. e. cav] Вр | ы. 4— 4% | 4— 4 
ы. Westminster Blectrio Supply, Ord., 101 to 80,000 Е 519 Ф 12 $*ua7! 12 9 134— 144 | 184 — 14 
andor’ Quotations on Liverpool Stock Exoh 
Uniees otherwise 2230 Mi ы ung tut paid in deterred share warrants predi being vd M capi 


paid, | Dividends 
Dividende marbed f are ТОНУ Deus consisting of see inser past oi one year and she Gre pert сі the охь 
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SHARE LIST OF ELEOTRICAL OOMPANIES-—Oowémwed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present AMB or Dividends for Closing 
Issue. N моз the last three years. quoan 
1896. 1897. | 18096, 
60,000 | Aluminium ‘‘ А” shares, Nos. 1—60,000 ... 280 a 1 10 Y 10 Ø| ... 21— 
90,000 Do. 44 Y Ist Mort. Deb. Stock Red. eee eee Stock coe eee eee 95 —100 
80,000 British чаш akan TY eee 10 eee TY 6 % 15 — 16 
80,000 Do. do. H Cum. Pref. в0;001—60,000 - 10 ecc TII eee 124— 13} 
200,000 Do. Perpetual Debenture Stock ... [Stock] ... an .. [125 —128 
40,000 iso Laden. Wire oa. Nos. 1 to 40,000 aos ss 5 pE 124 
27,500 do. 6 Cum. Pref. Nos. 1 to 27, 500 . 6 6g 
90,000 Bru nes Enging., ‚ Ord., 1 to 90,000 digs 8 a E 2 
90, 000 реш da Pref.,1 to 90,000 2 4 y { d. 
125,000; Do do. b. Stook eee Stock xy) its m 110 —115 one eap 
60,000 Do. do. Бар Deb. Stock Red. Stock 104 —107 104 —107 өз — 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 10 E: 134% 15 5% 124— 184 124 — 133 з э» 
20,000 Ро. do. 5 95 Cum. Pref. 5 51— 64— 6 Р one 
90,000 Do. do. 44 Ist Mort. Deb. Stock Red. Stock T .. 1118 x 113 —116 sss өз» 
85,250 | Central London Railway, Shares eso wae | LOT s [oe | | 9$— 10$ | 9j— 10 10 E 
178,808 Do. do. do. £8 peid eee eee 10 ooe eee eee eee oe ETT oun 
61,088 Do. do. Pref, half-shares eee eee 5 eee eee [I 44— 5 44— 5 eet = 
71,447 Do. do. Def. do. eee eee "TT 43— 5 41 — 5 өөө oes 
37,000 — do. Ord. shares, Nos . 22,501 to 60,000 TT 31— 4i 31— 4 as оез 
82,006 Orompton & Co., Nos. 1 to 82, 098 (XXI 0 00 eoe Е eee 2 eee 84— 4 34— 4 oem 
100,000 Do. E aro Dele. DOE |... |... |... поо —108 00 —103 "E aee 
99,261 dison & Swan Utd. Bl. Lat.“ A” shares, £8 pd.1to99, 261 5 @ 6 6 2 2 — 4 2— 2 wee ooo 
17,189 Do. do. do. “д” л» 01—017,189 Б 6 6 8)— 44 8i— 43 PEN ooo 
844,028 Do. do. do. 4 % D Stock Red. ese 100 eve IT, TID 95 — 97 96 — 97 S 
112, 100 Blectric Construction, 1 to 112,100 eee eee вое ове 2 5 7 6 7 6 7 2 — 21 2 — 21 e mae 
25,000 Do. do. 7 Oum. Pref., 1 to 25,000 ... 2 7 7 7 22— 8} — 8} -— - 
140,800 Do. do. 4 Perp. lat Mort. Deb. Stock eee Stock TI вое eee 104 —107 104 —107 ег» qe. 
91,196 Elmore’ 8 Petent Depositing, 1 to 70,000 esc eee 2 oe oes eee т =R Mes 
9,0001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 n 10 7 7 7 10 — 12 10 — 12 we — 
80,000 venere (W. Lm" Works, Ord. ... ез бея 5 10 12 14 12 — 18 12 — 13 — 
15,000 do, 4j & Pref. 5| 7 7 7 5 — 5 — 64 - Jo 
60,000 Do do. 4$ Mort. Deb. Stock. Stock 44 4 .. 111 —114 111 —114 "T — 
60,000 | Indie- Rubber, Guite-Percha and Telegraph Works — . . 10 10 © 10 $ 10 %| 21 — 22 | 21 — 33 . | wf 
е " d бы 3 Чо 4 % 1st Mort. Debs. | 100 ái F а pu = 100 E sia — 
way Ir Ir TI) [TY 10 8 — 8 — eoe | 
10,000 | Do. do. ' Pref., £10 paid eee eee 10 5 5 5 5 5 i 181— 1 1 m 133 oo as 
87,850 ie Construction and Maintenance . ai » | 18 | 15 15 15 36 — 40 33 — 37 36 sad. 
150,000 о. Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . 100 (yy) еве eee 108 —106 108 —106 ee owe 
18,400 T ph Man кошш, Ота. Мов. 6, 601 to 20, 000 eee b ИІ) eee eee 9 — 10 9 or 10 oe ooo 
18,400 do. 5% Om. Prf. Nos. 6,601 ‘to 20, 000 5 TD TT TT 54— 6 5)— 6 one 
640,000} Waterloo and Ойу Railway, Ord. Stock  ... TT .. | 100 TT T, 8 95/100 —108 100 —103 lm 
+ Quotations on Liverpool Stock Каерде. Ош therwise stated all shares 
Ы = Dividends marked § or a year consisting of ihé апе Gl Gos year and the Arei pari Gf tbe vast. e p 
LATEST PROCURABLE QUOTATIONS OF е NOT OFFICIALLY QUOTED. 
Birmingham Blectrio Supply, Ordinary £5 (fully paid) 8—10. vel) 12 1 Electrico Lighting, Ordinary Shares 
Brompton and Kensington, 44% Debentures of £100, 104—107. . ) 18—18; 1st Preference Cumulative 695, #5 
National Electric Free Wiring, 10s. paid. 4—8. ‚› 74—8. Debentures, 104—107. Dividend, 1808, 
Oldham, Ashton, and m Electric (£10 pd.), Ord., 18—19. Shares 10%. 
Do. Pref. (£10 pd.), 10}—11. Kidderminster and District Electric, Pref. (£6 pd.), 6—64. 
Smithfield Market Blecizie, 1—3 1—3 9T, Parker, £10 (fully paid), 183. 
* From Birmingham Share List. Bank rate of discount 6 per cent. (November 30th. 1899). 
MARKET QUOTATIONS, Wednesday, December 27th. 
CHEMICALS, ё. тш week, | Last week, |Lacrease o" FFF fem лата 
газои Rod ee ee eo Ber Ib. M. ee 
Acid, Hyärochlorle .... per er 4 А m Copper Bo ЇЇ per ton 5 i 
s „ өө ee ee Der ow. Fr a ° ; n Wire (basis price) oe ec Ib. 1 eo 
а » Oxalie ee ee ee per owt. s 82/- ee 9g н Sheet oe ee ee per ton . 
a н Bulphurie 0 0 oe ee per owt. 6/6 ee 9g " Rod ee өө е per ton £86 oe 
: к Бау 3 oa FA ra Eure се во өө Per Ib. as . 
в " м: per ton A Ale Aber, Pare ane .. per Ib. 4/64 to 4/74 : 
a Ві powder „ө ee per ton 26 10 46 1 1 Iron, Charcoal Sheets .. .. per ton £18 
a Bisul of Carbon . perton 4 15 í „ Ріс (Cleveland warrants) per ton 64/6 
ex ee ee ee per ton £16 10 £16 10 6 n according tosise per ton | From 411 PS 
a Bensole (90 /) oe өө per gal. Те ЦА ¢ н D vy ee ° per ton 50% to 65/ to x: 
в —» do lo oe v». Det b b " ¢ , Wire galvanised No. 8.. per ton £14 4 ИА 
а роге phate.. es eo per 495 10 495 10 g Lead, Ingo .. per ton £16 10 £1 dec. 
E Nitrate eo ee eo per ton A96 £26 9 Sheet ° per ton 418 19 £1 dec. 
а „ White Sugar... per ton 81 £81 А m Manganin Wire No. 38.. per lb. @/- - a 
а co ^ per ton 49710 47 os 2 Mios (if original cs Е В ау a 1 A $ 
& eo oe Cases 8m ө 
aN Solvent (90 you ee x d „ K » medium Par Ib. 1/9 to 2/9 | 1/9 to 2/9 > 
4 ee ДЛ mo ee p hd 40 ee 2 PE. и L. large tar E 11 in ppt ee 
6 „ Onustio (76/80 % ie per ton £34 х" р rolled bate d rods per lb. ют, 11 to 4 
6 „ per ton 496 486 s p " id sir'p & sheet per lb, | From From 1/2 " 
a Bul of Magnesia ..  .. P ed & 10 4440 oe p Silicium Bronze 8 ib. 1944. to 1n юм юу Ен 
a Buiphur, Suhlimed Flowers .. Per on 46 £6 i Í Steel, Magnet, acc'd'g to deso'pn p. ton | From £15 | to 440 : 
а и ee ee per ton &5 10 45 10 өө ¢ Magnet, in ee ee 458 ae 
а и ° . per ton 45 A5 ee g Tin, ee oe oe ee per ton 108 to £11 8194 5 дес. 
a Boda, Caustic (white 70?/) .. per ton 4110 4110 vs nom. 
Orystals .. .. per ton 43 48 г 9 n toll . ee рег Ib. 7 17 : 
а „ Bichromate, casks „per lb. 334. зи. . per Ib. 178 1/10 94. dec. 
METALS, &c. P “White Ant" brand per ton | £40 zo £70 | 440.10 
Aluminium Wire, in ton lots.. per ton 294 j Yarns, е 1010. bundles pr lb. 7 na 
, in ton lots.. рег ton £191 £191 ; f u ea. per lb. 
p Babbitt's metal . . per ton | £70 to £125 | £70 to £125 j » Hemp,8plyl0lbs. .. per lb. 4d. 1. 
с sar S 9" 019°) basis per ìb. 8d. 8d. Jo а " ла das per ib, / 644. 
9 p (b ) ee per lb. 10d. 10d. we } Jute, 180 Iba. tov per ton £14 A14 
c „ Wire, basis ie .. perlb. 81d. Rid. Et k Zinc, Sheet (Vielle Montagne bà bnd.) p. 1. 424 5s. H 8 nett. Зз, ine. 
lied b i ied 
Mr {борга 00. чйр Тый Rubber, cee dee, ana | OY Meets Wore Lanby, Limited 
b The British Aluminium Company, Ltd, Telegraph Works Company, Ltd. m Messrs. W. Т. Glover & Oo., Lei. 
c Mesare. Thos. Bonon «бл Mesers. James & Shakespeare. n Mes. P. Ormiston & Sous. 
d Messrs. F. Wiggins & Bons Í Messrs, Jackson а Till. o Messrs. Johnson, Мемђеу а O. Les. 
€ Messrs, Bolling & Lowe. э The Phospbor Broase Омаралу, Lol 
i Messrs. Henry C. Yeo а Os, 
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this that th ho ha i ttention to the t . 
SUPPLEMENTS TO RAILWAY SIGNALLING сро е moris io have given асока subject con 


(BRIERLEY’S APPARATUS). There is no lack of substitutes, nowadays, for the ordinary 

| orm of fog signalling. Mr. Boult's system has been tried, 

dE at - 

Tun whole of the elaborate system of railway , consisting on - ; the Great Eastern, was 

of simple block, automatic or semi-automatic block, where in use, reported some time ago to be contemplating the use of electric 

interlocking, has as its object the exhibition of appropriate outdoor Warning bells pee somewhere in the neighbourhood of the signals 

signals for the guidance of the drivers of trains. Such signals, as ig o be indi ; the system about to be described has been under 

well known, are visual signals, and when fogs or snowstorms are trial on the Great Northern for 12 months, and there are other 

which depend upon the train passing over detonators placed on the "eoms to be made, and the old system retains its hold, probably on 

rail by hand, and thus giving an explosive danger signal. Much—so account of an innate dislike of change, and the trouble involved in 

very much—might be written in criticism of the existing method of making experiments which, after all, may prove abortive. There is, 
signalling during fcga, &o., but probably enough has been said. It of course, something to be said for such an attitude. The 


system 
is undoubtedly low; railway com do not indulge in the luxury 
of an experimental staff, and the departmental officers have usually 
as much on hand asis good for them; and the inventor, wherever 
found, is usually an optimist in so far as his own apparatus is con- 
cerned. It would, of course, be easy to mest these objections in 
detail, but there is no necessity to do so in the present case. 
Suggestions for substitutes for the ordinary , may be divided, 
5 two classes: those which give the desired indication 


Fig. 1. 


need, therefore, for the purpose of this article, only be remarked 
that since men have to be drawn from other occupations during the 
day, and from their homes at night, there is always a chanoe that it 
may not be immediately available; that the all right” signal beiog 
conveyed by the absence of an indication is of a negative character, 
liable to misinterpretation, and is of no avail for localisation; and 
that the sigoalman who directs the operations has no actual control 
over the indications given, and therefore transmits his signals through 
— т n) dota o varba places do wot Ci 
, of course, one in various places to pu 
operation of depositing explosive signals in position into the hands 
of the , and instances are not wanting in which such 
arrangements have done excellent service. They, how- 


Contract SPRINGS. Levar Sremas. 
Fra. 3. 


Raven and Baister'e, are types (neglecting the system to be described 
for the present). Of the second class the ordinary detonator, and 
the warning bells, are examples. The first class may be further 
divided into those: which give the signal, primarily, through the 
impact of some part of the moving train against an obstruction 
purposely placed on the side of the line, and those which do not require 
such an impact. Raven and Baister's is an example of the first sub- 
division, and Boult's of the second. Several other distinctions might 
be drawn between the different classes of apparatus, but enough 
been said for the present purpose. 
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Fia. 4.— orion or Lever Box. 


Brierley's system, which is being introduced by Messrs. Saxb 
and Farmer, has been under trial on the Great Northern for about 
olka ees a is n саа стег great satisfaction, and to have 
E $t: pected and ap an inspector of the Board of Trade. 

Fig. 2.—" Att Вант": Danang, LI Comracrs. The system is one whioh depends арса tbe movement of normally 
рогун твн, user = a engine, by р! with obstructions 

р on the line side, an ves ® riate indications, t 
ever, largely depend upon the efficient working of mechanisms, or engine itself, of the poritions ad the ordinary signals. The pecs 
the medium of operation, which cannot always bs ded upon, ment of the levers is made to close electrical circuits on the engine, 
especially for long distances ; the receptacles can only hold a certain and the indications are given by the ringing of an electric bell and 
number of detonators and haye to be refilled at intervals; and the the appearance of discs, which, by convention, convey the information 
signal men = 5 8 р соро om 5 . The apparati is capable of giving two indications to the 

w о еве К тезро “ » u 19 : 

rations. Besides all this, such arrangements, when made, make ordina. VT 


; : ' the ordi signal arms, The former indication is gi 
no change in the character of the signalling to the driver, and it isin bell rire i short time only, and no ol Bid o N b — 
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The latter indication is given by continuous ringing of the bell until 
Popped by the driver, and the substitution of a red disc for the 
white one exhibited at all other times. The normal indication 
exbibited by the white disc is “all right,” and the ringing of the 
bell when а signal in that position is being approached may be con- 
sidered as confirmatory . When the danger” indication is 
being exhibited, and the bell is ringing, the apparatas may be 
replaced into its normal tion at any time. | 

Such, briefiy, are the objects songht and attained. Tho means by 
which they are obtained are of a very simple character. 

Fig. 1 shows the outer form of the indicating apparatus; the 
lower circle on the front representing the window at which the discs 
(white and е г Fig. 2 shows the indicating apparatus, and 
a diagram of ectrical circuits to which reference will be made 
later. Fig. 6 shows the balanced levers (2), the box containing 


the force of the impaot, over and above that 
uired to give the necessary movement, taken up. Farther details 
the apparatus are shown by figs. 3 and 4, which are 
sections of the box. Reference to these shows that there are in each 
us ат pona сп is made, but only two circuits, and 
in whatever direction a lever is moved the electrical results are 

the same. Figs. 3 and 4 show that the control of the levers 
of two volute springi in reversed order. One end of each spring is 
carrying the two levers, and the other ends are 
a bar above. Hence movement of either bar in either 
checked by a spring. Save for the control exercised by 


The lever box is carried on the engine in an appropriate position 


| 


the circuit он apparatus, and the means by whioh the levers 
req 


Fras. 7, 8 amp 9. 


wire from the signal reverses the position of the rocker, and the 
front lever, as seen in tbe figure, is engaged. The position shown by 
fig. 6 may be said to be the normal position, since that ie the position 
the rocker takes up naturally, owing to a difference in the weights of 
the arms. In this respect the normal position of the rocker corre- 
sponds to the normal position of the signal, and failure of the wire 


De x either or both, results in a danger indication being 
ven. 


Tarning next to fig. 2, it will be seen that the apparatus consists of 
an ordinary make and break bell (which, however, in giving one of 
the indications, acts as s single stroke bell only), a second electro- 
magnet, x, the armature of which controls the position of а curved 
lever, which itself is a circuit closer, and the means by which the 
disos are mechanically actuated. A plunger is also shown at the side 
by which the curved lever may be mechanically replaced in the 

tion shown in fig. 2 at any time after having been released by x. 
his plunger is also a circuit closer. 

A little consideration of fig. 2 sbows that the closing of the " all 
right" circuit causes a current to pass through the coils of the bell. 
Under these conditions the bell acte as s single stroke bell only, but 
inasmuch as the lever arm will necessarily oscillate for some time, the 
circvit will be closed each time the lever passes its normal position, 
and the bell will ring under the impulses of the discontinuous 
currents set up. The time is about two seconds, and this is also s 
measure of the time required by the lever to take up ite normal 
position after being stru It wil be noticed that is the only 
electrical action for this indication. 

If the danger position is being indicated a circuit through x is 
first closed, and the armature releases the curved lever. The fall of 
the latter causes the red disc to replace the white, and also closes a 
second circuit through », 4, the and break, and the bell coils, 
thus causing the bell to sound. This local circuit is dependent upon 


the position of the curved lever, and independent of the contaci 
made in the lever box. Hence the bell continue to ring until 
the curved lever is replaced. This, as already mentioned, is effected 
by the use of the plunger, acting mechanically on the lower end of 
the curved lever. The tter operation restores the white disc to the 
window. The use of the plunger to replace the apparatus completes 
the cycle of operations, but it should also bs mentioned that as the 
plunger completes the same local circuit as is completed by the 
falling of the curved lever, the use of the plunger affords a means of 
testing, at any time, of, at least, a portion of the apparatus. 

A very large number of points arise for consideration in connection 
with apparatus for such a purpose, but there is no intention of dis 
cussing them fully here at present. Mr. Brierley's system, it is 
understood, has been under trial on 25 miles of the Great Northern 
Railway, and is said to have given satisfaction, and to have been 
approved by an inspector of the Board of Trade. It is also ssid 
that those who are entitled to an opinion on the adequacy of such 
apparatus, speak highly of it after s it. То have obtained such 
commendation is in itself an achievement of no mean order. 

It would, however, bs interesting to know what number of engines 
were fitted with the apparatus and the number of times they ran 
over the fitted portion of the line, the speeds, and the character of 


the trains. It will bs noticed that either the lever boxes or the 


contact rockers would require to be in duplicate, for uni 
application, since engines sometimes ran tender first. In 
systems requiring impact breakages of the levers has not 
infrequent. It is difficult to see how the volute springs used for 
balancing the levers can minimise the blow sustained, since this is 
cally instantaneous. Only by lengthening the time occupied 
completing the contact between the lever and the rocker the 
effect of the blow be lessened. The springs can only take up the 
energy imparted to the lever. 

The apparatus, whilst it provides all right” and danger 
indications, takes no notice of the fact that some signals are not cer 
signals, even when they occupy the danger position. Some such 
discrimination would seem to be nec2ssary in cases where localisation 
of position is difficult. 

Again, fig. 11, which is called а signal selector, illustrates another 
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difficulty. The apparatus is not a signal selector in the same sense 
as Sykee’s apparatus bearing that name, but is simply а device for 
reducing the number of rockers on a line leading to a diverging 
janction, to one, no matter how many lines may diverge, aud, con- 
sequently, how many signals there may be. This apparatus illustrates 
the t that a driver approaching a diverging point not only 
req to know that а signal is off, but that //^« signal he requires is 
in that position. Under ordinary conditions he obtains this infor- 
mation from the positions of the signals relatively to each other, 
7) apace Чч үзү тч шаш ОШ 
only one set o a в on the engine. 

Again, the provision of a means of replacement by hand, for the 
eee after a “danger” indication has been received, 
seems to be a matter that would require grave consideration. 

other points than those merely touched upon arise, but it is 


alone. 
as useful for other purposes, such as “last vehicle” indicators 
(figs. 7, 8 and 9), anda for use when platelayers are at work on 
the line—which is always. With reference to the former it need only 
be said that, as with previous suggestions, duplication of the carry- 
ing parts is necessary; and with reference to the latter it may be 
pointed out that where an alarm is desirable—and it should be com- 
pulsory in some cases—it is the platelayer who should be warned, and 
not the engine driver. Where renewals of the line are in progress, 
and cautionary signals sre to be given, it is desirable that they 
should be of a character entirely distinct from the ordinary signals in 
order to prevent confusion. 


CALOULATION OF THE ELECTROMOTIVE 
FORCE OF BATTERIES BY THE THERMIC 
CONSTANT METHOD. 


Bz Da. D. TOMMASI. 


Im crder to calculate the electromotive force of batteries by the 
thermic constant method, it is necessary to kaow, in the first place, 
the numerical relations that exist between certain thermic data. 

These various numerical relations may be expressed by the follow- 
ing law, which I discovered in 1882.° | 

“ JV hen one metal is substituted for another in a saline solution, ths 
heat given off is for each metal the same, whatever may be the nature of 
the acid base that forms а part of the salt.” = . 

Zinc, for instance, on being substituted for copper in sulphate of 
copper, gives off 506 calories; now, the substitution of sinc for 
copper in auy other soluble compound of copper will always give off 
this same quantity of heat. 

If we take cadmium instead of sinc, we find 33 8 calories, and this 
thermic value will be the same for all the salts of copper. It would 
be the same for all metals capable of substitution, not only in a 
solution of copper, but in any saline solution whatever. 

Moreover, we know from the laws of thermo-chemistry that the 
heat given off by the substitution of sinc in sulphate of copper is 
equal to the difference between the heat of formation of sulphate of 
zinc and that of sulphate of copper. 

From the principles that I have just explained, it must follow that 
if the difference between the heats of formation of sulphate of sinc 
and sulphate of copper is equal to 50:6 cals., this quantity will also 
represent the difference between the heats of formation of chloride 
of sinc and chloride of copper, bromide of zinc and bromide of 

per, acetate of zinc and acetate of copper. 
OE Peaking generally, if we call в, B', R” the acid bases and x, u“, u“ 
the metals, we shall get 
CRM — CRM = BM – св м’. 1 

Working on these principles I drew up the following table, by the 
aid of which the heat of formation of all soluble mineral and organic 
compounds can be determined a priori. 

I obtained this table by subtracting from the heat of formation of 
chloride of potassium in solution the heat of formation of other 
chlorides in solution. Thus the value 88:8 cals. placed in the table 
opposite the zinc expresses the difference between 


2cOlK —cOl, Zn = 0 Za. 


The figures 4:6 cals, placed opposite the sodium, express the 
difference bet ween 
CIK - с 01 Ма = 0 Na. 


TABLE OF THERMIC Constants. 


General formula: cA = 5 — 0. A =a salt, of which we wish to 
find the heat of formation, 5 the heat of formation of the salt of 
potassium, baving the same acid bass as the salt A, 0 the thermic 
constant corresponding to the base of the salt A. 


€ See Comptes Rendus de Academie des Sciences de Paris, for 
July, 1882 

+ For further details see Traité de l'Electrochimie, by Dr. D. 
Tommasi, p. 857. 

+ The letter с placed before a salt indicates the heat of formation 
of that salt. 


Value of 0 as compared with the molecular weight of the salts in 
solution. 


Salts of sodium ... sis 4 6 cals. 
95 [T] silver eee eee 87:4 92 
n n thallium wok А . 628 „ 
n 19 um eee oe 146 LI] 
„ n йтоайаш " E 60 „ 
19 TT] calcium eve eee 140 $ 
„ n Zino ә» -— 888 „ 
sc 3 um m 1054 „ 
» niron a 1016 ,, 
„ „ Manganese 736 „ 
[1] [T] nickel aoe ce e 108 0 Г 
„ „ Cobalt 8 1290 n 
„ э» COP soe » 
йк. bd Р "T е . 1192 „ 
» „éin “вә тя ves .. 1204 „ 
„ » hydrogen, or acids 4. 615 „ 


I will now show by a few examples taken at random the accuracy 
of this law, and at the same time indicnte how the table of thermic 
constants should be used. We will suppose that we have to deter- 
mine the heat of formation of sulphate of copper in solution. 
According to the general formula, we should get 

с ВО, Са = c ВО, К, — 0 Cu. 
c ВО, Оа = 196 cal. — 139 cal. = 57 cal. 
Resalt obtained by experiment 56 8 cal. 
For the heat of formation of nitrate of cadmium we should get 
c (NOMOS = NNO, K - 0С &. 
e (N Os), Cd = 2 x 96'1 cal. — 1054 = 868 cal. 
R:8ul$ obtained by experiment 86 6 cal. 
For the heat of formation of iodide of calcium, we shouli get 
сї, Oa = 2 x cI K — 0 Os. 
c Iz Ca = 2 x 747 cal. — 14 cal. = 1354 cal. 
B:sult obtained by experiment 135 4 cal. 


I could certainly add to these examples, but i£ would be qui'e 
superfiaous. By using the general formula and following the in- 
dications that I have given, it will be easy to check, to determine oz to 

Joretell the heat of formation of al? the soluble salts. 

I will now show how the law of thermic constants can be applied 
to the calculation of the electromotive force of all batteries in which 
the whole of the chemical energy is convertible into electrical energy. 


BLECTROMOTIVE Forom or Barrens with Two Liqorps. 


When a battery 18 formed of two metals each dipping separately 
into the solution of one of its own salts, and when these salts have the 
same acid or the same halogenous body, the electromotive force of this 
couple is equal to the difference of the thermic constants of these 
metals divided by the volt «expressed in calories or v. 

If we call E the electromotive force of a battery constituted under 
the conditions that I have jast described, and 0, 6’ the thermic con- 
stants of the two metals, we shall get the following very simple 
expression :— | 

9 — 6 
v 


The volt v corresponds to 46:3 calories. | 

It must be observed that the three first metals mentioned in the 
table are mon-stomic, and all the others are di-atomic. The 
constants, 0 and 6’, belong, therefore, to metals of either category; 
the two metals of a may bs mon-atomic or di-atomic. It 
follows that whenever the thermic constantof one of the latter enters 
into the above formula, the thermic constant of the mon-atomic 
metal must be donbled. It is the same when the two metals com- 
posing the couple are mon-atomio. 

We will suppose that it is required to find the electromotive force 
of the couples sodium-silver, magnesium-silver, a nc magnesium, each 
metal dipping into the solution of its own salt; we shail get 


Bodiam-silver: ш = 2 X 874 — 2 X 46 ... 3.37 volts, 


46:3 
Magnesium-sodium: в = 6—5 х 46 _ 13 volt. 
Zino: magnesium: 2 — = 16 volt. 


Of the two metals, the one with the lower thermic constant oon- 
stitutes the ve pole of the couple, and is also the one which is 
dissolved, w. the other constitutes the positive pole and is 
mi ge cons by the deposit resul 

From the law given above it follows that: 
force of any couple formed of two metals, each metal dipping into the 
solution of its own salt, is always the same whatever the acid or the 
halogenous body of their two salts may be. 

Tous, for instance, for a cadmium-zinc couple, the electromotive 
force will always b3 " dus | 

4 — : 
B 463 31 volt, 
whether the salts employed be sulphates, chlorides, acetates, &. 


The formula of the е motive force of any couple 
formed of two metals, a and в, is therefore: 


0 — 6 
v 


= x volts. 


I will now apply this formula to the oaloalation of a couple, the 
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electromotive force of which has been accurately determined by 
experiment, i. e., the Daniell couple. | 

As we know, this couple is formed of copper and sinc, each metal 
dipping into the solution of its own sulphate. 
5 to the above reasoning, the electromotive force will 


0 Оа — 0 Zn 


127.—— 


{ v 
or, Е = MS — 1084 volt. 
The values of the electromotive force of the Daniell element 
obtained by various writers are as follows:—* 


Electromotive forces. Writers 
1:068 volts ves ss Fleeming-Jenkin. 
1059 , bes dws oo. Favre. 

1059 „ s % Kittler. 

1079 „ сой Olark & Sabine. 
1:101 L1] ees [rj eee Ledeboer. 

1'155 „ ss s .. Everett. 

11060 „ Vis рка 588 (1) 


Кгиотвомоттув Foros оғ BATTERIES WITH A BINGLE LIQUID— 

When a battery із yormed of a single liquid, its electromotive force is 
equal to the difference of the thermic constants of the metal attacked, 
and of the hydrogen given off, divided by the volt expressed in calories, 

We must, however, except scids that can be reduced by hydrogen, 
or, more correctly, by Н -+ cal, as would be the case with chromic 
acid, nitric acid, &o. t 

I will now suppose that it is required to determine the electro- 
motive force of the zinc-copper couple with dilute sulphuric acid. 

According to the general formula, we should get 


20H — 0 Zn 
= T , 
or 2 x 61:5 — 88:8 
п = —— ey = 0738 volt. 


The electromotive force of this same couple, found directly by 
t, varies between 69 and 80 of a volt. ‘ 

f the values found experimentally differ from that indicated by 
theory, it is owing to the fact that the electromotive force, or more 
correctly, the energy transmissible to the circuit of couples with a 
single liquid, varies not only with the natare of the positive elec- 


trode (inactive metal or carbon), but also according to its physical | 


condition, and this explains why different values of the 

motive force of these couples have been found by the various experi- 
mentalists who have endeavoured to determine it, as is shown in the 
following table:— 


ErnmorRoMOTIYE Foros оғ CouPLES with A BrmGrpE LI 


(ВО, B, Ag). . 
Electromotive force. 
Maximum. Minimum. 
Zinc-platinum (? platinised zinc) ... 1:66 volte 71 volt 
Zinc-platinum... iss "m . . 14 „ 60 „ 
Zino- carbon wee ssi . 138 „ 83 „ 
Zino- oo p per iS ы .. 96 „ 88 „ 


I found for the zinc- carbon couple with dilute sulphuric acid the 
following electromotive forces:— § 


At the beginning P . . 137 volts 
After some minutes EM ES .. 100 „ 
After юше hours T eee eee С *83 » 


It follows, then, from the principle already stated, that if the 
chemical energy produced in couples with a single liquid is always 
the same whatever may be the used, and that it only depends on 
the metal attacked, the energy transmissible to the circuit, under the 
form of electric current, varies, on the contrary, with the nature and 
condition of the substance constituting the tive electrode of the 
battery. I will remind my readers, with regard to this, that I showed 
some time , that the electromotive force of the same couple 
varies according to Mie natare of ia tive electrode. In fact, a 
magnesium - расти couple with dilute sulphuric acid, should, 
according to data, mpose water, since the heat given off 
by the action of the um gry on the dilute sulphuric acid (112:8 
cal.) is greater than the heat of decomposition of water 2700) 

However, the decomposition of water does not take р 

It is the same if we substitute for the platinum of the magnesium 
battery, copper or silver, but if we use a cylinder of graphite or 
retort carbon, electrolysis takes place. 

According to Gore the electromotive force of the magnesium- 

latinum couple with dilute sulphuric acid is 1°92 volts опоры 
{о 88'8 cal, and consequently far above the heat of formation of 
water (69 cal.), and yet, as we have just seen, the water is not decom- 
posed. Now, it has always been assumed that there is equivalence 
between the calories transmissible to the circuit and the el: ctromotive 


* Traité des Piles Electriques, by Dr. D. Tommasi. 

1 E.M.F. calculated by the electro-chemical equivalent. 

1 ыы tis mi paga n that T XM: 15 this kind could be 
exp y assuming s special, t ost say a mysterio 
condition of hydrogen, the nascent state. Since 1877 I have shown 
that hydrogen, at the moment when it leaves any combination, owes 
its reducing properties not to its nascent state, but to the quantity of 
heat given off when it is set at liberty. (For further details see 
Traité de l’Electrochimie, by Dr. D. Tommasi, p. 105. 

$ For further details see Traité des Piles Electriques," by Dr. D. 
Tommasi, p. 94. ; 


force of the voltaic couple. How is it then that there is an exception 
in the case of the magnesium couple? It is difficult to explain 
this anomaly, unless we assume that in this couple there are not only 
the oalories confined in the battery (as Favre has stated) and not 
transmissible to the circuit, but also ао the calories transmis 


Bible to the circuit, there are some that would act, if I may so expres 


it, electrically, and some chemically. I cannot now develop this idea 
farther, but I hope soon to return to this important question. 


THE UTILISATION OF HIGH FURNACE 
GASES FOR POWER IN GAS ENGINES. 


Ir would appear that our contem , the Engineer, has been 


gas engines, rather than take the responsibility of eo doing 
upon its editorial shoulders. 

We notice that Mr. Bryan Donkin has adopted the title of “ high 
furnace" to indicate the so well-known blast furnace. We quite agree 
n the ipei i gna article high that the Бара о of biast 

arnace—or should we say urnace—gases produce power 
ee of the most striking developments of modern engineering 


Who found ont that “ furnaces for the prcduction of pig iron form, in 

fact, ideal gas generators?” A little further on it is asserted thats 

saving of 50 per cent. can be effected by using this gas in gas engines 
manner. This 

to us a very guarded 

ments which have frequently been 

boilers about 600 to 700 cubic feet of the gas is required to produce the 


nternal eombustion engines. If the gain to ba obtained were only 50 
per cent., then the conservatism of British ironmasters would be very 
reasona 


ble. 
In referring to the available for power purposes, Mr. Donkis 
would ap to consider that the amount of leakage in the pipes is 
considerable, for he says, “ With full deductions for leakage in the 
pipes and for the necessary purposes of the furnace, vis., for heating 
the air blast and working the blowing engines, it has been caloulated 
that at least 60 per cent. in volume of the gases would thus remain 
over to be utilised as power.” 

In this connection it may be mentioned that the leakage in the 
pipes is not at all considerable, and is so objectionable and poisonow 
that it is prevented by all possible means, whatever the loss from the 

of the furnace may be, and we think that blast furnace managers 

be surprised to learn that, including waste, only 40 per cent. 

the gases are necessary to provide the heat of the blast and 

steam for the blowing en , &c.; but if the figures are reversed 

there still remains an enormous amount of power available for 

any purposes to which it can be applied by means of suitable gas 
es 


engines. 
Large gas holders are not generally advocated, as other means саз 
be preferably employes, no as a combined blower and exhauster 
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suspension. 
siderable period with the gases as they leave the 
catchers in common use with furnace plants, when 
considered this arrangement cannot be satisfactory. 
admitted, by those who have made the experiment, 
must be freed almost entirely from suspended matter. 

That British ironmasters have not made much progress 
matter of utilising their spare gases is probably due to the fact 
gas-engine makers have not been in a position to meet the 
demand for large gas engines, owing to the activity of the 
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the time when it was realised that it was posmble to harness this 
1 
Whether the idea of utilising these gases originated almost simul- 


| 
1: 


ореп 
was done in this direction in any foreign country before 
whereas Mr. В. Н. Thwaite’s patent bears the date of 1894, and 
ublished in 1895, That le on the Oontinent can 
orance of British en seems strange when the Iron 
Coal Trades Review, and Le Rappel, in France, 
оп the subject in 1895, and under the circumstances, we 
pe that more credit is not given to Mr. Thwaite, 

e filed the first patent of importance in 1894, or about а 
advance of any experiments on the Continent. 

Where success has been attained on the Oontinent, the result bes 
been achieved by a firm making the experiment and doing the wo 
at its own expense; when it has overcome the difficalties and made 
the installation a success, the firm is quite ready to place orden 
for still larger engines, owing to the fact that the economy is Ю 


P Ё. 

In the Oeckelhaueser engine, illustrated in the article in tbe 
Engineer, there are many points which hardly commend its adoptionis 
preference to the twin cylinder engine. To render it a two-cycle еп 


in 
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has necessitated a considerable amount of complication; 
there are three cranks as against two in the twin cylinder 
type, while in each case the frequency of the explo- 
sions is the same. Тһе elongated cylinder and the air 
pump cause the engine to cover a considerable length 
of floor spaca, not to speak of the disadvantages of 
the crosshead slides connecting rods, &c.” 

In Mr. Bryan Donkin’s remarks about this engine he 
88y8:—'" It is said to yield four times as much work 
аза four-cycle for same piston diameter, and the same 


" In the near future this engine may possibly have 
а considerable development." 

“The governor is supposed to act simultaneously." 

“The cooling jacket appears to work well.” 

“ Та the Oeckelhaueser, these evils of overbeating 
are said to be avoided.” From which we gather that 
he has hardly confidence in the statements himself, 
and would prefer that they should bs confirmed. 

The teets made by Prof. Wits are very interesting 
and instructive, but the results have bsen before the 
public ever since they were made, in more or less com- 
plete form, and cannot now be considered up to date, 
the following pa being amongst those which have 
referred to the Abov test at Beraing :— The American 
Manufacturer, November 4th, 1898; Science and Art of 
Mining, September 218, 1898; English Mechanic, 
December 204, 1898; Journal of Gas Lighting, No- 
vember 15th, 1896; Elevrical World, October 29:b, 
1898; Mechanical World, Decsmber 8th, 1898. 


THE ELECTRIC LIGHTING 
OF AN HOTEL. 


Тниви are numerous isolated electrical plants running 
in English hotels, which possess features of interest. We 
suppose that first in importance there stands out the 
extensive installation in service at the Hotel Cecil. I: 
would seem that hotels generally afford a very satisfac- 
tory field for realising the advantages and economies 
which are considered to result from generating one's own 
current, as against its purchase from a supply company 
or a municipality. 

In our issue of December 15th we referred to some 
excellent results which had been secured from the 
use of private planta in a hundred buildings of 
various descriptions in America. These results showed 
up well for separate plants, and we have no 
doubt that some of the er hotels, stores, &c., in 
this country would, as in the case of the Blackpool 
Theatre Gardens installation, bs equally satisfactory. 
The hotel proprietor may inexpensively safeguard 
himself against likelihood of breakdown, for in accord- 
ance with the present енен of electric lighting 
legislation he is to be connected with the 
mains of the municipality or the company, as the case 
may bo, whether he takes s continuous or only a “ fits 
and starts” supply, according to the condition of his 
own plant. Of course the supply authority feels the 
injustice of such a state of things being possible, as 
were it to be ualiy prepared to have its supply 
abnormally in d without a moment’s notice, 
there must be a perpetual expense above and beyond 
what is necessary under normal conditions. On the 
other hand, if the supply works have not stand-by 
plant sufficient for the purpose, the sudden demand 
is likely to cause some inconvenience to the general 


supply. 

We do not propose at the moment to go generally 
into the details of hotel installations, but simply to 
describe an interesting plant which was placed in 

ition in June last at the Atlantic Hotel, Newquay, 

ornwall. The hotel is situated in a unique position 

on the Headland, overlooking the sea from every 
window. | 

The engine house, which contains the electrical in- 
stallation, is about 2CO yards away from the hotel; an 
exterior view is given in fig. 1. From the plant 
there installed current is obtained for supplying about 
300 lamps ranging from 5 to 82. c. , a five-paseenger 
litt, and a pump. The work was carried out by Mr. 
F. H. Headley (late Headley and Wilson), of St. 
Austell, to his own specification. 

There are two Campbell 15-н.р. oil engines (fig. 2). 
The oil is stored in & 1,500 gallon tank, and feeds 
the engines by gravitation. They drive by Hendry's 
laminated leather belting, two Wilson shunt wound 
dynamos, shown in fig. 3 (70 amperes 110 volts, or 50 
amperes at 145 volte). 

The switchboard has a panel for each dynamo, 
arranged for coupling either singly or in parallel, 
either for charging battery or working direct, inde- 
pendently or in parallel. Each dynamo is fitted 
with a sensitive minimum automatic switch, as well 
as 5475 per cent. shunt regulating switch, and а three- 
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way starting switch; by means of the latter the dynamos are made to 
starb their ctive engines, the first explosion of which immedi- 
ately releases the automatic. The dynamo is then again connected 
up in the usual way. The governor and feed of engine is never 
altered, the starting, regulating and stopping being entirely con- 
trolled at the beard, except the final act of turning off oil. The 
switchboard was desi by Mr. Headley, and manufactured, 
ci en ga with the dynamos and motors, under his late partner, Mr. 


The exhaust from the engines is carried in stoneware pipes about 
250 yards to the top of the hotel where it causes no nuisance. 

e battery sts of 55 D.P. 16-plate cells. 
There are two mains from the kg ps house to the hotel, B.I. W. 
19/12 and 19/16 concentric armoured and laid direct. The supply is 


controlled by D. P. switches and out- outs on the board. The mains are 


connected to another board in the hotel, containing switch gear for 
connecting the first for lighting only, the latter for power, or vice 
tersü, or in parallel. Hach floor's supply is also controlled at this 


point, whilst the servants’ floor is controlled from the 8 room. 

The passenger lift machinery (fig. 5) is situated at the top of the 
well; 16 was sub-contracted for by Messrs. Waygood & Co. 

Tbe tbree-throw Blake & Knowles plunger pump (fig. 4) forces about 
1,000 gsllons of water per hour to the top of the roof, the tank being 
also situated on the top of the lift well. This pump is driven by a ін. 
Wilson enclosed motor (made by Messrs. Hesdley & Wilson, together 
with theswitch gesr). This motor is started and stopped by an auto- 
matic switch, according to tbe quantity of water in the tank. 

Naturally the time of heaviest load is in August and September, 
when either the two dynamos, or one dynamo and the accumulators 
are equal to requirements. Thus the plant is duplicated. 


REVIEWS. 


The Drawing Office. Ву O. E. Hopokiw. Reprinted from 


the Practical Engineer, 


This unpretentious little pamphlet, which embodies a 
per read before the Engineering Society formed by the 
employés of the Brush аА primarily intended for 
the benefit of pupils and junior dranghtsmen, but contains а 
at deal of instruction of value to more experienced 
esigners. The treatment of the subject is thoroughly 
practical, and many valuable wrinkles are given in simple 
wording. The author rightly condemns those 
draughtsmen who live for the drawing alone, 
and would rather pass a poor design than spoil 
their pretty picture by making alterations; 
while he applauds the rara avis who hm 
Jearnt that bitter lesson, that the excellence of 
the design is the only consideration, and that 
the mere drawing is of no consequence what- 
ever. Note-book” men, who are lost when 
they are called upon to take in hand anything 
original, are referred to, and the learner is 
advised to depend on first principles instead of 
voluminous notes. Of especial importance, how- 
ever, is the author’s recommendation to record 
examples of failure, the causes thereof, and the 
cure. His contemptuous reference to “the 
crawlers who do as little as possible, and think 
more of exhibiting their chronometric p i 
at the end of the day than of the firm’s welfare,” 
ought to be posted up in every drawing office. 
The author deals with the questions of profi, 
pattern-making, founding, machining, propor- 
tions and strength, suitability, provision for 
wear, expansion, form, nomenclature, dimension- 
ing, standardising, &o., with illustrations, and 
has something useful to вау on each. We note 
pacc the following :—'* The Americans do 
very little fitting, and by their good design and 
good machinery, have been enabled to modify 
the operation to ‘assembling.’ "—There was an 
epidemic of hot bearings which baffled every- 
one, till at last it ocourred to someone to try 
reducing the diameter of the ahafte— with entire 


впооевв, 

The only fault that we can find is that the 
author says he wrote the paper for embryo. 
We trust he meant tyros. 


Electric Wiring, Fittings, Switches, and Lamp. 
By W. PRRREN Maycock, M.I.E.E. London: 


hittaker & Co. 1899. 
While this book is suitable for candidate 
for the preliminary i examinations 


0 
of the City and Guilds of London Institute, 
the author hopes that it will be useful also to 
engineers, contractors, wiremen, and otber 
engaged in practical work. We have read i 
with pleasure and profit, We have rarely mé 
with a book which more fully bore out its tit 
and preface, while the treatment of the subjed 
is simple, clear and thorough. We have ofte 
thought that some of the wonderfully compe 
hensive catalogues issued by our large soppi] 
firms were really valuable as text-books, 
have recommended learners to study then; 
the present work, while of necessity embodying some d 
the features of a catalogue, goes much further, providing 
impartial criticism, explanatione, and diagrams of cot 
nections. Ouriously enough, the subjects occur in erc] 
the opposite order to that of the title; glow lamps of М 
kinds are first dealt with in detail, then arc lamps 07 
treated very fully, and with capital figures. 100029 
able types of switches and fuses, large and small, at 
illustrated and described, but we miss the “ Nevil 
automatic switch, one of the best. The better known syste? 
of wiring buildings are next clearly explained, with потегот 
figures, and are followed by a capital treatise om 4/0 
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electric lighting, or the art of disposing and shading the 
lamps to the best advantage. The book concludes with a 
section dealing with the calculations involved in ordinary 
wiring, &o., and a table showing the “lamp-density per 
head of population” in British cities and towns. 

i ts are remarkably scarce, especially for a first 
edition ; blocks on pp. 90 and 328 are inverted, and on 
p. 48 the sign oo is substituted for cc. We object to calling 
a 1,000-watt arc lamp a 1-unit lamp why is the word “ kilo- 
watt” ignored? On p. 157 we :—“ The use of a switch 
at the end of a flexible cord means that both of the con- 
ductors are always ‘alive’ (unless the circuit is cut out), and 
there is some slight risk of a fire breaking out at an inoppor- 
tune moment.” Ав the lamp is in series with the hypothetical 
fault referred to, the risk is, in our opinion, very slight— 
and we wonder what the author would consider an opportune 
moment for a fire! 

The expression different degrees of positive action,” 
p. 181, strikes us as objectionable; either an action is posi- 
tive, or it is not. For ——— a sunk or a flat key gives 
positive action, a saddle key does not, and there is no inter- 
mediate stage. On p. 365 the practice of stranding fuse wires 
is mentioned, but it is not pointed out that if this is done the 
strand will melt with less current than the sum of the currents 
required to fuse the wires separately. We regret that in the 
index references are given to paragraphs only, instead of 
to pages; this is a defect which we hope to see rectified in 
a later edition. 

The faults that we have pointed out are trifling шр 
with ‘the value of the book as a whole, which we jally 
recommend both to students and to those engaged in electric 
lighting work. 


J 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS. 1599. 


. Compiled expressly for this journal by W. P. Тномрвох & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


04,867. "Improvements in controlling apparatus for electric lifts and other 
electric machines.” J. B. STEVENS, C. G. Mason, E. C. STEVENS, and P. H. 
STEVENS. Dated December 11th. 


24,594. “Improvements in or connected with automatic electrical cut-outs.” 
F. E. GREENSTREET and E. J. SELBy. Dated December 11th. 


91,614. "Improvements in telephone system and apparatus.“ E. E. RiEs. 
Dated December 11th. (Complete.) Я 


24,624. Improvements in and relating to perforators for use in connection 
with automatic telegraph transmitters." A. FRASER, W. Jupp, and G. DRAPER. 
Dated December 11th. 


24,684. Improvements in apparatus for electrically ughting railway carriages, 
and other vehicles.” C. A. Vicarino. Dated December llth. 


24,689. "Improved electric top for gyroscopes and the like." W. P. Тномр- 
BON. (Berliner Maschinenbau Actien Gesellschaft vormals L. Schwartzkopff, 
Germany.) Dated December llth. (Complete.) 


24,641. “Improvements іп the manufacture of accumulator batteries and in 
porous cells, plates or diaphragms for the same or other batteries and for other 
urposes chemical or mechanical where an extremely porous or hard materia] 
is required.” W. W. BitkinaTon and W. R. Onmanxpy. Dated December 116. 


24,648. “Tinprovements in magnet frames for dynamo-electric machines and 
motors.” J.Bvnmkr. Dated December llth. (Complete.) 


24,645. “ Automatic load starting apparatus applicants to synchronous 
alternating current motors.” С. L. RosxNovisT, A. BERGTHEIL, and H. W. 
YounG. Dated December lith. 


24,646. "Improved apparatus for effecting locked step-by-step rotary motion 
from а reciprocating motion especially applicable to counting trains." EvER- 
HED & VicNxoLes, LIMITED, and S. EVERSHED. Dated December llth. 
(Complete.) 

24,666. A method of, and apparatus for the regulation of electric potential 
in alternating current transformers applicable also to boosters.“ F. НАМЕК, 
Dated Deceinber 12th. 


24,668. "Improvements in or relating to means to be employed in con- 
nection with the electro-deposition of metals upon iron and steel.” H. М. 
PUNNETT, and H. M. Punnetr. Dated December 12th. 

24,069. “Improvements in roller gearing and tran mission dynamometers," 
. Foster. Dated December 12th. 

24,678. "Improvements in electric clocks.” J. Встснев. Dated December 
12th. (Complete.) 

94,701. An improvement In the manufacture of submarine electric con- 
ductors.” fiEMENS Bros, & Co., and W. DIESELHORST. Dated December 12th. 

24,717. "Improvements in fire alarm telegraph apparatus.“ B. J. В. MILLs. 
(The Gamewell Fire Alarm Telegraph Company, United States.) Dated 
December 12th. (Complete.) 

24,718. “Improvements in telephone systems and apparatus.“ J. E. Kincs- 
BURY. (The Western Electric Company, United States.) Dated December 12th. 

24,723. “Improvements in the process of smelting ore and in electric 
furnaces therefor.” F. E. HarcH, Dated December 12th. (Complete.) 

24,799. Inprovements іл or relating to electric switches.“ W Егу. Dated 
December 12th... Complete.) 


24,110. “Improvements in or relating to electric switches." W. ELY. Dated 
December 12th. (Complete.) 


ien “Improvements in electrolytic meters.“ E.Cross, Dated December 


24.780. Safey trolley head guard for electrico tramcars, &c." 
Dated December 13th. 


G. T. Moore. 


94,791. “Improvements in or connected with electrical traction.” W. Kinas- 
LAND. Dated December 18th. ` 

21,792. “А new and improved method of, and means for carrying and 
connecting strikers to motor vehicles for mechanioally operating electric 
switches.” W. KixcsLAND. Dated December 18th. 


24.799. A new or improved method of measuring the difference of electric 
pressure between points of a circuit which шау be distant from the observer, 
and apparatus therefor.” M. B. FIELD. Dated December 18th. 


24,805. “Improvements in appliances for reversing the current in continuous 
current dynamos.” SIEMENS Bros. & Co., LiMiTED. (Siemens & Halske, Aktien 
Geselischaft, Germany.) Dated December 18th. 


24,824. “Improvements in electric incandescent lamps." C. Howarp. Dated 
December 18th. (Complete.) 


24,882. ‘An improved method of making commutators for electrical 
machines.” F. KaAEFERLE. Dated December 18th. (Complete.) 

24,876. “Improvements іп and in apparatus for the manufacture of mangano 
calcium carbide without the use of electric current." W. P. THOMPSON. 
(P. P. Н. Mace, France.) Dated December 14th. 

24,887. "Improvement relating to electric arc lamps." T. J. Dicsy. Dated 
December 14th. 

24,898, “Improvements in electrio time switches.” A. J. Howarp. Dated 
December 15th. 

24,914. "Improvements in trolley electric tramways.” J. W. TavLOn. Dated 
December 15th. 

24,916. Ап improved mouthpiece for use with telephonic transmitters." 
А. ECKSTEIN and А. Внооккк. Dated December 15th. 

24,940. “Improvements in auto motor trolleys for electrically-driven vehicles.” 
L. L. GERIN. Dated December 15th. (Complete.) 

24,912, “Improvements in electric brakes.” E.M. TiIncLey. Dated Decem- 
ber 15th. (Date applied for under Patents, &c., Act, 1888, Section 108, May 18th, - 
1899, being date of application in United States.) 

24,956. “ Rotary field-measuring apparatus for uniformly loaded rotary phase 
current systems." (Siemens & Halske, Aktien Gesellschaft, Germany.) 
BiguzNs Bros. & Co., LIuITED. Dated December 15th. Complete.) 

24,960. A method of producing electrodes for electrical accumulators.” 
C. Lucxow. Dated December 15th. 

24.965. Improvements in electric locomotives,” 
December 16th. | 

24,968. ‘ Process for the production of thermo-electric batteries.” B. фохля. 
Dated December 16th. ; . 

24,970. ‘Improvements in electric hair brushes.” C. R. Scuuutz. Dated 
December 16th. (Complete.) | | | 

24,978. Ап improvement in or a 11 5 nie to the filaments of incandescent 
electric lamps." W.MonroN. Dated December 16th. 2° 

25 011. An improved primary electric battery." W. P. THompson. (J. P. 
Fontaine, France.) Dated 16th. Complete.) . \ 

25,012. “Improvements in electric accumulators.” W. P. THompson. (G. 


B. Horxinson. Dated 


Daseking and A. Brandes, Germany.) Dated December 16th. 


25,019. An improvement in safety fuses for electrical circuits." SIEMENS 
Bros, & Co. Тимітер. (Siemens & Halske Aktien Gesellschaft, Germany. 
Dated December 16th. ( Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birminge 
ham, price, post free, 9d. (in stamps). 
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6,478. ''improvemente in and connected with dynamo-electrie machines.” C. Н. 
Wade and Н. 0. Farrell, Dated March 2nd, 1897. For the purpose of obtaining a 
practically constant voltage from dynamos driven at variable speeds, the fleld 


magnet is wound with a main or energising coil and a subsidiary coil acting 


in opposition thereto. The subsidiary coilis divided into sections, which are 
connected to the terminals of a switch, operated either by hand or auto- 
matically, such as by a centrifugal or other governor. When the machine is 
run at constant speed, the apparatus may be used to control the output. 2 
claims. 

8,187. “improvements in or relating to electric apparatus for governia ines.” 
J. Saow and Ай. „ Dated March 9th, 1897 Relates to the и Ба MUR of 
an engine driving a dynamo, and consists in an arrangement of electro-magnetic 


devices, operating in conjunction with a centrifugal governor to control the 


expansion gear of the engine so as to adjust the steam supply to the require- 
ments of the external circuit. The solenoid acting on the core attached to the 
lever through which the adjustment of the expansion gear is effected, is 
arranged either in the main circuit of the dynamo or in а shunt circuit. The 
latter is in practice adopted by preference. The current in the circuit is varied 
in accordance with variations in the potential difference of the dynamo by 
the automatic rcgulation of resistances in & shunt containing & solenoid, 
acting against an adjustable spring. The application of the invention to a 
shaft governor is also shown in the specification. In this form of the in- 
vention the solenoid is mounted on the governor disc, the circuit being com- 
pleted by means of brushes. 8 claims. 


6,212. Improved means for supplying eleotrio eurrent to aM dori 
time keepleg mechaniem." А. W. Staveley, J. Н. Parsens and T. J. у. 
Dated March 9th, 1897. A roller on & pendulum Шве bevelled horizontal lever, 


.so making a pawl which hangs from the lever drive a ratchet wheel, the arbor 


of which bears the minute hand. The energy of the pendulum is maintained 
by an electro-magnet, the resilient arm of which bears a hook engaging the 
pendulum rod. Normally the circuit is broken by a gap between two strip 
terminals, and a loose finger upon the pendulum is drawn toand fro over ablock 
on the upper terminal. When the oscillation becomes so reduced that the 
finger does not leave the block, the terminalis thrust against its fellow and the 
current passes. In a modification, instead of the pendulum, there is a balance 
driving the hands by means of an anchor propelment. 8 claims. 


6,308.  ' improvemeats in calling-off apparatus fer telephone e өз.” 
Siemens Bree. & Co., Limited. (Siemens 2 Halske.) Dated March 10th, 1897. 
Calling-off signals for telephone exchanges are sent by reverse currents from 
the subscriber's magneto-generator, which produce a visible signal in a polarised 
indicator. The signal is either sent by hand or automatically by means of a 
coiled spring, which is set by sending the ringing-up signal. In one arrange- 
ment is the generator crank, the axle of which carries a wheel gearing with a 
wheel on the same axle as а ratchet wheel. A spring paw! on a spring-controlled 
lever engages with the ratchet wheel, and so turns the lever when the ringing-up 
signal is sent that the heel engages above a spur on a spring lever. The tele- 
phone lever is provided with an extension, which releases the levers, thus sending 
the calling-off signal when the telephone is placed on the hook. In a modified 
form, a drum spring is used, а tripping pawl being released by the telephone 
lever. 4 claims. 


6,774. ‘‘ Method and landes for brazing or soldering by . V. C. 
Johaston. Dated March 15th, 1897. Tubes, cycle and motor car frames, tubes, 
and tube plates for boilers or condensers, and tubular articles are joined by 
interposing a layer of soldering or brazing metal between the surfaces to be 
united, and then passing an electric current either longitudinally or transversely 
through the two articles to be joined. The soldering or brazing metal is in the 
form of a sleeve or a gauze or spiral of wire. The wires may be of different 
degrees of fusibility, and some of the wires may remain unmelted and form 
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distance pieces between the objects to be united. The built up frame with the 
brazing metal interposed in the joints is held in clamps or supports on a slate, 
K., bed. The conductors for the current are connected to the frame by 
terminals. 5 claims. 


6,926. “i ements in apparatus for electrolysing sodium ohleride or other 
saite.” F. Taylor, A. Cooke and B. W. Ө. Mon . Dated March 17th, 1897. 
Relates to apparatus for electrolysing sodium chloride or other solution and for 
absorbing the evolved chlorine. The vat contains a number of iron sheets or 
cathodes alternating with vertical rows of carbon rods or anodes. Each anode 
and cathode is supported ina frame which also supports on each side of the 
electrode glass or other strips arranged louvre fashion. The upper part of each 
anode has an inverted trough to collect the evolved chlorine and direct it 
through tubes. The caustic soda or like body formed at the cathode falls to & 
bottom trough, and is led away thereform. To prevent polarisation air may be 
injected below each anode, or the electrolyte can be kept agitated by injecting 
it in an intermittent or pulsating manner. The evolved chlorine is absorbed in 
a vessel charged with water and lime or magnesia, the gas entering from the 
tube to а rotating tube provided with hollow distributing arms. 2 claims. 


6,968. “Certain improvements in electroplating apparatus.” J.Guise. Dated 
March 17th 1897. Relates to apparatus for electro-plating with nickel or other 
metal small articles such as knitting-pins, crotchet-hooks, and small parts of 
bicycles. Consists of & watertight wood barrel having one removable end 
which is secured by bolts and fly nuts, a rubber or like band making a water- 
tight joint. The articles and electrolyte having been placed in the barrel, the 
latter is mounted by its divided axle upon standards. A spirally-wound wire 
joined by cross wires is secured around the inside of tbe barrel. and is connected 
to an external metal ring connected by a brush to the cathode wire from the 
dynamo, &c., while insulated nickel or other discs are connected either directly 
by the axle or indirectly by the insulated wires to a brush connected to the 
other pole. A canvas or like screen may be inserted near each end of the 
barrel to prevent the articles from touching the anodes. The barrel is rotated 
by any suitable means, such as by a pulley, whereby the articles are polished 
during deposition. 2 claims. 


7,018. “improvements in suppiying electrical energy to electrically - propelled 
aerial machines and balloons." К. Diesel. Dated March 17th, 1897. ud. enable 
the cable supplying electricity from the ground to the electrically - propelled 
aerial machines to become longer or shorter as the machine is swayed by the 
wind, it is coiled on a drum at one end, which is constantly tending to wind it 
up. The drum may be turned by an electromotor which is reversed by the pull 
of the cable when it becomes excessive, or the drum may be driven through a 
clutch which is thrown out of gear by an excessive pull on the cable, and into 
gear by a spring when the pull is diminisbed. 1 claim. 


7,027. 1 in and relating to secondary batteries or accnmulators 
and tbe manufacture thereof.” A. J. Marquand. "Dated March 17th, 1897. 
Electrodes or plates are made by heating lead grids, frames or foundations, in 


a closed box with ча овор о the melting point of lead,so as to cause the 
formation of lead sulphide on the surface of the plate. The conducting strips 
and supports of the lead frame are protected from the suiphur preferably by 
coating them with an enamel composed of calcium fluoride, felspar, sodium 
silicate, silicon dioxide, and barium sulphate. The plate thus formed is con- 
verted into a negative plate by electrolysis in а solution of dilute sulphuric 
&cid, and from the negative plates positive plates are formed by electrolytically 
peroxidising them. The liquid in which the lead sulphide plates are reduced 
is used as the electrolyte in secondary batteries, or & similar liquid for the 
same purpose may be formed by adding thionic acids or their salts to dilute 
sulphuric acid. In a modification, the lead grid is packed with a paste oon- 
sisting of lead ршде or a mixture of lead or lead oxides with sulphur, and 
this is heated and then electrolytically formed in the usual way. 6 claims. 


P 7,212. An improved rheostatio a tus particularly applicable te the starti 

ef electro-motors." 6. E. Dixon. ated March 19th, um Resistance coils 
wires, òr strips, which may be of iron or German silver, are embedded in enamel 
on the underside of an iron or other metal base as illustrated zin section, so that 
they may be allowed to become hot. Ribs are formed on the base to dissipate 
heat. The base has hollow feet and carries a row of contact studs connected 


with different parts of the resistance, and & movable switch arm. The studs and 
switch pivot are insulated with bushes of heat-resisting material, such as 


vulcanised fibre. The switch is turned against a buffer by a spring to include 
all the resistance ‘in circuit, but may be held by a clip at the other end of the 
line of contacts. The rheostat is particularly applicable for starting electrio 
motors. 3 claims. 


7,223. “improvements in electric sound producing devices.” W. P. Thompeon. 
(4. A. Q. Trudean.) Dated March 17th, 1897. Relates to apparatus for producing 
sound applicable wherever electric bells can be used such as in houses, fire- 
alarms, and calling or signalling systems. A number of electro-magnets set in 
a frame are supplied with alternating currents, and act on a magnet plate or 
diaphragm. A diaphragm may be placed at each end of the magnets, and a 
bell mouth may be placed in front in case of foghorns. The apparatus is also 
referred to as a factory, boat, or railway whistle, 8 claims. 


7,308. “i ents in brushes fer the commutators of electric dynames 
and motors." . Dated March 20th, 1897. Brushes are made with 
copper or other tongues at their upper ends. When a brush is worn so that it is 
too short for use in the ordinary holder, the tongue is soldered into a corres- 
ponding socket on a supplementary bar, and this is used in the holder until the 
remainder of the brush is worn down. 2 claims. 


7,316.  '' Ди electric oirowit hour-meter or automatio cut-out.” С. O. Bastian 
and F. M. Staunton. Dated March 20th, 1897. On turning a triangular cam 
after a coin has connected a handle to it, a pivoted fork is dipped into a pair of 
mercury caps to complete the main circuit, and a disc bearing one terminal of a 
branch circuit is turned so as to separate this terminal from its fellow ona 
co-axial crown wheel which is in the same planc as & set of concentric crown 
wheels driven uniformly. The concentric crown wheels have radii of lengths 
(relatively), and a sliding cross-shaft, bearing pinions, transmits motion from 
any one of them according to its position, which depends on the number of 
switches passing current. The switches act on a rack and the displacement of 
the latter is transmitted through an idle wheel to the slide which carries the 
cross-shaft. When the terminal on the driven crown wheel has overcaken the 
terininal on the concentric disc, an electro-magnet in the branch circuit dis- 
engages а catch which holds the fork in the mercury cups. 4 claims. 


7, 412. An improved switohboard indicator or annunolator.” W. Н. Helland. 
Dated March 22nd, 1897. (Date claimed under Patents Act, 1883, Sec. 108, Sep- 
tember 5th, 1£96, being date of application in the United States.) Indicators or 
annunciators for telephone switchboards, &c., ате urranged with tte operating 
parts on the front of the board, and the magnets secured in an easily removable 
manner at the back. А plate fixed over an aperture in the board has pivoted to 
it the armature with the required sign on it. A shutter is in front of the arma- 
ture and normally kept upright by lugs engaging the armature. The magnet 
has a T-head which can be inserted in a slot in the plate and secured bya 
partial turn, A case is passed over the magnet and secured by a groove on it 
engaging with а segmental-headed screw which is made to release or engage the 
groove bya half turn. On completing the circuit the armature releases the 
shutter, pushing it outwards by lugs allowing it to fall and show the sign. A 
lug on the shutter completes & night-bell circuit in the usual way through a 
contact when the shutter falls. The armature may have projections at its 
lower end to enable it to be operated by the finger. 6 claims. 


7,421. “improvements in or connected with the electrio lighting of buildings or 
other areas, particularly applicable to fire brigade stations, asylums, hospitals, hotels, 
ships, and like institutions." f. F. K. Stubbs. Dated March 22nd, Ib. Relates 
to the arrangement of circuits in fire brigade stations, hotels, &c., so that all the 
lights or any desired number of them can be controlled by a single switch 
placed in any desired position. Instead of having separate “call” lights, a third 
wire is arranged and connected so as to operate all the lights from one switch, 
and the switch may be operated by a handle, or may be automatically operated 
by electrc-tnagnets which are in the bell or alarm circuit. Some of the lights are 
used for lighting only, others for call“ and for general lighting, while others 
are for "call" only. 2 claims, 


7,462. ''improvemoents in or connected with the current supply and condalts fer 
eleetric traction." R. C. Sager. Dated March 23rd, 1£97. The conduit is formed 
by the running rail and a guide bolted fo the concrete lower part. The former 
rail is formed with a deflecting angle to throw water, &c., clear of the conductors. 
The two rails may be such as only to leave - paces between them at iatervals or 
to leave a continuous slot. The conduit is cleaned by а scraper attached toa 
chain drawn through by means of sprocket-wheela at the manholes. The 
collector consists of bars thrust out from an inclined wheel so as to pass into 
the conduit between the conductors. This wheel is driven from the toothed or 
flanged running wheel by a universal joint. By means of linkwork and levers 
these radial bars may be retracted so as to be inoperative. 1 claim. 


7,487. ''improvemeats in reguiable transformers, and in requiating alternating 
ourrent dynamo-electrio machines." Н. Н. Lake. General осет Company.) 
Dated March 23rd, 1897. Relates to a regulable transformer for use in u- 
lating dynamos, motors, &c. Consists of an alternator in which the field- 
magnet excitation is furnished from the transformer. The transformer has one 
primary coil in shunt with the mains and is provided with a resistance. The 
secondary is connected to a rectifying commutator. A third or modifying 
winding is in series with one of the mains and a resistance is arranged in shunt. 
The regulation of this resistance enables the effect of the modifying coil to be 
varied and so regulate the generator. An air gap is left in the magnetic cirouit. 
In dynamos provided with separate exciters the transformer i« arranged to 
regulate the fleld of the exciter. In the tranformer for the motor the modi- 
fying coil has tao windings. Resistances are shown. The transformers may 
be wound for varying the phase-relationships in the different circuits. 11 claims. 


7,622. ‘Improvements in electricaily-propetied oars aud like vohictes.” J.F. 
Me . Dated March 28rd, 18¥7. Rollers driven by an electromotor are 
ooved so as to engage the flanges of the wheels and drive them in the same 
irection. The axle boxes, which can move horizontally, are linked by bars to 
the arm of the saddle which has springs to support the flanges of the supporting 
frame on which the car is mounted so as to be capable of rotating. The arm of 
the saddle is guided by means of springs. The specification describes modifios- 


tions with respect to the disposition of the friction rollers in all of which the 
traction is directly proportional to the load carried. 8 claims. 


20,819. ‘improvements iu electric signalli systems, noh as fire alarms, 
telophones, and telegra pha." J. L. Walker and 6. B. Walker. Dated September 
llth, 1897. Fire or similar alarm systems worked with closed circuits are 
provided with contact springs at the central station and boxes containing 
similar springs and signalling instruments at various points. The telephone 
may be inserted at the central station without breaking the closed circuit, but 
at the distant station the call is sent by providing the tele phone. &c., plug, with 
an insulating end which breaks the closed circuit before the instruments are 
connected up. 1 claim. 


21,066. "''imprevements in and relating to electric cars aed surface contact 
railways.” The British Thomson-Houston Company, Limited. (E. M. Hewlett) 
Dated September 14th, 1897. Eleotric railways and tramways on & road-contact 
system with electro-magnetic switches operated from a battery on the vehiele. 
To reverse the connections of the shoes which rub over the road contacts sup- 
plying current and operating the switches respectively when the vehicle is being 
reversed on the Y-track, and thereby to change the battery connection to the 
low-potential side, an extra shoe rubs over a grounded contact and thus allows 
the coil to be excited and to break the battery circuit by the switeb. In a modi- 
fication, the coil is not cut out when the switch is thrown. A double pol 
reversing switch is then used to reverse the connections and the switch is 
restored by hand. In this switch is a blow-out coil. 4 claims. 


22,633. “ vements In or relating to electrical connecting boards." A. Whalley. 
Dated October 2nd, 1897. Cross-connecting boards for exchanges of telephone 
systems, &c., sre formed preferably of a sheet of material such as ebonite, upon 
which are marked the positions of the perforations, the dividing lines, and the 
subscribers' numbers. The contacts are preferably in the form of tubes, but 
may be solid with the front end axially drilled. Tbe contacts may be secured 
by expanding, &c., and the back projecting parts are preferably flattened and 
connected in horizontal pairs. When the board is formed of materials which 
cannot be moulded, a sheet of ebonite, &c., having the necessary slots is secured 
to its face. 4 claims. 


26,827. ‘improvements in electric аго lamps of the enclosed type.” AL 
Davies. Dated November 17th, 1897. In an enclosed arc lamp the upper carbon 
is held between three radial jaws fulcrumed on a loose ring and connected at 
their outer ends to an electric controlling device, such as three links attached to 
the tubular core of a series ог differentially wound solenoid. The jaws operate 
through slots in a tube in which the carbon slides, so that when their outer ends 


are raised the jaws grip and lift the carbon, but, when the outer ends are lowered, 


the j&ws are tilted by contact with the lower ends of the slots and allow the 
carbon to slip. The movements of the core are controlled by а dash-pot. The 
solenoid is carried by a tube. The solenoid may be shunt wound, in which case 
the core is supported above by a spring. A series resistance is wound on a sheet 
of asbestos surrounding the casing of the mechanism, and is protected by an 
outer cover. The arc enclosing globe is held against a cover of heat retaining 
material, such as fireclay or asbestos; this is stated to render the arc stable, so 
that the outer globe need not be sealed. 5 claims. 

e- 


26,880. ‘improvements in and relating to electrical furnaces, speolally 

able fer the production of calolum carbide.” G. W. B. Crees, W. L. Derbao and J. 
Gore. Dated November 17th, 1897. The two ends of an incandescent furnace, 
applicable for making calcium carbide, are formed by the electrodes, or by blocks 
containing the electrodes, so that these two extend to the bottom of the furnace. 
The electrodes are held by copper or other frames attached to tbreaded rods 
which are movable by nuts rotatable by hand wheels in bearings. The elec- 
trodes may thus be moved inward to clamp the conducting rod with which an 
operation is commenced, or to raise the materials after partial conversion. 
Springs, weighted levers, or other adjusting devices, may be used instead of the 
screws. The sides of the furnace may be fireclay slabs secured to the bottom 
by tie bolts. A discharging slide may be provided in the bottom. 1 claim. 


29,819. ''improvements in or relating to the application of electrodes ia electre- 
lytic process.” бг. 0. C. Strecker and Dr. M. H. Strecker. Dated November 17th, 
1897. Consists in employing, in electrolysis for the production of oxides and salts 
in which the anode is to be dissolved, anodes and cathodes of different metals, 
whereby the tension is considerably reduced. A number of tables ol results 
are given showing the tensions when the same or different metals are employed 
as anodes and catho?es in a solution of 15 per cent. sodium chlorate, and in one 
of 96 per cent. sodium chloride. 1 claim. 


26,21. Improved process for preparing insoluble or hardiy soluble san үз 
metallic anodes by electrolysis of aqueous solutions ooatainiag two salts." Dr. c 
Strecker and Dr. Н. M. Strecker. Dated November 17th, 1897. Relates to the 
preparation of salts which are insoluble or only slightly soluble in water or 
solutions of salts, such as white lead; and consists in forming the electrolyte by 
mixing two salts, one to dissolve the anode being added so as to produce the 
greatest conductivity, and the other to precipitate the salt being added n the 
proportion of the electro-chemical equivalent of the current density employed. 
For white lead, carbonic acid gas is injected, whereby also the electrolyte И 
agitated. For other salts the acids withdrawn from the electrolyte are cot 
tinuously supplied. 1 claim. 


26,823. “improvements in or relating to the motion of protoxides asi 
hydroxides from metallic anodes by electrolysis o! alkaline salt solutions.” Dr. 6. c 
Strecker and Dr. H. M. Strecker. Dated November 17th, 1897. Relates to the 
production of electrolysis of insoluble, or only slightly soluble, metallic oxides 
and hydrates, particulars being given for the preparation of the following 
oxides or hydrates: Zine, tin, iron, copper, nickel, cobalt, bismutb, antim^nY, 
cadmium, silver, and lead. Consists in employing a solution of an alkaline salt, 
such as of sodinm chloride, chlorate or sulphate, as an electrolyte, with metallic 
electrodes corresponding with the oxide or hydrate required, and emploving h 
current strength of 05 ampere per square decimeter of anode surface. By this 
arrangement the alkaline salt is decomposed, its acid ion dissolves the anode, 
and the salt formed is then decomposed by the alkaline hydrate re. formins the 
alkaline salt and precipitating the required metallic oxide or hydrate. 1 claim. 
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